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Modular Ontologies 
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�Modularization is the process of decomposition of 
a whole large ontology into smaller modules. 

�Domain ontologies: the aggregation of “self-
contained”, independent and reusable knowledge 
components (ontology module)

�An ontology Module: reusable component of 
ontology, which is self-contained but bears 
definite relationships to other ontology modules

Modular Ontologies

8 MEDI 2012 03/12/2012



Related Works

Splitting up a large 
ontology into a set 
of modules

Extracting from 
ontologies  an ontology 
fragment : covers a 
particular vocabulary 
to be used for 
knowledge selection or 
reuse

Ontology Modularization

� No agreement on the criteria of ontology 
decomposition

� absence of ontology modularization framework for 
Information retrieval

=> Criteria of ontology modularization should be  
adaptive to search engine = query disambiguation 
and term distribution on the web
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A data warehouse is a subject-oriented, integrated, time-variant and non-volatile 
collection of data in support of management's decision making process.

Modular Ontology Warehouse
Terminology

An Ontology warehouse is a subject-oriented, integrated, time-
variant and non-volatile collection of Ontology modules in 
support of management's Information Retrieval process.
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Modular Ontology Warehouse
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3 levels of knowledge granularity

Modular Modeling of ontolotgies 

adapted to IR

Thematic classification of domain 

ontologies 

Modular domain Ontology:

Static Composition of ontology modules 

Composition based on semantic 

relatedness between ontology modules

Semantic Links between ontology modules 

Ontological Module : Semantics 

around  a pivotal concept

Attributes (definitions)

Co-occurring Concepts

Modular Ontology Warehouse
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Modular Ontology Warehouse
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Topic Ontology
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Topic Ontology
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CT = "Medicine", "Sciences", "Arts", "Business", "E-Commerce", Home", 
"Software", "Tourism" , "Health", "Internet", "Notebook", "Employment", 

RT (Medicine, Sciences) and RT (Medicine, Health)

o(Medicine)="Medicine.owl"; o(health)="health.owl"; 
o(Sciences)="Sciences.owl“, etc.
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Modular Domain Ontology
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Modular Domain Ontology
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Ontology Module
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� Independent model from languages and tools ;

�Dynamic Aspect;

�Bijection between graphs and languages;

Graph-based Modeling
Attributed Typed Graph  

(Ehrig, 2006)

• Collaborative Ontology Engineering (Leenheer and 

Mens, 2008)

• Ontology Evolution (Javed et al., 2011)

• Project NeON (Dzboret al., 2005)

• Transformation Rules (Ehrig, 2006)

• Perspective:  dynamic rule-based maintenance 
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Ontologies

Graph-Based Framework of  Modular 
Ontologies
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Adaptive Information Search Based on 
Modular Ontological Warehouse
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Google (baseline)
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Adaptive Information Search



Adaptive Information Search



�Necessity of introducing modularity to support 

the partial reuse of ontologies for semantic 

annotation in knowledge management systems.

�Three-layered ontological warehouse were 

designed and developed for CBR-based content 

management

�Ongoing work: modular and semantic indexing 

in digital libraries by ontology modules.

�Perspective: Modular annotation of structured 

data and unstructured data

Conclusions and futur work
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Thank You  for your attention
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