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Abstract: 
The article presents in a case study ideas and methodology of the preparation of knowledge engineers 
at the university that reflects years of experience in knowledge-based systems development. The 
mission of the knowledge engineers and the need of their preparation in the information and 
knowledge society are mentioned. The theoretical base of the knowledge management systems 
solution is Topic Maps its main parts are defined. The software tool ATOM is described, as an 
implementation environment of the Topic Maps concept and its modules for the ontology preparation, 
for the data input, and the user access in portal. The steps of the teaching methodology are mentioned 
and its key characteristics are explained. The study materials are a part of the knowledge 
management system. Many pictures from the various projects complement the whole view at the used 
technology and suggested methodology. The acknowledgement mentions the current project at the 
University, Faculty and Department. 
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INTRODUCTION 
 
The information and knowledge society needs the high quality information systems (IS) and 
knowledge management systems (KMS), in which will be clearly organized information and 
knowledge, and these are readily available. The society needs well trained professionals who will be 
able to work with knowledge in commercial enterprises, organizations and government institutions, 
and will be able to innovate the business processes. The interest of the European Commission in this 
matter is declared by means of the aims in the Strategy (i2010, 2005) to develop the information 
society and its innovations for the next period (i2020, 2010). 
 
Meeting such demands is not an easy task. Therefore, besides an increase in the potential of 
knowledge, the students should develop creative skills and personality traits that would lead them to 
the enhancement of their problem solving skills. The issue of knowledge management and creation of 
knowledge-based systems is urgent and relatively new, still under dynamic development. Some of the 
knowledge systems have been successfully implemented in practice, as well as the principles of work 
with knowledge, such as (Knowledge System for Lifelong Learning, 2013). The knowledge systems 
have a great potential for various areas, for example in university cooperation (MilUNI, 2013), for 
Network Enabled Capability (NEC) administration (MENTAL, 2011), and also for education. 
 
The term "Knowledge Engineer (KE)" appeared in the 1980s in the first wave of commercialization of 
artificial intelligence. The purpose of the KE job is to work with a client who wants a KMS created for 
them or their business. A KE integrates knowledge into computer systems in order to solve complex 
problems normally requiring a high level of human expertise. Knowledge engineers interpret and 
organize information on how to make systems decisions (Aylett & Doniat, 2002). The article is oriented 
in the first part to the description the theoretic base and software tool of the KMS solution; the second 
part is focused on the explanation of the education methodology. The format of the article is a case 
study that describes the unique SW ATOM as a tool for the knowledge engineers preparation. 
 
1. TOPIC MAPS - THE THEORETIC BASE OF THE KMS 
 
Why will be the solution of the knowledge system based on the Topic Maps (TM) principle? The main 
reason is that knowledge representation is intuitive; it keeps information in context, and conforms to 
human thinking more than other knowledge organization principles. 
One of the goals and benefits of the ATOM software (SW), as an implementation environment of the 
TM principle, is to support the implementation of projects of knowledge systems, especially effective 
development of powerful web applications. This has necessitated some extensions or treatments of 
the TM standard.  
 

1.1. ISO Standard 13 250: Topic Maps 
 
The Topic Maps (TM) model (Pepper, 2013) consists of the three basic elements: topic, association 
between topics, and occurrences of the topics. The TM is standardized in ISO/IEC 13250:2003.  
The topic contains denominated subject of interest.  It stands for a subject we want to discuss; it is its 
substitute in the computer. Each topic represents 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. 
 
Subject is a part of the real world, which is described in TM. Each subject is represented by one topic 
and it can be anything: a person, thing, entity, process, etc. The subject is unambiguously addressed 
by identifiers: 

• Subject Locator – for information sources. 
• Subject Identifier – for other subjects. 

 
Associations represent relationships between topics, are bidirectional, and express relationship 
between subjects; they are not oriented and may have an arbitrary form: 

• Unary – represents the characteristic of a subject, e. g. has-seaside. 
• Binary – forms a relation between two subjects, e. g. is-a member of a company. 
• N-nary – generic relation, e. g. export (from where, to whom, commodity). 
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Occurrences are formed by information relevant to a given topic; they can refer to information or they 
might just contain it. There are two types of occurrences: 

1. Internal occurrence that represents the topic characteristics and is placed directly in TM. 
2. External occurrence as a reference to an external information source. It connects the 

information and the knowledge layers. 
 

1.2. Changes in occurrences and associations definitions 
 
A simple set of basic features for TM internal occurrences has been in ATOM software renamed to a 
Variant type property. The following data types have been further complemented: 

• Code and Ident – for the identification of the entity, the uniqueness is checked in the SW. 
• Group Tree – a simple built-in taxonomy.  
• Selection – forms a one-level code list, applied cardinality 1: N and M: N. 
• Text – this feature allows inserting text in XHTML; provides the built-in text editor. 
• Picture, File – storage of images and files. 

 
In the definition of associations the following changes were in ATOM finalized: 

• Order (Sort) – each association can provide a structure of embedded occurrences. 
• Power of relationship in % (Rate), e.g. to express supplier-consumer relationship. 
• Hierarchy – a special type of association for Parent-Child relations. This feature is for example 

the basis for hierarchical view of structure of university.  
• The starting types of the ATOM SW associations were binary associations. Unary 

associations were replaced by an extended set of features; especially Group Tree and 
Selection. The main reasons for the use of N-nary associations were addressed through Sort, 
Rate and Hierarchy. 

The above mentioned changes in associations are appropriately reflected in the creation of web 
applications in higher performance of applications and further in saving the lines of code which is 
needed for the service. 
 
2. ATOM SOFTWARE 
 
The ATOM SW is characterized, its principle of operation described and the details of functional 
possibilities of the Data Editor and the Schema Editor of the ontology (part of ATOM Studio) are 
added. The examples and pictures in the Chapter are from the project for military universities 
cooperation (MilUNI, 2013). 
 

2.1. Basic Characteristics 
 
ATOM is a SW for sharing data with co-workers, customers, or friends via web browsers. ATOM is a 
non-programming web database SW that does not require special knowledge. Anyone can easily 
construct a knowledge system on the web. The ATOM web database can be used for intranets with 
more powerful features than typical shared spreadsheets like SharePoint or box.com. It can be used 
as a construction kit for building web applications with powerful information retrieval, and for various 
encyclopaedias, dictionaries, knowledge bases in applications where wiki approaches are not enough. 
The complete ATOM solution includes three layers (environments): 

1. ATOM Studio: Ontology Designer, user administration, batch data in/output module. 
2. Data Editor: Includes data into database via the ontology. 
3. User Portal: Approach to knowledge system. 

 
2.2. How does it work? 

 
At first, create ontology of your problem domain in the Ontology designer module. 
You can design the ontology by drawing which is similar to drawing on a flip board (see Picture 1) or 
writing it through filling in forms and using pre-prepared templates and adjusting them to your needs. 
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Another possibility to study is using a local class search field and its incorporated filter by putting parts 
of words or key words in it (example at Picture 9). The next search procedure using classes are based 
on the summary table which is displayed by clicking on the system name; the user could also reach 
this menu by clicking on the class. If you know the nature of the searched item or have a global idea of 
it, this way could be the easiest and the most effective one. Another way is based on the use of the 
data hierarchy.  
 
4. CONCLUSIONS 
 
The article presents a large variety of areas and ways how the ATOM SW was applied while creating 
the knowledge-based systems and for supporting learning. The methodology of knowledge engineers 
preparation is described for the KMS development based on Topic Maps theory. It also introduces the 
experience and the best method how to teach the creation of knowledge-based systems and how to 
use them in practice. The created knowledge systems based on the ATOM SW are only at the mere 
beginning of the application process, but they convincingly demonstrate the wide range of application 
possibilities. 
The SW ATOM is simultaneously the source, tool and target for human capital. The information and 
knowledge included in SW ATOM could be distributed and used (source of human capital). Education 
in KMS using SW ATOM leads to the development of creativity and independence of students and 
prepares them for the work in the information and knowledge society (tool of human capital). The SW 
ATOM is able to capture the economic, social and cultural complexity of the actual world using its 
unique features (target of human capital). 
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