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Abstract: The internet is a huge ocean of knowledge, embedded in trillions of web pages that are linked and
entwined and presents itself as the World Wide Web for anyone to use its resources. The computer used to
browse through this maze, usually serve only to deliver and present the content of documents describing the
knowledge. People have to commumicate with all the sources of relevant information and mterpret them by
themselves. Semantic web is an effort to enhance current web so that, computers can process the information
presented on the mternet, interpret and communicate with it to help humans to find required essential
knowledge. The aim of this research 1s to explore the applicability of ontology in sumplifying semantic web
searches through conventionally adopted different data processing techniques. Researchers present methods
for representing data and knowledge in such a way that machines are directed to understand the meaning. One
of the basic problems in the development of techniques for the semantic web is the integration of ontologies.
The web 1s constituted by a variety of nformation sources which are expressed over certain ontology and in
order to extract mformation from such sources their semantic integration and reconciliation in terms of a global
ontology is required. Tn this study, researchers address the fundamental problem of how to specify the mapping
between the global and local ontologies.

Key words: Ontology, ontology extraction, RDF, OWL, merging databases, heterogeneous data, linked data,

semantic web, data space, data integration, data management

INTRODUCTION

The World Wide Web contains a very large number
of repositories of information accumulated over a number
of years. They exist in various forms and formats not
adhering to any uniform standard or schema, since
standardisation mechamsms were non existent at that
time. This makes retrieval of the required information
for an application a great challenge simce computer
applications understand only the web page structure and
layout and have no access to their intended meaning. The
evolving semantic web technologies address precisely
this issue and enable users get information from the web
by querying these heterogeneous data sources.

The semantic web (Allemang and Hendler, 2005) is
used to enhance the existing web with a layer of machine-
interpretable metadata. The RDF (Resource Description
Framework) data model (Ceballos and Brena, 2005) was
proposed for modeling web objects as part of developing
the semantic web. It has been wused in various
applications. For example, Yahoo and DBPedia extract
facts from Wikipedia automatically and store them in RDF
format to support structural queries over Wikipedia.
Basically these principles require the identification of
entities with URI references that can be resolved over the
HTTP protocol mto RDF data (Wang et al., 2004) that

describes the identified entity. The semantic web’s
current focus 13 on ontology (Borgida and Serafim, 2002).
Presently, ontology forms the top research topic in
various areas such as information integration, knowledge
engineering, co-operative information systems and natural
language processing.

In system integration, ontology plays an mmportant
role, mamly concerned with providing a set of
mechamsms for resolving the semantic heterogeneity
problems, resolving the queries, hiding the complexity of
accessing data from different data sources and describing
the contents of all data source as concepts in a global
ontology.

ROAD MAP OF THE SEMANTIC WEB

Overview of the semantic web: The World Wide Web
consortium imitiates the semantic web. The W3C 1s an
international orgamzation which sets standards for the
technologies which are used in the World Wide Web. The
WWW shares the information infrastructure between
people and orgamzations in the world. The leading
research team of Tim Bemners Lee seeks to maintain the
interoperability and universality of the web. Tt can be
achieved by setting the open standards which are used
for efficient information retrieval by the web tools.
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The semantic web (Allemang and Hendler, 2005)
iitiative was started as the web Metadata Working Group
in 1998. But subsequently it has become the semantic web
activity. Tt is organized with the view that the semantic
web “provides a common framework (Matthews, 2002)
that allows data to be shared and reused across
application, enterprise and community boundaries”. Tt is
a collaborative effort led by W3C with participation from
a large number of researchers and industrial partners. Tt is
based on the Resource Description Framework. It
mtegrates a variety of applications using XML. The
following groups were framed as a result of the movement
in the Semantic work:

¢+  Resowrce description framework model and syntax
specification

«  Resource
specification

description  framework schema

The DAML Programme was orgamzed by a
DARPA-sponsored initiative of the US. Tt proposed
several influential approaches to the problems which are
posed by the semantic web. The contribution of the W3C
on behalf of the semantic web has grown indefinitely.
Two major working groups of the W3C such as the RDF
Core Working Group and the Web Ontology Working
Group have produced major sets of recommendations.

The two groups (Correndo et al., 2010) such as the
Semantic Web Best Practices and Deployment Working
Group seek to support and extend the practical application
of the semantic web to a number of fields by providing
sample tools and general descriptive vocabularies in key
The RDF Data Access Working Group is
developing languages for querying and processing
semantic annotations across the web. Semantic web
projects are processed in US, UK and in the rest of the
world. The total investment in the semantic web
world-wide has been in the tens of millions of pounds.
Organizations such as Hewlett-Packard and British
Telecom are investing in research programmes of semantic
web. Active and recent projects of Semantic Computing
Research Group (SeCo) are:

areas.

*  Finmish National Ontologies on the Semantic Web
(FInnONTO)

¢ Semantic Uniquitous Services (SUBI)

¢+  Linked Data Finland (LDF)

¢+  Linked Open Aalto

¢ Event-centric Multimedia Content Access Platform

SEMANTIC WEB MODEL

Machine understandable information: The World Wide
Web was designed as a space for the wide informative

knowledge. The aim of WWW is that it should be used
for human to human communication (Allemang and
Hendler, 2005). Now the proposed new techmque allows
the machines to participate in the communication.

Most of the information on the web is designed for
human consumption (Allemang and Hendler, 2005) even
if it 1s extracted from a database with well defined
meanings. The semantic web 1s a web of data. It 1s also
called as global database. The semantic web will bring
structure (Matthews, 2002) to the meaningful content of
web pages. It creates an environment where Software
agents roaming from pege to page can readily carry out
sophisticate tasks for users. Once the web is provided
with a mechanism for defining semantics about resources
and links then the intelligent agents automatically process

the web rather than the mediation by the people.

The basic assertion model: The general model of the
semantic web 13 the Resource Description Framework.
This basic model contains the concept of an “assertion”
and “quotation”. This is used because most of the RDF
applications (Ceballos and Brena, 2005) are for data about
data Assertions of that resource are wmplicit parameter and
are known as a property of a resource. Most of the
applications which uses metadata can be handled by RDF.
Some of the examples of the metadata are card index
information (the Dublin Core), Privacy mformation (P3P)
and associations of style sheets with documents.

The schema layer: RDF gives a model of assertions and
quotations on which the data can be mapped to any new
format. The schema layer i1s needed to declare the
existence of new property. These meta-assertions make it
possible to do rudimentary checks on a document. As in
SGML, the DTD allows to check whether elements have
been used in appropriate positions.

The schema language typically makes simple
assertions about permitted combinations. If SGMLs DTD
is used as a model, the schema can be in a language of
very limited power. The constraints expressed in the
schema language are easily expanded into more powerful
logical layer expressions.

The logical layer: The layer next to Schema layer is the
logical layer. The logics are embedded into documents to
allow the properties such as:

»  Set of rules (Eiter ef al.,, 2003) to extract of one type
of document from a document of another type

»  The checking of a document against a set of rules of
self-consistency

» The resolution of a query by conversion from
unknown terms into known terms
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SEMANTIC WEB ARCHITECTURE

The semantic web architecture is conceived in the
form shown in Fig. 1. The different blocks are assigned
with respective conceptual functioning.

Unicode and URT: Unicode (Allemang and Hendler, 2005)
1s a computing industry standard for consistent encoding,
representation and handling of text expressed in most of
the world’s writing systems. A Uniform Resource
Tdentifier (URI) is a string of characters used to
identifies a name or a web resource. Such 1dentification
enables interaction with representations of the web
resource over the World Wide Web using specific
protocols. Schemes specify a concrete syntax. The TRI
(Cruz and Xiao, 2006) 1s defined by the associated
protocols. The semantic web is generally built on syntax
which use URIs to represent data. Many triples of URI
data are held in databases or interchanged on the World
Wide Web.

RDF and RDFSCHEMA: Resource Description
Framework (RDF) (Welty, 2003) (Timenez-Ruiz et al., 2008)
15 the W3C standard for encoding knowledge. The
properties of the RDF are as follows:

¢ A general metadata format used to represent
mformation about intemet resources

Extends the expressive capability of the web
Augments human-readable web pages
machine-processable information

with

The RDF Schema permits the RDF vocabulary
(Bhatt et al., 2004a, b) to describe taxonomies of classes
and properties. It also provides definitions for some of the

Trust

Logic
framework

(5
=

| Ontology
| RDF schema
| RDF M&S
| XML | | Namespac
| URI | | Unicode |

Fig. 1: Semantic web architecture
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elements of RDF. Tt sets the domain and range of
properties and relates the RDF classes and properties mto
taxonomies using the RDFs vocabulary.

Ontology: The best known definition of Ontology
according to Gruber 1s ontology 1s an explicit specification
of a conceptualization (Calvanese ef al, 2004). In this
concept, a conceptualization indicates an abstract model
of some aspect of the world. An explicit specification
means that the model should be specified in some
unambiguous language making it amenable for processing
by machines as well as by humans. Ontologies are of
increasing importance (Reynolds ef al., 2005) i fields
such as knowledge management, mformation integration,
co-operative information systems, information retrieval
and electronic commerce.

The application area which has recently seen an
explosion of mterest is the semantic web where ontology
15 set to play a key role in establishing a common
terminology between agents thus ensuring that different
agents have a shared understanding of terms using in
semantic markup. The effective use of ontologies requires
not only a well-designed and well-defined ontology
language but also support from reasoning tools. Formally
an ontology O is a symbol system (Cruz and Xiao, 2006)
consisting of:

A set SC of concepts and a set S; of binary relations
specifying pairs (D, R) of domains and ranges (in S¢)
A set of ontology axioms include introduction of
concepts and of relations

Languages for ontology:
» XML is a language for describing documents

RDF and RDFS are languages (Welty, 2003) for
describing the organization of resources on the Web
SKOS is a the Simple Knowledge Organization
System

SPARQL is an RDF query language (Le et al., 2011)
N3 (Notations3) 13 designed with human readability
in mind

N-Triples is a format for storing and transmitting data
OWTL 1s a The Web Ontology Language, a family of
knowledge representation languages

MANAGEMENT OF DATA AND META DATA

The components of the data and metadata
management are indicated in Fig. 2 and are described
subsequently.
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Fig. 2: Data and metadata management

The information directory manager component: This
provides functionalities to handle query distribution. Tt
also manages a content provider directory to identify
mformation providers from a query. It also handles the
storage and access the data of the distributed
ontologies.

The ontology repository components: The component
accesses the locally stored ontologies and ontology
instances.

The data repository component: This component accesses
the locally stored ontologies and annotated ontologies.

The alignment repository component: This component
provides the way to locally stored ontologies and access
alignments.

The metadata registry component: This access metadata
information.

Querying and reasoning: This component generates the
query and processes the query.

The query answering component: This component deals
with 1ssues related with the logical processing of a query.

The semantic query processor component: This
processor takes care of all issues related with the physical
processing of a query by providing functionalities to
manage query answering over the distributed ontologies.

The semantic query editor component: This is an
important component because it takes care of all the
issues related with the user interface.

SEMANTIC WEB SERVICES

This semantic web services (Calvanese et al., 2004)
shown in Fig. 3, include the components that discover,
select, mediate, compose, choreograph, ground and
profile semantic web services.

The web service discoverer component: Tt provides the
following functionalities:
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Fig. 3: Semantic web services

Publish and search service registries
To control access to registries
Distribute requests to other registries

The web service selector component: This component
checks whether the services can actually fulfill the user’s
concrete goal.

The web service composer component: This component
takes care of the automatic composition of the web
services in order to provide new value-added web
services.

The web service choreography engine component: This
component uses choreography descriptions of service
requester and provider to drive the conversation between
them.

The web service process mediator component: This
component (Eiter et al., 2003) provides functionalities to
reconcile the public process heterogeneity that can
appear during the invocation of web services.

The web service grounding component: This component
is responsible for the communication between web
services.

The web service profiling component: This component is
used to service profiles based on their execution history.

The web service registry component: This component
provides functionalities to register semantic web services.

SEMANTIC WEB LANGUAGES

DAMILAOIL (Cruz and Xiao, 2006) is an ontology
language which is a very important component of the
semantic web. This language is used in many applications
for storing the semantic pages. DAMLAOIL provides
modeling primitives commonly found in frame-based
languages. DAMLAOIL describes the structure of the
domain (Ceballos and PBrena, 2005) and resource
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descriptor framework is used to describe the specific
instances. Structure is described in terms of classes
(concepts) and properties (roles). Ontology in
DAMLAOIL consists of set of axioms. The classes may be
names or expressions. The constructors are used for

building class expressions:

Expressive power of DAMILA+OIL 1s determined by

+ Kinds of axiom supported

+ Kinds of class (and property) constructor

» Supported

DAMLAOIL basic properties

* DAMIAOIL layered on top of RDIE'S

» RDFS based syntax

» Inherits RDFS ontological primitives (subclass,
range, domain)

* Provides much richer set of primitives (equality,
cardinality)

Overview of class expressions

* DAMIAOIL designed to describe structure of
domain (schema) Object oriented classes
(concepts) and properties (roles)

* DAMIAOIL ontology consists of set of axioms
asserting characteristics of classes and properties
¢ Ex-Person is kind of animal whose parents are

persons

¢« RDF (Timenez-Ruiz et al., 2008) used for
class/property membership assertions (data)
¢ Ex-Jack is an instance of Person <Jack
+ Rosy>is an instance of parent (Table 1)

DAMLAOIL Overview: Axioms (Table 2)

Table 1: DAMIAOTL class expressions

Constructors DL syntax Example
intersectionOf Cin..n Cpy HumanrMale
uinionOf Ciu.u Cpy DoctoruLawyer
complementOf -C —Male

oneOf {3ty 0, ) {John, mary}
toClass YP.C YhasChild.Doctor
hasClass p.C FhasChild. Lawyer
hasValue 3P. {x} JeitizenOf. {USA}
minCardinalityQ =n P.C »2 hasChild. Lawyer
maxCardinality Q <n P.C =1 hasChild. Male
cardinalityQ) =nP.C = 1 hasParent. Femnale
Table 2: DAMIAOIL axioms

Axioms DI syntax Example

subClassOf CieCy HumancAnimal-Biped
sameClassAs C=C, Man=HumanrMale
subProperty Of P,cP, hasDaughterchasChild
sameProperty As P,=P,; Cost=price

samelndividualAs Lot} =12} {President_Bush}={W Bush}
disToinWith CicC, Malec—Female
differentIndividualFrom  {3,}=—{x,}  {John}=—{peter}

inverseOf P=P~, hasChild=hasParent™
transitiveProperty PP Ancestorc Ancestor
uniqueProperty Tc<1P Te<lhasMother
unambigousProperty Tc<1P~ Tc<lisMotherOf™
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ONTOLOGY EXTRACTION AND MERGING

For the past few years, mformation on the World
Wide Web was mamly intended for direct human
consumption. However, to facilitate new intelligent
applications meaning-based
information brokering, the semantics of the data on the
mnternet should be accessible for machimes. Therefore,
methods and tools to create such a semantic web have
generated wide interest.

Ontology which has been a field of philosophy since
Aristotle has become a buzz-word m mformation and
knowledge-based systems research (Guarino and Welty,
2000). Various publications in knowledge engineering,
natural language processing, cooperative information
systems, intelligent information mtegration and
knowledge management report about the application of
ontologies in developing and using systems. In general,
ontologies provide a shared and common understanding
of a domain that can be communicated between people,
heterogeneous and distributed application systems. They
have been developed in artificial intelligence to facilitate
knowledge sharing and reuse.

Ontology creators attempt to model certain domains
accurately and completely however this often leads to
large-scale ontologies. For example, the Unified Medical
Language Systemn ontology has 800,000 concepts and
9,000,000 relationships. Large-scale ontologies are hard to
maintain and use. An application may only need a small
part of a large-scale ontology (Borgida and Serafini, 2002).
Using the whole ontology will greatly increase complexity
and redundancy and reduce efficiency. Extracted from the
original ontology, a smaller and simpler sub-ontology can
make the application more efficient (Wouters et al., 2005).
The sub-ontology only contains the particular parts of the
whole ontology required by the application; the
application do not benefit from other outlying information.
Early researches study generating application-focused
databases from large ontologies. Sub-ontology extraction
1s a new research area. Some researchers pomnt out
sequential extraction process called Materialized
Ontology View Extraction (Wouters et al., 2002, 2005;
Reynolds ef al., 2005). Under application requirements,
MOVE support optimization schemes to guarantee
sub-ontology with high quality. However, it proves to be
computationally expensive. Subsequent researchers
proposed a distributed approach (Bhatt et daf,
2004b) to the subontology extraction process to decrease
cost of sub-ontology extraction from large complex
ontology. They also analyze the semantic completeness
1ssue (Bhatt ef af., 2004a, b) in their method. GoPubmed
System (Delfs et al, 2004) presents the relevant sub-

such as search and
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ontology for browsing GeneOntology it shows the
extraction of sub-ontology is profitable. Current methods
only focus on extracting sub-ontology from single
ontology. However, in many practical cases, especially in
the web environments, researchers often face multiple
ontologies in one application. Some of the related
ontologies or the mtegration of them may be too large. It
faces the same problem of complexity and efficiency.
Using sub-ontology can solve the problem. Nevertheless
there are no existing methods to extracting sub-ontology
from multiple ontologies. The methods for single ontology
are not able to solve many new problems with multiple
ontologies.

Extracting from multiple ontology: Extraction of ontology
for a given domain from different sources of similar
ontologies is a challenge that researchers face frequently.
Though methods exist for standardising ontlogies as of
now, temporal and spatial factors do influence the
semantics used for buildine the ontologies. It may be
possible in the near future to overcome this difficulty to
a maximum extent with extensive research.

Need for Unified Ontology Model: There are many
different ontology languages on the web such as OWTL
(Correndo et al., 2010), DAML-OIL and Ontolingua. They
are different m syntax and structure and based on
different logic foundations. Therefore, the analyzing,
extracting and integrating methods of them are
different. Translating ontologies into a unified internal
representation 1.e., a umified ontology model 1s necessary.
In the idea, researchers first translate different ontology
language code into a unified model and then do the
extraction and mtegration based on this model. Therefore,
both the extraction and integration process can ignore
the different language issues. The result ontology should
be able to translate to the language as user demands. The
unified model must involve most of the features in typical
Ontology languages mn order to represent ontologies as
exactly as possible. It also has to be simple because
researchers need to do many extraction and integration
research on it. Especially, to make the extraction easier,
the elements m ontology need to be organized m a
modularized model. The model should also be visualized
for browsing ontologies. Users can browse through
ontology in order to understand its scope, structure and
content and rapidly search it for terms of interest and
related terms.

Extraction and integration: There are mainly two
approaches to extract sub-ontology from multiple
ontologies:

381

Integrate all the original ontologies and then extract
the demanded sub-ontology from the integrated one
Extract sub-ontology from each ontology separately
and then integrate them into the demanded one

The former can use current methods in single
ontology. However, there are two disadvantages: the
difficulty m ontology mtegration and the complexity in
ontology extraction. The ontology integration problem
(Keet, 2004) is one of the most difficult problems to be
solved on the semantic web, especially mtegrating large
ontologies. Current methods of extracting sub-ontology
prove to be computationally expensive (Allemang and
Hendler, 2005). Even dealing with a single large ontology,
many optimization schemes have to be applied.

The latter wipes off the outlying information first so,
the sub-ontologies to be integrated are much smaller than
original ones. Tt is better than the former approach at least
1n aspect of efficiency. The research uses this approach.
However, there are also two problems in this approach:
how to divide requirements in order to guide extraction in
ontology and how to get the “outlying” information
required in integration process. Researchers discuss
about them m the ensuing sections. When extracting
sub-ontology from single ontology, user requirements can
directly conduct the extraction. Nevertheless, it is hard to
decide requirements to extracting sub-ontology from a
certain ontology in multiple ontologies. The key problem
is how to divide the requirements or even whether to
divide them.

EXTRACTION OF SUBONTOLOGY

The subontologies should be as complete as
possible. The redundant information in sub-ontologies
may help the integration process. An opposite idea 13 to
make sub-ontologies as small as possible. Requirements
are divided into many small parts; each part is to guide
extracting sub-ontology from certain ontology. Notice
that it may extract several sub-ontolgies from an ontology.
The various stages in this process are shown in Fig. 4-8.
The sub-ontologies are independent of each other but
there was mnformation that helped to mtegrate them.
However, researchers chose the latter method that of
choosing smaller ontologies in the research. Comparing to
the benefit of redundant information, the disadvantages
are more remarkable. It does many redundant researchs in
extraction and needs to remove all the redundant
information in integration. As both extraction and
integration are difficult and computationally expensive,
the costs are often unacceptable. Moreover, the
redundant mformation rarely contains all the nformation



Asian . Inform. Technol., 12 (11-12): 376-386, 2013

S 110 Asdd [ ] 11 Add ]
Sdd =T 11 [T ][ [T e—— ]
Showve Impore= 1] —rlame=s | o Reasanser -
Tlass Tres F'rchpert'\;.-‘ Tre= || List |
E:E} c)xﬁxl'_rkﬁlrﬁgg e |

CTheessaevwPi=z==a

i r ey

OO IRECTEOD-BIMNMNSREY-RPELASTICR
COoaomaincConce ot

e IocecCrearn

= Piz=a |
e Piz=abBase
CreEepPFanbBase

IS PizmaTopieima
IO CheeseTopoEpimg
Cheaesaevreraegetabhl=eT orE
FourChess=e=sT o pEirmnoda
Soat=sTChheesesaeToppirng
Sorrgomnmn=ola Topapirng
HMo==ar=llaTopppirnoda
Farme=s=an T oppirngd

s Fis hToppinga

- — = > = |
Fig. 4: Bxtracting the Class ThinAndCrispyBase for SubOntology
o 11 add [F] 11 Aaddd <= ]
ool S x 1[ Remomwre 1l Rename 1
I o Pieasonsr ot I

|y
Cheesaevsregetabhl=
Fouriheae=sae=T o il
SoatsTCheaesaeTop i
Sorgon=zola T oppirmc
rHMo=z==ar=llaToppgirng
Fjeal'rT1sa samnm Toppirndg

CoaijunSpice T opppirmg
-(:::} FRosaermary T oppirmngdg
ij(::) MFMeatTopopoirng
e T hickenTopEima
=- {::} HarmToppppimng

= FarmaHam T oop
A HotSpicedBaeaefTaop e
= (:::) FPepaeaeroniliSausags=T
=S MUt T oo oina
- 1 >

Fig. 5. OWL class for ThinAndCrispyBase

<ruml wersion="1.0" encoding="UTF-5"2>
< !DOCTYFE rdf:RDF [
CITENTITY owl "http: / wuw. w3 . org 2002 /07 Fowrl#$ =
pizza "http:/ uuw. co-ode.orgiontologiesspizzaspizza. owl™>=
rdf "http: ./ fwuww.w3.orgsl999,/02 /22— rdf—syntax—ns#">
<1ENTITY rdfs "http:/ uww.wS.org /2000/01/rdf-schena# >
<1ENTITY x=d "http:./ wor. w3, orgr/2001/XMLSchemnag >
e
<rdf:RDF xml:base="spiz=za:’™
xmlns:owl="sowl;"
xmlns: rdf="ardf "
x¥mlns: rdfs="srdfs:">
<owl:Class rdf:sbout="#ChesessTopping >
=rdfs:lahel xml:lang="prt >Coberturabelueijo< /rdrf=s: 1ahel>
<rdfs:subClass0f>=
<owl:=Class rdfrabout="gPiz=zalTopping™ =
</pdfs:subClass0f>
<owl:disdiointiich>
<owl:=Class rdfrabout="gFishTopping ™ >
</owl:disioinciiichs
<owl:disiointiich>
<owl:=Class rdfrabout="gFruitTopping ™ Do
= /owl:disiointilitchs
<owl:dis)ointiithss
<owl:Class rdf:about="#HerhsniceTopping™ =
= /owl:disiointilitchs
<owl:dis)ointiithss
<owl:Class rdf:abouc="gFMearTopping />
= /owl:disiointilitchs
<owl:dis)ointiithss
<owl:Class rdf:about="#HucTonping™ . >
Lol di=jointiii thcs
<owl:disdoinciich>
<owl:Class rdf:about="#SsuceTopping” />

Fig. 6: Extracting the class CheeseToppingFor SubOntology
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<2xul version="1.0" encoding="UTF-3"2>
«!DOCTYPE rdf:RDF [

1=
<rdf:FDF xulibase="spizza;"
Xulng:owl="sowl;"
xulns:rdf="srdf;"”
xulnzirdfs="crdfs;">
<oul:Class rdf:about="gThinAndCrispyBase™s

<rdfs:suhClass0fx
<oul:Class rdf:about="gRizzaBasze” />
</pdfs: subllazalf>
<owl:disjointllith
<gul:Class rdf:about="#DeepPanRase"/>
< /owl: disiointliths
</oul:Classs

</rdf:RDF>

Fig. 7: OWL class for CheeseTopping

Fig. 8: Graphical representation of extracted ontology

needed in integration. A better way i3 to separate it from
sub-ontologies. Researchers use bridge ontology to
maintain the information used in integration more
conveniently and completely.

MERGING OF ONTOLOGIES

Bridge ontology: The ontology integration is a laborious
work and may have not effective solutions as ontologies
created by integrating are weak during ontology
evolution. Distributed description logic (Borgida and
Serafini, 2002) is one of method for tackling this problem
and has a sunple bridge rule to express the concept
subsumption relations between ontologies. DBridge
ontology (Delfs et al., 2004) can describe more refined
relations. The bridge ontology is a peculiar ontology and
has the ability of expressing the complex relations
between multiple ontologies. It can be created and

<!ENTITY owl "http://wiw.w3.org/2002/07/oulg™s
<IENTITY pizza "http://wmw. co-ode. opg/ontologies /pizza/2005/05/16/ pizza. oul™s
<!ENTITY rdf "http://wm.w3.org/1999/02/22-rdf-symtax-nsg">

CIENTITY rdfs "http://wnr.w3.org/2000/01/rdf -schenag™
IENTITY xad "hrtp: /v, w3, org/200L/#ML3chenas" >

<rdfs:label wml:lang="pt"*BazeFinak(uebradica</rdfa: lahels

<oul:dnmotationProperty rdf:about="srdfs:label™/>
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maintamed conveniently and 1s effective in the
applications based on multiple ontologies. It has the
advantages of low-cost, scalable, robust in the web
circumstance, avoiding the unnecessary ontology
extending and mtegration and promoting ontology reuse.
The bridge information can provide information needed in

the integration process.

Adopted framework: The framework contains four
processes as indicated m Fig. 9 and 10,
extract sub-ontology form multiple ontologies.

to

Convert all the ontologies mto a unified Ontology
model

Divide the requirements into sub-requirements
Extract sub-ontologies based
requirements respectively
Integrate the sub-ontologies

on the sub-

Extracting sub-ontology from original ontology is the
key process of the framework. The mput of this process
15 a ontology and a sub-requirement, the output 1s the
subontology extracted from the original ontology
according to the sub-requirement.

INTEGRATING SUBONTOLOGIES
INTO NEW ONTOLOGY

The mtegration of sub-ontologies to form a new
ontology m the domain of interest 1s achieved as
indicated in Fig. 11-13 in a series of processes. The
ontology obtained through the integration of the sub-
ontologies 1s a combmed model with the attributes and
instances of the constituent ontologies.
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Requirements

( Sub-requirement 1 )

( Sub-requirement 2 )( Sub-requirement 3 ) ( Sub-requirement 4)
I

Ontology |

N

Extract

Fig. 9: Extraction of ontology from multiple ontologies
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Fig 10: Integration of sub-ontologies
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Fig. 11: Processing of Two subOntologies
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rdfs: label

T O
uri: rdfs: label

P

CoberaturaDeQueijo

rpt [ Coberature DeQueijo |
{uri | #Cheese topping

uri: #Fish topping

uri: #Fruit topping

—Luri: #Herb spice topping |

(R e

_Eri: #Meat topping |

Fig. 13: RDF graph of ontology
CONCLUSION

This research is an attempt to illustrate the
applicability of the conventional data merging and
matching  techniques as applied to ontological
groupings of data that is proving to be the back
bone of the semantic web. Tt is shown that object
oriented approach that is provided by OWT, and RDF can
be effectively manipulated to suit the requirements with
the ontology tools such as Protege. In the process,
results that show possibilities of optimization through
merging of ontologies are obtained. Tt is an initiative in
the process of developing algorithms and methodologies
for finding solutions through ontology arithmetics.
This research is expected to progress further to

uri: #Nut toping

uri: #Sauce topping

—uri: #Vegetable topping |

utilise the full potential of the tools used to build effective
and optimized ontologies on the required domain.
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