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Abstract. The paper describes the creation of the
Knowledge Management System (KMS) about military
universities in NATO countries. The goal of the system is
to support the cooperation among universities in
education, research, and staff and students exchange. The
system is based on Topic Maps theory by using the AToM
software developed by AION CS. Special attention is given
to the ontology design and application processing when
using the KMS. Applied components are specified, as well
as the architecture of the KMS. Some examples of the
outcome application are presented.
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1. Introduction
With the development of the Internet, information,
news and data are more easily available to everyone.
However, this glut of directly accessible data to people
doesn’t guarantee them to find correct information quickly
and efficiently. In order to organize and use the data
correctly, a Knowledge Management System (KMS) has
been developed. The KMS allows better research and
organization strategies and practices, and is based on
different tools of representation of data, which permit
users to better identify, understand and interpret
information and the numerous and complex relationships
within it.
This paper deals with the development of the KMS
based on NATO Military Universities’ cooperation for
educational and research support. First, it describes the
background of the system and highlights the principles,
aims and objectives of its development. Second, its
structure is detailed as well as the roles of the persons who
are allowed to consult the system. Then its elementary

functions such as research and modification are briefly
explained. Finally, three extensions of the system that
could open up a lot of areas for discussion are presented.
The KMS described here has been developed by the
AToM software (Aion Topic Maps Engine) [1], developed
by the AION CS, Zlín. This software is based on the Topic
Maps principles (ISO 13250) and Microsoft Silverlight
technology. It allows users to collect and convert
information into knowledge and share it. The article
presents the basic concept and functions of the KMS.

2. Related work
This concept is not brand new; there are other KMSs
which regroup information among universities. Let us
mention three of them.
The first example is certainly the most famous
because it is the free encyclopaedia “Wikipedia”. On this
website, we can find a heading named “Military Academy”
[2]. The choice done by the system is to sort military
universities by country. Although this classification is easy
to be executed, it does not permit users to find university
by domain of study or by training. The greatest advantage
of Wikipedia is the fact that this encyclopaedia is free and
so many people can add some information about the
subject. It increases clearly the number of inputs into the
information source. But with this method, there is a great
risk to have erroneous information, and thus to harm the
credibility of the information source because of the lack of
hierarchy and user role. Wikipedia still remains an
efficient model for obtaining a great quantity of data;
however, we must stay aware that some information could
be wrong.
With the same idea, the CODE4 (Conceptually
Oriented Description Environment) was developed at the
University of Ottawa [3]. This KMS was designed to be
easily adaptable to many applications, and could be
learned by non-computer people in a few days. It contains
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several domains such as natural language processing,
software specification and design, expert systems, general
terminological analysis, or teaching subjects such as
biology or UNIX.
Other universities, such as the Indiana University,
developed their own KMS in order to develop, manage and
share information between partners. The KMS called
Kuali [4] is a project of the Kuali-Foundation [5],
developed by XML and DITA. As a collaborative system,
it allows users sharing both code and content among
institutions of higher education. However, even if those
KMS are highly specialized in their domain, they remain
limited in their use to close partners and have no
ambition to be widely accessible.

The Military Universities (MilUni) KMS is prepared in a
simple, but still complex shape; see the user interface for
editor role in Fig. 2 (set of universities). The main feature
is a user friendly access to the information about the
structure of the system, its main educational areas,
program of the faculties’ education, list of departments,
research and conference activities, etc. The ontology
consists of fifteen main parts or classes: university,
university-part, organization, product, country, city,
person,
document,
document-part,
document-text,
conference, conference centre, activity, domain and
domain-area.

3. Goals and theoretical background
The first aim of this KMS is to support the
cooperation among NATO Military Universities and
facilitate education and research of information on the
universities’ members. In order to fulfil this goal, the
content of the KMS was built according to a specific
organization and has to respect the following:
 Universities, educational and research organizations
have to be related to the armed forces of NATO
countries. However, some exceptions were made for
some non-NATO countries such as Russia, Austria,
Sweden, etc.
 Domains of interest include the field of Information
and Knowledge Technologies, Communication
Technology, Security and Protection Technology,
Computer-supported Education, Electronic and
Robotic Systems, Engineering, Business, Finance,
Military Science, Logistics, Medicine, Social Science,
and Transportation.
 The KMS was linked to the CIA FactBook in order to
use information about countries.
 Highlight
international
cooperation
among
educational institutions in the European Union.
 Contain NATO Centre of Excellence, Network
Enabled Capability (NEC).
 Events and institutions (work groups, conferences,
etc.) were related to research and education in the
field of interest.
The building and filling the KMS is based on the
theory of Topic Maps. Information is mainly from the
Internet; nevertheless, wherever possible, the information
was corroborated and confirmed by using different sources
on the Web or from official papers. The global structure is
presented in Fig. 1 and shows the different classes of the
KMS and associations among them.

Fig. 1. Structure of the KMS.
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Fig. 2. MilUNI - user interface, class university
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Organizations listed in the CIA FactBook.
PRODUCT (the result of activities)
E.g. information system (IS).
COUNTRY according to the CIA FactBook
World geography information.
CITY
Location of an organization, university, conference.
PERSON
Member of a university, organization, etc.
DOCUMENT (classified by its structure and type)
Set of sections and/or the text content.
DOCUMENT-PART
The section is a part of the document providing
logical structure.
DOCUMENT-TEXT
Neither the document nor the section have their own
contents, but the mere text.
CONFERENCE (professional/scientific conference)
E.g. EJC-2012 (European-Japanese Conference on
Information Modelling and Knowledge Base).
CONFERENCE CENTER (public conference centre)
E.g. Tsukuba International Congress Centre, JAP.
ACTIVITY (besides conferences)
Cooperation-coordination, education, innovation or
transformation, military action, science and research;
social, sport, and relaxation.
DOMAIN (classification of the interest)
E.g. Information and Knowledge Technology.
DOMAIN-AREA (topics of interest in domain)
E.g. information systems, knowledge system.

4. The results
The system is composed of 98 universities divided
into 279 university parts (Faculties, Departments, etc.).
Nearly 60% of the universities are situated in NATO
countries, 15% in non-NATO European countries and
25% in other countries such as Russia, Ukraine or
Kazakhstan. At least nearly 40 countries are represented in
the KMS, subdivided into more than 125 cities. There are
14 domains subdivided into 80 domain areas; they are
linked to 27 conferences, which provide more than 130
scientific papers. The KMS also regroups 132 persons
involved in the different kind of structures that compose
the system. That is to say, it provides a huge amount of
data for users and its structure will keep growing.

4.1 Structure of the KMS - ontology classes
UNIVERSITY
Military universities of NATO states, EU non-NATO
states, and Europe non-NATO and non-EU states.
UNIVERSITY-PART
The organizational part of university.
ORGANIZATION (organizations in the CIA FactBook)
Research organizations focused on military issues.
Organizations and components for NEC.
International cooperation (ERASMUS, SOKRATES).

4.2 Set of roles
The system is supposed to support the NATO
Military universities’ cooperation. That is to say, to
maintain consistency with information entered into the
KMS, the roles must be implemented and respect the
following:
 Sponsor - deciding on the contents of the KMS and
access to it.
 Administrator - user and system management.
 Editor - updating specific contents of the system.
 Registered User - reading, searching, suggestions for
the changes of the KMS.
Notice that you need to be a registered user to have
an access to the system in order to avoid abuses. Fig. 3
shows the global hierarchy of users in the KMS as well as
the roles of users.
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Fig. 4. Search procedure of the conference paper about NEC
Fig. 3. Set of roles by hierarchy

4.3 Search procedures
In order to find information a user has more than
three ways to do information retrieval; the user could do a
search procedure by using classes, by travelling all over
the full text and the data arborescence, or by using the
global search bar. Another way is using a local class
search field and its incorporated filter by putting in it some
parts of words, or some key words.
The search procedure by using classes is based on the
use of a summary table which is displayed by clicking on
the name of the KMS; the user could also reach this menu
by clicking on the name of the class. In this part, the user
could find the different items constituting this class.
If he knows the nature of the searched item or he
simply has a global idea of it, this way could be the easiest
and the most effective. To do research, the users just have
to put keywords into the search bar to sort items which
contain these words. Browsing through the KMS could
also be done by using the bookmarks on the top of the
page.
Another way is based on the use of the data
arborescence and the hierarchy of information. Thus when
some information is needed or searched by a user on one
page, he could click on the link and get all the data.
The last one is based on the use of the global search
field present at the top of the presentation page, but this
tool currently searches for all the content of the website.
For a better understanding of those methods, Fig. 4
shows the result of conference papers related to Network
Enabled Capability (NEC).

4.4 Modification procedure
Modification in the KMS is limited to the
administrator or editor account, but the procedure is quite
simple by using the case with the cross inside at the top of
each page. The administrator account can also modify the
existing ontology by using the Atom Studio. The Fig. 5
shows the handy interface of the software which allows the
user to do powerful modification in some clicks by “drag
and drop”. We can see classes in square shapes and
associations in round shapes which create relationship
among classes.
The editor account allows to add, modify, or delete
data and relations among them.

4.5 Extension of the existing KMS
In order to broaden the field of information, the KMS
was extended as the individual students work. Three other
areas of interest were added:
1.

The domain of programming languages.

2.

The domain of satellites.

3.

The domain of robotics projects.
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Fig. 5. Interface of the Atom Studio

The first domain aims to regroup widely used
programming languages in the world in the system. They
were sorted by family and contain their domains of
application. Basic information was shown, such as the
traditionally “Hello World!” statement written in an
appropriate language, as well its grammar with the
BNF/EBNF file. Other information, such as their creators
and companies, were also displayed.
The second domain brings information about popular
satellites in orbit around the earth. They were regrouped
by constellation such as GPS or GLOSNASS and by
family launchers. The information such as space centres,
mission, programs, launchers or organizations involved in
the projects or launch was linked in association with those
satellites.
Finally, the addition of robotics projects to the
existing KMS gives a broader view of concrete
specialization of universities. They were related in their
contexts, in other words, linked to competitions or
conferences in which they were presented, in association
with universities or research labs as well as the short list of
persons involved in their development. The aims and
objectives are quickly summarized in their specific pages.
In addition to that, some personal pieces of information,
such as e-mail contact and address were given in order to
get in touch with the project manager.

5. Discussion and further work
Although an initial version of this KMS has been
created, the system is not complete yet. Obviously, both its
structure and its contents can be improved by several
modifications. This part presents the most relevant ways of
its improvement.
First, it could be beneficial to broaden the field of
interest already present in this KMS. That is to say, to add
other fields which have not necessarily a connection with
ICT. The first step has been made in medical field and
Human science. However, we can think about mechanical,
mechatronic or many other fields to enrich this KMS and
to broaden its sphere of action.
Similarly, it is easy to make some modifications
about universities. In consequence, other universities will
be added to the KMS. Thus adding civilian universities
which have defence programme or activities should allow
them to be aware of their role in national defence
activities. Apart from universities engaged in military
affairs, there are other organisations preparing personnel
for the armed forces and carrying out defence research
projects. For example, independent research centres, such
as the European Institute for Security Studies, or
companies working in the defence field, such as Thales
Defence. Finally, the organizations which would be very
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interesting and important for this KMS, are national
research agencies and the development of the defence
system, such as the General Directorate for Armament in
France.
Secondly, all these additions will generate the
possibility to have more information about a defence
project, and could be regrouped in a new class named
PROJECT. Those new features will allow the KMS to
become an information source about a great part of
defence activities.
The last suggestion should be a proposition for
cooperation with countries which are interested in this
KMS. It allows obtaining more information about
organisations, and thus also about conferences and projects
to fill the system.

6. Conclusion
The existing KMS is still under progress. The
significant part of the research task was finished and some
improvements could be considered for future development.
The team members are optimistic about the project success
because it provides a first step in terms of knowledge
sharing by cooperation among NATO universities.
Furthermore, new kinds of technology and ontology tools
were used.
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