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The OWL AP

The OWL API is a Java APl and reference implmentation for creating, manipulating and serialising OWL Ontologies. The latest
version of the API is focused towards OWL 2

The OWL API is open source and is available under the LGPL License
The OWL API includes the following components:

An AP| for OWL 2 and an efficient in-memory reference implementation

RDF/XML parser and writer

OWL/XML parser and writer

OWL Functional Syntax parser and writer

Turtle parser and writer

KRSS parser

OBO Flat file format parser

Reasoner interfaces for working with reasoners such as FaCT++, HermiT, Pellet and Racer

The original version of the APl for OWL 1.0 was developed as part of the WonderWeb Project. Version 2.0.0 of the OWL API for
was developed as part of the CO-ODE project and the TONES project. Version 3.0.0 is developed primarily at the University of
Manchester.




The OWL API

2003

Version |

OWL |

High level syntax neutral

interfaces based on
the OWL Abstract Syntax

All changes applied through
change objects

Version 2

Interim OWL 2
(OWL I.1)

Shift from “frame”
oriented model
to axiom oriented model

Version 3

OWL 2

Close alignment with
OWL 2 specification

Addition of more
convenience functionality




Design Philosophy
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W3C Proposed Recommendation
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From the Structural
Specification to Java Interfaces
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Other Machinery

Ontology management
Creation, loading and saving of ontologies

Change support

Change objects for axiom addition and removal, listener support

Common task support
Syntactic validation, metrics, normalisation

Reasoning support
Common reasoner interfaces and reasoner operations




Concrete Syntaxes

syntax document
document

RDF/XML b‘I GR
functionaTBl document Y ~ D\DL OWL/XML I

-

Turtle
document

Manchester
syntax
document A

produce (required)
parse (required)

Semantics layer

(Courtesy of OWL 2 Web Ontology Language Document Overview)




Alternative Storage

OWLOntology

Il

OWLOntologyImpl e

Main memory reference
implementation

http://owldb.sourceforge.net/
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Reasoning

public interface OWLReasoner {
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Asks the reasoner to interrupt what it is currently doing. An InterruptedException will be thrown in the
thread that invoked the last reasoner operation. The OWL API is not thread safe in general, but it is likely
that this method will be called from another thread than the event dispatch thread or the thread in which
reasoning takes place.

/

void interrupt();

/
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*

A convenience method that determines if the set of reasoner axioms (the set of axioms returned by

the {@link #getAxioms()} method) is consistent.

@return <code>true</code> if the set of axioms is consistent,

or <code>false</code> if the set of axioms 1is inconsistent.

@throws InterruptedException if the reasoning process was interrupted for any particular reason (for example if
reasoning was cancelled by a client process)

boolean isConsistent() throws InterruptedException;

/
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*

A convenience method that determines if the specified class expression is satisfiable with respect to the

set of reasoner axioms (the set of axioms returned by the {@link #getAxioms()} method)

@param classExpression The class expression

@return <code>true</code> if classExpression is satisfiable with respect to the set of axioms, or
<code>false</code> 1if classExpression 1is unsatisfiable with respect to the axioms.

@throws InconsistentOntologiesException if the reasoner's axiom set 1is inconsistent

@throws EntitiesNotInSignatureException if the signature of the classExpression is not contained within the signature
of the reasoner's axiom set.

@throws ExpressivenessOutOfScopeException If the class expression contains constructs that are out of the scope
of expressiveness that is supported by this reasoner.

@throws InterruptedException if the reasoning process was interrupted for any particular reason (for example if
reasoning was cancelled by a client process)

boolean isSatisfiable(OWLClassExpression classExpression) throws InterruptedException;




Profiles API

OWLProfile

OWL2ELProfile OWL2QLProfile OWL2RLProfile OWL2DLProfile ..

OWL 2 EL OWL 2 QL OWL 2 RL

UseOfReservedVocabularyForOntologyIRI

UseOfNonSubClassExpression

UseOfUndeclaredClass
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OWL 2 Validation Report

Summary

Ontology and imports closure is NOT in OWL 2 EL profile

Imports Closure

Ontology IRI Physical URI
http://www.co-ode.org/ontologies/pizza/pizza.ow! http://www.co-ode.org/ontologies/pizza/pizza.owl

Detailed report

Use of unsupported class expression

SubClassOf(:Rosa ObjectAllValuesFrom(:hasTopping ObjectUnionOf(:GorgonzolaTopping :MozzarellaTopping
:TomatoTopping)))

Use of unsupported axiom
FunctionalObjectProperty(:hasSpiciness)
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Examples of Use

| < | > [ ® people.owl (file:/Users /seanb/Desktop/Cercedilla2005 /hands-on/people.owl)

,Hsuneddmlﬁorardw—{ Inferred class hierarchy L

(%] ]3]

v @ Thing -
v Cadult
i driver
Al elderly
“ old_lady
£ grownup

A
v

v ©'man
© white_van_man
©'woman
» animal
@ bone

[ Objectproperty hierarchy — » |
[ [T ] X

mudrives -
Beaten_by
BNeats
®mhas_child
Wmhas_parent
A
v

Bwhas_part
Wmis_pet_of
mlikes
mupart_of
Wureads
mmworks for

|"Active Ontology  Entities = DL Query |

Annotations: elderl

[ Class Annotations Class Usage |

Annotations

comment

label
“elderly”

Description: elderl DEEE

Equivalent classes

Superclasses

adult

Inferred anonymous superclasses

Members

# Minnie

Disjoint classes
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Ontology metrics:

Metrics

Class count 61
Object property count 14

Data property count ]
Individual count 22

DL expressivity ALCHOIN

Class axioms

SubClass axioms count 34 .

Equivalent classes axioms count 22 M e'tr‘l CS A :) | fo |/‘
Disjoint classes axioms count 4

GCl count 1

Hidden GCI Count - OntO‘Ogy metrics VieW

Object property axioms

Sub object property axioms count
Equivalent object properties axioms co...
Inverse object properties axioms count
Disjoint object properties axioms count
Functional object property axioms count
Inverse functional object property axio...
Transitive object property axioms count

R

O v s [ s [ s W N s G ¥

Symmetric object property axioms count

- - | - p— sl




Usage: animal IEEE

| Class Annotations —Elaﬁlkﬂgn-q

Show: g this E disjoints E named sub/superclasses

v Osheep

v (tiger

¥ lvegetarian

v Weats

@ pet_owner equivalentTo person
and has_pet some animal

@ sheep subClassOf animal

@ tiger subClassOf animal

@ vegetarian equivalentTo animal

and eats only (not animal)
and eats only (not (part_of some animal))

Mmeats domain animal

—

alr

Axiom retr

and -

LYPEC

eval by signature

for usage views
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r—ﬂnidagr-ulm—| General axioms RDF/XML Rendering OWL/XML Rendering >

Imported ontologies: MEEEH

Direct imports

@nulo (htt

Indirect impor

@ bfo (http:
®bro (htip:

|

@ organic-compound-complex (http:/ /o
® periodic-table-complex (http:/ /ontolo

& annotation (http://ontology.dumontierlab.
& atom-common (http://ontology.dumontierlab.com/atom-common)
1l$|rz||tr.:|nrr'|—|:lrirr1iti1.|'£- (http:/ /fontology.dumontierlab.com/atom-primitive)

@ atom-primitive (http:/ /ontology.dumontierlab.com /atom-primitive)

@ chemistry-primitive (http:/ /ontology.dumontierlab.com/chemistry-primitive)
@ element-primitive (http:/ /ontology.dumontierlab.com/element-primitive)

@ molecule-complex (http:/ fontology.dumontierlab.com/molecule-complex)

p:/ /ontology.dumontierlab.col  Switch to defining ontology
Pull into active ontology omplex)
Move axiom(s) to ontology...
Convert selected rows to defined class
ts Create new defined class
Create closure axiom

/ jontology.dumontierlab.com/bfo)
[ fontology.dumontierlab.com/bro)

PR

Ha | T | rogey | - | P 1 1 1l i o

Working with multiple ontologies
N an Imports closure
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Undo $Z

Redo 0¥z
Cut 3#X
Copy 38 C
Paste BV
Delete ... # &
Find in view... 3 F

Create new qp
Create child 98\
db

Create sibling

Duplicate selected class... ¢ #8C
Convert to primitive class 3P
Convert to defined class 8D

Add covering axiom

Make all individuals distinct...

Make primitive siblings disjoint )
Remove disjoints for subclasses...
Remove all disjoint axioms...

Prefixes... 3P

Change objects used for undo/redo




Classify... #R

None
Pellet

RacerPro 2
T ——————

Common reasoner Interface
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v' RDF/XML
OWL/XML
OWL Functional Syntax

Manchester OWL Syntax
OBO 1.2 flat file

KRSS2 Syntax

Latex
Turtle

Out of the box serialisation support
for multiple file formats
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I Class expression editor |

ine an
(
not

{
@ AbsorbedDose

@ AbsorbedDoseRate
) AbsorbedDoseRateUnit
@ AbsorbedDoseUnit
@ Acceleration
@ AccelerationUnit
@ Acid
) AcidBaseReaction
O Acidic
© Acidity
£ Actinide
@ Actinium
@) ActiniumAtom

@ Acyclic

Cancel ) (oK \

Use of Manchester Syntax parser to provide
editor autocompletion and syntax checking




Entailments

Entailment 'No. Justi... |
® mad_cow 1
Nothing -

animal_lover SubClassOf pet_owner )

cat_liker SubClassOf person 1

cat_owner SubClassOf pet_owner

Axiom oriented model simplifies many tasks

®) Show regular justifications ) All justifications

() Show laconic justifications (O Limit justifications to

iy
2y

Explanation 1 (Entailment 1) [ ! Display laconic explanation

cat_owner SubClassOf pet_owner
1) cat_owner EquivalentTo person and (has_pet some cat)
2) cat SubClassOf animal
3) pet_owner EquivalentTo person and (has_pet some animal)

Explanation 2 (Entailment 1) [ | Display laconic explanation

cat_owner SubClassOf pet_owner
1) cat_owner EquivalentTo person and (has_pet some cat)
2) has_pet Range animal
3) pet_owner EquivalentTo person and (has_pet some animal)

20



Ontology URI
DL Species
Class Count

W J: 3 1 -

File ¥ Bookmarks ¥ Ontology Repo ¥ Help ¥

[ Ontology Information

OwilSight © Copyright 2007-2008 Clark & Parsia, LLC.

http://www .cs.man.ac.uk/%7Ehorrocks/ISWC2003/Tutorial/ le+pets.owl.rdf

=1<) Thing
B4 adutt
j@ animal
D cat
@ dog
& duck
£ Q person
D pet
@ tiger
e Q vegetarian
0 bone
< brain
e} @ company
3 Q female
<) haulage+worker
< teaf
) Q male
) Q plant
=< publication
2 <) vehicle
<) whitething
249 young
= @ Nothing
@ mad+cow

File View Settings Help
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Search: |In
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Download
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Internal Alpha Version - NeOn Wiki

Internal Alpha Version

Jul 9 2009.

The NeOn core developers has delivered the first internal alpha version of
the NeOn Toolkit to project partners. The upcoming version is fully based
on the OWL APIE and will include support for W3C's OWL2 candidate
recommendation. Major plugins are being ported to the improved system;
both toolkit and plugins will be available here for download free of
charge.

Category: News item

i\ fremper

About NeOn Wiki Disclaimers

This page was last modified on 5 August 2009, at 09:41. This page has been accessed 342 times.
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MediaWiki

Widely used In many other tools
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