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ABSTRACT

The enormous increase of data has made it difftcufind, access, present and maintain the
information required by a wide variety of users wab. It is facing new problems such as
information overload, inefficient keyword searchiaigd heterogeneous information integration.
These problems will be tackled by the modern tetdgywknown as Semantic Web Technology.
The efficient management and presentation of datzalled knowledge representation, which

will work as the building block for the semantichvend semantic web applications.

Knowledge representation is the main issue withrezurweb which can be resolved by the
concept of ontology in semantic web. Ontology isemmon set of terms that are used to
describe and represent knowledge in an organizegdwlgch is now days Ad-hoc in nature. The
second issue for knowledge representation is teigednteroperability between current web and
semantic web while switching from current web tmaatic web. Most of data over current web
are present in Relational database so there istoesohvert it into RDF (Resource Description
Framework) form, recommended by W3C for the semanigb development and knowledge

representation.

The main objective of this thesis is to proposeathmdology for the knowledge representation
in the semantic web that resolve the problem ofwkedge representation in semantic web.
Author present a well articulated generic ontolalgsign process for representing knowledge
with Ontology that will overcome the previous owntgy design approach where ontology design
is Ad-hoc in nature. RDB2RDF Converter will convegtational database into RDF form which

will be used as a base for any semantic web apigica
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CHAPTER |

INTRODUCTION

1.1 INTRODUCTION

Knowledge representation is the key element foistiezess of semantic web. In the current web
the enormous increase of data has made it diffimultind, access, present and maintain the
information required by a wide variety of usersislfacing new problems such as information
overload, inefficient keyword searching and hetermpus information integration. These
problems will be tackled by the modern technologpwn as Semantic Web Technology [1].
The basic building technologies for knowledge reprgation are RDF, language recommended
by W3C for semantic web and ontology design for particud@main. Tim Berners-Lee,
Director of the World Wide Web Consortium, refertedthe future of the current WWW as the
“semantic welb- an extended web of machine-readable informagind automated services that
extend far beyond current capabilities [2]. To esgnt knowledge in semantic web an
appropriate knowledge representation scheme fordamyain is important to represent data in
effectively way.

Current web are build over data while semantic wielbuild over knowledge. There is
considerable difference between knowledge and ddtare are many theories are given to
differentiate it. According to Russell Ackoff, astgms theorist and professor of organizational

change, data and knowledge can be defined as:

1. Data: data is raw. It simply exists and has no signifa= beyond its existence. It can
exist in any form, usable or not. It does not haneaning of itself. In computer parlance,
a spreadsheet generally starts out by holding data.

2. Knowledge: knowledge is the appropriate collection of infotima, such that its intent is
to be useful. Knowledge is a deterministic procdssbuild knowledge requires a true

cognitive and analytical ability which can be uskd understanding. In computer

.........................................................................................................................................................
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parlance, most of the applications we use (modg8imgulation, etc.) exercise some type

of stored knowledge

Knowledge and data exist at different level of eotness and understanding level. The data are
row in nature having null value of correctness amdierstanding, while knowledge can be

presented by different value of correctness aneistanding as presented in figure 1.1.

connectedness
knowledge
understanding

pattems

inforrnation

understanding
relations
data B uniderstanding

Figure 1.1 Knowledge and data

How to represent knowledge is the main issue witttent web which can be resolved by the
concept of ontology and machine understandable ukge such as RDF. Knowledge
representation is most fundamentally, a substitutéhe thing itself, used to enable an entity to
determine consequences by thinking rather tham@air it is a medium of human expression,
i.e., a language in which we say things about tbddvHow to represent knowledge is the main
guestion among the researcher. There is not anly deéhed mechanism for the knowledge

representation, people used to do it in ad-hoc ®rann

The knowledge representation play vital role in aetit web it is basically used for the
representation of knowledge in machine understdadédymat which can be used for the
semantic web applications such as semantic welalpdesign, semantic search engine, e-

commerce and representation of data in Mobile @aviic efficient way.

.........................................................................................................................................................
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Knowledge representation is the building block tbe Artificial Applications based on the
machine learning and semantic web. To represenvlegige in semantic web an appropriate
knowledge representation scheme for any domaimpitant to represent data in effectively
way. How to represent knowledge is the main issiilke gurrent web which can be resolved by
the concept of ontology and RDF in semantic wels Knowledge will be used for different
semantic web applications because of better repi@sen, organization and extraction of

knowledge from different domain.

1.2 MOTIVATION

Knowledge representation and Semantic web are rewept to web; there is not any well
defined methodology available for the knowledgerespntation [3]. Current web is facing many
problems such as information overload, knowledgprasentation, population, inefficient
searching and organization while maintaining anqutegenting data over web.
In the current web there are many domains whetre aat present over different domain creating
redundancy still unable to provide the desired Itedue to lack of an efficient knowledge
representation technique. Tourism is one of suchailo where data are spread over hundreds of
domain but unable to provide the exact result twis regarding any domain [4].
To explore these problems of current web we comesacsolution to present Methodology for
the efficient knowledge representation in semawb. In this thesis we are going to present
methodology for knowledge representation with amggl and RDF (Resource Description
Framework) with well articulated steps for the dogry design [5] and a conceptual tool for the
Relational database to RDF conversion of datariomitedge representation in semantic web.
The main issues for the semantic web are:

» A well defined Ontology design approach.

» Semantic representation of relational data, whsamain data source in current web.

Hence we took these challenges and presentinglastiellated ontology design process for
ontology design for any domain and also presertch that will convert the relational data
present over different data source into RDF, adagg recommended by W3C(World Wide

Web consortium) for the semantic web development.

.........................................................................................................................................................
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1.3 RELATED WORK

A lot of work is being done in the field of ontoMpgRDF, semantic web and knowledge
representation. A number of approaches are beiagepted; we come across some of such
papers. One of such ontology design approach isepted by Xu Binfeng [6], for medical
domain by construction of ontology for medical damahich is basically ad-hoc in nature and

cover only tourism domain ontology designs approach

Earlier approaches for ontology design and semaveic are Ad-hoc in nature and letter some
ontology design methods are proposed. To meet liabeage of current web many semantic

web design methods are proposed which is baseldeo@ritology for a particular domain [7].

Recent approaches are based on methodologies fiolinguOntologies and semantic web.
Mariano Fernandez Lopez, Asuncion Gomez-PerezJaad Pazos Sierra [8] propose one of the
ontology creation methodologies which are usedHerontology creation which is more diverse
towards conceptualization. However, acquiring kremigle and review for the consistency is not
mentioned which play a great role for efficient@aogy design. This Methontology framework
includes the identification of the ontology devetmmt process, a life cycle based on evolving
prototypes and the methodology itself, which spesithe steps for performing each activity, the
techniques used, the products to be output, andihewntologies are to be evaluated. The main
steps for the ontology design are knowledge adiuisi evaluation, documentation,

configuration management and integration.

Very recently approach for the ontology designrigopsed by U.jan, magda, pavel, tereza which
is iterative approach for ontology design [9]. Tapproach is basically based on the definition of

the purpose, class and review of the design at glaabe.

RDF play the role of knowledge representation saseHTML in current web. It is new
language to web technology to present knowledgemantic web. There is not too much work
done in this field. How to represent and role of RIB presented by Wajee Teswanich and
Suphamit Chittayasothorn [10]. They present thehrigpe of Transformation from RDF

Documents to Relational Databases.

.........................................................................................................................................................
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1.4 PROPOSED WORK

This research work was basically done to help #mantic web and semantic web applications
such as semantic web portals, search engine andevigiplications for the better representation
and management of data. The current websites gseseear the internet regarding Tourism did
not full fill the need of each user in efficient ywaSo to present data in better way we have
designed ontology for the tourism domain for thgaBian, one of the states of India famous for
its various attractions to tourists. We have desiga generic approach for the ontology design
process which can be used for any domain. AnotBpeda for the semantic web is data
presentation in RDF format to present data in nrechinderstandable format so we present the
RDB2RDF converter that will present data in RDFnfoand facilitate the researchers for the
better knowledge representation. To present athisf knowledge representation technique in

better way we choose following topic of researattifiesis work.

“Methodology: Knowledge representation in semantiaveb”

1.5 PROPOSED SYSTEM

To present an efficient knowledge management syftersemantic web as discussed in section
1.2, we present the Methodology for the knowledg@easentation for semantic web. To present
a methodology for the knowledge representation @mamntic web we cover the two main
techniques for the knowledge representation:

» Ontology for specific domain

» Data representation in RDF Format
To resolve these two challenges for the semantic we present an ontology design process
which is generic and applicable to all domains. REE¥B2RDF converter tool has been designed
to present data in RDF Format which is machine tstdedable for the development of semantic

web applications.

.........................................................................................................................................................
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1.6 ORGANIZATION OF WORK
The remainder of thesis is organized as follows.

In Section 2we need to have an overview of the knowledge, kedge representation and its
role in semantic web and Artificial Applicationsh@n we give the basic idea about the current
web and semantic web and its building blocks siecKr@owledge, ontology and OWL and its

role in the knowledge.

Section 3deals with ontology and ontology design approachgsesents the generic ontology
design process for any domain and presents theusmsteps of ontology design for semantic

web.

Section 4 covers the tourism domain on web and presentslagytadesign for the tourism
domain for Rajasthan state and also presents thgesand uses of designed ontology for the

tourism domain.

Section 4covers the basic idea about RDF and its rolenmasgic web. It also covers the
problems with the knowledge representation in seéimareb and provide a solution in the form
of RDB2RDF (Relational Database to RDF) convertet iés various aspects for the knowledge

representation.

Section 5covers the Implementation detail of Ontology desigth protégé and RDB2RDF
Converter showing the block diagram and differéasses which we have implemented with
JAVA and JENA API.

Section 6covers the implementation detail for the ontolaggd RDB2RDF Converter. It also

presents snapshots of implementation and finalgudises the result of work.

Section 7 describes the papers which have been acceptedteénnational Conference on
Enterprise Information Systems and Web Technolo@SWT-08), USA. It also gives details

of Paper communicated to International Journal.

Section 8covers the conclusion and future work relatedhéodriginal work done by us.

.........................................................................................................................................................
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Section 9finally culminate thesis showing different refecen including research papers, web

sites and books that we had gone through duringnojgct.
Appendix A Covers the introduction to protégé, Tool usedimology design.

Appendix B covers the Introduction to Jena API, used for RRBE Converter.

.........................................................................................................................................................
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CHAPTER I

KNOWLEDGE REPRESENTATION WITH ONTOLOGY

2.1KNOWLEDGE REPRESENTATION

Knowledge representation term used for how to degammanipulate and reuse the data in
efficient and meaningful way for different applicats. The semantic web is an extension of
current web where the huge information is givenal-defined meaning and structure using
ontology and knowledge representation system. Thewkedge representation [11] is the key
element for the development of the semantic webCVWdgfine a language RDF (Resource
Description Framework) for the semantic web develept and knowledge representation in
machine understandable format to assist semanbcapplications. In semantic web the domain

specific knowledge is represented in organized wsyg ontology.

The proper knowledge representation is one of thim goals of the semantic web which can be
achieved by ontology for the various domains. Qogglis a common set of terms that are used
to describe and represent knowledge in an orgamzsd Ontology can be designed by various
steps such as expert analysis, tool and languadgelogy design, validation and maintenance
and expert review for further enhancements. Infdhgoing domains, the design of ontology has
been done is an Ad-hoc way, There are many probkumisig the ontology design process
between concepts and becomes real for particulaadoafter resolving many bottlenecks for
ontology design. There is no well defined methodgland tool support for ontology design
process involving construction and maintenance.allsdomain expert are consulted to explain
the meaning of domain specific concepts and thewigus experience by designers are used for
creation of such ontology. But for efficient ontglodesign a methodology described well
articulated steps is essential for transformingenirweb data to semantic web. There is need to
build a knowledge base using ontology. Ontologg lsranch of philosophy concerned with the
study of what exists. In recent years, semantic teb enrich itself with the help of ontology
design in different domains like medial, tourisns.ehere are many knowledge representation

system was developed using ontology for semantle dexelopment. Protégé_3.3.1 of Stanford

.........................................................................................................................................................
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is a tool that is used for construction and maiatexe for designing ontology for different

domains.

The second issue for switching from current welseémantic web is to provide techniques for
interoperability between current web and semanéb.WVhile most of data over current web are
present in Relational database so there is needrweert it into RDF form, recommended by
W3C for the semantic web development and knowleggeesentation. Relational database to
RDF (RDB2RDF) converter will act as a bridge betwemirrent web and semantic web
knowledge representation. Author presents the ndefbgy for ontology design and techniques
for converting for Relational database to RDF caosia®. A prototyping tool has been designed
and applied to tourism department. This RDB2RDF veoter provide coupling between the

current web and semantic web data representation.

These are the two knowledge representation teceniduch will be used for the representation
of knowledge in semantic web and various semangis applications. Knowledge representation
is the meaningful presentation of knowledge aftenes modification in raw data so that it will be

machine understandable for various artificial iilgehce applications.

2.2 ONTOLOGY AND KNOWLEDGE REPRESENTATION

In semantic web the domain specific knowledge [Bagented in organized way using ontology

and this representation is called knowledge reptasen in semantic web.
Ontology Concept:

Ontology plays the central role in knowledge mamnagyat. Developing ontology is to defining a

set of data and their structure at the same timerogg the all aspect for a particular domain.
Problem-solving methods, domain-independent appics, and software agents use Ontologies
as knowledge bases to build the intelligence systerthe design and development of a system

built from Ontologies as data.

.........................................................................................................................................................
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Ontology Structure

In the design of ontology the Basic elements amss;Irelationship, constraints, slots, forms and
instances which will define ontology for a doma@ntology is defined as one independent,
collective representation of all standardized cptedor vocabulary not for simple words, but

we are referring to collection of vocabulary, whitave relationships and meanings. Ontology
expressions are based not only on the logical ioastbetween term definitions and other
meanings but also on the bottom-out structure wlhieeeinterpretation starts from primitive

terms. The basic ontology structure for knowledg@esentation [9] is shown below with class

or concept, relationship, constraints, forms arstiainces.

The building blocks of ontology design include:

1. Class or conceptdor a domain such as location, city, travel, deston etc.

2. Relationshipsare the properties between two classes suchaas ‘is

3. Forms are framework that is used to set the layoutHerihstances in ontology.
4. Constraints are conditions that must be satisfied during thegte

5. Instanceis values for particular categories in ontology.

The general ontology structure is as shown in &gud

lass 0
Eelationshin ¥
Constraints O

L
Forms L)
G
Instatices ¥
1

Fig. 2.1 Ontology structure

.........................................................................................................................................................
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Using these attribute we have designed the ontdimgiourism domain that can be used for the
searching purpose and work as knowledge base foarg& web. It includes a collection of

domain-specific concepts, and is a system desoniptihich includes class-subclass taxonomy,
slots, forms, instances, relationships, constrant$ performing query in knowledge base. The

ontology design process is evolutionary in nature.

2.30NTOLOGY IN SEMANTIC WEB

According to Tim Berners-Lee, Director of the WokMide Web Consortium (W3C), refer the
future of the current web. Basic idea behind thex&dic Web is to create well-defined ontology
in order to provide new capabilities for more efifee discovery, automation, integration, and

reuse when compared with traditional web technalogy

Ontology is a data model that represents a seton€ept within a domain and relationship
between those concepts. It is used to reason #hewibjects within that domain. Ontologies are
used in artificial intelligence, semantic web, dmdmedical informatics as a form of knowledge
representation about the world or some part oflZ].[ The current Web is based on HTML,
which specifies how to layout a web page for humeuers. HTML as such cannot be exploited
by information retrieval techniques to improve fdesuwhich has thus to rely on the words that
form the content of the page; hence it is restli¢tekeywords. In the Semantic Web, pages not
only store content as a set of unrelated words do@ment, but also code their meaning and
structure. The Semantic Web promises to make welbenb machine understandable, means
allowing agents and applications to access a yaokheterogeneous resources, processing and

integrating the content, and producing added valiput for users.

The success of semantic web is based on the ogtdiEgign if ontology is poorly designed then
objective of semantic web can’t be achieved. Onplis a description of concepts in a domain
of classes or sometimes called concepts, propestieach concept describing various features
and attributes of the concept. Classes are thesfotmost ontology. Classes describe concepts
in the domain. A class can have subclasses thegsept concepts that are more specific than the

super class. Slottescribe properties of classes and instances.

.........................................................................................................................................................
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The concept of ontology in tourism area also playeat role to provide exact and sharp search
for the domain so that we can get better way tockeand manage data over internet than the

current methods used to manage data on www.

2.4 SEMANTIC WEB AND CURRENT WEB
2.4.1 Semantic web

The Semantic Web is a mesh of information linkedrupuch a way as to be easily process able
by machines, on a global scale. You can think abibeing an efficient way of representing data
on the World Wide Web, or as a globally linked @aise. The Semantic Web was thought up by
Tim Berners-Lee, inventor of the WWW, URIs, HTTRdaHTML. There is a dedicated team of
people at the World Wide Web consortium workingingorove, extend and standardize the
system, and many languages, publications, tools smdn have already been developed.
However, Semantic Web technologies are still vencimin their infancies, and although the

future of the project in general appears to behbrig

The problem with the majority of data on the Weattis in this form at the moment is that it is
difficult to use on a large scale, because thermiglobal system for publishing data in such a

way as it can be easily processed by anyone [13].

For example, just think of information about anyn&aary about which don’t know too much
you know that it is bird sanctuary in Rajasthagdti search it on current web there are lot false
hit links and required information is not availabWhile in semantic web each data have some
URI, property and value which will be defined bytalavill provide domain specific search so
that you can easily find the required information thaversing the hierarchy of data during
search. The Semantic Web is generally built onaggg which use URIs to represent data,
usually in triples based structures [14]: i.e. mdnples of URI data that can be held in
databases, or interchanged on the World Wide Welg wsset of particular syntaxes developed

especially for the task. These syntaxes are caedource Description Framework" syntaxes.

.........................................................................................................................................................
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2.4.2 Semantic web and current web

Semantic web have many advantages and disadvassag@mpared to the current web because

it is new to the industry and there are lot of wtwle done, while current web is on its top span

where it get all assistantship from the industrg aesearchers for the development of the web.

But semantic web is the new concept to overcomepitfalls in current syntactic web and

provide a web that will be better and efficientJ[15he main factor on which we can compare

the current web and present the advantages of sienaaab are-

1.

...........

Data organization:
Data in semantic web are arranged in hierarchyoafan while in current web data are

unorganized and connected through the hypermediakst

Task allocation
In the current web computers do the presentatiasyfeand people do the linking and
interpreting (hard) task Why not get computersdantbre of the hard work? That is the

main advantage of semantic web.

Searching methodology
The current web uses word matching based searetiig semantic web is based on

knowledge based search.

Data presentation
Current web uses the HTML and many other technidogsresent data where data is
spread freely over the internet while RDF provi@adthat will have some meaning or

relation with each other.

Current position

Semantic web is totally new concept and it gets ynsupport and obstacles for the
development. It needs too much investment andflasearch to replace the current web.
At current scenario there is not too much Ontolegand semantic search engine

developed that can present the concept of onta@ogysemantic web.

..............................................................................................................................................
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2.4.3 Semantic web architecture
The semantic Web architecture is composed of asefistandards. This architecture is
often represented using a diagram first proposetitoyBerners-Lee to present the basic

component of semantic web [16] as shown in belguré 2.2

7 Proof | O |
b Logic 5 E
' |5 Ontology vocabulary E%

@ v @

Figure 2.2 Semantic web Architecture

The main components of semantic web are:

* URI

Uniform resource identifier is used to identify thbstract or physical resource with a
unigue name.

« XML

XML is the Extensible Markup Languagét used to define other languages. XML is a
markup language that specifies neither the tag@ethe grammar for that language. The
tag setfor a markup language defines the markup tagshéia¢ meaning to a language

parser.

e RDF
RDF is the standard defined to present the dafaeisemantic web

* Ontology vocabulary

.........................................................................................................................................................
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Ontology vocabulary present the representation DF knowledge for any particular

domain same as we have used here tourism domaithdorepresentation of tourism

domain knowledge. The ontology vocabulary preskatdoncept of ontology used for
semantic web as a base for knowledge representation

» Logic and proof

This layer present the query language used to adtes RDF data and ontology for
search and other application purpose. There areesoinquery languages such as
SPARQL and SRQL that will be used to perform tharsle. We can put our logic in

query facility provided by protégé which is thergtard tool for development of any
Ontology.

* Trust

This layer present the concept that how we canigeothe security, interface and other

web related properties for better semantic seangine design.

2.5 SEMANTIC WEB BUILDING BLOCK

The main building block and technologies which ptantral role for the design of semantic web

with ontology are following

OWL (Ontology web Language)
OWL has three different sublanguages based oretherement and complexity of design we
will use one of these language [17]. Each sublaggalfils different requirements:

a. OWL Lite.

b. OWL DL.

c. OWL Full.

Complexity —-

Figure 2.3 OWL complexity

.........................................................................................................................................................
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RDF (Resource Descriptive Framework)

The Resource Descriptive Framework (RDF) is a laggudesigned to support the Semantic
Web, in much the same way that HTML is the languthge helped initiate the original Web.
RDF is a framework for supporting resource desicniptfor the web. RDF provides common
structures that can be used for interoperable XMta egtxchange. The main difference between
the exiting web and the newer, smarter Web isridiaer than a large amount of disorganization

of data into knowledge statements — assertionstabeaurces accessible on the web.

RDF Concept and Abstract Syntax defines an abstgetix on which RDF is based, and which
servers to link its concrete syntax to its formamantics. It also includes discussion of design
goals, key concepts, Data typing, character nomatdin and handling of URI references .RDF
has an abstract syntax that reflects a simple gbaglkd data model, and formal semantics with a
rigorously defined notion of entailment providingoasis for well founded deductions of RDF
data.

XML

Extensible Markup Language (XML) is a subset of SGf{the Standard Generalized Markup
Language), i.e. it is totally compatible with SGMRut it is simple and flexible. It's original aim
to tackle the problems of large-scale electroniclishing. However, it is also very important in
data exchange on the Web. Despite its name, XMioisa markup language but a set of rules to
build markup languages.

Markup language

Markup is information added to a document that enba its meaning in certain ways, in that it
identifies the parts and how they relate to eablerot- Erik T. Ray, Markup language is kind of
mechanism organizing the document with a set ofbe}sy e.g. this article is labeled with

different fonts for headings. Markup use similartioels to achieve its aims. Markup is
important to implement machine-readable documéantesa program need to treat different part

of a document individually.

.........................................................................................................................................................
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Namespaces

We can expand our vocabulary by namespaces whécgraups of element and attribute names.
Suppose, if you want to include a symbol encodednother markup language in an XML
document, you can declare the namespace that thigosyelongs to. In addition, we can avoid
the situation that two XML objects in different naspaces with the same name have different
meaning by the feature of namespaces. The soligidm assign a prefix that indicates which

namespace each element or attribute comes from.
The syntax is shown belows-prefix: local-name
Protégé

Protégé is the latest tool in an established lih¢ools developed at Stanford University for
knowledge acquisition [18]. Protégé has thousarfdasers all over the world who use the
system for projects ranging from modeling cancetguool guidelines to modeling nuclear-

power stations. Protége is freely available for dimad under the Mozilla open-source license.

One of the major advantages of the Protégé archreeds that the system is constructed in an
open, modular fashion. Its component-based ardhreenables system builders to add new
functionality by creating appropriate plug-in. ThHerotégé Plug-in Library 3 contains

contributions from developers all over the world.

.........................................................................................................................................................
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2.6 KNOWLEDGE REPRESENTATION TECHNIQUE

Knowledge representation is a field which is cutlseseems to have the reputation of being
initially interesting, but still it needs a lot césearch work to be done. Knowledge representation

is basically technique to provide means to the sgimaveb.
Basic knowledge representation technique for theas¢ic web is:
* Ontology design
* RDF knowledge base by RDB2RDF Converter

Ontology is the base of semantic web as shownguardi 2.2. Ontology defines a common
vocabulary for researchers who need to represeaatidaneaningful way. It includes machine-
interpretable definitions of basic concepts indlbenain and relations among them. Ontology is a
common set of terms that are used to describe gmésent knowledge in an organized way to

overcome the problems with current data representaver web and various applications.

RDF converter will be used at base so that we cakena bridge between the semantic web and
current web. Ontology create knowledgebase for demain, perform edition in the ontology
while RDF converter provide help for data convensso that more and more syntactic websites

becomes semantic.

.........................................................................................................................................................
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CHAPTER 1ll

METHODOLOGY: ONTOLOGY DESIGN

3.1 ONTOLOGY DESIGN APPROACHES:

Ontology and knowledge management have generatesidesable interest because they reduce
development time and the resources that projequsinree Ontologies are used to resolve these
obstacles. Initially ontology design process arehidd in nature and letter some ontology design
methods are proposed. To meet the challenge ofdibgil Ontologies, we've developed

Methontology and a well articulated design techagju

Earlier ontology design approaches are adhoc iureatatter few domain-independent
methodologies for building Ontologies have beeroregal. Mariano Fernandez Lopez, Asuncion
Gomez-Perez, and Juan Pazos Sierra propose oie antology creation methodologies [1]
which are used for the ontology creation which isrendiverse towards conceptualization.
However, acquiring knowledge and review for thesistency is not mentioned which play a
great role for efficient ontology design. This Metttology framework includes the identification
of the ontology development process, a life cyclsda on evolving prototypes and the
methodology itself, which specifies the steps ferfgrming each activity, the techniques used,
the products to be output, and how the Ontologrest@ be evaluated. The main steps for the
ontology design are knowledge acquisition, evatugti documentation, configuration
management and integration. This approach did oosider the role of domain expert, design
structure, languages and maintenance which is btteeamportant part of any ontology design

process.

Recently ontology development approaches are mooeogd toward conceptualization one of
such ontology design approach is proposed by Unaagda, pavel, tereza which is iterative
approach for ontology design. This approach isdadlgi based on the definition of the purpose,
class and review of the design at each phase ahdadiconsider the expert or domain analysis

for the design process.

.........................................................................................................................................................

Submitted by: Kartar jakartar.dce@gmail.com Project Guide: Dr. Daya Guptigupta@dce.ac.jiDCE Delhi
Page No: 19




These ontology design approaches didn’t considerrdhe of Domain Expert which play the
central role for the ontology design for any domam we present an approach with expert
analysis and review for the domain and presentrtehodology for the ontology design which
is generic for different domains and also presenaproach for the semantic web based on the

ontology and considering current web and its data base for the semantic web development.
3.2 METHODOLOGY: ONTOLOGY DESIGN PROCESS

There is no one “correct” way or methodology foveleping Ontologies Till now. Here we
discuss general issues to consider and offer ossilgje process for developing ontology. To
present any approach for ontology design processetiis need of deep understanding of
ontology process and various issues related toamgyalesign process. We have made a study
and design of ontology for different domain to tfe¢ idea about actual things that play role in
the ontology design. After the study and desigardblogy for various domains such as:

1. Medical ontology design and study

2. Pizza delivery ontology

3. Computer Hardware ontology

4. Panchayati-raj Ontology
With the study and design of these various onte®give acquired facts and we concede an
approach for ontology design which is generic aredl articulated. We describe an iterative
approach to ontology development: we start wittoagh first pass at the ontology. We then
revise and refine the evolving ontology and filltire details. There are some rules that can help
while making design decisions design process:

a. There is no one correct way to model a domain whiéee are always viable alternatives.

The best solution always depends on the application
b. Ontology development is necessarily an iteratieeess.
c. Concepts in the ontology should be close to objgdtgsical or logical) and relationships
in your domain of interest.
d. We also need to remember that ontology is a motlekality of the world and the

concepts in the ontology must reflect this reality.

.........................................................................................................................................................
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e.

After we define an initial version of the ontologye can evaluate and debug it by using
it in applications or problem-solving methods ordigcussing it with experts in the field,
or both.

We start the development of ontology by definirsgdbmain and scope. This can be decided

using several basic questions:

a.
b.
C.
d.

What is the domain that the ontology will cover?
For what we are going to use the ontology?
For what types of questions the information ina@hélogy should provide answers?

Who will use and maintain the ontology?

The answers to these questions may change duengntiology-design process, but at any given

time they help limit the scope of the model.

There are several possible approaches in develapatess hierarchy in ontology to define any

real life group of entity suing class. Classes waltrespond to objects, or types of objects, in the

domain. In the tourism, there are around 70 classespresent the concept such as destination,

lakes, fort, museum, city etc

There are mainly three approaches to define classes

a. A top-down development process

..........

This approach starts with the definition of the bngmneral concepts in the domain and
subsequent specialization of the concepts. Hereaabglass plays a role in the design
process for the domain. Abstract class are her fasereating the subclass only, it is
not used for defining the subclasses. The top-dapproach is based on the hierarchical
design of the process. For example, we can sténtameating classes for the general
concepts of destination. Then we specialize th&rdgmn class by creating some of its
subclasses: fort, pilgrimages, nature etc.

A bottom-up development process

This approach starts with the definition of the tgyzecific concepts in the domain and
subsequent generalization of the concepts statitstia@ definition of the most generic
classes, the root of the hierarchy, with subseqgeniping of these classes into more

general concepts.

...............................................................................................................................................
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c. A combination development process
This approach starts with the definition of the iogportant class whether it is on top or
bottom of hierarchy for the design. Classes arddimg around any concept for the
design process. It defines a combination of thedompn and bottom-up approaches: We
define the more salient concepts first and thergeloeralization and specialization on
them appropriately.

During the design process the selection of classildhhave following characteristics for better
ontology design.

a. Class name should be generic, means it is capahlieptesent the concept behind the
class.

b. The class hierarchy should be optimal means theweld not be too much class at the
same level as well as the depth of specializatimulsl be normal up to some depth based
on the application domain.

c. Classes should be arranged in such as way that thiérbe minimum redundancy in
knowledgebase.

d. The instance or value in the class diagram shoelgriesent at the leaf node for better

search and constraints definition.

3.3 ONTOLOGY DESIGN PROCESS

Ontology design is Ad-hoc in nature now days. Theme many problems during the ontology

design process between concepts and becomes rgadrtccular domain after resolving many

bottlenecks for ontology design. For ontology degpgocess there is no such protocol that tells
how to construct ontology for any domain. we présenontology design process from our past
ontology design approach for various domain suchmaslical, computer hardware, pizza

delivery, Panchayati-raj and tourism ontology. Tesidn ontology for a specific domain there

are some necessary steps involved for the effictariblogy design process. For efficient

ontology design author proposed a general ontolbgsign process involving steps for the

ontology design. These ontology design steps peoaideneric approach for the ontology design
and present a better way to design an efficierdlogy for any domain. The process of ontology

construction can be divided into several stepsaws in figure 3.1

.........................................................................................................................................................
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Fig 3.1 Ontology design process
1. Expert Analysis

For analysis we need an expert of the particulanalo having the knowledge about the
knowledge representation for that domain. Firsp ste ontology design process is domain
analysis where scope and knowledge source for dngach is analyzed by the domain expert
such as for medical it may be any doctor or mediepiesentative who has wide knowledge of
medical domain and for tourism domain we have ueadst agent from Rajasthan to analysis
the scope and knowledge source for the tourism donide expert analysis will help the

designer to concede the concept and relationsHipeles these concepts in better way. The

expert will cover the following main issues regagiontology:
a. Ontology Scope

One of the main goals of analysis process is tcudsthe scope of ontology such as what are
its application and advantages with respect toeatirknowledge representation scheme.
During the analysis and discussion of scope forat®logy design the main concern is on
the domain that how is will work for particular dam based on the expert analysis. Here we

will consider the basic questions regarding the @osisuch as

a. What are its applications and who are users.

.........................................................................................................................................................

Submitted by: Kartar jakartar.dce@gmail.com Project Guide: Dr. Daya Guptigupta@dce.ac.jiDCE Delhi
Page No: 23




b. How it help users such as tourist.

c. What are general questions from a tourist?

d. What is better way to resolve tourists query.

e. How much time and cost it will take for the knowdedacquisition.

These are some of the general query for the ongalegign process and how to overcome it

is one of the main challenges.
b. Knowledge Source

In addition to scope, it is important to determihe sources of knowledge base whether it is
from current web or start from scrap. The main kigolge source for building ontology is
the related data over internet or concern depattriiéwe other sources of knowledge include
the user, designer, expert, other ontologies oniteslogies and most importantly, experts'
knowledge. Knowledge source is the most importanbhtology design process because the
knowledge base of ontology is derived from knowkedsase. It will present the whole
analysis and representation of the data source gatidering of this information in an

appropriate way so that another user will get ben&bm it.
2. Tool and Languages

Second step in ontology design process is to destdeh tool and language will be used for
ontology design. The ontology development tool ased for easily and efficient design of

ontology. There are many ontology development tamdsavailable such as

Protégeé from Stanford.

SWOOP from W3C now days developed by Google.

Gene ontology tool by Gene Ontology Consortium

XML Ontology editor by EXL.com

.........................................................................................................................................................
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These are some of the ontology development todladla for the ontology design process
after the study of various advantages and disadgastwe prefer to use Protégé because of

some of advantages over other tools such as
» Better ontology representation
* Freely available to uses
* Less memory space for the ontology design
» Continuous development and updating in the tool

These characteristics made protégé as a bettececlimi us and we have used it for the

ontology design process.

To support these tools we have ontology languagehnk OWL (Ontology web language).
The most recent development in standard ontologguages are OWL from the W3C. Like
Protégé, OWL makes it possible to describe condeptst also provides new facilities. It
has a richer set of operators - e.g. and, or aggtiom. It is based on a different logical
model which makes it possible for concepts to bindd as well as described. Complex

concepts can therefore be built up in definitionsaf simpler concepts.

The Web Ontology Language(OWL) is a family of knowledge representation languages
for authoring ontologies, and is endorsed by theldvdvide Web Consortium. This family
of languages is based on two (largely, but notrelyticompatible) semantics: OWL DL and
OWL Lite semantics are based on Description Lo§lcghich have attractive and well-
understood computational properties, while OWL Fagks a novel semantic model intended
to provide compatibility with RDF Schema. OWL omtgies are most commonly serialized
using RDF/XML syntax

The W3C-endorsed OWL specification includes theinikedn of three variants of OWL,
with different levels of expressiveness.

OWL Lite was originally intended to support those usermarily needing a classification
hierarchy and simple constraints. For example, evhiilsupports cardinality constraints, it
only permits cardinality values of O or 1. It wagpled that it would be simpler to provide

tool support for OWL Lite than its more expressie&tives, allowing quick migration path
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for systems utilizing thesauri and other taxonomiks practice, however, most of the
expressiveness constraints placed on OWL Lite amaanlitle more than syntactic
inconveniences: most of the constructs availabl©WL DL can be built using complex
combinations of OWL Lite features. Development &VD Lite tools has thus proven almost
as difficult as development of tools for OWL DL,ca®W.L Lite is not widely used.

OWL DL was designed to provide the maximum expressivepessible while retaining
computational completeness (all conclusions areagieed to be computed), decidability
(all computations will finish in finite time), anthe availability of practical reasoning
algorithms. OWL DL includes all OWL language counsts, but they can be used only under
certain restrictions (for example, number reswicséi may not be placed upon properties
which are declared to be transitive). OWL DL isrsmed due to its correspondence with
description logic, a field of research that hasd&td the logics that form the formal
foundation of OWL.

OWL Full is based on a different semantics from OWL Lit€OL DL, and was designed
to preserve some compatibility with RDF Schema. é&s@ample, in OWL Full a class can be
treated simultaneously as a collection of individwand as an individual in its own right; this
is not permitted in OWL DL. OWL Full allows an ohdgy to augment the meaning of the
pre-defined (RDF or OWL) vocabulary. It is unlikellyat any reasoning software will be
able to support complete reasoning for OWL Full.

So to design ontology in better way we have uS¥dL DL for tourism ontology with the

help of protégé.

3. Ontology Creation

Ontology design covers the design of frameworkdotology by user, expert and designer to

represent knowledge in efficient way. The main éssuontology design involves:
a. Design aframework

First we design a framework that will be used téirgethe class, subclass and relations
between them. For higher-level ontology, then dee has to use concepts that are more
abstract. Many higher-level classes would haveeaily abstract, thus containing no

individuals. These classes would create a frameWarither, more specific classes to fit

.........................................................................................................................................................
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in. the constructed framework should cover theaslbects of a domain to construct
ontology. Framework designed for ontology work asase during the design of
ontology. It will provide the basic outlays of tkrowledge representation with ontology
defining the class and subclass to understand yhtera in better way and present
knowledge with efficient way. For the tourism domave will define first the abstract

class and then further explore it based on the doaralysis for any domain.
b. Knowledge representation

After the framework design the next step is to @spnt knowledge using the framework
defined by expert and knowledge source. Using sappeopriate tool and language we
represent the knowledge using ontology that is lshde reusable, expandable and

evolvable in nature.
4. Validation and maintenance

After the ontology design we have to perform vdlima check for the ontology to check the
guality and knowledge representation efficiencyh& ontology. If there is constraints violation
during the design then we will remove it using dasphase. The main things which will

consider during the validations are:

* Quality of designed ontology, whether it full fihe goal of ontology design with respect

to the previous knowledge representation technaukegoal of ontology design

» Constraints violation, the designed ontology showutd violate any constraints in the

ontology design such as you can not put any characthe date instance.

» Knowledge representation efficiency, consider thatv efficient is the knowledge

representation using the ontology and how muchliifwifill the goals of the ontology.

The next step is the maintenance of the ontologtherweb. It will consider the changes which
we needed after the implementation such as theneed of change in knowledge or there is
change in the instance then it will provide theassary changes in the system without affecting
the rest of the system. Maintenance of the syssetimei main part that decides how successful the

designed ontology is for the long term regardirggchanges in the system.
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5. Expert Review

Expert review is used in ontology design to overedire shortcomings in ontology design and
perform the necessary changes in design phase.xpertefor particular domain can easily
examine the ontology in better way and changesesigd by expert will be performed. The
expert review made ontology process evolutionarynature during the design process of

ontology. The main things that will be considerediig the expert review are:

* How close is system to goal of design?

Is there any need of changes?

How better is it with respect to current system?

What changes are needed?

These are some of the question which will helpetkygert to make changes based on the review
of the system.

3.4USES OF ONTOLOGY

The semantic web model presents the uses of tliboggtand what is its role in the current web.
One of the uses of ontology based knowledge reptatsen is for the various Al Applications.
Author presents a conceptual semantic web modelsti@avs how to present the knowledge in
semantic web. The composite structural model tegrethe knowledge in semantic web is as
shown in figure 4.1. This model presents the rél&mmwledge in various applications such as

search, web portal and mobile data representations.

Here we present the knowledge representation tgobsi with ontology and RDF for any
domain we also need to present the current rekdtidata into knowledge base which will be
done with RDB2RDF Converter so that all data aesent in RDF/XML. The fig. 4.1 present a
model for knowledge representation in semantic veselol applications related to it. The
knowledge is basically present in RDF/XML form whiis machine understandable format so it
is used in areas such as searching, intelligenbrnmdtion integration and knowledge
representation in semantic web. Ontology was ueedefine the elements characterizing the
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knowledge elements necessary for tourism or anyaitonSemantic web application is build

over the ontology and RDF as a base for any semametd application.

specific Domain Eelational Data
Ontology design EDBZEDF
Converter
Enowledge
Eepresentation
Logic

semantic web
Lpplications

Fig. 3.2 Semantic web model

Semantic web model present the uses of knowledgarious domain and areas according to the
need of researchers such as semantic web portalseach, mobile data representation. So
knowledge representation need more work to be dotiee area so that we can uses the benefit
of knowledge in place of data. Ontology providesoenmon vocabulary for researchers who

need to share information in the domain. Some e$ wé ontology are:

a. To share common understanding of the structuren@rination among people or
software agents

To enable reuse of domain knowledge

To separate domain knowledge from operational kadge

To analyze domain knowledge

Intelligent search instead of keyword matching.

-~ o o o T

Query answering instead of information retrieval.

.........................................................................................................................................................
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g. Representing: XML, RDF, and OIL are used for ddsing syntax and semantics of
semi-structured information sources.

h. To represent the data in the RDF format that camsled for semantic web development.

.........................................................................................................................................................
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CHAPTER IV

TOURISM ONTOLOGY

4.1 INTRODUCTION

The current tourism data representation approachveln couldn’t satisfy the great deal of
representation and management of exponentiallyeastng data on web. Tourism is domain
where data are unorganized and spread in hundreégtafsource so there is need to organize and
represent it in efficient way. The organization ananagement of tourism data is the main issue
for tourism knowledge representation. Today’s mrenvironment covers many issue related to
specific destination, accommodation, travel, cliengpeople, and city. To retrieve complex
knowledge in current web it fails sometime and givalse hit during searching such as
accommodation at bird sanctuary for particular €ityo overcome these problems author

represent the ontology design for tourism domain.

Ontology defines a common vocabulary for reseachdio need to share information in a
domain. It includes machine-interpretable defimfioof basic concepts in the domain and
relations among them. The knowledge managemenbegahization of data is the key element
of Semantic web, which will be illustrated by Omtgy. Thus, Ontology provides a fundamental
framework for the development of Semantic Web goplieations. For the Tourism domain one
has to specify the scope of the ontology, acquigism knowledge, select a tool and an
ontology language, design the ontology, and pres@mtan appropriate way. Special attention is
devoted to the problem of representing relevantwkedge in the form of ontology. The
ontology is the heart semantic web and efficiearcd® We established an ontological structure
including destination, travel, city, people and @omodation to organize information in class
subclass taxonomy.
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Ontology design approach for tourism domain

Ontology design for any domain should cover alleasf any domain related to entity, instance
and relations. Ontology development mainly uses approaches for the design of ontology for
a particular domain. Each has different compleaitd advantages during the design of ontology

for any domain. These two approaches are:

a. Ontology using RDF: In this approach we have to define each and evasgcrelation
and attribute using RDF/XML format with RDF as adaage for the development of
ontology. This approach is need great skill in R&# XML to represent knowledge
regarding any entity. This approach is time consgnaind defining constraints are not so
easy while writing codes so generally we will prefecond approach for ontology
design.

b. Ontology design using protégéProtége is an integrated software tool from Stahfor
University used by system developers and domairrxo develogknowledge-based
systemsThe ontology defines the set of concepts and te&tionships. The knowledge-
acquisition tool is designed to be domain-specdlmwing domain experts to easily and
naturally enter their knowledge of the area. Thaultehng knowledge base can then be
used with aproblem-solving methotb answer questions and solve problems regarding
the domain. Finally, aapplicationis the end product created when the knowledge base
is used in solving an end-user problem employingr@priate problem-solving, expert-
system, or decision-support methods. Protégé igmes to allow developers to reuse
domain Ontologies and problem-solving methods etweishortening the time needed for
development and program maintenance. Several afipls can use the same domain
ontology to solve different problems, and the sgmablem-solving method can be used
with different Ontologies. We have used protégd for design of ontology and the
expert data is collected from all major tourismtegs to make ontology just like a
domain expert to fulfill all knowledge regardingutesm and that will cover the all aspect
of the tourism domain in terms of representatidficiency and organization of data for

particular domain.

.........................................................................................................................................................
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4.2 ONTOLOGY DESIGN FOR TOURISM DOMAIN

4.2.1 Tourism Domain:
Tourism play a great role in the GDP of India whilata over the internet are not organized
which is a great problem for any tourist to dedigedestination of his interest so there is need to
do something work in the field of tourism web deprhent so | have selected Tourism as a
domain with a goal to provide the first ontology tourism domain in world at the same time
provide semantic search engine for tourism domamresolve this real life problem | have
decided to develop a ontology for tourism domaking the whole knowledge from tourism
domain of Rajasthan state where tourism play atgoda in the growth of economic and social
life .
Tourism ontology provides a way to achieve intdgratnd interoperability trough the use of a
shared vocabulary and meanings for terms with ctdpeothers so that we can further extent it
or reuse it for the development of ontology.
The ontology was build to answer the following maurestions:

a. What a tourist want to see or visit based on th&relé categories he can search the
information for a particular categories.
Where are the interesting places to see and ursatéd
When can a tourist visit a particular place ushgtransport services?

Information for domain specific such as about peppbout tourism department

® oo o

What is your domain for interest from the placeshsas pilgrimage, fort, garden, lakes,
sports etc?

f. Information related to accommodation based on youaiget and package you can select
hotels.

4.2.2 Scope of ontology
We start the development of ontology by definirsgdomain and scope. This can be decided
using several basic questions:

e. What is the domain that the ontology will cover?

f. For what we are going to use the ontology?

g. For what types of questions the information indh&logy should provide answers?

.........................................................................................................................................................
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h. Who will use and maintain the ontology?
The answers to these questions may change duengntiology-design process, but at any given
time they help limit the scope of the model.

4.2.3. Ontology Design Process

Class hierarchy of tourism ontology contains aroéfdclasses that are arranged in such a way
that the meaning of each class is clear and weednrm the traversing on the classes based on
need we want to search in the knowledge base.

The below fig. 5 show the class diagram for ontgldgmain:

Tonmmisim

AbE_us Toaxtan_depk

_..I (LT )
_.,I Enwatpur |
|—| Etwralpur

'| - |
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The ontology design process using protégé conlt@ricdur main parts to design a ontology for a
particular domain:

a. Define classes

This is the process to define a class and its agbebk using the protégé for the development

of ontology. The class window for the ontology ssshown in figure 6

KA Tourism Protége 3.3.1  (file:VC:\Program®% 20Files\Protege_3.3.1\Tourism.pprj, Protégé Files (.pont and .p... |._||E|rz|
File Edit Project ‘Window  Toolz  Help
OeEe H « B B X wma &9 <§prorégé
r @ Classes |/ B Slots |/ = Forms |/ # Instances |/ B Queties |
CLASS BROWSER CLASS EDITOR
For Project: @ Tourism For Class: THMG  (instance of | STAMDARD-CLASS) My o X
Class Hierarchy o i Hame Documentation Constraints
¥ © Accommodstion ||| THING
¥ O Haotels
@ Three_Star_Hotel = | Role
@ Budget_Hotel Abstract ©
@ Five_Star_Hotel
» @ Hertage_Hotel Template Slots AR
Pl
¥ O Places Mame Cardinality Type Cther Facets
b O Matural
© Historical
¥ O Arn_& Cutture
@ People
@ Culture
O Climste
@ Language_Religions
O Travel I+
| ML
Superclasses
4 s »

:*.'.' start Proteq... B acroba... Touris, .. # 1. anw & Report T4 glimps... ’(_'_n"iij_.__.- = 3 406 am

Figure 4.2 defining class using protégé
The class definition window contains the informatabout the class whether it is concrete or

abstract and detail about the sub class, supes kiagarchy for data management.

b. Creating slots

In Protégé classes can be thought of as concretepts from the domain, such as Editor
and Columnist. Classes are more than simple obggasiged in a hierarchy. They can also
have attributes, such as a name, phone numbealawy sand relations between them, such as
the Author of an Article. Class attributes and tielas are described usistpts

.........................................................................................................................................................
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The below protégé snapshots fig. show that hove sl created and how we will define the

value in it.
During the slot values definition we must take caveut these things —

a. Slot name should show the meaning so that it walpbhduring the searching
process.

b. Data type of slot define that whether slot is gtrinumber or any relation between
the two classes.

c. Slot value gives us the facility to provide coomt® min., max. Value, default
value for a slot.

d. We can use some already defined slot for our agipdic.

c. Creating form
Form in the ontology is used to present the lajouthe data that will be presented when
we search some instance of a class. So it is afunere we will present the knowledge
in the ontology design Form provides the interflicel of structure for providing data a
place to represent while searching.

The form provide following advantages:

a. Provide way to represent the data.
b. Layout management facility
c. Layout inheritance facility from other already defd forms.

So these are the main facilities provided by foorthie ontology.

d. Entering instances

Instances are the actual data in your knowledge.dasgeneral, it is a good idea to make
sure you has structured your project as well ascgpubefore entering extensive numbers of
instances. In addition, if you add slots, you Walve to go back and fill in the slot values for

all instances that were created previously.
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The instance is the real data which we have toestod retrieve during the searching
operation in ontology.

Tourism Protége 3.3.1 [file:AF:Mourism®:20ontology\Tourism. pprj, Protége Files [.pont and .pins])

File: Edit Project ncoy Tools Help

= . ¥
0O = f B OB R opm o W <@Pr0té9é
|/ Classes r = Zlots r = Forms r #* Instances r A Queries |
IHSTAHCE BROWSER IHSTAHCE EDITOR
For Project: @ Tourism For Class: animals For Instance: # Mourt SbuWildife Sanctuary  (instanc... ™ X
Clas= Hierarchy (5 W & @ XX~ |yational Park Century Overview ||
(THING |=| | # Darrah Sanctuary Mount Sbu dildite Sanctuary | The sanctuary compriseg
> EYSTEM-CLASS # Desert National Park and Sa mourtain ranges - The
> Accommodation # Kumbhalgarh Sanctuary City iz‘;'z'ferizshzm:'g:vi
v Destination # hiount Abu Wildlife Sanctuar [ s | places this sanctuary i
»> Monuments # Rarthambhor Mational Park lowvers as it has great o
. Al P Eco-tourism, In shape t
v v Natu\(r:ld Lit : zau.al":ga:;:vlldlllf: s:nctuar (RS — U = lorg and narrow bl.i the
_Lite no ariska lonal Par santuary consist of 112 plant families into & picturescue plated ..
v Mational_Park 19 km_ is length and 5-8| 5

animals (7)1 b [»] it idlinaliee i warie st

hirds (2]

o e
Accomodation ‘= W = Other Attractions

eco_tourism_zones (4
Lakes (51 hotels mount abu city
akes
nearky udaipur city
Deserts (2] 4] P l IC

> Fairs_Festivals
» Adventure_Sports Types

. -
Travel Facility = W ®
bus services ‘

» Busziness =1 animals

| @Y gimpse - Mice... | B8 Acrobat Rea... ge.exe Tourism Prot... @& ) 12:44 AM

Figure 4.3 Instance in ontology

e. Query in ontology

Performing query is one of the main tasks of orgglavhich will provide a way to search the
desired information by ontology. The Queries tdbved you to query your project and locate all
instances that match criteria you specify. To @@atjuery, you must select one or more classes,
and one or more slots within that class. You can ahve queries in the Query Library for future

recall. The main functions that will be provideddnytology are;

Creating a query
Running a query

Saving a query

Qo o @

Retrieving a query
The protégé tool can be used to perform the queknowledgebase suppose you want to find
the all 1akes at Udaipur’. The above fig show that the protégé return the instances lake
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pichola and fateh Sagar Lake as a search resutthwhiexact there is not any false hit in the
searching approach. To find the result we havedate a query for which it need three things:

a. Select the class from the class hierarchy of ye@drand interest.

b. Specify the slot for which you are looking.

c. Enter the desired string for search.

Tnurisrn Protégé 3.3.1  (file:\F:\tourism%20ontology\Tourism. pprj, Protégé Files {.pont and . pins)) Q@gl
File  Edit Project Wincow Tools Help
0 & =3 B R oy @9 <€prorégé
r ' Classes r B Slots r = Forms r # Inztances r A Queties |
S : Search Res A ‘%T E
Class AW W st A w w String 1= | # tateh sagar lake (Lakes]
® Lakes - ity |contains v| |udaipur # lake pichola (Lakes)

%7 lake pichola (instance of Lakes, internal name is Tourism,_In... |._||E||i

Lake Hame About Lake

|Iake pichola | Lake Pichala has & masonry dam known as the |
Badipol and is 4 km long and 3 km wide,
Howveer | it is not very deep and during severe

City droughts, one can even walk up to the island i
|udaipur | palaces from the share. The City Palace adorns| {5
the east bank of the lake while t iz surrounded 1
by & plethora of marble temples, mansions and

Construction&design palaces and a number of bathing ghats. The 1

|c:0nstruded by Maharsjs Udsi Singh | bost ride in the blue waters of the lake, B =

Accomodation ‘= @ u Other Attractions ‘a W o :

hotels udlaipur city

[

g G 5

| | l 0 | I sddto Gluery Library |
Query Library R At x
M hotels in udaipur

| =

- T ;
+w Start Ontology pro... = Project (G:) B Acrobat Rea... Protege.exe M 2 JavalTM) ... - ’(_'_I 1:03 AM

Figure 4.4 Query in ontology
Using these three value protégé ontology tool reiflirn the desired result which can be saved as
query for further use and the result will be ex&c.query in ontology is basically based on three
things class, property and value.
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CHAPTER V

RELATIONAL TO RDF CONVERTER

5.1 RDF (Resource Description Framework)

The Resource Descriptive Framework (RDF) is a laggudesigned to support the Semantic
Web, in much the same way that HTML is the languthge helped initiate the original Web.
RDF is a framework for supporting resource desinptfor the web. RDF [16] provides
common structures that can be used for interoperdML data exchange. The main difference
between the exiting web and the newer, smarter Wethat rather than a large amount of
disorganization of data into knowledge statemerdssertions about resources accessible on the

web.

RDF Concept and Abstract Syntax defines an alityatax on which RDF is based, and
which servers to link its concrete syntax to itarfal semantics. It also includes discussion of
design goals, key concepts, Data typing, charaxenalization and handling of URI references
.RDF has an abstract syntax that reflects a sigmalph-based data model, and formal semantics
with a rigorously defined notion of entailment picing a basis for well founded deductions of

RDF data. The development of RDF has been motiuagatie following uses, among others:

a. Providing information about Wed resource and thstesys that use them (e.qg.
content rating, privacy preference, etc).
b. To do for machine process able information (appbeadata) what the World Wide
Web has done for hypertext: to allow data to becg@ssed out side the particular
environment in which it was created, in a fashioat tan work at Internet scale.
c. Networking among applications: combining data freeneral applications to arrive at
new application.
RDF is designed to represent information in a maliynconstraining, flexible way. It can be
used in isolated applications, where individualBsignated formats might be more direct and

easily understood, but RDF generality offers gmeatalue from sharing. The value of

.........................................................................................................................................................
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information thus increases as it becomes accessiblsmore applications across the entire

Internet.

5.1.1 RDF in semantic web
RDF is used as a base for the semantic web becddise following main characteristics of
the RDF:

a. Independence
Since a Property is a resource, any independeinagion (or even person)

can invent them.

b. Interchange
RDF Statements can be converted into XML, theyeaissy for us to interchange.

c. Scalability
RDF statements are three-part records (ResouropeRy, value), so they are

easy to handle and look things up by, even in latgabers.

d. Properties are Resources
Properties can have their own properties and cafodred and manipulated like

any other Resource.

e. Statements Can Be Resources
Statements can also have properties.

These are the main characteristic which will mak¥R special language for the semantic web

development and application where it can be usg@udsent the data in efficient way.

5.1.2 RDF Model
RDF Data Model for representing named propertiesthaeir values.

These properties serve both to represent attribaftessources and to represent relationships
between resources. The RDF Model is defined by RBple, in which we need three piece of

information to fully define a single bit of knowlge.

a. Subject / resources

.........................................................................................................................................................
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b. Properties
c. Statements / Value
These three objects will make a meaningful RDEestant used for modern web.
a. Resources
= All things being described by RDF expressions.
= Resources correspond to objects.
Various types:
= An entire Web page; e g: "http://www.w3.org/Ovewibtml".
= A part of a Web page; e.g. a specific HTML withive tdocument source.
»= An object that is not directly accessible via theB\Ve.g. a printed book.
b. Properties
= A specific aspect, attribute, or relation usedd¢edatibe a resource.
» Relationships between resources.
* Properties correspond to instance variables.

c. Statements

= A specific resource together with a named propeldyg the value of that property for
that resource.
In RDF, a statement is called a triple becausastthree parts. The subject of a statement is in
fact called the subject. The equivalent of a verballed the predicate, and the remaining part is
called the object. Other terms are also in comnms® property instead of predicate, and value
instead of object (because many RDF statementgrapsoperty values to their subjects). The

following diagram depicts the structure of an RDpl¢:

predicate

subject object
[ 1 I I |
([person—1, name, "William Sparks™)
| |
triple In RDF, all data is represented

by simple statements like this
one, also called triples.

Figure 5.1 RDF Triple
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Submitted by: Kartar jakartar.dce@gmail.com Project Guide: Dr. Daya Guptigupta@dce.ac.jiDCE Delhi
Page No: 41




The value of a property can be a simple value, dikeordinary number or a string of characters
such as William Sparks in the diagram. Such vahrescalled literals. The value of a property
can be either a literal or another resource, asogpiate. RDF has a way of indicating whether a
literal value has a data type, meaning that ibisrided to be, for example, an integer or a chunk
of XML. A literal can’t be the subject of a statemheA collection of RDF data has no standard

name. It's sometimes called an RDF store, an RD& sk, a knowledge base.

Many kinds of notations can be used to display RIaF. It turns out that directed; labeled
graphs are excellent for representing RDF statesn@ngraph is a collection of nodes or vertices
connected by edges (sometimes called arcs). Irbeeld graph, the edges carry labels; in a

directed graph, the edges point from one node dthan.

RDB2RDF CONVERTER

The basic objective of our project is to conveRedational schema into RDF memory model. To
achieve this goal, we intend to make a Relatiomahlohse in Microsoft Access. This database
may contain one or more tables. Then we have toenia8N of this database to enable
JDBC/ODBC connectivity. After this we intend to u¥NA API which will facilitate to build
RDF memory model. This will include gaining knowtgdabout JENA API, its working and its

usage.

Resource Description Framework (RDF) is widely uge&emantic Webs to make machine-
understandable of data among Webs. RDF Schemas SRB&p RDF defined properties
(attributes), kinds, and relationships of resouioeRDF documents. At present, maximum data
on web are present in Relational Database forno sgdist semantic web there is need to convert
a relational database into RDF form. When maximwtadare in the machine understandable
form on web it is easy to design semantic web appbtin using the existing data on the web.
The RDB2RDF converter also draws the attention edfearcher to design tool for Query
processing, optimization and various other issués 8PARQL [20] and SERQL for knowledge
management in RDF instead of RDF2RDB Conversiorofdimization and query. JENA API
forms the core of the project, therefore, a datadesscussion on methods of Jena API are given
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in the report. Also the desired output in RDF cade RDF triples, and the primary key of the
relational tables is provided by the JENA API. W& the output in the text file.

Resource Description Framework (RDF) is designedsfiecific data about specific Subjects.
RDF and similar technologies can represent datanaeihdata equally. To make all this data
accessible to computers, we must do it with a lagguhey can understand. We’ll also have to
make it addressable over networks like the Internet

RDF was developed to provide a standard way to madscribe, and exchange Information
about “resources”™—that is to say, practically amghabout practically anything—as long as it is
specific data about a specific subject. RDF camidezl to model and exchange Ontologies. We
are creating data of data which are meta datahinhatheir are number of database tables which
are to be used as the input to the Mapper .themareeconnecting that meta data tables to the
drives through ODBC.

Then we create the java programs to access the d#ta.the java program are connect by
JDBC to the DSN. Then by Jena APl methods genetheefRDF code and RDF triple. That
RDF code and the RDF triple are finally saved ia téxt file. These RDF code are used in the

semantic web for efficient searching.

5.2.1 System Architecture

In order to transform Relational database (RDB)RIDF/XML and RDF Triple form, the
relational documents will be loaded into the RDBZRDransformation Engine, which will
convert Relational database into RDF form withhiep of Java and JENA packages, which will
provide interface to create memory model and ircgtarfor a relational database Tuple. The
output of the RDB2RDF converter is stored in tetkt fwhich will be used for query and
semantic web applications. The architecture of RRBE converter is shown below where we
will use Relational table as an input and outpuh ithe RDF format that will assist the semantic
web applications and efficient searching for semcameb.
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RDB Tahle RDBIRDF Corrverter RDF Docureent

Fig. 5.2 RDB2RDF architecture

5.2.2 Functional Diagram for RDB2RDF Converter

A Functional diagram is a diagram that indicates filmctions of the principal parts of a total
system and also shows the important relationshiglsimteractions among these parts. It also
describes a function between input variables aridubwariables. A function is described as a
set of elementary blocks. Input and output variglalee connected to blocks by connection lines.
An output of a block may also be connected to amutinof another block:
Inputs and outputs of the blocks are wired togettién connection lines, or links. Single lines

may be used to connect two logical points of threfional diagram.

Functional diagram for RDB2RDF Converter presestlihsic function of the tool. It shows the
input and output for the system and also presémtgéneral function of the system presenting
Jena, relational schema and output format for yiséem. It will provide the processing on the
data and various processes used in the systerndéisggbelow Functional diagram will show
that how we provide the input a relational datakss®that will be converted into RDF Memory
Model by Jena API Methods and that will provide RRML Code and RDF Triple as Output in

the system, that will be used for the knowledgeesgntation in various application domains.

The functional diagram is shown in figure 5.3
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TUSER —( Relational Schermna

k4

ROFS&ML Code

 J
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EDF Triple

Figure 5.3 Functional Diagram of RDB2RDF Congert

The above DFD show that how a user provide a DSNenaf relational data and after the Jena
API it becomes converted into RDF code and RDFIl&nphich will be used to represent the

data.

5.2.3 Implementation with Java:

RDFB2RDF Converter is implemented with the help]JAVA and Jena API. The code for the

conversion is as presented here:

Jena Classes:

import com.hp.hpl.jena.mem.*;

import com.hp.hpl.jena.rdf. model.ModelFactory;
import com.hp.hpl.jena.rdf.model.Resource;
import com.hp.hpl.jena.rdf.model.Model;

import com.hp.hpl.jena.rdf.model.Property;

Java Classes:
import java.sgl.*;
import javax.swing.*;

import java.io.FileOutputStream;

.........................................................................................................................................................
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import java.io.PrintWriter;
import java.io.*;
import java.io.BufferedReader;

import java.io.File;

Implementation Code:

import java.sgl.*;

import com.hp.hpl.jena.mem.*;

import com.hp.hpl.jena.rdf.model.ModelFactory;
import com.hp.hpl.jena.rdf.model.Resource;
import com.hp.hpl.jena.rdf. model.Model;
import com.hp.hpl.jena.rdf. model.Property;
import javax.swing.*;

import java.io.FileOutputStream;

import java.io.PrintWriter;

import java.io.*;

import java.io.BufferedReader;

import java.io.File;

class s10
{
public static void main(String args[]) throws Eptien
{
String suri="";
Model model;

String ch,chl, con, inl,a,b;
ResultSet results, pkey, ilist;
FileWriter file=new FileWriter("test.txt");
FileWriter filel=new FileWriter("test1.txt");
String srealted="";

System.out.printin(“checking if driver is regisgd with driver manger");

.........................................................................................................................................................
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try

Class.forName("sun.jdbc.odbc.JdbcOdbcDriver");
System.out.printin(“find the driver");

}catch(ClassNotFoundException cnfe)

{
System.out.printin(“couldn’t find the driver!");
System.out.printin("let’s print a stack trace axit");
cnfe.printStackTrace();
System.exit(1);

}

System.out.printin("registered the driver okedos make a connection™);
Connection c=null;

con="jdbc:odbc:"+JOptionPane.showInputDialog{emSN name ");
try
{
c=DriverManager.getConnection(con," "," ");
Statement smt=c.createStatement();
String [] tabletypes={"TABLE"},
DatabaseMetaData dbmd=c.getMetaData();
ResultSet alltables=dbmd.getTables(null,null, tabletypes);
while (alltables.next())

{
String tname=alltables.getString("TABLE_NAME");

ilist=dbmd.getindexInfo(null,null,tname,faltdse);
while (ilist.next())

{
try{
a=ilist.getString("INDEX_NAME");
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if (a.equals("PrimaryKey"))
System.out.printin("indexname " + a);

{

b=ilist.getString("COLUMN_NAME");
System.out.printin("cname " + b);
suri="http://"+ b;

/l pkey=dbmd.getPrimaryKeys(null,null,tname);
1l ilist.close();

}

catch(NullPointerException e)

{

e.getMessage();

Il System.out.printin(tname);

in1="Select * from "+tname;
results=smt.executeQuery(inl);
ResultSetMetaData meta=results.getMetaData();
if(results!=null)
{

int count;

count=meta.getColumnCount();

while(results.next())

{

model=ModelFactory.createDefaultModel();
Resource postcon=model.createResource(suri);

for(int i=0;i<count;i++)

.........................................................................................................................................................
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String s1=meta.getColumnLabel(i+1);
String s2=results.getString(s1);
String spostcon4="http://"+s1;
Property realted=model.createBriygspostcon4,srealted);
postcon.addProperty(realted,s2);
}

model.write(new PrintWriter(file));

1l BufferedReader br=new BufferedReader(new
InputStreamReader(
/I String p=br.readLine();
Il System.out.printin(p);
Il file.write(p);
model.write(filel,"N-TRIPLE");
}
}
results.close();
}
}
catch(SQLException se)
{
System.out.printin(“couldn’t connect:printout stack trace and
exit");
se.printStackTrace();
System.exit(1);
}
}
}

.........................................................................................................................................................
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APPLICATION PROGRAM ITERFACE(API)

Application Programming Interface, a language aressage format used by an application
program to communicate with the operating systensame other control program such as a
database management system (DBMS) or communicapianiscol. APIs are implemented by
writing function calls in the program, which proeidhe linkage to the required subroutine for
execution. Thus, an API implies that some prograodute is available in the computer to
perform the operation or that it must be linkedittie existing program to perform the tasks.
The API is designed to facilitate the user and @®\wa better way of interaction. There are
multiple real life problems where it is not possilthat each user can understand a problem in a
way a designer handle, API provide an interactimthat each end user can handle a problem in
an easy way and perform the desired task with ae.ea

One of the well known API is the packages aretemitin java since that runs well on all

platforms. These should include:
a. Be as uniform as possible in their interface.
b. be as interactive as possible -- with no "haireaV input.
c. be as graphical as possible to provide grapmesaiht so that it will

Provide a better way of interaction with greblem.

API basically provides the way of interaction teusThere are multiple languages which will
use the different API according to their need aadilifies provided by these APIs. RDF
convertor have used mainly two APIs to converttieteal to RDF data these are

e Java API

JDBC stands for "Java Database Connectivity". Itais APl (Application Programming
Interface) which consists of a set of Java claga&sfaces and exceptions and a specification to
which both JDBC driver vendors and JDBC develoelisere when developing applications.
JDBC is a very popular data access standard. RDERBational Database Management
Systems) or third-party vendors develop driversciwhadhere to the JDBC specification. The

.........................................................................................................................................................
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JDBC API provides universal data access from thra y@ogramming language. Using the JDBC
API, we can access virtually any data source, frelational databases to spreadsheets and flat
files. JDBC technology also provides a common lmasevhich tools and alternate interfaces can
be built. In simplest terms, a JDBC technologyeokdriver ("JDBC driver") makes it possible
to do three things:

a. Establish a connection with a data source
b. Send queries and update statements to the dai@esour

c. Process the results

e Jena API

Jena was developed by Brian McBride of Hewlett-Ratkand is derived from earlier work on

the SIRPAC API. Jena allows one to parse, createé,search RDF models. Jena has object
classes to represent graphs, resources, propeidsliterals. The interfaces representing
resources, properties and literals are called Resp®roperty and Literal respectively. In Jena, a

graph is called a model and is represented by th@eMnterface. The Jena Framework includes:

A RDF API
Reading and writing RDF in RDF/XML, N3 and N-Trigle
An OWL API

In-memory and persistent storage

® o 0 T o

guery engine

RDB to RDF Conversion
The basic concept behind the conversion from RDBRIJ- is the use of Jena API which will

create the memory model for equivalent data. Tovedra relational table author employs use of
primary key for the traversal in RDB Tuple for cent it into equivalent RDF code. The
relational table “Tourism_officer” containing infoiation regarding name, contact and city can
be converted into RDF form to represent the knogéeid RDF format

.........................................................................................................................................................
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cid | Officer name | City contactno

1| Kartar Tapur | 1414343234

2 | bhasker Delhi 114324234

3 diwrakat kolkata | 224323343

Fig. 5.4 Relational database table

The equivalent code generated in RDF/XML and RDiBl&iform by RDB2RDF Converter is as

shown in figure 5.5.

SEE

File Edit Format View Help
tp: A cid> <http:/ cids "1"

<rdf :RDF . H N "
o m o oo fRis/cids <httpr s ofTicen | name> "kartar
=mlns . o="hrtp:/ - tp://cid> <htrpr/rcity= "Jaipur”
xmIns rdf="http:/ feww. w3, org/1999/02/22 rof-synt p i/ /cids <httpi/contact_no> "1414323234"
<rdf Descr1pt10n rdfrabout="http: r cid"> pi/rcids <httpi/rcids "2@
<}.0:cid>1les]. 0ccids cp: s cids <htip:/rofficer_ name> "bhasker"
<].0: officer name>kartar</j.0.0ff1cer name: hi s cid> <httpilscitys “delhd
<]-0:city=Jaipur< 3. 0rcitys Chi/fcids <httpi//contact_nos> "1l4324234"
<].0:rcontact_no>1414323234 <. 0:contact_no> tp://cid> <http:isrcids "3
<é;df pescriptions tp:/scids <httpr/iofficer_ names tdiwaker™”
iiEF'RgEF> cp: /A cid> <http:/fcitys | ku1ka rta' .
xmins 1. 0="http: /o cp A cids> <http: /s contact_no> 7224323543

*xmlns rdf="http:Afeww. w3, 0rg,,1999,/02 /22 -rdf-synt
<rdf:Description rdf:about="http:/  cid">
<j.0:cid>2</j.0:cid>
.0rofficer name}bhasker</j.O:offﬁcer name:s
<1 O:citys>delhi</J. 0 city>
<j.0rcontact_no>114324234<9. 0:contact_no>
<Srdfipescription>
</rdf :RDF >
<rdf :RDF
xmlns:j.o="http:
“mlns:rdf=" http //www w3 org/1999/02/22 —rdf-synt
<rdf:pescription rdf:about="http:/ /cid
J O:cids3</7.0cids>
.0rofficer name>d1waker</j 0:officer_names
<1 O:city>kolkata</J.0:city>
<j.0rcontact_no>224323543</].0:contact_no>
<Srdfipescription>
</ rdf :RDF >

< >
I'CY L3 LGIGM LG WDAVGE UR-3U0 AGL & IIORG 4 LUNNGLL LUl
indexname PrimaryKey

I name cid

lc name cid

| &% bin [ 88 relational To ... B 2 Motepa

Fig.5.5. RDB2RDF Converter output
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5.4 USES OF RDB2RDF CONVERTER

The main uses of RDF converter are following:

a. RDF code generation which will be used for semantab application and provide a
bridge between semantic web and current web usidig &d relational data.

b. Reusability in design means we can convert anytioela data without writing
equivalent RDF code for the semantic web.

c. Provide the help to semantic web.

d. Combine the data with other data sets that dofitviothe data model you've been using.

e. Add more data that doesn't fit the table structuesu could add a book’s web site to the
data; give an author’s nickname, or whatever ykel li

f. Use an RDF processor that can do logical reasamirgjscover unstated relationships
between the properties and resources in your data.

g. Add statements about publications and referencshdive been defined somewhere else
on the Web. All you have to do is to refer to tderitifiers (the URIs) that they have
published. You aren’t limited to talking about thenstored in your own database.

h. Do all these things using well-defined standardsthat a wide range of software can

process the data.

.........................................................................................................................................................
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CHAPTER VI

IMPLEMENTATION DETAIL

6.1 ONTOLOGY DESIGN WITH Protégé

The implementation of the project ontology andtretaal to RDF Converter will be used for

the development of semantic web using the RDF ampréor data search and organization

of knowledgebase

To implement the ontology project for tourism domtie following steps are involved:

a. Select a domain
The domain selection plays the great role for thelémentation of any project in
semantic web and ontology. Here we have selectgdto as one of the domain to
represent the concept of ontology

b. Domain expert a advice
To design any ontology the best way is to conceth thie domain expert so that we can
talk with each and every aspect of a particular @omand based on that define a
framework for design.

c. Ontology approach
Select a ontology approach whether the writing adad@DF or using an editor or tool for
better design within the cost.

d. Define knowledge
After the selection of ontology approach the nésh $s to define the knowledge for a
domain using class, relation, slots and propeftiea domain and enter the information.

e. Perform the query
The next step is to use the ontology knowledgediygithe query tab which will show
that how we will do the search with the help gpleithat is class, slot and variable for a

particular query.

.........................................................................................................................................................
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6.2 RDB2RDF CONVERTER
To implement the relational to RDF Converter wd wde basically following series of steps:

a. Select a relational data
The first step is to select a relational data weeth SQL or in MS Access data format
which we have to convert in to RDF Format.

b. Select API
The next step is to select an API that can be @sed medium between operating
system, relational databases and RDF format, ferpilrpose we have selected the two
APIs one is JDBC: ODBC API to help relational datel JENA API for the RDF data.

c. Access relational data
The next step is to access relational data in auwehy that we will access first a Tuple
through column by column and traverse the wholati@bal database.

d. JENA API
The next step is to understand the JENA API antluitstionality that it will provide to
the RDF and how to use the different packages fiteenJana to fulfill your desired
goal. Jena is a platform that will provide the was functionality for RDF.

e. Mapping in to RDF
The next step is to map a relational data into R@@Fat using the model and various
classes that will support RDF format. Using it wevé to perform mapping for the
RDF.

f. RDF and RDF Triple
Finally we will store the converted relational datao two different text file name test

and testl for the storage of data in the RDF an& Riiple format.

Running project
The last step is how to run a project. The maipssthat are used for ontology are following:
a. Install protégé:
The first step is to install protége, a tool that support the ontology. It is available free
of cost on Stanford university website for the asd distribution for any application

b. Open a project:

.........................................................................................................................................................
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The next step is to open the designed project thighhelp of protégé to perform various
operations and update it.
c. Perform query:
The next step is to perform query for the ontoleggrch and save it for the further use.
d. RDF code generation
Finally we can get the ontology in the RDF formattlsat it can be used in the form of

RDF data for semantic web design.

The main steps involved in running RDF converter. ar

a. Install jdk
The first step is to install the jdk for the javadat should be jdk 1.3 or above version for
using Jana packages.

b. Install Jena
The next step is to install the Jena for the puepmdshe RDF manipulation.

c. RDF Code generation
In this step we will convert a relation data int®R code using the Jena API and its
various packages defined for the operation.

d. Storing RDF Code
Finally we will store the RDF code into text filerfthe further use for the semantic web
applications.

.........................................................................................................................................................
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6.3 SNAPSHOTS
6.3.1 Snapshots for Tourism Ontology

Below figure 6.1 — Figure 6.5 present the workingshots of the tourism ontology.

Tourism Protégeé 3.3.1

[file:\C:\WProgram?Z0Files\Protege 3.3.1\lourism.pprj, Protégé Files (.pont and .p... |Z||§||z|
File Edit Project Window Tools  Help
O e B «+ B © 8 o 8 < O <gpmnsgé

[ Classes [ ™8 Sigts | = Forms | # Instances | & Queries |
CLASS BROWSER

CLASS EDITOR I
For Project: @& For Class: @ Five_Star  (instance of :STANDARD-CLASS) B om X
Clas=s Hierarchy Fo ."- ;! x - Hame Documentation Constraints
STHIMG - |Five_Star |
> SV STEM-CLASS
¥ © Boarding Role
¥ @ Hotel | Concrete @ '|
@ Five_Star
@ Thres_Star Template Slots 2 R
© General Name Cardinality | Type Other Facets
¥ O Guest_House () acidress single String
@ Mormal || | |=® charge_per_day_tfive  multiple String
W Expensive () ity =single String
¥ O Gowt_Boarding () cortact_no muittiple String
@ Circuit_House N [ S — single String
@ RTDC Hotels T ) st multiple  String
[ =
Superclasses ¢ &
@ Hotel
© Flaces

Tourism Pro

Figure 6.1 Class- Subclass hierarchies

Tourism Protége 3.3.1

[file:VC:\Program%20Files\Protege  3.3.1\lourism.pprj, Protégé Files [.pont and .p...
File Edit Project Window Tools Help

DeH + B & X ma & 9 <€protégé

|/ W Classes r- Slots r = Forms r # Instances rl Queties |
rommprowsee ———————— Rrommenor

For Project: @ Tourism

For Class: @ Budget_Hotel

F A X% = = |DisplaySlot: | B hotel_name '|et inthe Form Belowe
orms = - -

-
=
b = SYSTEM-CLASS
hd

=
= Accommodation
v

i Hotels
i Three_Star_Hotel
22 Budget Hotel
=2 Five_Star_Hotel .
b 2 Heritage_Hotel Fu W W
P = Places
- = Ar_&_Culture
= Trawvel y-3 .+ . })- -+ —

Touris. .. ¢ & Report Oh glimps. ..

Figure 6.2 Form design in Ontology
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Tourism Protégé 3.3.1

File: Eciit Project  Wincow Tools Help
O = o* R oo @O <€pmtégé
[ ® Classes [ ™ sigts | = Forms [ # Instances | & Gueries |
CLASS BROWSER CLASS EDITOR I
For Project: @ Toutism For Class: @ Budget_Hotel rinstance of :STANDARD-CLASS) >
Clase Hierarchy
¥ O Accommodation
¥ @ Hotels
@ Three_Star_|
@ Budget_Hotell pame D T
@ Five_Star_Ha) |Ci‘lY |
b @ Heritage_Hotel 2
¥ O Places Value Type p—
b O Natural |String _| + =
© Historical Default Values = o oe w
¥ O Art_&_Cutture
- = Cardinality
@ People )
@ Culture [ required at Ieastl:l
@ Climste -
[ muttiple: i e ® ®
@ Language_Religiol B COIAI -
@ Hotels
O Travel o -
Minit Inverse Slot A = om ow @ Heritage_Hotel
Superclasses s o |
@ Hotels
4 glirmpse - Micrasoft Word Ld

Tourism Protége 3.3.1

[file:\G:\Mourism%20ontology\Tourism.pprj, Protégé Files (.pont and .pins))

File Edlit Project WInCowy Tools Help
n e o* R oo P9 <Qprotégé
r  Classes r = Siots r = Forms r #* Instances r = Queries |
CLASS BROVWSER IHSTAHCE BROVWSER INSTAHCE EDITOR I
For Project: @ Tourism For Class: @ animals For Instance: ® X >
Class Hierarchy 4% | national_park P W e @ X~ Hational Park 1
STHING (= # Darrah Sanctuary |Darrah Sanctuary
» IEYSTEM-CLASS # Deszert Mational Park and Sanctuary
b O Accommodation # Kumbhalgarh Sanctuary City
¥ O Destination # hount Lbuwildife Sanctuary |knta
b @ donuments # Ranthamihor Mational Park
¥ O Nature # Sajiangarh wildlite sanctuary Attractione o
¥ W wild_Life # Sariska National Park arimals ere nciude Wolf, Siot
¥ @ National_Park
[@ animals (7 K |
@ birds (2
= Accomodation ‘= W
@ sco_tourism_zones (4]
hotels
@ Lakes (51
O Deserts (2]
O Gardens&Parks (5 L |v| 88
p @ Fairz_Festivalz Travel Facility Fo |
o L
B @ Adventure_Sports Types * = bus services
» @ Business =1 | ® animals train services

2, 1o4PM

Figure 6.4 Instances in Ontology
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Tourism Protége 3.3.1

(file:\G: \tourism% 20ontology\Tourism. pprj, Protégé Files (.pont and .pins))

File

Edit

Project  Window
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O & EH «+ B B x

B2y

i
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%protégé
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"2 start

jeck re,
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. = . =
Accomodation W = Other Attractions /un W ®
hotels uddaipur city
! sdd to Guery Library |
.
Travel Facility /s W H

2 ar X

Proteg

Figure 6.5 Searching in Tourism ontology

6.3.2 Snapshots for RDF converter

The below shown sn

apshot show the running of Relatito RDF Converter

#2: Relational To RDF Conwverter =1

Relational To RDF Conmverter,

DCE Delhi

enter DSN name

|contact

sessecsscsccsesces

seesscsscsscsscssecsccsee

Figure 6.6 Inputs for RDF Converter
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The below figure the result of relational to RDFmeerter

_ =

File Edit Format View Help Jicid = SAcAds T
. tp: A cids> <http:AAcids
<rdf :RDF rp: A/cids> <htrp: A /officer_names> “kartar”

xmlns:j.o="http:/ " tp: A cid> <htt ity aipur”
xmins STE=" T Tp /. w3 0r g /199903 /20 rdf —synt [0 heeh: §§con¥act]nog “1414323234"

<rdf:pescription rdf:about="hitp:  cid"> g . In
prAfcdids chttp: A cids Y2t
<1 Drcidslers3. 0:cid> rp: Ao ds <http://off1cer name> "bhasker"
LOrofficer name>kartar</j O:officer_names b o ds <httpedlcitys "delhi”
<1 Oroity=jaipur<sy. 0rcitys rp: //cid> <http://Acontact_nox> 114324234”
<j.0rcontact_no»l414323234 <. 0:contact_nox> tpiicids <httpidocids T3
<é$df pescriptions cp: A cids <http: AAofFicer_names> "diwaker"
Zigf-éggp> tp://cjd} <http: rcity> “kDWkaEa“ R .
amins:i. 0="http: " cp:AAcids <htTp:/Acontact_no> 224323543

xmlns irdf="http: Jrwew. w3. org/1999,/02,/22 -rdf-synt
<rdf:pescription rdf:about="hftp:  cid">
<1 Orcids2</j.0:c9d>
.0:officer_namesbhasker</j.0:o0fficer_namex>
<].0:rcitysdelhicsJ.0rcitys
<j.0rcontact_no=114324234 /). 0:contact_nox
< /rdf:pescriptions
< rdf tRDF>
<rdf :RDF
“mlns:j. o="http: "
xmins rdf="http: /rwew. w3. orgy/L1998,/02,/22 -rdf-synt
<rdf:bescription rdf:rabout="http:/ /cid >
<1 Orcids3</9.0rcids
LCrofficer_namesdiwaker</j. 0:officer_namex>
<].0:cityrkolkata</j. 0rcitys
<j.01contact_no=224323543<]. 0:contact_nox
< /rdf:pescriptions
< rdf tRDF>

rEyLoLEIEn, LT
indexname

¥

& bin [ relctional To... [P 2 Notepad - & ) 1:33PM

Figure 6.7 Outputs for RDF Converter

6.4 RESULT AND DISCUSSION
6.4.1 RDF Converter

The simple table in the MS Access is taken as iapighown below:

cid | Officer_name City contactno

1 Kartar Jaipur 1414323234
bhasker Delhi 114324234
diwakar kolkata 224323543

Figure 6.8 Contact table

The relational table will be converted into the R connect the database to Microsoft driver.
after that using jdbc connectivity we connect dse to the java program. it has many methods

by which we connect the dsn to a java programr #fi@ use jena api. In jena api there are many

.........................................................................................................................................................
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methods by which we make a rdf memory model. itiathods for create resource, properties

and connect the properties to the object. The autpine sample input is

RDF Code

<rdf:RDF
xmins:j.0="http://"
xmins:rdf="http://www.w3.0rg/1999/02/22-rdf-s@x-ns#" >
<rdf:Description rdf:about="http://cid">
<j.0:cid>1</}.0:cid>
<j.0:officer_name>kartar</.0:officer_name>
<j.0:city>jaipur</j.0:city>
<j.0:contact_n0>1414323234</].0:contact_no>
</rdf:Description>
</rdf:RDF>

<rdf:RDF
xmins:j.0="http://"
xmins:rdf="http://www.w3.0rg/1999/02/22-rdf-@x-ns#" >
<rdf:Description rdf:about="http://cid">
<j.0:cid>2</}.0:cid>
<j.0:officer_name>bhasker</.0:officer_name>
<j.0:city>delhi</j.0:city>
<j.0:contact_n0>114324234</j.0:contact_no>
</rdf:Description>
</rdf:RDF>

<rdf:RDF
xmins:j.0="http://"
xmins:rdf="http://www.w3.0rg/1999/02/22-rdf-s@x-ns#" >
<rdf:Description rdf:about="http://cid">
<j.0:cid>3</}.0:cid>
<j.0:officer_name>diwaker</j.0:officer_name>

.........................................................................................................................................................
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<j.0:city>kolkata</j.0:city>
<j.0:contact_n0>224323543</].0:contact_no>
</rdf:Description>
</rdf:RDF>

RDF Triple:

<http://cid> <http://cid> "1" .

<http://cid> <http://officer_name> "kartar" .
<http://cid> <http://city> "jaipur" .

<http://cid> <http://contact_no> "1414323234" .
<http://cid> <http://cid> "2" .

<http://cid> <http://officer_name> "bhasker”.
<http://cid> <http://city> "delhi" .

<http://cid> <http://contact_no> "114324234" .
<http://cid> <http://cid> "3" .

<http://cid> <http://officer_name> "diwaker" .
<http://cid> <http://city> "kolkata" .
<http://cid> <http://contact_no> "224323543".

These are the RDF Codes which can be used in segr@nd performing knowledge
management. These RDF Codes are used for the gevetd of semantic web.

The RDF Converter will fulfill the desired goal tife project which is to convert the relational
data into RDF code.
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6.4.2 Ontology

The ontology was designed with motive of two goalmind:

» Performing query in particular domain, in which Wwave designed the knowledgebase
which can perform the searching operation usingthgs, relation and value.
We have achieved this goal up to some extent fordsign of Full ontology we may
need a domain expert for the design.

» Generating RDF code, this can be used further énséarching application and other
knowledge representation.
A sample output for the query in RDF about anyanse is as shown below figure 16
which will return the efficient information regandj the instance lake pichola as shown
below.

s lake pichola (instance of Lakes, internal name is Tourism_Instance 400... |= @Jg|

Lake Hame About Lake

|Iake pichola | Lake Pichola has & masonry dam known a3 the Badipol
and i= 4 km long and 3 km wide . However | it is not very
deep and during severe droughts, one can even walk up
Cityr to the island palaces from the shore. The City Palacs

adorns the east bank of the lake while it is surrounded by
| a plethora of marble temples | mansions and palaces and a
number of bathing ghats. The boat vide inthe blus vwaters
of the lake, especially, in the backdrop of setting sun is
Construction&design absolutely not worth missing.

|cc\nstructed by Maharaja Udai Singh |

|udaipur

Accomodation “m ®H = Other Attractions “m W =
botels uddaipur city

- =
Travel Facility 4m W L]

bus services

air services

Figure 6.9 Search result in ontology
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CHAPTER VI

PUBLICATION FROM THESIS

During the period of working over this project wataracted with International community
working on web technologies. We discussed our amprdor representing knowledge with them
and collected the reviews and worked over the sstgesend to us. One Research papers have
been accepted in International conference for ptafen and will be published in their
proceedings. Also we have communicated a journpépaso that our work can be recognized

and validated.

This paper presents the concept of knowledge reptason with Ontology and RDB2RDF
Converter. It also specifies a well articulatedabodgy design process model for the knowledge

representation in semantic web.
7.1 The details of Conference publications are aslfows:

Conference Name:International Conference on Enterprise Informat®ystems and Web
Technologies (EISWT-08), USA.

URL http://www.promoteresearch.org/2008/eiswt/index.htrh

Paper Title *knowledge management with ontology and RDB2RDF@&dsr”
Authors ‘Dr. Daya Gupta and Kartar Jat

Location . Imperial swab hotelOrlando, Florida, USA.

Publishers/ proceedingsThe accepted papers will be included in the confsxgroceedings,
which has an ISBN number. The proceedings will laglenavailable during the conference. The
proceedings will also be submitted for several loiata indexes. The previous conferences are
submitted for several reputed database indexess&eversions of some selected papers will

also be considered for publication with severatjails as well.

Paper will be indexed &BLP Bibliography Server.
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7.2 The details of Journal publications are as fatws:
Journal Name: International Journal of Knowledge Management (IJKM

About Journal: The International Journal of Knowledge ManagenteiM) covers all aspects
of the knowledge management discipline, from orzatmonal issues to technology support to
knowledge representation. The IJKM provides a forton global aspects of knowledge
management and for differing cultural perspectigesthe use of knowledge and knowledge
management. It also focuses on cultural and orgtarml issues as well as technical issues
associated with the creation and implementationkméwledge management systems. The
International Journal of Knowledge Management atyiseeks out submissions from all regions
of the world.

URL: http://www.igi-pub.com/journals/details.asp

Journal Topic: Methodology: Knowledge based semantic search
Author: Dr. Daya Gupta, Kartar jat, Anuj Kumar, Nitin2%iawan
Editor-in-Chief : Murray E.Jennex San Diego State University, USA

Status: Journal paper is under Communication with publisher
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CHAPTER VII

CONCLUSION AND FUTURE WORK

7.1 CONCLUSION

This Thesis presents the methodology of knowledgpresentation using ontology and
RDB2RDF converter. We described our knowledgeesgmtation architecture in semantic web
with ontology and RDB2RDF converter. It presentsviio construct ontology for a particular
domain using ontology design process. Author cteatetology for tourism. The ontology
developed provides the information in better wagoading to the area of interest. At the same
time RDB2RDF converter is used to present knowledgdRDF format. A model for the
knowledge representation is presented that willged for the knowledge representation using
new concept and existing RDB for the knowledgeesentation. We demonstrated the ontology
development for tourism and a conceptual tool fer RDB2RDF conversion with illustrative

example.

The project will fulfill the all goals regarding éhinitial goal in mind during the design. While
there are some sort coming in the design as tiseneti expert for the domain of ontology. The
main objective RDF Converter and ontology is costemad working with the desired output of
need. So over all motive of the project is covarethe design process. That RDF code will be

used to implement to solve many Net based problems.
The main goal that is fulfilled is:

a. Tourism ontology design that is able to solve maegl life problems related to the
semantic web and internet.
b. RDF Converter is developed that can be used fordd@ conversion which will

becomes one of the great tool in the semantic wethé peoples.
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The main work that was done in the ontology domeas:

a. Ontology for medical, books and some of the domaagnalready available
The current ontology uses the different domain savide help to the semantic web
developer at the same time provide one of theralterfor the tourism search related to
Rajasthan tourism.

b. In the current scenario there is not any tool ttaat convert the relational data to RDF
format so this project work will provide a new taamhd work as a bridge between the
semantic web and syntactic web.

These are the main topics that will present thekwione in the project.

Ontology design for tourism domain and RDF conveatte designed with main motive of to

present concept of ontology in semantic web andgdewy a tool that will convert the

relational data into RDF format for knowledge regaetation which can be used in different
domains such as search, web portal and data reypaése in small devices such as mobile

phone.

7.2 FUTURE WORK

Here we have presented technique for the knowledgeesentation for the various Al
Applications. Knowledge can be used in various i@appibns such as search, web portal and
mobile data representations. The knowledge we gditioen the ontology and RDB2RDF
Converter can be used by the semantic web for ki@gjgvarious application based on this

domain.

For any domain we also need to present the curedational data into knowledge base which
will be done with RDB2RDF Converter so that allalate present in RDF/XML form which can
be used to perform query and other logic using SRIARLE] or SERQL for the semantic web

applications.

Knowledge representation model present the usdsio@ivledge in various domain and areas
according to the need of researchers. So knowlegfyesentation need more work to be done in

the area so that we can uses the benefit of kngeledplace of data.

.........................................................................................................................................................

Submitted by: Kartar jakartar.dce@gmail.com Project Guide: Dr. Daya Guptigupta@dce.ac.jiDCE Delhi
Page No: 67




CHAPTER VII

REFERENCES

[1]. D. Fensel, “Ontologies: Silver Bullet for Knédesdge Management and Electronic
Commerce”, Springer-Verlag, Berlin, 2001.

[2]. A. Banerji, C. Bartolini, D. Beringer, V. Chepa, K.Govindarajan, A. Karp, H. Kuno, M.
Lemon, G. Pogossiants, S. Sharma, S. Williams: B&tices Conversation Language (WSCL),
HP, 2001.

[3]. Karun Bakshi and David R. Karger; “Semantic Wpplications”, MIT Computer Science
and Artificial Intelligence Laboratory

[4]. Dan Song, Wudong Liu, Yangfan He, Keqing Hent@ogy Application in Software
Component Registry to Achieve Semantic InteropditgbiProceedings of the International
Conference on Information Technology: Coding andn@uating (ITCC'05), IEEE.

[5]. Graham Klyne, Nine by Nine; Semantic Web Apgptions; http://www.ninebynine.net/

[6]. Ackoff, R. L., "From Data to Wisdom", Journaf Applies Systems Analysis, Volume 16,
1989 p 3-9.

[71 Xu Binfeng, Luo Xiaogang, Peng Chenglin and HgaQian, “Based on Ontology:
Construction and application of Medical KnowledgasB”, 2007 IEEE/ICME Inrenational
conference on complex medical engineering

[8]. Mariano Fernindez Lopez, Asuncion Gomez-Pemz] Juan Pazos Sierra, Building a
Chemical Ontology Using MeMmontology and the Onggi®esign Environment; IEEE,1999.
[9]. U.jan, magda, pavel, tereza; creation of dedtural ontology: user's expericene; 14th
International Workshop on Database and Expert Syst&pplications (DEXA'03).

[10] Wajee Teswanich and Suphamit Chittayasoth@xnransformation from RDF Documents
and Schemas to Relational Databases”, publishitEs 2007 .

[11]. Seung Ki Moon, Soundar R.T. Kumara, and TimyotW. Simpson, “Knowledge
Representation for Product Design Using Techspecs€pt Ontology”.

[12]. Martin Hepp, “Possible Ontologies: How Regalionstrains the Development of Relevant
Ontologies”, 2007, IEEE Computer society.

.........................................................................................................................................................

Submitted by: Kartar jakartar.dce@gmail.com Project Guide: Dr. Daya Guptigupta@dce.ac.jiDCE Delhi
Page No: 68




[13] Matthew Horridgel, Holger Knublauch2, Alan R&d, Robert Stevensl, Chris Wroe, A
Practical Guide To Building OWL ontologies Usingeéelkrotege-OWL Plugin and CO-ODE
Tools Edition 1.0, the University Of Manchester,gigt 27, 2004.

[14]. D. Fensel, “Ontologies: Silver Bullet for Kwtedge Management and Electronic
Commerce”, Springer-Verlag, Berlin, 2001.

[15].Staab, S., Studer, R. editors: “Handbook oo@gies”, Springer, 2004

[16]. Grigoris Antoniou and Frank van Harmelen, $&mantic web primer”, The MIT Press
Cambridge, Massachusetts London, England, 2004

[17] Matthew Horridgel, Holger Knublauch2, Aland®al, Robert Stevensl, Chris Wroe, A
Practical Guide To Building OWL ontologies UsingeTlRrotege-OWL Plugin and CO-ODE
Tools Edition 1.0, the University Of Manchester,gigt 27, 2004.

[18]. Taboada, D.Martinez, J.Mira; Experiencesdnsing knowledge sources using Protege and
PROMPT; Int.J.Human-Computer Studies 62(2005) 5B9-6

[19]. D. Brickley and R.V. Guha, Resource DescaptFramework (RDF) Schema Specification
1.0, W3C Candidate Recommendation, March 27, 2000.

[20]. E. Prud’lhommeaux and A. Seaborne, SPARQL Wuanguage for RDF, W3C Working
Draft, October 4, 2006.

[21] IBM Web sitewww.ibm.com

[22] HP Labs websitevww.hplabs.com

[23] Protégéhttp://protege.stanford.edu
[24] "Protégé Web Interface”,
http://protege.cim3.net/cgi-bin/wiki.pl?Protege Web®ser

[25] Jena APhttp://jena.sourceforge.net/

.........................................................................................................................................................

Submitted by: Kartar jakartar.dce@gmail.com Project Guide: Dr. Daya Guptigupta@dce.ac.jiDCE Delhi
Page No: 69




APENDIX A
An Introduction to Protégé

URL: http://protege.stanford.edu.//

Protégé is a free, open-source platform that pes/@a growing user community with a suite of
tools to construct domain models and knowledgehagpglications with Ontologies. At its core,
Protégé implements a rich set of knowledge-modeditngctures and actions that support the
creation, visualization, and manipulation of ongis in various representation formats. Protégé
can be customized to provide domain-friendly supgor creating knowledge models and
entering data. Further, Protégé can be extendedagyof aplug-in architecture and a Java-based

Application Programming Interface (APior building knowledge-based tools and application

Ontology describes the concepts and relationships dare important in a particular domain,

providing a vocabulary for that domain as well a®mputerized specification of the meaning of
terms used in the vocabulary. Ontologies range ftaxonomies and classifications, database
schemas, to fully animalized theories. In recerdrgeontologies have been adopted in many
business and scientific communities as a way teeshause and process domain knowledge.
Ontologies are now central to many applicationshsas scientific knowledge portals,

information management and integration systems;treleic commerce, and semantic web

services.

Protégé is the latest tool in an established lih¢ools developed at Stanford University for
knowledge acquisition. Protégé has thousands a§ adleover the world who use the system for
projects ranging from modeling cancer-protocol glirtes to modeling nuclear-power stations.

Protégé is freely available for download underNtazilla open-source license.

Protégé provides a graphical and interactive ogieltesign and knowledge-base—
development environment. It helps knowledge engseend domain experts to perform
knowledge-management tasks. Ontology developersacanss relevant information quickly

whenever they need it, and can use direct manipual& navigate and manage ontology. Tree
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controls allow quick and simple navigation throwghklass hierarchy. Protégé uses forms as the
interface for filling in slot values. Thienowledge modelof Protégé-2000 includes support for
classes and the class hierarchy with multiple imdvece; template and own slots; specification of
pre-defined and arbitrary facets for slots, whicblude allowed values, cardinality restrictions,
default values, and inverse slots, meta classesvaetd class hierarchy. In addition to highly
usable interface, two other important featuresimisish Protégé from most ontology-editing
environments: itscalability andextensibility.

E Tourism Protége 3.3.1

File

(file:\C:\Program®%20Files\Protege_3.3.1\lourism.pprj, Protégé Files (.pont and .p... |Z||E|rz|

Ecit  Project  Window Help

0O & of B B ® <@;ﬁ"ohﬂtjé
r © Classes r- Slats r = Forms r # Instances |/l Queries |

CLASS BROWSER h INSTAHCE BROWSER N INSTAHCE EDITOR

Toaols

By ey D

is Start

Proteq...

B Acroba. ..

For Project: @ Tourism For Class: @ Budget Hotel For Instance: # Desert.. N o X
Class Hierarchy ) hotel_name A ‘J R X v Hotel Hame
(THIRG # Desert Resort Mandawa il |Deser‘t Resort Mandawa |
| 3 SYSTEM-CLASS # Dezert Wind Hotel
¥ O Accommaodation # Heritage Inn Jaisalmer City
¥ @ Hotels # Hotel Ambassador |Mandawa |
@ Three_Star_Hotel (13) # Hotel Deogarh Mahal
@ Budget_Hotel (17) # Hotel Embassy Address
Five_Star_Hotel (10 Hotel Indisna Classi
® Five_Star_Hotel (10) * Bl InoiEna LIBssIE |ekhawati region,Jhunjhunu,rajasthan|
p @ Hertage_Haotel # Hotel Jaipur Inn
b O Places # Hotel Khadim
L . 5 -
B O A_E_ Culture # Hatel Padmini Contacts ‘s B B
O Travel # Hotel Pravasi Palace
# Hotel Sarizka Palace ||
# _Kumbhal Castle bl
. 5 -
|'| &8 Charge Per Day ‘= B ®H
" ann
Types [ ]
@ Budget_Hotel
| &8

& &, IG5..,

Touris...

™ Feport

Figure (i) Protégé

'['-Ei glimps. ..

One of the major advantages of the Protégé arthitecs that the system is constructed

in an open, modular fashion. Its component-basetitacture enables system builders to add
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new functionality by creating appropriate pluginBhe Protégé Plugin Library3 contains

contributions from developers all over the world.

The Protégé-OWL API is an open-source Java libfarythe Web Ontology Language
(OWL) and RDF(S). The API provides classes and pughto load and save OWL files, to
guery and manipulate OWL data models, and to pari@asoning based on Description Logic
engines. Furthermore, the API is optimized for ithplementation of graphical user interfaces.
The Protégé-OWL API is centred around a collectibdava interfaces from the model package.
These interfaces provide access to the OWL modeitarelements like classes, properties, and

individuals.

The API is designed to be used in two contexts:

For the development of components that are executgide of the Protégé-OWL
editor's user interface

For the development of stand-alone applicationg.,(&wing applications, Servlets, or
Eclipse plug-ins)

Protégeé is a flexible, configurable platfofor the development of arbitrary model-
driven applications and components. Protégé hasopen architecture that allows
programmers to integrate plug-ins, which can appsaseparate tabs, specific user interface
components (widgets), or perform any other taskhencurrent model. The Protégé-OWL
editor provides many editing and browsing facisitiior OWL models, and therefore can
serve as an attractive starting point for rapidliappon development. Developers can
initially wrap their components into a Protégé waildget and later extract them to distribute

them as part of a stand-alone application.
Protégé OWL:

The Protégé-OWL editor is an extension protégédhpports the web ontology languages
(OWL). OWL is the most recent development in staddmtology languages, endorsed by the
world wide consortium to promote the semantic WeB/N/L ontology may include descriptions

of classes, properties and their instances. Giueh entology, the OWL formal semantics
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specifies how to derive its logical consequencesfacts not literally present in the ontology,
but entailed by the semantics. These entailmenyshadased on a single document or multiple
distributed documents that have been combined wgfiged OWL mechanisms.

The Protégé-OWL editor enables users to:

+ Load and save OWL and RDF Ontologies.

- Edit and visualize classes, properties, and SWHRisru
 Define logical class characteristics as OWL expoess
« Execute reasoned such as description logic classifi
« Edit OWL individuals for Semantic Web markup.

Protége-Owl’s flexible architecture makes it easgdnfigure and extend the tool. Protégé-OWL
tightly integrated with Jana and has an open salgna API for the development of custom-

tailored user interface components or arbitrary &#im Web services.
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APENDIX B
An Introduction to Jena API

URL: http://jena.sourceforge.net/

Jena is a Java framework for buildiBgmantic Welapplications. It provides a programmatic
environment foRDF, RDESandOWL, SPARQL and includes a rule-based inference engine.

Jena ipen sourcand grown out of work with theP Labs Semantic Web Programme

The Jena Framework includes:

- ARDF API
« Reading and writing RDF in RDF/XML, N3 and N-Triple
«  An OWL API

« In-memory and persistent storage

«  SPARQLQquery engine
Support is provided by thena-devmailing list.
The Resource Description Framework (RDF) is a stahd (technically a W3C
Recommendation) for describing resources. Whatrissaurce? That is rather a deep question
and the precise definition is still the subjectdebate. For our purposes we can think of it as
anything we can identify. You are a resource, a®is home page, this tutorial, the number one
and the great white whale in Moby Dick. Our examapie this tutorial will be about people.

They use arRDF representation of VCARDRDF is best thought of in the form of node and
arc diagrams. A simple vcard might look like tmsRDF:

veard B

John Srmith

The resource John Smith, is shown as an ellipse and is idedtiby a Uniform Resource

Identifier (URI), in this case "http://.../JohnSmith". If you txy access that resource using your
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browser, you are unlikely to be successful; Agré first jokes not withstanding, you would be
rather surprised if your browser were able to a#livohn Smith to your desk top. If you are
unfamiliar with URI's, think of them simply as rathstrange looking names.

Resources havproperties In these examples we are interested in the dopraperties that
would appear on John Smith's business card. Figgh®ws only one property, John Smith's full
name. A property is represented by an arc, labelgdthe name of a property. The name of a
property is also a URI, but as URI's are rathegland cumbersome, the diagram shows it in
XML gname form. The part before the "' is callednamespace prefix and represents a
namespace. The part after the "' is called a loaale and represents a name in that namespace.
Properties are usually represented in this namm fohen written as RDF XML and it is a
convenient shorthand for representing them in diamgrand in text. Strictly, however, properties
are identified by a URI. The nsprefix:localnamenfois a shorthand for the URI of the
namespace concatenated with the local name. Te&@ riequirement that the URI of a property
resolve to anything when accessed by a browseh gaperty has a value. In this case the value
is a literal, which for now we can think of as strings of cleaess. Literals are shown in
rectangles. Jena is a Java APl which can be usegt@be and manipulate RDF graphs like this
one. Jena has object classes to represent grashsirces, properties and literals. The interfaces
representing resources, properties and literals caléed Resource, Property and Literal
respectively. In Jena, a graph is called a modelisinepresented by the Model interface.

The code to create this graph, or model, is simple:
/I some definitions

static String personURI = "http://somewhere/Jaimith";
static String fullName = "John Smith";

/I create an empty Model

Model model = ModelFactory.createDefaultModel();

/I create the resource

Resource johnSmith = model.createResource(persgnURI

/l add the property

johnSmith.addProperty(VCARD.FN, fullName);

It begins with some constant definitions and thesates an empty Model or model, using the
ModelFactory method createDefaultModel () to createnemory-based model. Jena contains
other implementations of the Model interface, eng evhich uses a relational database: these

types of Model are also available from ModelFactory
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