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Abstract. The article presents information and problems
of Knowledge Management (KM) integration into the
area of defence. The introductory chapter focuses on the
emergence and current state of the issue. It compares it
with the commercial sector and knowledge management
implementation in other NATO countries. Then the
definitions of basic terms in the field of knowledge
engineering are given. KM as a discipline created by the
development of the Semantic Web is one of its pillars.
Various tools for creating knowledge-based applications
and ontologies are described. The next chapter covers
examples of analysis and creation of a domain knowledge
base by using these tools. One of the sub-section is
devoted to the construction of ontologies and creation of
topic maps in specific software. It illustrates the
appropriate methods and procedures as applied in
knowledge-based software application solutions. KM is
also about the management of knowledge. The methods of
knowledge management are presented. The actual
construction of a knowledge-based applications solution,
the proposal of methodology for the defence area and the
integration of KM into the existing environment is
introduced in the penultimate section. All findings stem
from the MENTAL project. The methodology or solutions
that are presented here do not constitute a universal
solution, but try to cover what is presented in different
ways in practice, and especially a myriad of sources.
Finally, the summaries present the findings gained from
the MENTAL research project.
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Introduction
The urgency of implementation of knowledge
management into the existing organizations is
continuously growing. It poses a question: What are the
ways of introducing knowledge management into an
organization which would avoid damage or major change
in the existing hierarchy of the organization? Another
unanswered point is the usefulness of such integration in
the future. The article suggests one of the options of such

integration and the utilization of knowledge management
with the use of information technology. The findings were
gained when carrying out the MENTAL research project
and writing a doctoral thesis.
Both of these sources focus on the defense area,
which is regarded as a very complicated domain, but, on
the other hand, as an ideal one for the knowledge
management (KM) implementation.

Basic concepts
Knowledge management is discipline dealing with
the effective use of knowledge in an organization. The
topicality of this issue lies in the ability to create
knowledge-based applications that are connected with the
idea of creation the Semantic Web [1]. KM deals with the
design, implementation and operation of systems for
knowledge management processes that include collecting,
processing, storage, retrieval and derivation, presentation,
sharing and distribution of knowledge. It is necessary to
distinguish between of the concepts the management of
knowledge and the knowledge management. While
presenting the concept of knowledge management, it is
vital to keep in mind that there are some differences in
these terms.
The management of knowledge is a term that stands
for a set of methods, tools and processes using the
technological background aimed at working with
knowledge. The technological background is primarily
presented by information or knowledge technologies.
Contrary to the management of knowledge,
knowledge management is a modern management
discipline that focuses on the effective use of an
organization knowledge base by appropriate work with
the knowledge the organization possesses.
Knowledge-based systems are systems using modern
technology and particularly intelligent technology for data
processing. Knowledge-based systems provide a new knowledge-based way of finding relevant data based on
the ontologies created. Ontology is defined [2] as an
explicit specification of a conceptualization. Ontology
defines, preserves and transmits knowledge between
systems; it can be described as a network of domain terms
with associations between them. Such knowledge is
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provided – in an appropriate format - to higher layers –
the application layers of knowledge-based systems.
Ontology has to be to updated, validated and managed
with the current data.
Other important concepts can be found in literature
[3,4,5].
Knowledge management is not to be considered a
substitute for all disciplines known now, but it has to be
regarded as a convenient way for their integration and
management. In connection with the deployment of ICT
and KM, the concept of information management (IM)
has to be mentioned. It is the IM that constitutes the first
stage of the KM integration into an organization. In
connection with the defence area, the expected benefits
are the support of management processes, unified
information support, e-mail integration and electronic
exchange of unclassified documents, information
connection of all workplaces in the defence area, constant
updating and saving hardware resources.

Implemantation and current state of
KM
The implementation of knowledge management is a
complex process. It has been revealed that the utilization
of knowledge management seems to be inevitable. In the
defence area, as well as outside it, there are increasing
volumes of data that have to be analyzed and filtered, and,
consequently, sorted for relevant information. It can be
concluded that the analysis and filtering can be carried out
by using appropriate hardware and software; but only a
knowledgeable expert on the given domain can verify the
relevance and find the appropriate associations among
data. The aim of the implementation of KM is primarily a
partial automation of human potential hidden in
knowledge. Currently, the knowledge is being handled
intuitively, without any control and rules. Knowledge is
generally obtained, shared and inherited among human
subjects. The defence area has no official electronic
knowledge base. In comparison with the commercial
sector, the implementation of KM in the defence sector is
lagging behind. Commercial companies developed a
number of methodologies for the application and
implementation of KM in the current environment and use
their own KM. These days, software products designed
for the transformation, classification and dissemination of
knowledge and advanced contextual search are available.
According to literature [6], KM in the defence sector
can significantly affect both the process of introducing
disruptive technologies to create a knowledge advantage,
and thus further development of doctrines. Some members
of the NATO, do not use the term knowledge
management. NATO presents NATO Information
Management Policy; this term includes all activities
related to information and knowledge. Information
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Management Policy has become one of the main priorities
of the development of various sectors in the USA, Canada
and France and is included in all strategic documents. KM
is also supported in organizational structures at all levels
of command and control, trained personnel, financial and
material security and a training system. These states invest
a huge amount of money in the production, processing and
distribution of knowledge (e.g. information packs, internal
communication, knowledge base and in particular web
sites). The best-known knowledge portals of the USA
Department of Defense are Defense Connect Online
(DCO), Joint Knowledge Online (JAKO), Defense
Knowledge Online (DKO), Army Knowledge Online
(AKO), Navy Knowledge Online (NKO), MarineNet, Air
Force Portal (AFP), Air Force Knowledge Now (AFKN).

Methodology of KM implementation
The analysis of the current state of KM in the
defense sector and outside it provided essential
information about the known procedures of the KM
implementation. Unfortunately, there is no universal
methodology that is widely used or recommended. From
the actual experience of organizations the implementation
of KM is divided into four phases:
1) Analysis of the existing infrastructure of the
organization:
a)

organizational relationships and activities of
individual units within the sector and their links
to the surroundings,
b) analysis of information and communication
technologies in the sector,
c) harmonizing the KM system with the goals of the
organization.
2) Design and development of the KM system:
a) audit of knowledge in the organization,
b) building a team that will carry out the project on
the implementation of KM,
c) architectural design and technological security of
the KM system.
3) Implementation and testing of the KM system:
a)

pilot implementation of the system and its
functionality test,
b) training of users, the definition and creation of
new relationships and processes in the sector,
adaptation and further development of the KM
system.
4) Effectiveness of the implementation of the KM
system:
a)

identification of inputs and outputs of the KM
system,
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b) developing a methodology for the evaluation of
the benefits of the KM system,
c)

impact of KM on various qualitative and
quantitative indicators.

There are several methodologies suitable for the
implementation of KM into organizations, such as KMBeat-It, KM Toolkit, Building, P2-KSP, Standardized KM
Implementation, APQC Road Map, Nabla Per Partes, KStream, Ibermatica, Prorad, On-To-Knowledge, Corma,
Know-It.
A suitable methodology for implementing KM in the
sector has not been established yet. Presumably, it will be
based on cross-cutting solutions of established methods
depending on the implementation of the knowledge audit
in the sector. It has to meet the specific demands of the
defense sector.

SW Tools for KM
From the technological point of view, knowledge
management is interesting for its knowledge-oriented
applications. Such applications use smart solutions in KM.
Specifically, the knowledge is applied through the
knowledge base, especially for easy navigation and
searching for relevant data and information. The base for
this smart search is constituted by ontology, representing
the basic element of knowledge systems.
The development of a knowledge system is not
possible without the tools designed for data preparation
for ontologies [8,9,13,14,15], which can be used in
various stages of its development. It includes the analysis
of the concepts needed for the consequent thesaurus
building, the transfer of the thesaurus into a form of
ontology, and its editing and managing.

TOVEK
TOVEK analytical software is used for searching a
suitable domain terminology. It was used in our research
project [10] to identify and verify the validity and
relevance of the selected domain concepts. This analysis
must be conducted on the basis of the corresponding data
base. The Tovek Tools package [15], namely its modules
Tovek Agent, Info Rating and Harvester were presented
with more information about them in report [16]. Briefly,
Tovek Agent is a tool for the analysis of the content of
documents in a data base determined by their relevance to
the theme and for their selection. The analysis of files for
the number of occurrences of a term in a document is
provided by InfoRating (Figure 1).

Fig. 1. Tovek InfoRating

Harvester module is used for identifying
relationships among words or groups of words. Tovek
Tools are applicable particularly in the ontology design
stage, namely in the selection of appropriate concepts, and
taxonomy and thesaurus creation.

ATOM2
ATOM2 is application framework for building
semantically oriented projects.
ATOM2 tool is used to create applications solutions which are based on ontology. ATOM2 software
consists of several modules, which are different according
to their applicability. These modules are Data Editor,
Ontology Designer, Mini Browser, Atom Studio and a
module for managing application settings. ATOM2 is
used in the project [10].
Ontology Designer (Figure 2) can be regarded as a
master element in creating Topic Maps or ontology. It
enables creating classes, roles, associations, aliases, group
tree, notification of terms; it allows the linking of data to a
document or image.
ATOM2 was chosen as the primary tool for creating
ontologies in the MENTAL research project.
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PROTÉGÉ
Protégé [14] is a tool for creating and editing
ontologies. Protégé functionality includes a large set of
structures for knowledge modeling, and the components
for creating and manipulating ontologies of different
formats. It offers the opportunity to enrich the work
environment by implementing plug-ins (add-on modules)
used for visualization of ontologies (OWLViz plug-in),
import, export, validation, natural language processing,
etc.

Fig. 2. Ontology Designer

The Protégé supports two main ways (platforms) for
modeling ontologies – by using Frames or OWL. Protégé
uses OKCB protocol, extensible knowledge-based model,
modeling in OWL 2.0. Also supports many types of
formats, such as XML, RDF, RDF/XML, OWL,
OWL/XML, OWL2, CLIPS, HTML, LaTeX, Turtle, NTriple and N3 formats. Protégé tool is regarded as one of
the most sophisticated tools for creating ontologies.

ONOTOA
Onotoa [13] is a user friendly Eclipse-based schema
editor for Topic Maps. It has a graphical UML-like
interface, an export function for the current TMCL-draft
and a XTM2 export. Basic graphical user interface is
represented by three views – Model View, Property
Details View and Error View. Although Onotoa is a
relatively new tool, it presents very elegant solution for
building Topic Maps in TMCL (Topic Map Contrain
Language) format and for XTM2 (eXtended Topic Maps)
export. This tool is in the testing stage at the moment.

ONTOPIA
Ontopia [8] is a well-known suite of tools for
building applications based on Topic Maps (TM),
providing features like an ontology designer, an instance
data editor, a full-featured query language, web service
access points and database storage. Ontopia provides very
intuitive interface for users. Topic Maps are generated
automatically from the specified ontology and from the
rules that are defined. Ontopia suite contains the following
basic tools: Ontopoly – TM editor, Omnigator – TM
viewing and Vizigator – TM visualization through the use
of nets. The entire structure of the Topic Maps can be
displayed in the Vizigator module, or in the text form in
the Omnigator module. Ontopoly, which has been used in
numerous projects, can be considered as a very successful
toolkit. By means of its tools, Ontopoly provides a
comprehensive description of a given domain suitable for
transformation into ontology.
Ontopia was chosen as the primary tool for creating
Topic Maps in the MENTAL research project and
doctoral work.

Building a knowledge portal
A part of the research focuses on the construction of
the knowledge portal, using one of the applications for
building ontologies (ATOM2, Ontopia, Protégé).
Regarding the characteristics of the individual software
packages, ATOM2 tool is considered to be used within
the MENTAL project and Ontopia or Protégé are better
for using within the doctoral. The knowledge portal
should utilize the knowledge base and ontologies for
search to provide the users with adequate information
responding to their query. It also assumes the publication
of information that is part of the area of interest – the
related concepts and relations among them. Obviously,
there should be links to related documents, namely the
determination of their occurrences.
It is not necessary to mention the advantages of the
knowledge application from the practical point of
view. The technological aspect is given by building the
portal over a selected software tool designed for creating
ontologies. In case of Ontopia tools, the main advantages
of such a solution are:
 entirely open source code of the Ontopoly
application,
 intuitive ontology design environment,
 open platform and almost unlimited
programming language (JSP),

JAVA

 integration of TOLOG language elements for
querying Topic Maps elements.
The selection of the programming language depends
on the requirements imposed on the portal. Regarding the
Ontopia source codes, the optimal choice seems to be
JAVA, or JSP (JAVA Server Pages). However, PHP
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language cannot be rejected, since the community behind
the CMS (Content Management System) is enormous.
This leads to the option to connect PHP to the Ontopia
environment, using the Java/PHP bridge. It uses streaming
and network protocol based on XML, which can be used
to connect any scripting language to the JAVA virtual
machine. The knowledge web portal written in PHP
allows calling JAVA procedures directly from PHP scripts
using TOLOG queries and vice versa. This approach does
not require PHP extension, which is a huge advantage.
Possible inclusion of a portal application is shown
in Figure 3.
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