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Summary

This article represents an attempt to expose the benefits of using
computerized system subject area ontologies. It also provides the
major design phases of such ontologies.
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1. Introduction

Ontological engineering consists in design and
development of ontology (specific type of knowledge
base). It requires professional skills in knowledge
engineering from developers — from knowledge extraction
to structuring and formalization. Ontological engineering
combines two major technologies of large system
engineering — object-oriented analysis and structural
analysis.

Ontology is designed as tree or network consisting of
concepts and relationships between such concepts. These
relationships can be of different types, for example, “is
part of”, “is a”, “has property” etc. Concepts and
relationship have universal character for a certain group of
subject area concepts. A specific concept from such group
can be selected for “filling in” its ontology and assigning
specific attribute values. Ontology is a model of subject
area using all available means of representation of
knowledge relevant to such area.

Ontological structure, i.e. ontological engineering is
the most powerful cognitive tool visualizing the structures
of individual and corporate knowledge in all areas.

Ontological approach to computerized representation
of information has already offered quite accomplished
application in various areas. Theoretical research
developments dedicated to semantically correct document
search (including data selection by network agents) and
computerized formation of ontologies based on

available resources is also very important.
Additionally, based on this approach specialists perform
the following processes:

e Data mining - identification of relevant
dependences and trends as a result of intellectual analysis
of data banks and databases.

e Text mining — a complex of techniques for
knowledge extraction from documents in natural
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languages and their representation in a user-required
format.

* Content analysis — a method for objective
qualitative analysis of data resource content.

* efc.

Being a sui generis general conceptual dictionary,
ontologies significantly facilitate mutual understanding
between human individuals in data sharing. Besides, data
representation in ontological format, in addition to
computerized data processing, provides the most
illustrative and accurate way to formulate knowledge in
the selected area. The latter fact has an enormous value for
educational purposes. Education, being a directed process
of knowledge communication, can serve as a rather natural
area for application of ontologies. Specifically, the
development of efficient computerized education system
to a large extent depends on the results of data structuring
and computerized representation.

Importantly, computerized systems always require
communication representation of various types of
knowledge (regulatory and reference data, guidances,
conceptual model of subject area, mathematical models,
mathematical methods, standard solutions, programs,
limitations, approved designed solutions etc.).

Ontology description can be made on numerous level,
and each such level can be used as a skeleton for the next
level (Fig.1).

Ontological engineering process for computerized system

subject areas (PCSSA)

In the first place certain fundamental rules for
ontology development must be formulated. These rules
may seem rather categorical. However, in most cases they
will be useful for design solutions.

e The only correct method of subject area modeling
does not exist — there are always viable alternatives.
The best solution almost always depends on expected
application and extensions.

e Ontological development is always iterative.

e Ontological concepts must be close to objects
(physical or logical) and relationships in the subject
area in consideration. Most probably, these will be
nouns (objects) or verbs (relationships) in the
sentences describing your subject area.
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This means that the awareness of ontology application
and its degree of detail or generalization will determine
many modeling solutions. Among several viable
alternatives we need to identify the one which will be the
most efficient for task solution, as well as the most
illustrative, upgradable and easiest in maintenance. We
also need to remember that ontology is a model of the real
world, and ontological concepts must reflect this reality.
After determining the initial version of the ontology we
can evaluate and adjust it by using it in applications or
problem solution methods and/or by discussing it with the
subject area experts. As a result, a revision of the initial
ontology will be required most probably. This iterative
design process will probably continue through the whole
life cycle of the ontology.

In this article we focus on general aspects which must
be taken in consideration and offer one of the possible
methods for PCSSA development.

The logical and linguistic nature of the offered
algorithm for ontological engineering of automated system
subject area consists of several steps:

1) Task identification. Data engineer must identify the
scope of issues to be supported by the ontology and

Technologic
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language or
another

graphic
description in
form of
semantic
network
Logical
description
(objects,
predicates,
functions)
Frame
description
(classes
their

properties)

the types of facts which will be accessible specifically
to each individual task occurrence.

2) Collection of data related to the subject area. Data
engineer either can be already an expert in the subject
area in consideration, need to communicate with real
experts for identification of all their knowledge as
well as exclusion of contradictions and inaccuracies.

3) Vocabulary definition, i.e. identification of concepts —
basic notions of the specific subject area.

4) Construing important concepts within the verbal
model.

5) Determination of relations and interactions between
the basic concepts.

6) Formation taxonomic hierarchy

7) Registration of general knowledge about the subject
area in a formal format. Possibility of re-using the
existing ontologies and standardized dictionaries.

8) Ontological coordination test.

9) Description of the specific task occurrence.

10) Query transmission to logical output procedure and
answer receipt.

Debugging ontologies.

Protégé
software
environment or
another

beginning ideas
description and
refinement

Verbal
description of
natural
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and

Fig. 1 Ontology description and work levels
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Conclusion

This article represents an attempt to expose the benefits
of using ontologies in computerized system subject areas.
It lists the steps of designing such ontologies. Naturally,

the

implementation of this approach in the existing

computerized systems will require significant revisions.
However, the new benefits of computerized systems are
cost effective. Moreover, the whole or part of ontology of
the same subject area of computerized systems can be re-
used in the ontological design of another subject area of
computerized systems, which reduces development and
implementation costs.
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