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Abstract. The paper focuses on ways of reuse of an
existing taxonomy in an ontology construction. The paper
presents the possibilities of using the taxonomy built in
the selected domain when creating its domain ontology.
The first part explains the difference between taxonomies
and ontologies in different contexts (the meaning of
concepts, the language used, etc.). The second part
focuses on the description of the specific domain ontology
and the use of the existing taxonomy for its building.
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1.Introduction
The significant project milestone towards creating of
the knowledge portal in the NEC field is a knowledge
base in the form of ontology. It is considered domain
ontology. A domain ontology building process could
consist of the following stages:
 Defining the content and structure of the
ontology, its possible connection to any of the
basic ontologies.
 Creating a vocabulary of terms - clarification,
sorting terminology of the given domain.
 Creating taxonomy in the given domain, i. e.
finding
superiority
and
subordination
relationships between concepts.
 Definition of classes (types) within the ontology.
Finding appropriate attributes using taxonomy
analysis.
 Development of taxonomy, addition of other
types of relations.
 Adding instances to various ontological types.
The above-mentioned procedure suggests that
taxonomy is a key structure in the ontology creation.
When building the NEC ontologies, it is necessary to keep
in mind that it is considered domain ontology, therefore
the bottom-up or middle-out approaches are expected.
When applying the middle-out approach, the ontology is
built from the most frequent to the less frequent concepts.

2.Taxonomy vs. Ontology
Taxonomy is a set of controlled vocabulary terms,
which are organized in a hierarchical structure. Each term
is included in at least one parent-child relationship.
Different types of parent-child relationship can be
distinguished, such as whole-part, type-instance, is-a or
genus-species. The last one is often used in taxonomy in
biology. When building taxonomy, it is useful to set a rule
that the parent is of the same type as descendants (this is
not applicable to the whole-part type). In taxonomy it is
also true that a child has only one parent. If there are more
parents, the taxonomies are known as poly-hierarchical.
This approach is applied when a concept is found in
several places in the taxonomy. If so, then it is understood
as the same concept.
When building the NEC taxonomy, the number of
parents was reduced to one; for building hierarchies, the
whole-part or part-instance types were selected. An
example of the whole-part relationship is a representation
of the organizational structure of departments or
institutions; the type-instances relation can be traced in the
processing of specific positions and persons in
organizations.
When building the taxonomy, relations that are not
hierarchical were often accessible. These relations are also
worth noticing, especially for further processing in the
ontology building. A typical example is a simple relatedto relationship, the one that is known from building
thesauruses.
As already stated, the aim is to create ontologies in
the NEC area, a controlled vocabulary which is expressed
by means of an ontological language. Ontology thus
contains a dictionary of terms that can be adapted from
the taxonomy already built; the description of the meaning
of the concepts in the context of the given domain, i.e.
both among individual concepts and within the context of
that domain as a whole [1].
It should be mentioned here that the ontology under
construction is supposed to be the basis of the knowledge
portal. In this case, the ontology does not necessarily need
to be described by a formal apparatus, which ensures the
possibility of computer processing and deriving new
knowledge. Historically understood, taxonomy is in fact a
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special type of ontology (a lexical ontology) with a very
limited set of rules, and therefore the taxonomy can serve
as a knowledge base for the knowledge portal.
Within the project, the ontology with a wider set of
rules will be built. To ensure the formal correctness, the
tools designed for ontologies editing are used, for instance
the Protégé using OWL or Ontopia; or ATOM2, the
formal apparatus of which is based on Topic Maps
technology.

even Defence Research Project, Authority, Institution and
Document.

3.2 Is-a relationship
This type of relationship defines hierarchy as it is
known from the object technologies, such as in case when
a child has characteristics of an ancestor and new
attributes are added. The following terms (Figure 2) in
taxonomy serve as an example of such relationships.

3. Transformation of taxonomy into
ontology
This section briefs on the instances dealing with the
transformation of taxonomy into ontology. The parts of
the NEC taxonomy under development serve as examples.
Besides, different types of hierarchical relations are
analysed.

Fig. 2. Is-a relationship example

Each of the specific domains inherits the qualities of
the concept at higher level in the hierarchy, i.e. the
concept (Area-domain).

3.1 Type-instance relationship
An example of this relationship is a part of taxonomy
recording the defence research projects.

3.3 Whole-part relationship
Another type of relationship that can be traced in
taxonomy is a situation where one concept is inherently
included in another.

Fig. 3. Whole-part relationship example

Fig. 1. Type-instance relationship example

The term ―Defence Research Projects‖ is broader
than the term ―TACOMNET‖. More precisely,
―TACOMNET‖ is an instance of ―Defence Research
Projects‖. In case that this type of hierarchy will be found
in the taxonomy, it will be transferred into the ontology in
such a way that the broader concept will likely become the
basis of the ontology type and the narrower term will
constitute one instance of the ontological type.
In the NEC taxonomy other examples of this
relationship type can be found, e.g. Authorities of the
Czech Army (with instances like NEC Control Board),
Institutions in the Czech Army (Communication and
Information Systems Division), Documents (NNEC
Feasibility study), etc.
The examples stated above indicate that suitable
ontological types might be, for instance Project, perhaps

In case the whole-part relationship is found in a
hierarchy, it is not possible to transform it smoothly, and it
needs to be further analyzed. Likely, the part-of
relationship will occur in the ontology; however, it is
necessary to assign individual terms in the ontology types
correctly. Very likely, the parent and even individual
descendants will belong to different ontological types. In
developing the taxonomy it is appropriate to avoid this
type of relationship; it is suitable to focus on type-instance
or is-a relationships.

4. Implementation
Now, the way how taxonomy and ontology is
implemented and interconnected in our domain of interest
is described.
All following examples are based on ATOM2 Topic
Maps based system by company AION, the modeling part
is done in Enterprise Architect; UML modeling tool.
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4.1 Taxonomy
The taxonomy is based on a simple model
(Figure 4). The topic Term can be accessed in two
different roles, the Broader term and the Narrower term.
Between the roles the hierarchy association is defined.
Nevertheless, the types of hierarchies as described earlier
in the paper are not modelled.

Fig. 4. Taxonomy model

Document content – instances of this class
contains the document text and images.
Document content can be associated with a
number of other classes in ontology. Such
associations hold the knowledge about the
document theme.

The structuring of document is done using the two
associations. Note that the role details in associations are
stripped from the figure to make the figure more readable:


Document structuring association splits the
document into parts (sections and content).



Section structuring association splits a single
section into other sections or document content
instances.

The classes can be seen in different roles based on
associations. For example the Document section class can
act as Document part, Section container or Section part in
the ontology.

The actual implementation in the end user
application is as follows (Figure 5). The term NATO
member country is broader than individual countries like
Albania, Belgium, Bulgari, etc.

Fig. 5. Taxonomy implementation – NATO member country

The taxonomy implementation is quite simple and
straightforward. On the other hand, the ontology
implementation is complex; the number of classes and
associations is plentiful.

4.2 Ontology
The ontology in our domain concerns all objects
connected to NEC (Network enabled capability). On the
Figure 6 is displayed part of the ontology concerning
structuring of documents. This part of the model is
selected for demonstration on purpose since the idea of
document structuring can be reused in any ontology and is
understandable across domains.
The document structuring can be made using three
classes:


Document – is a main class that holds the
whole document.



Document section – is a part of document that
can hold other sections or document content
instances. The Document section class cannot
hold document content itself; it is for
structuring purposes only.

Fig. 6. Part of ontology model

For example (Figure 7), the instance of class
Document the NNEC FS Executive summary consists of
the two document content instances (text icon) and the
two document section instances (clip icon).

Fig. 7. Part of ontology model

4.3 Taxonomy to ontology interconnection
Both the taxonomy and the ontology are
implemented as independent structures within the
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knowledge database. A new Ontology term role to all
relevant ontology classes is added; the ontology class with
the Ontology term role can be interconnected with a
matching term in taxonomy.
On the next figure (Figure 8) the selection of the
three ontology classes (Document, Project and Person) are
interconnected in the way described above with terms in
taxonomy. Classes Document section and Document
Contend are not selected for the t-o interconnection as
they don’t have the relevant instances matching any term
in the taxonomy.

also be used to cross-linking of various parts of
taxonomies or individual taxonomies. In our project it is
possible to link the taxonomy (a part of taxonomy) of
projects with other parts of the taxonomy, such as
documents or institutions and organizations. This enables
to simplify a number of connections in the ontology,
where there is only relation to the more general concept,
which means that it is automatically - due to the hierarchy
in the taxonomy – available in the level of subordinate
concepts as well.

Conclusion
The aim of this paper was to point out the pitfalls in
the transformation from taxonomy into ontology using a
instance of the knowledge-based system in the NEC
domain. In retrospect, the taxonomy built from the
perspective of the needs of ontology can be subjected to
critical evaluation: the taxonomy often contains
relationships that are difficult to be transformed into
ontology, such as frequent use of the whole-part
relationship. Nevertheless, it is obvious that the creation
of taxonomy is a vital stage in the process of building
ontology.
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