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Abstract

The article presents two approaches to the creation of applications working with information: an approach driven by on-
tology or the one driven by a database. The first approach is represented by the application based on Knowledge Manage-
ment System supporting cooperation of military universities (MilUNI) , and the second approach is introduced by the appli-
cation based on Database Management System Postgres for processing the information about university science and re-
search (IS- SID). The article presents the structure and functions of the applications. The approaches are compared, which

results in stipulating their potential benefits and problems of the specific applications development.
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1. Introduction

The article presents the experiences of the systems devel-
opment the primary aim if which was to process data and
provide information to users. The development environ-
ments of these systems, their data models and principles of
operation have been changing, and thus it is appropriate to
summarize and assess them to identify the main trends in
their development.

The two important trends in data processing and infor-
mation systems have taken shape:

1. Ontology driven systems.
2. Systems with a database basis.

2. Software ATOM for the Ontolgy Driven Systems

For the creation of ontology driven applications we use the
Knowledge Management System (KMS) ATOM (Aion
Topic Maps engine) [1]. One of the goals and benefits of
the ATOM is to support the implementation of projects of
knowledge systems, especially effective development of
powerful web applications.

This has necessitated some extensions or specification
of the Topic Maps (TM) standard, such as changes in the
processing of occurrences of classes, work with associa-
tions and development of the user interface.

2.1 I1SO Standard 13 250: Topic Maps

The TM model consists of three basic elements: topic, as-
sociation between topics, and occurrences of the topics [2].

It is standardized in ISO/IEC 13250:2003. The topic
contains a denominated subject of interest. Each topic rep-
resents just one subject. It is a place in TM where all

known information on the given subject is available by
means of relations and occurrences.

The subject is a part of the real world, which is de-
scribed in TM. Each subject is represented by one topic
and it can be anything: a person, thing, entity, process, etc.

Associations represent relationships between topics;
they are bidirectional, and express relationship between
subjects. Occurrences are formed by information relevant
to a given topic; they can refer to information or they
might just contain it.

2.2 Characteristics of ATOM

ATOM is a KMS for sharing data; it is a non-programming
web database SW that does not require special knowledge
and can be used for intranets; it can be used as a construc-
tion kit for building web applications with powerful infor-
mation retrieval, and for various encyclopedias, dictionar-
ies, knowledge bases in applications where wiki approach-
es are not sufficient enough. The complete ATOM solution
includes three layers (environments):

1. ATOM Studio: Ontology Designer, user admin-
istration, batch data in/output module.

2. Data Editor: Includes data into database via the
ontology.

3. User Portal: Approach to knowledge system.

At first, create the ontology of your problem domain in
the Ontology Designer. You can design the ontology by
drawing, which is similar to drawing on a flip board, or
writing it through filling in forms and using pre-prepared
templates and adjusting them to your needs. Immediately,
you can enter data through the forms which are generated
from the ontology in the Data Editor. And after that you
are able to work with data, perform information retrieval or
even visualize them and complete access by user portal.
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3. The MilUNI - Ontology Driven Application

The content of an application is defined in the ontology.
The ontology definition is an important procedure that fol-
lows an analysis of the domain of interest. The most im-
portant part of the ontology consists of classes that formu-
late the term structure of the domain. The MilUNI ontolo-
gy contains the set of classes like ARTICLE, COLLEC-
TION, PERSON, ORGANIZATION, etc., se the Fig. 1.
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Fig. 1 Class view in the ontology

The application has, according to the rights set for users,
two forms. As a portal for a common user to get the infor-
mation needed and as an ATOM SW interface for a quali-
fied user for entering and editing data, or as a system ad-
ministrator for editing ontology and managing users.

3.1 Content of the application

The main feature of the MilUNI is a user friendly access to
the information about the structure of the system, its main
educational areas, the program of the faculties’ education,
list of departments, research and conference activities, etc.
MilUNI includes data from public sources on about 100
universities and their 300 organizational parts (faculties,
departments). They are situated in 40 countries and 130
cities, see Fig. 2.

The most common way to obtain the required infor-
mation is browsing the knowledge base of a selected class,
such as UNIVERSITY; see an example in Figure 2. Re-
quired data about the university can be obtained, then its
field of study, the list of its academic staff and students,
and perhaps even their publications at conferences.

3.2 User Portal

The User Portal (UP) covers data, information, and
knowledge in the system to shield users from the details of
implementation. The UP is prepared as a typical portal
template that is designed for any similar type of applica-
tions, see Fig. 3 and 4.
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Charles University

Education and research in Theology, Law, Natural Science, Social Science, Pedagogic, Arts,

Humanities, Mathematics and Physics, Sport, Languages, Medicine, and Pharmacy. Located in

Prague, Plzefi, and Hradec Kraloveé, Czech Republic. Charles University is one of the world's top
universities, a fact that has been confirmed repeatedly by the international university rankings.

University of Defence, Czech Republic

Education in Military Science, Technology, Economics, Management, Languages and Medicine.
Located in Bmo, Vy3kov and Hradec Krélové, Czech Republic.

University of Economics, Prague

Education and research in Finance and Accounting, International Relations, Business and Public
Administration, Statistics and Informatics, Economics Administration, Management, and
Languages. Located in Prague and Jindfichiv Hradec , Czech Republic. The leading university in
the field of management and economics in the CR.

Fig. 3 User Portal — search results

University of Defence, Czech Republic

— Education in Military Science, Technology, Economics,
Management, Languages and Medicine. Located in Brno,
/Vyékov and Hradec Kralové, Czech Republic.

University of Defence (UoD) primary mission is prop ion of literacy, devel of thinking and
independent scientific research in the issues vital for Czech Republic security or accomplishment of its
Alliance obligations. UoD scope of work is defined with focuses of education, formation and training of
military professionals as required by the Army of the Czech Republic (ACR) and research projects in
favour of the Ministry of Defence (MoD) department. The University consists of faculties, institutes
and centres:

+ Faculty of Economics and Military Management

= Faculty of Military Technology

* Faculty of Military Health Sciences

* Institute of Defence Against Mass Destruction Weapons
= Language Training Centre

« Physical Training and Sports Centre

The education and training process at the University of Defence is markedly military orientated. It
develops the students in ind de 5 ivity, endurance, d ion and self-discipline. The
studied branches of human cognition are explained primarily with respect to military applications.
However, the graduates are generally educated at university level ready for wide range of career

Fig. 4 User Portal — page with detail information




4. Relational Database Management System

Relational database management system (RDBMS) has
been the platform for data storage and retrieval for more
than 40 years. The platform is highly successful; many in-
formation systems have been created with the RDBMS da-
ta layer (Fig. 5).
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Fig. 5 Applications with the database layer

IS-SID background database system is Postgres, but any
RDMBS with SQL language support can replace it. Early
applications with database background were developed us-
ing structured methodologies. In such methodologies the
data are the core of the application; usually the simple cre-
ate, read, update and delete (CRUD) operations are availa-
ble.

In today’s applications, the focus is more on the user in-
teraction and data structures are usually created based on
interactive and iterative methodologies with UML support.

The PostgreSQL boasts sophisticated features such as
Multi-Version Concurrency Control (MVCC), point in
time recovery, tablespaces, asynchronous replication, nest-
ed transactions (savepoints), online/hot backups, a sophis-
ticated query planner/optimizer, and write ahead logging
for fault tolerance [3].

5. IS for Scientific Information Division

The goal of the project is to support day-to-day activities
associated with research and development at university.
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Fig. 6 The requesting process
The following processes are implemented in the system:

e The process of building the register of the scien-
tific results by university members.

e The support for material, books and business trips
using requests based system.

e The main processes are supported by many sim-
pler and technology processes and files; see an
example in Fig. 6.

IS-SID is a web based application. The database layer
serves only as data storage. The application logic is moved
to the web application server. User experience is enhanced
using Rich Internet Application techniques (interactive
forms, dialogs and screens).A detailed view of the user in-
terface is presented in Fig. 7.
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Figure 7 Rich user interface example
6. Comparison of Both Approaches

The comparison of these two approaches is executed in the
creation of the application data structure and in the devel-
opment environment used. The evaluation is not based on
the comparison of both approaches (in terms of which one
is better or worse), but as a commentary on each of the op-
tions so that the readers could compare the differences
themselves.

6.1 Creation of the application data structure

The data structure in the database is flat, only simple asso-
ciations between tables, 1:1 and 1:N, are supported. The
database schema is a product of standard methodologies,
e.g., structured (Entity Relationship Diagram, Relational
Data, Model) or iterative (Use Case Realization). The cus-
tom application then defines more complex associations
between data elements.

In the ontology driven application the data structure is
stored in the ontology. It is defined by classes with charac-
teristics (class attributes) and associations between classes.
However, the data structure also consists of other elements,
such as group- trees (predefined classifiers or taxonomies);
e.g., geographical layout (continent — country — city).



The creation of ontology is a complex task and its suc-
cessful accomplishment lies in the quality analysis and in
good knowledge of the subject area (domain of interest).
Some partial design or verification procedures for creating
ontologies can be partially automated. Ontologies of func-
tional applications are under constant development in ac-
cordance with the changes in the subject area as well as in
the application objectives.

The implementation process of ontology in the ATOM
Studio is quite an easy and clearly stated task if the previ-
ous analytical phase has been successfully managed. The
ATOM SW huge advantage lies in the wide variety of data
types for class characteristics and the possibility of virtual-
ly any organization of associations. Another significant
benefit is the ability to make changes in the ontology,
which is immediately reflected in the data. The flexibility
of ontology is an important factor in achieving dynamic
applications.

6.2 Application development environment

The application development is independent on the data-
base management system. The interface between applica-
tion and data storage is strictly defined; it is based on SQL
Language. Developer skills are required to build even a
simple application. But any web technology can be used to
develop an application. In our case the combination of the
following technologies is used: JavaScript/jQuery U,
PHP/Codelgniter.

The development environment of the ontologically driv-
en application based on SW ATOM is a stable, but closed
modular system in which the user is not focused on the de-
velopment of the application itself, but only on its content
and structure. The instances of classes connected by rela-
tionships and appropriately supplemented by group- trees,
hierarchies, and other elements, form the knowledge base
of the applications.

The content of the user portal is built in the ontology in
such a way that the different parts of the portal are filled
with the content: the main page, the page of the resulting
search list in the knowledge base and the page of the de-
tailed view; all according to the user requirements.

7. Conclusions

The criteria subjected to comparison show the differences
in the definition of the data structure. While the database
schema allows only a table structure with simple relation-
ships, the ontology defined structure allows variety of clas-
ses and relations of any cardinality.

The development environment of both applications is
quite different. While the database approach is based on
the creation of a custom application, the ontology applica-
tion SW is closed. The user interface of the database access
is determined by the developed application. The ontology
driven application can change the interface by the fulfill-
ment of the ontology.
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