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Abstract. The fact that many people simultaneously construct the pages of the

Web in an independent way, generates a great obstacle for the machines that
track the information in it. Therefore, the concept of Semantic Network has

been introduced. It provides a standardization of the information through

markup languages (SGML, XML, etc.) where the user generates his own anno-

tations, almost all of them as labels or syntactic rules. Relatively few of the lan-

guages have tried to represent and to manipulate the knowledge with methods of

Artificial Intelligence. This paper proposes a structure (an ontology) more suit-
able to represent knowledge, with interesting contributions with respect to
current languages (AML+OIL[5], RDF[8], OWL[12]). Also, this paper presents

an automatic algorithm to match and merge two or more ontologies. This merg-

ing is important when it is desired to increase the knowledge in an ontology. In
that way it is possible to accumulate the knowledge in an automatic way. The

process of merging begins by obtaining the value of the similarity between each

elements of the ontologies (through COM[1] Algorithm); later, the optimal
matching is sought. Finally, the result defines the new ontology. This process

is performed totally by the computer. That is to say, the user does not take part

in this process, as it happens in current merging algorithms (OntoMerge[6],

FCA-Merge[9], Chimaera[11]. Prompt[13], If-Map[14]). In the merging, the
OM Algorithm solves problems of contradiction and reorganization of the final

ontology. The efficiency of the algorithm of fusion is demonstrated through

several examples.
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1 Introduction

These days computers are not anymore isolated devices but they are important entry
points in the world-wide network that interchanges knowledge and carry out business

transactions. Nowadays, using Internet to get data, information and knowledge inter-

change is a business and academic need. Despite the facilities to have access to the

Internet, people face the problem of heterogeneous sources because there are not
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suitable standards in knowledge representation. This paper addresses this need of
businesses and academia.

Many answers that people require involve acceding several sources in the Internet

and then they merge manually the acquired information in a reasonable way. Merging
the information is an important task and many languages and tools (DAML+OIL[5],

RDF[8] and OWL[12]) have been developed to describe and process Internet content

but the languages lack enough expressiveness to detail knowledge representation.

It is required that computer decipher the information (said, in a document written
in a natural language) and convert it to a suitable notation (its knowledge base) that

preserves relevant knowledge. This knowledge base can be an ontology. Ontology is
an information technology that manages the knowledge through nodes that are joined
with each other through relations, to describe a knowledge domain. Current works

that merge ontologies (OntoMerge[6], FCA-Merge[9], Chimaera[11], Prompt[13],
and If-Map[14]) rely on the user to solve the most important problems found in the

process. This paper describes two important contributions to obtain better advantages
of the Web resources:

1. A new notation to represent knowledge using ontologies, called OМ

(Ontology Merging) Notation and
2. An automatic algorithm to merge ontologies called OM Algorithm- That

is, without human intervention

The OM notation provides several improvements to current languages of definition of

ontologies. Two of them are: (a) the new type of relation called Partition; (b) a node
or concept can also be defined as a relation.

Likewise, the merging algorithm that we will explain is totally automatic. This algo-
rithm solves by itself all the problems found in the process. That is to say, the user

does not take part in the process.

2. OM Notation

In the context of sharing knowledge, ontologies provide a clear, syntactic and formal-

ized structuring of a set of nodes also called concepts that are related to each other,
under a knowledge domain and that is common to many people and machines.

OM Notation represents ontologies through a structural design with labels similar
to XML. Theses labels identify the description of the concepts and their relations. The
labels and their descriptions are shown on table 1.

The binary and n-ary relations are described in OM Notation. That is, a relation

can have more of one value and these could be concepts. For example, Zebra concept
has a relation Color that is connected to two elements White and Black.
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6. It solves some of the contradictions detected in (5), through inconsistency
measurement [7].

4. Tests

Tests have been merging ontologies in the domain of geographic zones, description
of animals, biographies and description of tools, products and novels such as Cien
Años de Soledad of Gabriel García Márquez. The ontologies were obtained manually
from several documents describing that described, the same topic. The obtained on-
tologies were merged (automatically) by OM.
The validation of results has been made manually, although we are designing an
automatic validation tool.

The work to be reported is a summary of the Ph D. thesis [3] of one of the authors,

and uses COM, a software [1] that, given a concept ca in ontology A finds the most
similar concept cb in ontology B, as well as its similar value.

Conclusions

A notation has been created to design ontologies. This notation presents some im-

provements made to languages of ontologies that exist in the Web. We also imple-

mented OM, an algorithm to fuse ontologies; this algorithm does not process texts but
it takes care to preserve the semantic of the merged ontologies. It detects the inconsis-

tencies during the merge and it solves them. OM makes the fusion totally automatic.

This is a great improvement to the fusion algorithms that are in the Web, since they

perform the fusion in a semi-automatic form. It is to say, the user in them takes part in
the important points of the fusion. OM notation and OM algorithm are part of the

answer to the great necessity to make that the computer, as important entry point in
the Web, can accumulate knowledge and make transactions of business without hu-

man intervention.
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