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Lecture 4: Linked Data Engineering Il

4.1 Linked Data Principles
4.2 Web Ontology Language OWL
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4.4 How to Query RDF with SPARQL

4.5 Complex Queries with SPARQL
4.6 More Complex SPARQL Queries
4.7 Linked Data Knowledge Graphs
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OWL Complex Classes - Nominals

Information Service Engineering - Lecture 4 Linked Data Engineering Il - 4.3 Web Ontology Language OWL Il

:Novel a owl:Class
:AnimalFarm a :Novel
:NineteenEightyfour a :Novel

:NovelsInStore a owl:Class ;
owl:oneOf
( :AnimalFarm

:NineteenEightyfour ) .
NovelsInStore L {AnimalFarm, NineteenEightyfour}

o There are only two novels available in the store.

FOL
owL2

SWRL/RIF OWL Full

OwL DL

OWL EL
OWLRL
owL QL

RDFS

Concept
Hierarchies

Information Service Engineering , Prof. Dr. Harald Sack & Dr. Maria Koutraki, FIZ Karlsruhe - Leibniz Institute for Information Infrastructure & Karlsruhe Institute of Technology



OWL Logical Class Constructors
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o logical AND (conjunction): owl:intersectionOf M
o logical OR (disjunction): owl:unionOf L
o logical negation: owl:complementOf -

o Logical constructors are applied to create
complex class descriptions from atomic classes.
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OWL Logical Class Constructors - INTERSECTION
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:Book a owl:Class
:ThingsInStore a owl:Class

:BooksInStore a owl:Class ;
owl:intersectionOf (:ThingsInStore :Book) .

BooksInStore = ThingsInStore M Books

o Theclass :BooksInStore results from the intersection of all
individuals of the classes :ThingsInStore and :Book
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OWL Logical Class Constructors - UNION
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:Book a owl:Class ;
owl:equivalentClass [
owl:unionOf ( :Novel
:Poetry
:NonFiction )

Book = Novel U Poetry U NonFiction

o Novels, poetry, and non-fiction are also books
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OWL Logical Class Constructors - NEGATION
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:Book a owl:Class ;
rdfs:subClassOf [
owl:complementOf :Writer

Book L -Writer

o semantically equivalent assertion:

:Book a owl:Class ;
owl:disjointWith :Writer
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OWL Property Restrictions
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o OWL property restrictions are used to describe complex classes via properties

O restrictions on values:
o owl:hasValue
o owl:allValuesFrom
o owl:someValuesFrom

o restrictions on cardinality:
o owl:cardinality
o owl:minCardinality
o owl:maxCardinality
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OWL Property Restrictions with CONSTANTS
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:0rwellsBooks a owl:Class ;
rdfs:subClassOf
[ @ owl:Restriction ;
owl:onProperty :author ;
owl:hasValue :GeorgeOrwell ] .

OrwellsBooks L author.(GeorgeOrwell)

e C(Class :0rwellsBooks is described via fixed value assignment (=constant) of
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OWL Property Restrictions with STRICT BINDING
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:Poetry a owl:Class ;
rdfs:subClassOf
[ @ owl:Restriction ;
owl:onProperty :author ;
owl:allvaluesFrom :Poet ] .

Poetry L Vauthor.Poet

e owl:allValuesFrom

fixes all instances of a specific class C R _oms
as allowed range for a property p g
(strict binding) Vp.C e
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OWL Property Restrictions with STRICT BINDING
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:Poetry a owl:Class ;
rdfs:subClassOf
[ @ owl:Restriction ;
owl:onProperty :author ;
owl:allvaluesFrom :Poet ] .

:author
:SheWalksInBeauty > :LordByron
:rdf:type :rdf:type
:Poetry :Poet

Information Service Engineering , Prof. Dr. Harald Sack & Dr. Maria Koutraki, FIZ Karlsruhe - Leibniz Institute for Information Infrastructure & Karlsruhe Institute of Technology

FOL
owL2

SWRL/RIF OWL Full

OwL DL

OWL EL
OWLRL
owL QL

RDFS

Concept
Hierarchies



OWL Property Restrictions with LOOSE BINDING
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:Reader a owl:Class ;
rdfs:subClassOf
[ @ owl:Restriction ;
owl:onProperty :reads ;
owl:someValuesFrom :Book ] .

Reader C 3reads.Book

e owl:someValuesFrom
describes that there must exist an individual for p Ao
and fixes its range to class C (loose binding) I p.C
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OWL Property Restrictions with LOOSE BINDING
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:Reader a owl:Class ;
rdfs:subClassOf :Newspaper
[ @ owl:Restriction ;

owl:onProperty :reads ;
owl:someValuesFrom :Book ] . :rdf:type
:reads —> :TheTimes
:reads
:Harald > :AnimalFarm
:rdf:type :rdf:type 7R o
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OWL Property Restrictions with CARDINALITIES
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:Tetralogy a owl:Class ;
rdfs:subClassOf
[ @ owl:Restriction ;
owl:onProperty :hasVolumes ;
owl:cardinality 4 ] .

Tetralogy L (=4)hasVolumes

e owl:cardinality restricts to an exact number

e owl:minCardinality / owl:maxCardinality
restricts to upper / lower bounds
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Strict or Loose Binding?
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Vegetarian a owl:Class ;
rdfs:subClassOf [
a owl:Restriction ;
owl:onProperty :eats ;
owl:allvaluesFrom [
owl:complementOf :Animal .

] ¢ FOL
A

] SWRL/RIF OWL Full
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Strict or Loose Binding?
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Driver a owl:Class ;
rdfs:subClassOf [
a owl:Restriction ;
owl:onProperty :drives ;
owl:someValuesFrom :Car .
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OWL DL - Language Summary
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Information S

Class Expressions

Class names A,B

Conjunction C'D

Disjunction CLD

Negation -C

Exist. property restriction 3R.C
Univ. property restriction VR.C
Self 3S.Self

Greater-than2n S.C
Less-than<n S.C

Enumerated classes {a}

Properties

Property namesR,S, T
Simple properties S, T
Inverse properties R~
Universal property U

Jhe -L

Thox (Class axioms)

Inclusion CED
Equivalence C=D

Rbox (Property Axioms)

Inclusion R, C R,
General Inclusion R() e R () o
Transitivity
Symmetry
Reflexivity
Irreflexivity

Disjunctiveness

Abox (Facts)

Class membership C(a)

Property relation R(a, b)

Negated property relation -S(a,b)
Equality a=b

Inequality a#b

- R () LR
n
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