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Appendix A - Resources of the system

Class Hierarchy of the Main ontology

T- Thing
Language
Author

Y Book 
b & Poetry 
} €> Fictions 

Short_story 
1 • Subject_Specific 
© Era
C Literature_Type

Main Ontology of the system

<?xml version-'1.0"?>

<!DOCTYPE Ontology [
<! ENTITY xsd "http://www.w3.Org/2001/XMLSchema#" >
<!ENTITY xml "http://www.w3.org/XML/1998/namespace" >

<! ENTITY rdfs "http://www.w3.Org/2000/01/rdf-schema#" >
<! ENTITY rdf "http://www.w3.Org/1999/02/22-rdf-syntax-ns#" >

]>
<Ontology xmlns="http://www.w3.org/2002/07/owl#"

xml:base="http://www.semanticweb.org/dakshi/ontologies/2014/3/untitled-

ontology-5"
xmlns:rdfs="http://www.w3.org/2000/01/rdf-schema#"

xmlns:xsd="http://www.w3.org/2001/XMLSchema#" 
xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syn tax-ns#" 

xmlns:xml="http://www. w3.org/XML/1998/namespace"
semanticweb.org/dakshi/ontologies/2014/3Amtitled-

ontologyIRl="http://www.

ontology-5 ">
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<Prefix

IRI="http://www.semantic 

5 #7>

name="M
web.org/dakshi/ontologi es/2014/3/untitled-ontoIogy-

<Prefix name "owl" IRI-"http://www.w3.org/2002/07/owl#7> 

<Prefix name="rdf' IRI="http://www.w3.Org/1999/02/22-rdf-syntax-ns#7> 

<Prefix name="xsd" IRI="http://www.w3.org/2001/XMLSchema#7> 

<Prefix name-'rdfs" IRI="http://www.w3.org/2000/01 /rdf-schema#"/>
<Prefix name—"untitled-ontologyo" 

http ://www. semanticweb.org/ dakshi/ontologies/2014/3/untitled-ontology-IRI="

5#7>

<Declaration>

<Class IRI=M#Author"/>
</Declaration>

<Declaration>

<Class IRI="#Book7>

</Declaration>

<Declaration>

<Class IRI="#Era,,/>

</Declaration>

<Declaration>
<Class IRI=M#Fictions7> 

</Declaration>

<Declaration>
<Class IRI="#Literature_Type"/> 

</Declaration>

<Declaration>
<Class IRI="#Short_story"/> 

</Declaration>

<Declaration>
Class IRI="#Subjcct_Specific"/> 

</Declaration>

<Declaration>
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ObjectProperty IRI="#Wrote"/> ------------
</Declaration>
<Declaration>

<NamedIndividual IRI="#Charles_Dickens7> 

</Declaration>

<Declaration>

<NamedIndividual

IRI="#Fundamentals_of_Database_Mangement_Systems"/>
</Declaration>

<Declaration>

<NamedIndividual IRI="#Madolduwa7> 

</Declaration>

<Declaration>

<NamedIndividual IRI="#Martin_Wickramasinghe7> 

</Declaration>

<Declaration>
<NamedIndividual IRI="#01iver_Twist,,/> 

</Declaration>

<SubClassO£>

<Class IRI=u#Fictions"/>

<Class IRI="#Book7>

</SubClassO£>

<SubClassOf>
<Class IRJ="#Short-story,,/>

<Class IRI-'#Book7>

</SubClassOf>

<SubClassOf>
<Class IRI="#Subject_Specific"/>

<Class IRl="#Book"/>

</SubClassOf>

<ClassAssertion>
<Class IRI="#Author"/> __________ ____
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<NamedIndividualIRPSa^rDita7^------- -
</ClassAssertion>

<ClassAssertion>

<Class IRI=' #Subject_Specific7>
<NamedIndividual

IRI— #Fundamentals_of_Database_Mangement Systems"/>
</ClassAssertion>

<ClassAssertion>

<Class IRI="#Fictions7>

<NamedIndividual IRI="#Madolduwa"/> 

</ClassAssertion>

<ClassAssertion>

<Class IRI=,,#Author7>

<NamedIndividual IRI="#Martin_Wickramasinghe''/> 

</ClassAssertion>

<ClassAssertion>

<Class IRI="#Fictions"/>
<NamedIndividual IRI="#01iver_Twist7> 

</ClassAssertion>

<AnnotationAssertion>
<AnnotationProperty abbreviatedIRI="rdfs:comment /> 

<IRI>#Martin_W ickramasinghe</IRI> 

<IRI>#Madolduwa</IRI>

</AnnotationAssertion>

</Ontology>
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Concept

<?xml version-' 1.0"?> -----

<!DOCTYPE Ontology [

<!ENTITY xsd "http://www.w3.org/2001/XMLSchema#" >

<!ENTITY xml "http://www.w3.org/XML/1998/

<! ENTITY rdfs "http://www.w3.Org/2000/01/rdf-schenia#" >

<! ENTITY rdf "http://www.w3.Org/1999/02/22-rdf-syntax-ns#" >

namespace" >

]>

<Ontology xmlns="http://www.w3.org/2002/07/owl#" 

xml:base="http://www.semanticweb.org/dakshi.g/ontologies/2014/7/untitled-
ontology-2"

xmlns:rdfs="http://www.w3 .org/2000/01 /rdf-schema#" 

xmlns:xsd-'http://www.w3.Org/2001/XMLSchema#" 

xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns#" 
xmlns:xml="http://www.w3 .org/XML/1998/namespace" 

ontologyIRI="http://www.semanticweb.org/dakshi.g/ontologies/2014/7/untitled- 

ontology-2">
<Preflx name="rdf' IRI="http://www.w3.org/1999/02/22-rdf-syntax-ns#"/> 

<Prefix name-'rdfs" IRI="http://www.w3.org/2000/0l/rdf-schema#7>
<Prefix name="xsd" IRI="http://www.w3.org/2001/XMLSchema#"/>

<Prefix name="owl" IRI-'http://www.w3.Org/2002/07/owl#7>

<Declaration>
<Class IRI="#Author"/>

</Declaration>

<Declaration>
<Class IRI="#Book"/>

</Declaration>

<Declaration>
<Class IRI="#Fiction"/>

</Declaration>

<Declaration> _______________ _—-------
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<CIass IRI="#Short_story7>
</Declaration>

<DecIaration>

<ObjectProperty IRI="#wrote7>
</Declaration>

<Declaration>

<NamedIndividual IRI="#Madolduwa"/> 

</Declaration>

<Declaration>

<NamedIndividual IRI=n#Martin_Wickramasinghe"/> 

</Declaration>

<SubClassOf>

<Class IRI="#Fiction7>

<Class IRI="#Book,,/>

</SubClassOf>

<SubClassOf>

<Class IRI="#Short_story7> 

<Class IRI="#Book7>

</SubClassO£>

<ClassAssertion>

<Class ERI="#Book,7> 

<NamedIndividual IRI=,,#Madolduwa'7> 

</ClassAssertion>

<ClassAssertion>
<Class lRI="#Fiction7> 

<NamedIndividual IRI="#Madolduwa />

</ClassAssertion>

<ClassAssertion>
<Class IR^'^Author"^

edlndividual IRI="#Martin_Wickramasinghe"/>
<Nam 

</ClassAssertion> 

<AnnotationAssertion>
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<Annotation> ~ --------- ------- -—— __

<AnnotationPropertyabbreviatedIRI="rdfs:corament7>
<IRI>#Book</IRJ>

</Annotation>

<AnnotationPropertyabbreviatedIRI="rdfs:comment"/>
<IRI>#wrote</IRI>

<IRI>#Author</IRI>

</AnnotationAssertion>
</Ontology>

Updated ontology

<?xml version-'1.0"?>

<!DOCTYPE Ontology [
<! ENTITY xsd "http://www.w3.Org/2001/XMLSchema#">
<!ENTITY xml "http://www.w3.org/XML/1998/namespace" >

<!ENTITY rdfs "http://www.w3.Org/2000/01/rdf-schema#" >
<! ENTITY rdf "http://www.w3.Org/1999/02/22-rdf-syntax-ns# >

]>

<Ontology xmlns="http://www.w3.org/2002/07/owl#
xmkbase-'h.tp://www.semanlicweb.org/dakshi/ontologies/2014/3/uiHitled-

ontology-5"
xmlns:rdfs="http://www.w3.org/2000/01/rdf-schema# 

xmlns:xsd="http://www.w3.org/2001/XMLSchema#

xmlns:rdf^''http://www.w3.org/1999/02/22-rdJ^^
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xmlns.xml http://www.w3.org/XML/1998/ri 

ontologyIRI="http://www.se
ontology-5">

<Prefix

IRI="http://www.semanticweb.org/dakshi/ontologies/2014/3/untitled-ontologv
5#"/>

<Prefix name="owl" IRI="http://www.w3.org/2002/07/owl#7>

<Prefix name="rdf" IRI="http://www.w3.org/1999/02/22-rdf- 

<Prefix name="xsd" IRI="http://www.w3.org/2001/XMLSchema#7>

<Prefix name="rdfs" IRI="http://www.w3.org/2000/01/rdf-schema#"/>

name="untitled-ontology-5" 

IRI=" http: // www. semantic w eb. org/ dakshi/ontologies/2014/3/untitled-ontology- 
5#"/>

<Declaration>

<Class IRI=M#Author"/>

</Declaration>

<Declaration>

<Class IRI="#Book7>

</Declaration>

<Declaration>

<Class IRI="#Era7>

</Declaration>

<Declaration>
<Class IRI=u#Fictions,,/>

</Declaration>

<Declaration>
<Class IRI="#Literature_Type"/>

</Declaration>

<Declaration>
<Class IRI="#Short_story"/>

</Declaration>

<Declaration>

amespace"
manticweb.org/dakshi/ontoiogies/20 H/3/untitled

name=""

syntax-ns#'7>

<Prefix

62
\

7 ii

;r •

http://www.w3.org/XML/1998/ri
http://www.se
http://www.semanticweb.org/dakshi/ontologies/2014/3/untitled-ontologv
http://www.w3.org/2002/07/owl%237
http://www.w3.org/1999/02/22-rdf-%3cPrefix
http://www.w3.org/1999/02/22-rdf-%3cPrefix
http://www.w3.org/2001/XMLSchema%237
http://www.w3.org/2000/01/rdf-schema%23%22/


<Class IRI="#Subject_Specific7> ----------—
</Declaration>

<Declaration>

<ObjectProperty IRI="#wrote'7>
</Declaration>

<Declaration>

<NamedIndividual IRI="#Charles_Dickens7> 

</Declaration>

<Declaration>

<NamedIndividual

IRI="#Fundamentals_of_Database_Mangement_Systems'7>
</Declaration>

<Declaration>

<NamedIndividual IRI="#Madolduwa7> 

</Declaration>

<Declaration>
<NamedIndividual IRI=,,#Martin_Wickramasinghe’7> 

</Declaration>

<Declaration>
<NamedIndividual IRI=,7*01iver_Twist7> 

</Declaration>

<SubClassOf>

<Class IRI="#Fictions7> 

<Class IRI="#Book7>

</SubClassO£>

<SubClassOf>
<Class IRI="#Short_story7> 

<Class IRI="#Book7> 

</SubClassOf>

<SubClassO£>
<Class IRI="#Subject_Specific"/> 

<Class IRI="#Book"/>
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</SubClassOf>

<ClassAssertion>

<Class IRI=M#Authorn/>

<NamedIndividual lRI="#CharlesJDickens"/> 

</ClassAssertion>

<ClassAssertion>

<Class IRI=n#Subject_Specific'7>
<NamedIndividual

IRI="#Fundamentals_of_Database_Mangement_Systems7>
</ClassAssertion>

<ClassAssertion>

<Class IRI-'#Fictions7>

<NamedIndividual IRI=,,#Madolduwa,7> 

</ClassAssertion>

<ClassAssertion>

<Class nU=,,#Author'7>
<NamedIndividual IRI=M#Martin_Wickramasinghe"/> 

</ClassAssertion>

<ClassAssertion>

<Class IRI="#Fictions,7>
<NamedIndividual IRI="#01iver_Twist7> 

</ClassAssertion>

<AnnotationAssertion>
<AnnotationProperty abbreviatedIRI="rdfs:comment />

<IRI>#Martin Wickramasinghe</IRI>

:

Tl

'

i
••
:

■

0

■

£

.

*
'

••

<IRI>#Madolduwa</IRI>

</AnnotationAssertion>

</Ontology>
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Updated Ontology
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Sample Jape Rule

Rule: Universityl

(

{Token.string = "University"} 

{Token.string == "of'} 

{Lookup.minorType = city} 

):orgName
—>

:orgName.Organisation =

{kind = "university", rule = "Universityl"}

The results of the system is given below 

Percentage of identification of classes in each phase
of Average AccuracyNumber of 

actual classes
Number
identified classes

Class Name

75.31%6181Author

68.24%5885Book

66.67%812Era

50.00%24Language
70.00%1420Fiction
58.33%712Short story
50.00%48Subject Specific
66.67%46Poetry
83.33%56Country
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The system identified the following individuals from th
e entered sentence.

Percentage of identification of instances in each phase

instance Name Number of
actual
instances

Number of identified 
instances

Average Accuracy

Martin Wickramasinghe 25 15 60.00%

Madolduwa 11 8 72.73%

Charles Dickens 11 6 54.55%

Oliver Twist 6 4 66.67%

Maxim Gorkey 8 62.50%5

62.50%8 5Anton Chekov

57.14%47J.B. Dissanayake

57.14%47Kumarathunga Munidasa

57.14%47T.B. Elangarathna

75.00%Mother 68
33.33%

Database Management 
Systems

13
66.67%

Operating Systems
23

Percentage of identification of properties in each phase

Number of
identified 
properties_______

Average
AccuracyNumber of

actual
properties

property Name

86.15%5665Wrote
81.82%
64.29%
75.00%
62.50%

1822bom_____ _
lived in 
belong 
published in

914
1216
58
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Use case diagram of the system

Ontological Solution for Enabling Continuous Learning

Apply rules
C^LoadGATEAPI^;

includes
«include»

•(^Create Ontology^ ^includes

•*>User C^Toad WordHeiZO^

\IJpdate Ontology^)

(^View Ontology^)
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Use case Scenario - Construct the ontology
Use Case ID 

Use case Name 
Description

1.0
Create Ontology
This use case describes how to create an ontology from aconcept
UserPrimary Actor

Pre-Condition System is up and running —
1. The use case begins when the user add a sentence.
2. System will then tokenize the sentence into tokens 

using GATE API.
3. System identifies the words using WordNet2.0.
4. System applies the rules for the tokens.
5. System extracts the knowledge by considering the 

semantics lexicons and rules.
6. Use case ends when the Ontology is created.

Main Success
Scenario

6. a. 1. System detects un-identified tokens when creating the 
Ontology.
6. a 2. System stores those tokens into a file and use case ends.

Extensions:

Use case scenario: Update knowledge
2.0Use Case ID
Update KnowledgeUse case Name
This use case describes how to update an existing ontology.Description
User/SystemPrimary Actor
System is up and running.
Existing main Ontology is available. _ _

1 The use case begins when the actor adds an Ontology.
2. System compares knowledge of the new ontology with

the main ontology.
3 System identifies the available knowledge.
4’ . 1.. «,«» «nHs when the Ontology is updated.-----------

System detects concepts that cannot be updated.
those concepts into a file and use case

Pre-Condition

Main Success 
Scenario

4. a. 1.
4. a 2. System stores
ends. ______ _

Extensions:
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Sequence Diagram - Create Ontology

■{Boundary*
:Userlnterface[U[]

'-'Ccrtrob i 
:Parser !

•■control*
:GATEAPI cEOUXi* J

AVordHst tcor^di ;
:OfltoJogyCo.istruc»r I

User. Actor

1 AddCoocetfG 2: DvKfeTokensO 3. Icentify'/v crcs(To>. ens token)
J: S€tTo>.sns(Tpkefis twensQ

Ti
loopItyeaftTok.gr; )

par ) r7j5:1st tcuniTckerstc <sr. •

P6 l;7graTc*ens:tc--5n)

E 7 l&i <?,' erodcfcensitoken;

—.3 is - dear.tTo <ens t :*gn:

9: tsPrcpositranTcKgftslixen:

Q10 : i.ppfv Rigs :KrSlit

■ !

6““*""12 asa?''

u
iTofcens n<i KtedesJ

' I ^ j 12 SSveToFii S« to. *15'

alt 1

I“ ~ IBse; ' ' '
14 Result oCrtc<og>CC- : i

15. Ontology |
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Sequence Diagram: Update Knowledge

% «Bcundaiy*
:Userlnterfece[UI]

^control*
: Ontolo gyCompa ri son

j ^control*
I :Knowtadgeln teg raior

User. Actor

1; AddOntotocftO ^ 2: ToCompare(ontology)

P 3: CompareCntologyO

P4: Idenffl/Availaa'StyC

toop[foreach concept])

alt [If can update]
5: Updst&QntticgyQ >

<•
6: status

[if can net update]

£7: Sa-eToFileC

t£’
3: Status
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Components of OWL Ontologies

OWL ontologies have similar components to Protege frame based ontologi 
the terminology used to describe these

es. However,
components is slightly different from that used 

in Protege. An OWL ontology consists of Individuals, Properties, and Classes, 

roughly correspond to Protege frames Instances, Slots and Classes.
which

Individuals

Individuals, represent objects in the domain in which we are interested. An important 

difference between Protege and OWL is that OWL does not use the Unique Name 

Assumption (UNA). This means that two different names could actually refer to the 

same individual. For example, \Queen Elizabeth", \The Queen" and \Elizabeth 

Windsor" might all refer to the same individual. In OWL, it must be explicitly stated 

that individuals are the same as each other, or different to each other, otherwise they 

might be the same as each other, or they might be different to each other.

o Englando Italy
O USA

Oo GemmaFluffyOMatthew
o Fido

Representation Of Individuals

England

o Gemma
Matthew hasSibling.

Representation Of Properties
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Properties

Properties are binary relations on individuals, properties link two individuals together. 

For example, the property hasSibling might link the individual Matthew to the
or the property hasChild might link the individual Peter to the 

individual Matthew. Properties can have inverses. For example, the inverse of 

hasOwner is isOwnedBy. Properties can be limited to having a single value. They 

also be either Transitive or symmetric.

individual Gemma ,

can

^ Italy 

EnglandGemma
rr

c#o> om USA%
X#

O Country
Matthew !$5/)

Pet
Person Fluffy

o Fido

Representation Of Classes (Containing Individuals)

Classes
OWL classes are interpreted as sets that contain

in individuals. They are described using
precisely the requirements for

Id contain all the individuals(mathematical) descriptions that stateformal
of .he class. For example. ™ llganizrf , superclass-

Subclasses specialize theirthat are cats in our domain of interest, 
subclass hierarchy, which is also known » * »» 
superclasses. For example consider,h. classes Aaim.l and «.C»

of Animal (so Animal is the superc

ieht be a subclass

lass of Cat).
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This says that, 'All cats are animals',' 

class Animal ’, 'Being a Cat implies that you're an Animal
All members of the class Cat are members of the

Cat is subsumed by
Animal One of the key features of OWL-DL is that these superclass-subclass 

relationships (subsumption relationships) can be computed automatically by a 

reasoned.

and'

Source: Practical Guide to Develop Ontology

130.88.198.1 l/tutorials/protegeowltutorial/.JProtegeOWLTutorialP4 v...

5 Ua*ARY 5

&LAV&
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Appendix B - Related Work
Architecture of OntoCase

Cflcx-eas
**** as-seraees
‘'SsrsrsanaiBss.-

FanR»**3

H
WteSs*«sr

Ontctyjy
Dti'CR Panr: T

C-atliay.K £nfc»31

j
raCcrcrxcr

Erafcx«*a!»
Revww

EtStfetfOmec/

Source : [6] Eva Blomqvist,OntoCase
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Overview of the OntoLT Approach

Source : [12] BuitelaarP. ,01ejnik D. and Sintek M , A, Protege Plug-In for Ontology 

Extraction from Text Based on Linguisitc Analysis

OntoLearn architecture
t

ITM™ONTO 1*01*II)E1M

ONTOLOGY 
RLPOSITORY | |

Taxonomy 
Knowledge

----------- -
Domain- 
oriented 

Finite State 
Transducers

f-----
Knowledge
Acquisition

Rules

B-a—

tamor
a:

*Representation:

*
---- -

:
: i
V /Knowledge Acquisition 

Rules Compiler / ----------

1__ CONTENT
METADATA

I Ontology Population 
and Document 

Annotation Module
4 vWCTA>1
4_IConceptual tree Vrrr;

i, OntoLearnSource : [14] Navigli R., Velardi P., Gangenu
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The OntoPop’s platform

•mtmm DS>
■

KDomain
corpus Extraction of candidate 

terminology
***-. Ancstc

processori
ZTK Rltering c! domain 

terminologyContrastive
corpora /»-**•'»** //sr % /

Semantic term interpretation
V/ordHet 

ar4
Sem&x/;----------------\

Identification of taxonomic 
ar.d similarity relations

Machine- 
learned 
rule base

Identification of other 
semantic relations

1
i Ontoiogv integraten

Domain concept forest

Domain
ontology

Source : [16] Florence Amardeilh ,OntoPop
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Architecture of OwlExporter

r

GATE
Pipeline

^ Annotated 
Corpus

->Corpus

l

\ OWL ExporterA,
Unpopulated Ontology

f Protege
Growl
Racer

SPARQL
Top Braid 

Pellet

-%*■

Populated Ontology

Source : [23] Ren'e Witte, Ninus Khamis, and Juergen Rilling, The OWLExporter

Architecture of the Ontology Learning Environment
natural language 
texrs

I

(XML tagged)
&se!ectec a’gcnthms > Learning & Discovering 

AlgorithmsText & Processing 
Management

csss prcocses/^° o' °©
o o°

▲ A'
Evaluationse!««ad

l«xt&
preprccessng

rrathoc

aja-rwt
manual
mcds'

XMLugged
text

o OntoEdit
Ontology Modt*ng

Environment

▼ Ontology
~\

Text Processing Server rawness

meds's♦ domain lexiconusesInformation
Extraction

chunk
parsing

POSStamm-
tagging • ••yIng

5*522.

Lexical DB

d Steffen Staab, TEXT-TO-ONTO
Source : [13] Alexander Maedche an
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SMART: Algorithm and Tool for Automated Ontology Merging and Alignment
Knowledge bases

Source
ontology.,

Source
ontology2

Merged
ontology Operation lists

Conflicts
list

SMART

USER

Source : [10] Fridman Noy, N. and Musen, M.A. (1999). SMART

Semantic Similarity Methods in WordNet and their Application to Information 

Retrieval on the Web Ontologies'
(WordNet)s

;
x

Select Ontology
/

Client Machine f Similarity 
Methods XMLRequest Files WordNet 

XML Generator

Results

RepositoryRetrieve
IC

Information Content (IC)
Database r==

idis Voutsakis and Paraskevi Raftopoulou
Source : [20] Giannis Varelas, Epimen
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