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Abstract—Ontology, a branch of artificial intelligece, is a
formal representation of concepts of a particularochain and
relationships amongst those concepts. Ontology aets a
powerful tool or a driving factor for many real worldpplications

Il ONTOLOGY AND WEB SEMANTICS

According to Tim Berners Lee (1999) the Semantich\ige
an extension of the current web in which informatis

and this paper presents some of those ontology-daseg_iven in a well defined meaning. And that, accogdia his

approaches. This paper describes how ontology is ebed
implemented and used in Web Semantics, Businesscéss
Networks and Knowledge and Application Engineering.
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I INTRODUCTION

Aristotle was the first to define what is an Ontplo From
then and till now people like Thomas Gruber, Timrriges
Lee and many more have redefined Ontology. From
those definitions we can state that Ontology, andaof
artificial intelligence, is a formal representatiohconcepts

vision, should enable the machines to “understatia¥
semantics of the web resources and, therefore ate a
more “intelligent” behavior in their activities @earch. To
state Tim Berners Lee's definition in a simplifiménner we
can say that Web Semantics is a process of makiy w
surfing more intelligent or smarter. And it is rieal using
Ontology. According to [1] Ontology designs a uréqpath
that the information required through queries niakbw to
rive at the web resources containing the desired
AMformation. Also [1] says that Ontology is expett®o
provide structured vocabularies that give the ietehips
between different terms, allowing intelligent agerfand

of a particular domain and relationships amongsis¢h humans) to interpret their meaning. Therefore,Hélps us

concepts.
knowledge representation of a domain of interesto@gy
which is created with different approaches likegrait based
extraction, Ontology pruning, data mining etc.,saes a
powerful tool in many modern knowledge based systdin
supports natural language processing, informatibering,
information retrieval and data access. Ontologys &g a
driving force for many real world applications likihe
Semantic Web, Business Process Networks, Knowladde
Application Engineering and many more. In other deor
Ontology acts as an approach for these real
applications. From [1] it can be inferred that Qogy
building which is a automatic or semi-automaticqass has
the following as its fundamentals:

1) Collecting all the data or information related the
domain of interest as a textual corpus

2) Extracting relevant terms from the textual carpu

3) Identifying those as concepts.

4) Determining the relationships amongst the cotscep

5) Determining hierarchy in the concepts identified

6) Determining the attributes, properties, ruled amioms
for the concepts.

7) Populating the existing Ontology by mapping ne

concepts and individuals to it.

These fundamentals remain the same even if thevaplpes

for building the Ontology vary. The classificatigenerated

from the target domain, termed as Ontology, is th
implemented in various real world applications, ethiare

discussed in further sections of this paper.
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In more simplified words, Ontology is thei

wor

0 conclude that when Ontology is implemented withi
web resource and when a user queries the web oesour
he/she gets the expected information. This is hawology
acts as a driving force for Web Semantics or inpsm
words makes the searching activities smarter.

Il ONTOLOGY AND WEB CONTENT
MANAGEMENT SYSTEM

According to [2] these days information over thebwis
growing at a tremendous rate and it is becomingeenly
important to process this pure or raw informatidrhe
reason being this ‘processed knowledge' has a flot o
potential in search engines, product recommendsteisy
Therefore, a tool like Collaborative Content ancetJsased
Web Ontology Learning System holds a strong pl§2k.
adds that this system integrates two supervisethilea
approaches- Content-based Learning and User-based
Learning Approach. The Content-based Learning Aagino
extracts Ontology concepts, constructs an Ontolggph
(OG) through the automatic learning of web documemd
extracts relevant terms through text mining. Therdsmsed
V{Tearning Approach extracts the subset of the Ogiolo
Graphs using features analysis methods and builds a
personalized Ontology by using intelligent agenprapch

so that user reading habit and preferences areureapt
ghrough their semantic navigation and search over t
Ontology-based web content. This system creates
collaborative Ontology learning by doing a contingo
Ontology matching and refinement process on thelogy
which is created from content-based learning ared-based
learning. The specialty of this system is that iveg
feedback and personalization along with the Ontplog
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following manner:
Content-Based Learning Approach:
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with 4 main steps. They are-
1) Textual Analysis
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2) Concept Selection
3) Ontology Learning and
4) Ontology Validation.

[2] Depicts a figure involving above four steps

)
— { 1.Textual AnalysiHZ.CDncept SelectimJ

Texual Corpus

C3=[el.ﬂntolurgl,r‘q.fillitlatio “~— 3.0ntology Learning

Concept Graph

Figure:Four Content Based Ontology Leaming Process [2]

Further [2] adds to Content-Based Learning Apprahahit

defines the Ontology Graph(OG) which is actuallye th

outcome of Ontology learning.[2] also depicts aufig of

OG which defines different types of knowledge units
of complexity to comprise _‘ —

according to their level
knowledge where a knowledge unit is any objectghia
Ontology Graph that give semantics expression.

Ontology Graph

contains many general concepts with a set of gpdcif
domains. It basically includes a content management
system, with advance search engine.).

User-Based Approach:

The OG defined in the former approach is used ve the
personalization OG output which is accompanied bgru
reading preferences and each user's Personalization
Ontology Search Agent learning result. Actually sthi
approach makes use of a system that is based ousére
reading habits and it captures preferences. Theferpnces
are stored in XML and then the XML acts as an irtpuhe
user’s Personalization Ontology Search Agent. TMLXs

for every user and is stored on his/lher PC. User's
Personalization Ontology Search Agent respondsesonl
user preferences, collect the user feedback, dbsistser to
search their interests, and report learning résul@ntology
learner for further learning.

[2] Depicts OG in second phase i.e. the User Based
Approach
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Figure:The Example Structure Of OG [2]

[2] Has given BuBo as the example of such a colatbee
system.[2] then has elaborated the architectuBudo with
the help of the following figure.

~Client Side —Server Side "
A A !
Figure:Ontology Graph [2] Tﬂ a | H
. .. Clients  Domain Experts !
The fqur components of the OG are described inrf2he WL,
following manner:
1. Candidate Term (CT) — the smallest units thaiaeted in Bacaa. uw:
the form of a sequence of Chinese characters (for ; an - \ u
illustration), those are meaningful words in humar e &-J
perspective. ﬁ ;.-_:,.!,e-. B amEld I]
2. Concept (C) — one or more candidate terms groug ; Wiy Agent XML Web Sorvice  Onfoloay Loarnar
together with explicit relations to other knowledgst, it is Servens
the basic knowledge unit in the Ontology graph. E‘W =
3. Concept Relation (CR) — the weight direct relasi = [——t
between two concepts. That defines how two conaejrse sqm EEL':"‘H ;
to each other. \ /N 4
R — 06 Blorags Server

4. Ontology Graph (OG) — The entire knowledge unii
created by groups of concepts, representing

comprehensive knowledge of the domain of a web mblan
(where web channel is a semantic web system whic

Figure:Ontology Learning Server And
Web Channel server [2]
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V. ONTOLOGY AND BUSINESS PROCESS

NETWORKS

As the advance development in research field gflahning
and software engineering is increasing day by there is a
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domain. Ontological approach planning provides a
framework to reason about the effects of sequerafes
actions in a discrete dynamic system. The knowledge
representation provides the system analysis whicthdr

illustrate the need to link declarative and procatiprocess
representations, for managing processes in deveopof
applications and for integrating information frorismhrate
information sources in multiple domains. Ontologpsorts
the organization’s wide decision- making and infation
management process in this modern era. In the fokae,
automated support will be required for such largales
design and analysis of the business processes.
automated support can be provided with the help
Ontology. From[3] we say that Ontology is a spesifion
of what exists (or may be conceptualized) and wietan
say about the world in a formal or informal manfsr.
further states that the major goal of building Qugy is to
capture the knowledge about specialized domaince®m
Ontologies collect the knowledge related to procassels
in various domains and development tools.
Ontology basically supports both semantic of thendim

Thiterogeneous

of Ontologies in huge systems development is giiren
design of the CYC system.

V. ONTOLOGY AND APPLICATION AND
KNOWLEDGE ENGINEERING

[4] says that ,now in many areas such as knowledge
engineering, software reuse, digital libraries bwn the
information processing, semantic web,
afformation retrieval and so on Ontology is theéhdsis the
knowledge representation or a semantic network hwhic
focuses on the specific content of the domain. He t
software field, any software which has the conceggtions
amongst those, the description of the transactiongssing,
semantic interaction, as well as simple reasonimd lagic
rules is known as the software of the Ontology.dijs a

Proceggvelopment of Ontology. [4] gives description dfet

assessment phase. It states that the assessmesg isha

knowledge and domain independent process managemetiteady developed Ontology which with the corresjiog

According to [3] Ontology is illustrated by the dgopment

software environment tests the validity of the Qugg.

of the Semantic Web, Darpa Agent Markup Languag€esting is done to check whether the target Onjologets
(DAML), and Ontology Web Language (OWL). Recenthe requirements specification and answer questorite

software development of process Ontologies regsireh
Ontology based languages to span languages such
informal textual process descriptions, structuredadiow

beginning of the project dealing with the analysif
capacity issues. Also testing of the target apptica
environment Ontology is done. [4] mentions that the

programming diagrams, UML diagrams etc. But [3]nthe prototype system should track the users for threept and

mentions that it is very challenging to build swemplete
Ontology in this open and dynamic environment, \whigll

implement large scale business process model. Woe tengineers

techniques are mostly
Ontologies that support requirement analysis ad asl
software development. The process modeling is atuch
the context of theory of automata and distributgstesm to
define the operational semantics of computing syste
These different aspects provide an Ontology for efiad
and describing computational system from domaimtpof
view. Likewise from application development poirfitview,
domain modeling for system specification is supgentvith
higher level abstractions such as data-flow diagrand
object-oriented modeling. [3] then states that Isirgystem
can be described in a multiple number of ways Withhelp
of nonstandard and proprietary Ontologies. Thotughvery
difficult to standardize Ontology, recent attempts
standardize such Ontology have led to evolutiomaottiple

standards such as XPDL, ebXM and BPEL. [3] Addg tha

Model based software development promote a modetmlr

system approach to standardize the process Ongslogi

embedded in the system. Ontology plays vital ralestich
business process modeling by exhibiting intelligesthavior
or interacting with the world by providing decistomaking

and information-management processes to reasont abou

percepts from the world and execute actions onwbed.
Process management hence focuses on knowle
representation or modeling the different entitibattthe
agent may interact with, in the real world. [3] Mens that
Ontological development is done for formal knowledg
representation for a real world phenomena in paetc

relationships according to their navigation or shar[4]
then mentions the refinement phase in which th®logy
need to perform several cycles unt@ th

integrated to develop proce®mtology reaches the specified level. [4] mami@about

the maintenance phase in which Ontology specifinat
often need to change in order to reflect the ghann the
real world. In order to reflect these changes {djes that it
is required to safeguard the Ontology. Maintenante
Ontology is considered as a process of organizakonthe
internal Ontology updates - delete - insert thecpss [4]
states that there should be strict rules. Recometnd
collection of Ontology changes if implemented arm t
possible impact of the application is thoroughlgtéel then
it begins to transition to a new version of the @wogy. This
model of Ontology thus, helps in decision making.
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Research Project: AER Modeler and Validator: Eeifdug-in for AER

Diagrams [July’09-May’'10]

The developed tool AERModeler and Validator is alifse Plugin to
draw and model AER Diagram [2] proposed by me asaeh work. It is
an Eclipse Plug-in and thus can be accommodatedpast of the Eclipse
Framework. It is implemented by extending the Griegh Editing

Framework (GEF) and Draw2d. It follows Model Viewi@roller Software
Design Pattern for implantation. The Tool Helpsitaw, Edit Validate the
AER Diagrams .It also provides the XML export ar@LSscript generation
functionality.
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