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Evaluation of Ontology Creation Tools
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Abstract—Representation of distributed information, with a
well defined meaning understandable for different parties, is the
major challenge of Semantic Weh. Several solutions have been
built up. Use of Ontologies is one of the solutions to challenges
faced by semantic web. This paper highlights importance of
ontologies. This paper has three fold objectives. Firstly the paper
throws light on how a semantic web based tool helps producing
information using ontologies. Secondly, paper highlights the
importance of ontology. Lastly a comparison of various tools for
ontology development has been presented on various parameters
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I. INTRODUCTION

Web holds s a massive amount of information which is
accessed by different users every day using web browsers. A
user inserts his query in search engine which produces
multiple results which can be both relevant and irrelevant to
the user. Although web can give user all the information that
is needed but often produces irrelevant information. This is
because of the voluminous amount of information present on
the internet which requires human to understand and process
it. This leads to increase in searching time and makes user
responsible for organizing all the information manually. This
becomes a huge obstacle for users who want to quickly find
the desired information [1]

Semantic web comes as a solution to these problems as it
provides information to user based on ontology. It converts
the query information to machine process able form using
RDF based libraries (ontologies) and produces refined
results. This not only helps in reducing time and effort put in
by the user but also allows precise in depth searching.

Il. SEMANTIC WEB

Semantic web can be thought of as extension on World Wide
Web that can be defined as a web of data that can be
processed directly or indirectly by machines.[2]Information
on the internet exists as distributed form and is diversified in
nature i.e. No logical relation/link exists between two entities.
So when a search engine processes a certain query it often
gives irrelevant results as each word in query is treated as an
individual component having no relation with another
component which is part of the same query. Semantics web
extends this diversified network of hyperlinked, human
readable web pages by inserting machine readable
information (or metadata) and their relationship. This, in turn,
lets the automated agents to access the web more intelligently
reducing user’s task of organizing information manually.
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The Semantic Web provides a common framework that
allows data to be shared and reused across application,
enterprise, and community boundaries [2] Metadata of
webpage is organized using RDF(Resource Description
Framework).RDF allows us to frame relation among entities.
These relations are then processed using different ontologies,
which serve as knowledge base.

I11. RESOURCE DESCRIPTION FRAMEWORK

Resource Description Framework (RDF) is a general method
that decomposed knowledge into small pieces, using some
rules about the semantics of those pieces. The idea is to
eventually have a method so simple that it can express any fact
in a structured manner that computer applications can do
useful things with knowledge expressed in RDF.

Structure of RDF:

RDF information is presented in form of triplet i.e. it has three
parts.

A subject: Start node of the edge.

A predicate: Describes a relation between the subject and
object as a verb or type of edge or property.

An object: End node of the edge.

Triples are the core element of RDF. When RDF applications
use RDF in any of the available formats, they see the triples. It
can also be thought of as a labeled directed graph where each
edge in the graph can be thought of as a fact or a relation
between two things.

Everything at all mentioned in RDF means something. It may
be a reference to something in the world, like a person or
movie, or it may be an abstract concept, like the state of being
friends with someone else. And by putting three such entities
together, the RDF standard says how to arrive at a fact.
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Fig.1 Representing structure of RDF

IV. ONTOLOGY

The term ontology has been widely used in recent years in the
field of Artificial Intelligence, Computer and Information
science especially in domains such as, cooperative
information systems, intelligent information integration,
information  retrieval and  extraction,  knowledge
representation, and database management systems.
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Many different definitions of the term are proposed. One of
the most widely quoted and well-known definition of
ontology is Gruber's [8]: ontology is an explicit specification
of a conceptualization [9].

Ontologies are the structural frameworks for organizing
information .They find their application in various fields like
Artificial Intelligence, Semantic Web, Biomedical
Informatics, Library Science etcas a form of knowledge
representation about the world or some part of it. To model
the knowledge domain Ontology is designed for the system to
incorporate the domain information in the form of instances
and data type values, classes and object properties.
Ontologies are different from traditional keyword-based
search engines. In that ontology is metadata, capable of
providing the search engine with the functionality semantic
matching. Ontologies are able to search more efficiently than
traditional methods. Typically, ontology consists of
hierarchical descriptions of important concepts in a domain
and the descriptions of the properties of each concept.
Ontologies allow for machine-understandable semantics of
data, and facilitate the search, exchange, and integration of
knowledge. An ontology is always constructed with a specific
purpose or certain task in mind because of which the content
and structure of ontology is restricted. Several tools have been
developed for implementing metadata of ontologies Protégé,
SWOORP, OilEd, Apollo, RDFedt etc.

V. TOOLS FOR DEVELOPING ONTOLOGIES

Ontology development is by and large domain-oriented
process. This complex process can be well benefited from
tool support. An ontology can be used to support various
types of knowledge management operations which includes
its  retrieval, storage, and sharing (Pundit & Bishr,
1999). XML is not suited to describe machine-understandable
documents and interrelationships of resources in ontology
(Gunther, 1998). Therefore, the W3C has recommended the
use of RDF, RDFS, DAML+OIL and OWL. Since then many
tools have been developed for implementing the metadata of
ontologies by using these languages. Following are a few
tools which have been used to develop ontologies

A. Apollo

Developed at the Knowledge Media Institute of Open
University, United Kingdom [4].Apollo allows a user to
model ontology with basic primitives such as classes,
instances, functions, relations etc. The knowledge base of
Apollo consists of hierarchically organized Ontologies.
Ontologies can be inherited from other Ontologies and can be
used as if they were their own Ontologies. Every ontology has
a default ontology, which includes all primitive classes. Each
class can create a number of instances, and an instance
inherits all slots of the class. Each slot consists of a set of
facets. Apollo does not support collaborative working but can
be extended with plug-ins.

B. SWOOP

SWOOP was developed MND University of Maryland .1t is a
web based OWL ontology editor and browser. Since it
follows OWL it contains OWL validations and allows several
OWL presentation syntax views. It has reasoning support and
provides Multiple Ontology environment i.e., it allows
flawless ontology comparison, edit and merger of entities and
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relationships across various ontologies. Comparison is
possible against their Description Logic-Based definitions,
properties and instances related to them. Since the interface of
SWOOP contains hyperlinked capabilities navigation is
simple and easy navigation. SWOOP does not follow a
methodology for ontology construction. Therefore it allows
user to reuse external ontological data. This can be done
either by linking to the external entity or by importing the
entire external ontology. SWOOP does not allow partial
imports of OWL but concept search across multiple
ontologies is possible. Swoop uses ontology search
algorithms that combine keywords with DLbased constructs
to find related concepts in existing ontologies. This search is
made along all the ontologies stored in the Swoop knowledge
base [6].

C. Protege

Protégé (Noy, Sintek, Decker, Crubezy, Fergerson, &Musen,
2001) was developed by Stanford Medical Informatics [4]
Protege is based on Java and supports modeling ontologies
via a web client or a desktop client. Protégé ontologies can be
developed in a variety of formats including OWL, RDF(S),
and XML Schema. It is a free, open source ontology editor
and knowledge-base framework. Since it provides a plug n
play environment it acts as flexible base for rapid prototyping
and application development. Since knowledge-based system
development is done by a team which includes both
developers and domain experts who may be less familiar with
computer software. Protégé works with an assumption that
knowledge-based systems are usually very expensive to build
and maintain. Protégé guides developers and domain experts
through the process of system development.

D. RDFedt

RDFedt allows a user to build complex and structured RDF
and RSS (RDF site summary) documents. RDFedt is
developed by Jan Winkler of Germany [4]. RDFedt is a
textual language editor. It is not a Java program, is not
platform independent, and works only on Windows.

It provides an overview of complex data structures with
element trees. Additionally, it allows a user to test data and to
give comments and error messages with the help of some
functions. RDFedt supports RDF, RDFS, and Dublin core
elements.

Provision of modules like aggregation, notation, content, cut,
organization, change of page, threading etc is given in RSS
1.0. RSS 0.91 supports declaration and levels of styles in
XML, sets of imported elements, and the automatic
generation of an RDF-based linked list from an HTML
document.

E. OilEd

OilEd or OIL editor was primarily intended to demonstrate
the use of DAML+OIL. It was developed by information
Management Group of the Computer Science Department at
the University of Manchester, United Kingdom[4].OilEd
allows user to create and edit OIL ontologies. It doesn’t
support a full ontology-development environment. Also it
doesn’t support several activities like creation of large scale
ontologies, versioning,
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augmentation and the migration & integration of ontologies
which are involved in ontology construction.

OilEd lacks extensibility provision but use of arbitrary class
expressions, primitive and defined classes and concrete-type
expressions is provided.

F. OntoLingua

OntoLingua is an ontology library and server that can be
accessed using traditional Web Browser. It was developed by
Knowledge Systems Lab in Stanford University in 1997[4].1t
also supports World Wide Web interface and translation into
different formats. It provides a user-distributed collaborative
environment, a suite of ontology-authoring tools, and a library
of modular, reusable ontologies. Authorization can be
provided by assembling and extending the ontologies
obtained from the library and tools. Taxonomy reorganization
and name conflict resolution in knowledge base is done using
Chimaera. Write-only locking and user access-level
assignment allows multiple users to use OntoLingua.

VI. COMPARATIVE ANALYSIS OF ONTOLOGY
TOOLS

Various parameters have been listed, based on which a
comparative study has been done amongst all six ontology
tools that have been discussed before.

General description of the tools (Table 1) includes
information about developers and availability. We can see
form (table 1) that: Apollo, Swoop, Protége, RDFedt, OilEd
and OntoL.ingua are open source or free available editors.

Table |
GENERAL DESCRIPTICN OF THE TOOLS

Todls Drevvel oper Aovailability
Apollo EMI Open University Open Jource
Swroop MHND Ui versity of | Open Source

Ilarsd and
Protégé S Btanford Tedversity FreefOpen Source
RDFedt Jar Wird er Free
OilEd Univeraty of Manchester, | Free

United Kingdom
OntoLingua | Knowledge Systems Lab, | Free

Starfor d Tniversity

Software architecture and tool evolution (Table Il) details
information about the necessary platforms required for tool
use. The following information has been included: default
architecture (standalone, client/server, n-tier application),
extensibility, storage of the ontologies (databases, ASCII
files, etc.) and extensibility. All of these tools are moving
towards Java platforms and allow ontology storage as files
except Swoop which is web based. Protégé and Swoop have
client/server architecture where as Apollo supports
standalone architecture.
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Table 11
SOFTWARE ARCHITECTURE AND TOOL EVOLUTION

Todls Semattic Extenghility | Ortology Storage
weh
Achitecture

Apalla Standdone | Plugins Files

Awoop Web  based | Ves Aa | As HTMIL
and  Client | Plugins Models
server

Protégé Standdone | Plugins Files and DELIS
and  client (DB
server

EDFedt ViaPlugins | Files

DilEd Ha File

OntoLingua ViaFlugins | Files

Interoperability (Table I11) gives information about the tools
interoperability with other ontology development tools and
languages, translations to and from some ontology languages.
It is another important feature in the integration of ontologies
in applications. Most of these tools support import and export
to and from many languages in a variety of formats. Swoop
supports RDF (S), OIL and DAML for import and OWL,
XML, RDF and text formats for export. Apollo supports
Apollo met language and OCML and CLOS for import and
export respectively. Protégé supports the import of text files,
database tables and RDF files and export of XML(S),
RDF(S), OWL, Clips, SWRLIQ, Instance Selection,
MetaAnalysis, OWLDoc, Queries
and(RDF,UML,XML)backend. OntoLingua supports IDL,
KIF for import and KIF, CLIPS, IDL, OKBC, Syntax, Prolog
Syntax. Most of them support RDF(S) and XML(S).
However, there is no comparative study on the quality of each
of these translators. Moreover, there are no experimental
results about the possibility of exchanging ontologies between
different tools and knowledge on the loss in the translation
processes.

Table 111
INTEE_OPERAEBEILITY
Tools Wiath other | Import form Exports to
Ohtol ogsr L anguage Langiages Storage
Tools wreb
Architechar
e
Spollo Mo Appollo MMeta | OCIML and CLOE
L anguage
Baroop Mo WL WL, FEDF(Z, OIL and
RDF atud | DAL
text forrm ats
Frotége PROIVET, FWILLED, VI CED .,
OERC, RDF{&=D, RDF(S), OWL,
JESE, WAL, Clifos,
FaCT and | (RDF, UL, SVWEREL-IC,
Jera AL hacke Instarice
rucl, Select ory,
Ezxcel, Iletasnalysis,
BicP ortal WAL o,
arud Daeries and
DratalTaster (RDF TTIWL,
ML b ackend
FEDFedt JEEEN RDF{=h, OIL FEDF(=h, 010,
. DiandL.,
DAL, SHOE
SHOE
CDHdEd Mo RDF{=, OIL FEDF(E,OI0,
. DAL HDIL,
DAL A I SHIC, dottsg
HTIIL.
Orntol dngaa IS RN IDL KIF EIF,CLIPS IDL O
KB, Sxmata,
FProlog Syvrdax
Published By:

Blue Eyes Intelligence Engineering

& Sciences Publication

Exploring Innovation




Evaluation of Ontology Creation Tools

Inference services are presented in (Table 1V). This includes:
built-in and other inference engines, constraint and
consistency checking mechanisms, and exception handling.
For built-in inference engine Protégé uses PAL and OilEd
used FaCT. Protégé and Swoop have external attached
inference engines. RDFedt uses exception handling.

Table IV
INFEEEHNCE SEEVICE
Tool s Bult-in Constraint F | Exception Handling
inference C omsi sterncy
2 er=tul Checking
Apollo Mo Teg Mo
SBwoop Mo Odyy with | Mo
reasotwed
plug-in
Protégé Y esPAL) Tes wia Flug- | Mo
itz like PAL
atul FalT
RDFedt Mo Only checks | Yes
writitig
mistakes
0i1Ed WAath FalT Wia FalT Mo
Ontolin Mo Wia Chitmaesta | Mo
2aa

VIl. CONCLUSION

A major challenge at present is the need for Ontology tools to
support more expressive power and scalability with large
knowledge base and reasoning in querying and matching.

In addition to this, they need to support the use of high-level
language, modularity, visualization etc.

The is also some scope of research and applications about
dynamic web pages consisting of database reports in
e-commerce (Tarassenko & Bukharova, 2001).

Research on ontology-integration tasks in B2B ecommerce is
also undergoing. The infrastructure of  business
documentation from the integration perspective and the
identification of the integration subtasks were suggested
(Monostori, Vancza, & Ali, 2003)
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