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Abstract: In relation to the ontology described by OWL  the paper firstly introduces the architecture of common ontology

reasoners then some built-in inference schemas in Jena semantic Web framework are explained in details. Meanwhile

the technique called reasoner cascading is also introduced in order to improve the capability of a single reasoner. Taking

a mini-ontology as an example we explore the ontology inference by using Jena built-in inference schemas and the outer

reasoner Pellet.
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#
@ prefix ex: <http: //example. org# >.
@ prefix rdf:  <http: //www. w3. org/1999 /02 /22 +df-syntax-ns# > .
@ prefix rdfs: <http: //www. w3. org/2000/01 /rdf-schema# > .
@ prefix owl:  <http: //www. w3. org/2002 /07 / owl# > .
# 7 C )
ex: Mammal rdf: type owl: Class.
ex: Human rdf: type owl: Class; rdfs: subClassOf ex: Mammal.
ex: Canine rdf: type owl: Class; rdfs: subClassOf ex: Mammal;
owl: equivalentClass rdf: type owl: Restriction; owl: onProperty ex: breed,;
owl: someValueskFrom ex: Breed .

ex: PetOfRyan rdf: type owl: Class; owl: intersectionOf

( ex: Mammal rdf: type Owl: Restriction; owl: onProperty ex: hasOwner;

owl: hasValue ex: Ryan ).
ex: Breed rdf: type owl: Class.
ex: LargeBreed rdf: type owl: Class; rdfs: subClassOf ex: Breed.
ex: SmallBreed rdf: type owl: Class; rdfs: subClassOf ex: Breed.
# 2
ex: name rdf: type owl: DatatypeProperty.
ex: registeredName rdf: type owl: DatatypeProperty; rdfs: subPropertyOf ex: name.
# 3
ex: breed rdf: type owl: ObjectProperty.
ex: hasOwner rdf: type owl: ObjectProperty.
ex: owns rdf: type owl: ObjectProperty; owl: inverseOf ex: hasOwner.
# OWL TBOX
# 5 ( ) ABOX
ex: GoldenRetriever rdf: type ex: LargeBreed.
ex: Chihuahua rdf: type ex: SmallBreed.
ex: Ryan rdf: type ex: Human; ex::name “Ryan Blace”; ex:owns ex: Daisy.
ex: Daisy rdf: type ex: Canine; ex: name “Daisy”; ex: breed ex: GoldenRetriever;
ex: registeredName “Morning Daisy Bathered in Sunshine ”.

ex: Amber rdf: type ex: Mammal; ex: name “Amber”; ex: breed ex: GoldenRetriever.
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Fig.2 The architecture of Jena inference engine
2 ( Reasoner) Graph SPI InfGraph
. Graph Web N N
Graph Graph Web
. Jena
( OntModel) . RDF Inf-
Model InfModel
bindSchema
bind . Jena
ReasonerRegistry
Jena :
(1) : OntModel model = null;
(2) : OWL
Reasoner reasoner = ReasonerRegistry. getOWLReasoner( ) ;
(3)

(4) :
model = ModelFactory. createOntologyModel( OntModelSpec. OWL_DL_MEM infModel) ;

Model infModel = ModelFactory. createInfModel( reasoner ModelFactory. createDefaultModel( ) ) ;



(5)
model. read() ; // read( )

(6)

ExtendedlIterator ilndividuals = model. listIndividuals( ) ;

while( iIndividuals. hasNext( ) )

{ Individual i = ( Individual) ilndividuals. next( ) ;
printIndividual( i writer) ; }

3.2 Jena
Jena Web 4
(1) RDFS . RDFS RDFS OWL
RDFS 1
1 RDFS
Table 1 Implicit information obtained by RDFS reasoning
Chihuahua  type: hitp: //example. org#Breed Chihuahua SmallBreed SmallBreed Breed
GoldenRetriever type: http: //example. org#Breed GoldenRetriever LargeBreed LargeBreed Breed
Dai (1) name: Morning Daisy Bathered in Sunshine (1) registeredName name ;
sy (2) type: http: //example. org#Mammal (2) Daisy Canine Canine Mammal
Ryan type: http: //example. org#tMammal Ryan Human Human Mammal
(2) : RDFS hasSibling
(3) OWL ; OWL OWL sameAs . SymmetricProperty ~ max—
Cardinality . Jena  OWL . OWL
2
2 OWL
Table 2 Implicit information obtained by OWL reasoning
. (1) type: http: //www. w3. org/2002 /07 / owl#Thing (1) owl: Thing
Chihuahua .
(2) sameAs: http: //example. org#Chihuahua (2)
. (1) type: http: //www. w3. org/2002 /07 / owl#Thing (1) owl: Thing
GoldenRetriever .
(2) sameAs: http: //example. org#GoldenRetriever (2)
R (1) type: http: //www. w3. org/2002 /07 / owl#Thing (1) owl: Thing
van (2) sameAs: http: //example. org#Ryan (2)
(1) hasOwner: http: //example. org#Ryan (1) ex: owns ex: hasOwner
Dai (2) type: http: //www. w3. org/2002 /07 / owl#Thing (2) owl: Thing
is
asy (3) type: http: //example. org#PetOfRyan (3) Daisy Mammal hasOwner Ryan
(4) sameAs: http: //example. org#Daisy (4)
Aub (1) type: http: //www. w3. org/2002 /07 / owl#Thing (1) owl: Thing
et (2) type: http: //example. org#Canine (2) ex: Canine breed Breed
(4) : if/then
rules
( ) ) W) —( )
n n+1 subject
predicate object. subject  object predicate
A hasSibling B B has Daughter C A hasNiece C
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rule_hasNiece

rule_hasNiece: (? A family: hasSibling? B) (? B family: hasDaughter? C) —( ? A family: hasNiece? ()

Reasoner ruleReasoner = new GenericRuleReasoner( Rule. parseRules( rules) ) ;

3.3 Jena
Jena :  Java  classpath . jar
DIG . classpath
. Pellet Java  OWL-DL

. jar Java JNI . Pellet

OWL1 OWI2 SWRL Pellet
Jena Jena . Pellet
Jena PelletReasonerFactory. thelnstance( ) . create( ) Jena

Jena
Reasoner reasoner = PelletReasonerFactory. thelnstance( ) . create( ) ;
reasoner = reasoner. bindSchema( ontModel) ;

InfModel infmodel = ModelFactory. createInfModel( reasoner ontModel) ;

Java . jar Jena DIG
HTTP XML . Pellet
hasNiece SWRL
hasSibling( ? x ? y) /A hasDaughter(? y ? z) —hasNiece(? x ? 2)
Pellet
OWL DL
Racer
4
Jena Web
Pellet
Jena
Jena N Pellet  OWL  SWRL
Jena Web
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