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Rationale

• Continuing our quest of producing a set of useful but not 
overly complicated ontology design patterns for modular 
ontology modeling.

• In this particular case, we were prompted by application 
concerns from Material Science.

• It is essentially a re-casting and extension of previous work from 

Prateek Jain, Pascal Hitzler, Kunal Verma, Peter Yeh, Amit Sheth, Moving beyond sameAs
with PLATO: Partonomy detection for Linked Data. In: Ethan V. Munson, Markus Strohmaier
(Eds.): 23rd ACM Conference on Hypertext and Social Media, HT '12, Milwaukee, WI, USA, 
June 25-28, 2012. ACM, 2012, pp. 33-42.
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Part-Whole Relationships

Derek’s nose is part of Derek.
Derek is part of the Department faculty.

Hence: Derek’s nose is part of the Department faculty.

This doesn’t work. 
Does this mean that part-of isn’t transitive, end of discussion?

It turns out that transitivity can be partially preserved if different 
kinds of part-of relationships are identified.
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Winston’s approach

Part-whole relationships come in different kinds. 
Transitivity holds if you stay within one type
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Ontologizing

Axioms on next page. No schema diagram.
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Ontologizing
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Ontologizing
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Ontologizing

We would also like to declare irreflexivity axioms, but we’re not 
allowed to do so in OWL 2 DL.

We could instead drop the transitividty axioms, but that seems less 
appealing. 

We could also use nominal schemas to approximate in terms of 
weaker axioms.

Winston lists some additional axioms, but they are in fact 
tautologies.
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A contextualized version

For recording context, e.g., provenance information.

instead of

we now have
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E.g. Provenance as Context

This is, essentially, 
from PROV-O.
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Ontologizing

Adopt all previous axioms.

Add
(R is any of the part-of relationships, CR is any of the corresponding 
classes) 
as  
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Ontologizing

We would have preferred to have

but this cannot be expressedin OWL 2 DL.

Further add

as well as

The rest, i.e., asymmetry and reflexivity axioms, is (as far as we 
know) not expressible in OWL 2 DL. 
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Thanks!
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