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Abstract- So far various approaches and frameworks have
been proposed to address the problem of ontology evolution
management. They use different methods and techniques to
tackle its various aspects like change management, inconsistency
administration and incorporation of temporal information.
Despite all the efforts made in this direction, the problem of
ontology evolution management still needs to be resolved. Having
identified the limitations and drawbacks associated the current
existing approaches, we have proposed an approach which is
based on mathematical model of ontology and makes use of an
adjacency matrix to handle the changes in the concepts as well as
in the relationships among the concepts of ontology.

Index Terms— Ontology, Management, Approaches, Evolution
and Matrix

I. INTRODUCTION

NTOLOGIES are used to describe and represent the

knowledge of a domain. In the dynamic environment

like web, domains change when changes occur in the
universe of discourse, in the user’s requirements, and in the
view of the domain. The underlying ontologies which model
these domains have to be modified in order to keep the
knowledge up to date [1] [2] [3] [4], if these changes are not
incorporated timely, then the reliability, accuracy and
efficiency of the ontology-based applications are downgraded
[5]. Hence, the management ontology evolution is an essential
requirement for retrieving useful and time dependent
information from ontology-based systems.

To handle the critical issue of ontology evolution
management, researchers have devised various approaches and
frameworks [4] [6] [7] [8] that use diverse methods and
techniques. Some of them have tried to address the problem by
using the works already conducted in the area of database
schema evolution and schema versioning [9] [10]. Others have
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borrowed techniques, methods, tools and ideas from belief
change [11] and revised the concepts of belief change in order
to apply it to the ontology evolution management. Still others
have made use of the concepts and ideas from the database
management systems to create ontology-based management
systems.

In spite of the plethora of approaches and frameworks
devised so far, the task of management of changes in the
underlying ontologies has still not been resolved efficiently as
well as effectively. It our opinions, the main obstacles in the
way to the solution of the problem are the inappropriate
techniques and methods used to handle them. In this paper we
have used a different technique to mange the changes that
cause the relationships to be inconsistent in the underlying
ontology. Our technique uses adjacency matrix of the
weighted directed acyclic graph of the ontology that needs to
be up to date.

The remainder of this paper is organized as follows. In
Section 2, a survey of the ontology evolution approaches and
their analysis are given. Details of the proposed methodology
are given in Section 3. Section 4 narrates the discussion of the
methodology. Finally, in Section 5, we give concluding
remarks and future work

II. LITERATURE SURVEY

Ontology evolution has been an unavoidable requirement
for an ontology-based application [12]. Researchers have
proposed a wide spectrum of approaches and frameworks to
deal with the critical issue of ontology evolution management.
A number of researchers have tried to handle it by devising
various tools.

OntoView [13] is a web-based tool that helps users to
manage changes in ontologies. It has a transparent interface to
various versions of ontologies. It maintains not only the
transformations among different versions but also the
conceptual relations among concepts in these versions. In
addition, it also keeps various versions of ontologies
interoperable. OntoManager [14] is ontology management tool
that guides users to modify ontology when users’ needs are
changed.

The authors have proposed a six-phase ontology evolution
approach [15], its phases are: the change capturing, the change
representation, and the semantics of change, the change
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implementation, the change propagation, and the change
validation.

In [13] the researchers have proposed a component-based
framework for handling changes in ontology. It can represent
not only various representations of the changes but also
integrates these representations. It is has a number of salient
features such as ontology update, data transformation,
reasoning, verification of data and approval of data.

Klein and Noy [3] are of the view that the information
regarding the ontology changes can be represented in a
number of ways. The framework proposed in [16] represents
and integrates different representations of the changes.

Ontology change management approaches described in [15]
and [17] help identify the semantics of change and ensure
consistency in achieving the semantics of change problem. In
their procedural approach [15], the researchers have presented
the concept of evolution strategy that ensures the evolution
process according to the users’ requirements. This approach
enables the users to customize the semantics of change. The
declarative approach described in [17] model ontology
evolution as reconfiguration-design problem solving. It
reduces the problem to a graph search where the nodes act as
evolving ontologies and the edges describe the changes which
map the source node into the target node.

To handle the problem of ontology evolution management,
the researchers have proposed an evolution log [14] that is
based on evolution ontology for the KAON ontology model.
The evolution ontology described in this approach deals with
different kinds of changes, dependencies among changes and
the decision making process.

Ontology evolution approach identified in [17] not only
manages dependent but also distributed ontologies.

The problems that the users have to face handling ontologies
in the distributed environments like the Web are narrated in
[18]. Some researchers have made use of the research already
conducted in area of database schema versioning as well as
schema evolution to handle the problem of ontology evolution.
In [18] the researchers have identified the problems associated
with ontology versioning. In [18], the researchers have
compared the evolution of ontologies with that of database
schemas.

In spite of all the approaches, frameworks and tools that are
devised to tackle the problem of ontology evolution, the
problem still needs to be explored. We have observed that
most of the approaches that deal with the change management
of ontology are either complex or give birth to new problem of
inconsistency. Moreover, the management of relationships
among the concepts of ontology is not handled in the
appropriate and effective way. We have proposed a
methodology to address the problem of ontology evolution.
Our methodology makes use of the graph to represent
ontology. The graph is stored as an adjacency matrix. All
changes to concepts as well as relationships of ontology are
made through the adjacency matrix.

III. PROPOSED WORK

To overcome the drawbacks and limitations associated the
current change management approaches described in Section 2
we have proposed a methodology to handle the critical issue

of change management in ontology evolution. Our technique
is based on mathematical model of ontology and makes use of
the adjacency matrix of a weighted directed acyclic graph for
the given ontology. Mathematical model of ontology is
defined as:

0={C, R} e (D)

In Equation (1), O is the ontology name, C is a set of
concepts (nodes of the ontology graph) and R is a set of
relationships (edges of the graph) among the concepts (nodes
of the graph). These two sets, i.e., C and R, are further defined
as follows:

C={c;, crcn} erreee e (2)

In Equation (2), we assume that there is m number of
concepts in the ontology. Now we define the set R of
relationships among the concepts given in Equation (2) as
follows:

R= ﬂ{l URA, URT, URS, URAs}... (3)

In Equation (3), R, Ry Ry Rg and R,s are sets of
relationships such as .is-a (inheritance), has-a (aggregation)
transitive, symmetric and association relationships among the
concepts of the ontology, respectively.

These sets of relationships can be written as follows:

Ri={Ri,Rp .. .Rij} e (4)
Ry={Ryp Rz ., Rarf ... .. 5
Rr={Rys, Rrs ., Ry (6)
Rs={Rs;, Rss,... Rg} oo, (7)

Rus= {Rusi,, Ruso. .,

After we have defined ontology in terms of concepts and
their relationships, we create a weight directed acyclic graph
of the ontology in which nodes represent the concepts of the
ontology and its edges the relationships between the concepts.
To store the graph, we create an adjacency matrix... the rows
and column headings represent the concepts and elements
stored at the intersection of row and column the relationships
among the concepts.

To manage the changes in the relationships we modify the
value of the element in the adjacency matrix. In order to
handle changes in the concept, we alter the concepts and
rearrange them.

IV. DISCUSSION OF THE METHODOLOGY

Our methodology as compared to the others described in
Section 2 is simple and easy to use. Its visual support helps
users analyze the relationships among concepts within
ontology. Through this methodology, we are able to resolve
ontology mismatching problems.
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V. CONCLUSIONS AND FUTURE WORK

In this paper, we have proposed a technique to tackle the
problem of change management pertaining to ontology. This
methodology is based upon the adjacency matrix which is
created from the weighted directed acyclic graph of the
ontology that needs to be modified. The most salient feature of
this methodology is that it helps users manage the
relationships among the concepts of ontology in an excellent
way providing the opportunity to visualize the change
management process. In addition, it will prove to the most
effect tool for analyzing the relationships of the ontology.

In the future, we are going to enhance the technique to
incorporate temporal information to maintain the history of
changes in the ontology.
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