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o H
General Role / Property Inclusion ﬂ Plattner

Institut

eComplex Roles / Properties can be constructed from simple
roles / properties (R-Box)

o The friends of my friends are also my friends. "

® can be expressed as transitive property

*But: ,The foes of my friends are also my foes."

* cannot be expressed in that way

* |n FOL expressed as a rule (axiom):
*vX, VY, z: hasFriend(x,y)AhasFoe(y,z) » hasFriendsFoe(x, z)

hasFriend/ ‘
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hasFoe
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o H
General Role / Property Inclusion ﬂ Plattner

Institut

« SHRO1Q(D) enables the construction of arbitrary complex roles
via General Role/Property Inclusion

General Property Inclusion

e R-Box expressions of the form RieRoRsze
e.g.:. hasFriend - hasFoe C hasFri endsFoe

® Semantics: if ( Xo, X1) eRd!, (X1, X2) eR! . (Xn-1, Xn) Ryl
then it also holds that ( Xo, Xn) €S

E.g.: (Xo, X1) ehasFri end! and ( X1, X2) ehasFoe!,
then it also holds ( Xo, X2) ehasFri endsFoe!

/ BUT: OWL with general property inclusion in UNDECIDABLE !

M\
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Plattner
Institut

Restriction to Regular RBoxes ﬂ Hasso

e Can property inclusion be restricted in some way to stay decidable”?

* Rboxes are like grammars for context-free languages

* |ntersection of context free languages is problematic (undecidable)

* Therefore restriction to regular languages!

Regular RBoxes
® Property names are ordered with < (strict partial Ordering).

e Each RBox Inclusion must must be formed like:

eR.RLC R
eR C R
©S1o S0 Sge . oS C R

e\Where: S5 < Rforalli=1,2,...,n
e An RBox is called regular, if such an (strict) Ordering < exists.

*R o 510 S0 S 0o Sh ER
©S; 0o Sp0 Sz 0S5 o RCR
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Regular RBoxes - Examples ﬂ Piattner

Institut

e Example:
R SCR SHes LS R’ S odRREN=S
IS regular with orderingS < R < T

e Example:
[RECER [ & "L Ty
IS not regular (nhot allowed inclusion)

e Example:
RS S "C S S._ot RIFE-SIR
IS not regular (no valid ordering possible)
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Hasso
Plattner
Institut

Regular RBoxes - Examples (2) ﬂ

e Example:
nasParent o hasHusband C hasFat her
naskFat her C hasPar ent

* s not regular because regularity would enforce

both
hasPar ent < hasFat her

and
hasFat her < hasPar ent

which is impossible because < must be strict
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« g . . Hasso
Restrictions for simple Properties ﬂ Plattner

Institut

» Simple properties in SHOIN(D) are properties without transitive
subproperties

o In SHROIQ(D) general property inclusion has to be considered

Simple Properties
® are all properties that
® are not on the right side of a property inclusion,
® are the inverse of other simple properties,
e are only on the right side of property inclusions R C S,

where on the left side is a simple property

o

® Non-simple properties are properties that are directly (or indirectly)
dependent of property chains ()

Donnerstag, 12. Juni 14



Hasso
Plattner
Institut

Restrictions for simple Properties ﬂ

* The following expressions are permitted ONLY for simple
properties:

e=n R Cand=z=n R C(qualified number restriction)
® [rreflexive properties

® Disjunctive properties

e JR Sel f

e =R( a, b)

® Reason: Saving Decidability
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HIdB Hasso

General Role / Property Inclusion Plattner
Summary
e To ensure decidability the following structural restrictions must hold
or SHROIQ(D):

* Regularity:
Restriction of potential interaction of RBox axioms

e Simplicity of properties:
Restrictions of how to apply properties iIn numlber restrictions

e [Therefore a number of restrictions arise for the overall structure of the
kKnowledge base that have to be considered for all axioms.
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OWL 2 General Property Inclusion E Plattner

Institut

e OWL 2 enables property chaining (general property inclusion)

. hasFri endsFoe a ow : Cbj ect Property ;
owl : PropertyChai nAxi om ( :hasFriend : hasFoe )

e Not allowed for datatype properties

&

hasFriend hasFoe
>F =y

Donnerstag, 12. Juni 14



=/ X V8 / \

06 Rules - There's more than OWL L

Open HPI - Course: Knowledge Engineering with Semantic Web Technologies
Lecture 5: Knowledge Representations ||

-_— : - . 1

L ‘1 AN T el F e | B | |
Donnerstag, 12. Juni 14



