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Abstract syntax. OWLRuleML allows to specify derivation rules and
. preserves the semantics of all constraints in RuleML. An in-
In this poster, we present our prototype System 0 tarasting aspect of OWLRuleML is the possibility to repre-
represent semantic derivation rules to support rea-  gent non-monotonicity via Courteous Logic Programs. CLPs
soning on the Semantic Web. The prototype, called [Grosof, 199 extend the expressivity of Ordinary Logic Pro-
SweetProlog, is able to reason over the instances  gramg (OLP), and they are tractably compilablé to OLP by a
of an ontology within rule dgﬂmtmns using a Pro- Courteous Compiler. CLPs provide a method to resolve con-
log engine and enables the integration of ontologies  jicts hetween rules using partially prioritized information to
and rules. guarantee a consistent and unique set of conclusions (answer-
set).

1 Introduction _ _ _ 2.2 Rules on top of ontologies
Rules represent an important issue for the Semantic Web arm order to integrate rules with OWL ontologies, we follow

constitute the next language level over the ontology Ianguagetﬁe approach proposéGrosof, 2003to build rules on top of

on the Semantic Web, as envisioned by Tim-Berners I‘e%ntologies Principally, the OWLRuleML rules can be linked
[Berners-Leest al, 2001. RUI.eS give the ab|I|ty to draw in- to descriptions in OWL. The names of predicates in the OWL-
ferences, to express constraints and to describe some aspegigan) ‘ryles are URI's that link to classes and properties
of applications, not expressible in ontology languages. In th|§n an OWL ontology. The OWL ontology that is referenced
context, several rule languages and standards have been PErms a background theory for the rulebase. Formally, the
posed, such as RuleMBoley et al, 2001 and SWRL[Hor- Knowledge Representation contained within the intersection
rockset al, 2004, a RuleML-oriented extension of OWL. ¢\ b a5 on top of DL ontologies corresponds to Descrip-
However, the SWRL proposal provides a syntactical and S&ion Logics Programs (DLA)Grosofet al, 2003. DLP is a
mantical interoperation between ontologies and rules but n agment of OWL corresponding to Hor.’n clauées ie tothe
inferential due to its undecidability. The crucial point is to logic programming fragment of OWL. DLP providé ééignif-

proylde some reasoning support and to prowdmantm_syn- icant degree of expressiveness, substantially greater than the
tactic andinferential interoperation between ontologies and RDFS fragment of Description Logics
A .

rules. In other words, we need a way to enable the rules t
use the vocabulary of an ontology and to reason in a semant2, 3 Translation of OWL in Prolog

aally consistent way to dr?V\;lnfe:cences. ina. both with onCH00SINg the DLP fragment imposes some restrictions on
€re We propose our prototype 1or reasoning, oth With ONw) p i order to guarantee that all axioms stated are inter-
tologies and rules, that uses a Logic Programming Languageyetape with Prolog. In general, the sub-set of OWL that can

such as Prolog, to offer efficient automatic _rea_soning. Th e evaluated with Prolog includes the whole of the OWL frag-
system, called SweetProlog, shows how derivation rules May ant of RDE Schema. the equality of classes, properties and
be used to enhance the content of a ontology and allow th ' X

o : . fadividuals of OWL, all property characteristics, cardinalit
dynamic mg:lusmn of derived facts that are not captured byconstraints with minimu[r)n c[;rdi)r/1ality 0 and maximum card)il-
the ontological taxonomy alone. nality, range restrictions on properties, conjunction of classes
and construction of classes by enumeration. The result is nec-
2 Features of SweetProlog essarily less expressive than description logics. However, as
2.1 A “meta-ontology "for RuleML shown in[Volz, 2004 very few available ontologies use con-

In order to define the rules we have used a OWL ontologye'truc'[S outside the DLP language fragment.
of Courteous Logic Programs (CLP) RuleML rule syntax .

[Grosof et al, 2004, a sub-language of the Rule Markup 3 SweetProlog Architecture

Language. Intuitively, the resulting language, called OWL-SweetProlog enables reasoning over OWL ontologies by
RuleML, can be viewed as’aeta-ontology”of the RuleML  rules via a translation of OWL subsets into simple Prolog



knowledge. SweetProlog also includes an editor that permits
the interactive editing of OWLRuleML rules.

ShopWine.owl
=od:Class rdf ID="Customer' =
=rdfs:subClagsOf-

<ol Regttiction=

=owd:onProperty rdf. resource="#ish ember’ />
=owt:rincarndinality = 0=iowd:mincardinality=
=fowd:Restriction=

=frdfssubClassr=

4 Conclusions

In this poster we have presented a prototype application that
attempts to provide semantic, syntactic and inferential inter-
operation between OWL ontologies and RuleML rules. The
main strength of the approach is that is provides not only
reasoning support for OWLRuleML rules, via a OWteta-
ontologyfor RuleML syntax, but also reasoning support for
OWL ontologies combined with OWLRuleML rules. This

nileDiscount.owirml

=owirml_Head rdf1D="headCust' =
sowdrrnl atorm=
=owwlerrlAtom rdf-ab out="#discount2"f=
=fowlrml torm=
=il _Head=
=ovdrml =
il firef

df:ah out="fttp.fontology. Atmilr S hoph' ine. ovi# shle mier
=]

om_Ogr D= oreers approach develops Grosof and Horrqcks’s idea o_f specifying
<iowimirel= RuleML rules on top of OWL ontologies, suggesting a map-

L ping of a Description Logic subset (OWL) into Logic Pro-
grams (Prolog). The intersection of DL with LP, called De-
scription Logic Programs, covers RDF Schema and a signifi-

Figure 1: Rules on top of Ontologies
g P g cant fragment of OWL.

predicates, which a SWI-Prolog engine can understand an% ACknOWIedgemer_]t ) ]

process. SweetProlog is implemented in Java and makedhe research presented in this paper is funded by PIPS (FP6-
use of different components (see Figure 2): JRLJava in- ST No 507019)

terface to Prolog, for providing bridge between Java and

SWI-Prolog; a set of inference rules to translate OWL intoRéferences

Prolog; IBM Courteous Compilérto resolve conflicts be- [Berners-Leet al, 2001 T. Berners-Lee, J. Hendler, and
tween rules using partially prioritized information and Jéha2 Q. Lassila. The Semantic Web.Scientific American.
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Figure 2: Architecture overview



