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SWRL Semantic Web Rule Language

Hasso
ﬂ Plattner

Institut
based on combination of parts of OWL and RuleML/DATALOG

Idea: DATALOG rules that apply on OWL ontologies
o Symbols in rules can be OWL identifiers (or new DATALOG identifiers)

W3C Submission (already in May 2004)

(developed by the Joint US/EU ad hoc Agent Markup Language Committee (JC) in collaboration with RuleML Initiative,
http://www.w3.org/Submission/SWRL/)

Syntax:
o XML Concrete Syntax (extends OWL XML Presentation Language)
o RDF Concrete Syntax and abstract Syntax

In SWRL rules are represented as
o Implication of an Antecedent (Body) and a Consequent (Head)
o SWRL is undecidable
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SWRL Semantic Web Rule Language

Antecedent — Consequent

e Antecedent and Consequent are Conjunctions of assertions (atoms) of the form
o C(x)orP(x,y)
o sameAs(Xx,y),differentFrom(x,y)
e where X,y are variables, OWL individuals or elements of an OWL concrete
domain
e C(x) isan OWL class description
e P(x,y) isan OWL property description
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SWRL Semantic Web Rule Language

e SWRLRule
a < b,,...,b where a:head, b_,...,b_:body

e SWRL Knowledge Base
k=(%,P) where X isan OWL knowledge base
P is a finite rule set

® Atoms are defined as
Atom <« C(1i)|D(v)|R(i,])|u(i,v)|builtIn(p,v,,...,v )|i=j|i#]

o C...Class, D ... Datatype ©  vV,..v .. Datatype Variable / Value Identifier
o  R... Object Property O p...name of a Builtin function

o U ... Datatype Property

o ij... Variable / Individual identifier
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SWRL Semantics

® OWLDL (Description Logics) and DATALOG are applying the same
interpretations
o OWL individuals are DATALOG constants
O OWL classes are unary DATALOG predicates
o  OWL properties are binary DATALOG predicates

® Interpretation can be model for OWL ontology
as well as for a set of DATALOG rules

Entailment for OWL/DATALOG combination is possible
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SWRL Semantics
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o LetI=(A!, AP,.r,.P)aninterpretation with
o A! =Object Interpretation domain

o AP = Datatype Interpretation domain

o .1 =O0bject Interpretation function

o .P =Datatype Interpretation function

o withAt N AP =1L

o V., are object variables with V., — 241
oV, are datatype variables with V, — 24D
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SWRL Semantics

® Interpretation of SWRL atoms:

SWRL atom Interpretation
C(i) ifec!
R(1,3) (if,j§7) eR?
U(i,v) (if,vP)eu?
D(v) vlep?
builtIn(p,v ,...,V ) v, ...,y PEp®
i=j iT=41
i#j 17257
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SWRL Semantics
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e SWRL Antecedent is satisfied, iff
o antecedent is empty (trivial) or
o all atoms of the antecedent are satisfied

e SWRL Consequent is satisfied, iff
o itis not empty and
o the atom of the consequent is satisfied

® ARule is satisfied for an Interpretation I, iff
o the Interpretation I, which satisfies the antecedent also satisfies the
consequent.
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SWRL Example DAt

Institut
hasUncle(?x,?z) <« hasParent(?x,?y) A hasBrother(?y,?z)

<ruleml: imp>
<ruleml: rlab ruleml:href="#onkel"/>
<owlx:Annotation>
<owlx:Documentation>The Uncle...</owlx:Documentation>
</owlx:Annotation>
<ruleml: body>
<swrlx: individualPropertyAtom swrlx:property=“&family;hasParent">
<ruleml:var>x</ruleml:var>
<ruleml:var>y</ruleml:var>
</swrlx:individualPropertyAtom>
<swrlx: individualPropertyAtom swrlx:property=“&family;hasBrother">
<ruleml:var>y</ruleml:var>
<ruleml:var>z</ruleml:var>
</swrlx:individualPropertyAtom>
</ruleml: body>
<ruleml: head>
<swrlx: individualPropertyAtom swrlx:property=“&family;hasUncle">
<ruleml:var>x</ruleml:var>
<ruleml:var>z</ruleml:var>
</swrlx:individualPropertyAtom>
</ruleml: head>
Semantic </ruleml: imp>



SWRL is undecidable ﬂ DAt

Institut

® Logical Inference for OWL+SWRL is undecidable

e There is no known algorithm that is able to entail all possible inferences
for all SWRL knowledge bases,
e even with unlimited resources and time

e But, from a practical perspective, there are
o Algorithms that are able to entail all possible inferences for some

SWRL knowledge bases
o Algorithms that are able to entail some inferences for all SWRL

knowledge bases
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Tool Support for SWRL

Bossam, R2ML, Hoolet, Pellet, KAON2, RacerPro,
Jess, SWRLTab, SWRLQueryTab

[ NON book-exampleQ (http://www.semanticweb.org/harald/ontologies/2014/5/book-exampleQ) : [[Users/harald/Documents/Lehre/OpenHPI201 4/Lecture 05 fexample-owl1.owl]

< | B @ book-example0 (http:/ /www.semanticweb.org/harald/ontologies/2014/5/book-example0) 'O\
(A e BRI Clesses: x (00
|Gimhla’£ﬂhy Class higrarchy (Inferre
Class hierarchy: IE=E § Annotations: MEEE
!; '-3" H Annotations (§
¥ @ Thing
¥ Genre

»  Person
» ' ReadingMaterial

» @ ThingsInStore

Equivalent To fgu

SubClass Of (g

General class axioms {ggh
SubClass Of (Anonymous Ancestork

Instances (g

Rules: MEEE
Rules fgg

Poetry(?x), Writer(?y), author(?x, 2y) -~ Poet(?y)
Book(?x), Writer(?y), author(?x, ?y), literaryGenre(?x, ScienceFiction) -~ ScienceFictionAuthor(?y)

Reasoner active Show Inferences
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