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This volume on Selected Topics in Computer Science contains ten refereed and extended 
papers written by authors of the most interesting and promising results presented during the 
2019 IEEE 15th International Scientific Conference on Informatics. This conference was held 
in Poprad, Slovakia, November 20-22, 2019. It became a significant international forum for 
academic scientists, engineers, researchers and young IT experts together to exchange and 
share their experiences and research results about most aspects of science and social research, 
discuss the practical challenges encountered and the solutions adopted and bringing new 
ideas. 
 
It is my pleasure to present the research works of authors who were awarded by the 
conference committee and allowed to publish their new scientific results in this selection. The 
topics of this volume (even the conference) cover theoretical and practical results, along with 
methods for transferring these research results into real-life domains, by scientist and experts 
working in computer science and computing-related fields.  
 
Papers in this volume are grouped into four main topics: Theoretical Informatics, Software 
Engineering, Applied Informatics and Artificial Intelligence. 
 
Papers focused on research in Theoretical Informatics are the following. The first paper 
Mathematical Model Checking Based on Semantics and SMT by the authors Wolfgang 
Schreiner and Franz-Xaver Reichl reports on the usage and implementation of RISCAL, a 
model checker for mathematical theories and algorithms based on a variant of first-order logic 
with finite models, and describes the semantics-based implementation of the checker as well 
as a recently developed alternative based on SMT solving, and experimentally compares their 
performance. Furthermore, authors report on their experience with RISCAL for enhancing 
education in computer science and mathematics, in particular in academic courses on logic, 
formal methods, and formal modeling. 
The second paper Software support for visualizing of the graph algorithms in a novel 
approach in educating of young IT experts by authors Karina Mocinecová and William 
Steingartner presents a software module which provides simulation and dynamic visualization 
(algorithm animation) of selected graph algorithms and its role in the education of young IT 
experts. 
The next paper Totally bounded metric spaces, their model theoretic stability and 
similarity detecting algorithms written by authors Gábor Sági and Karrar Al-Sabti 
investigates model-theoretic properties of certain metric spaces. Based on those results, 
authors present how to build some metric spaces from their finite subspaces. Furthermore, 
authors present a similarity detecting algorithm for a finite-dimensional Euclidean space and 
totally bounded metric space and they discuss an analysis of the complexity of the algorithm. 
In the last paper in this topic Classification rules for temporal databases, authors deal with 
temporal architectures highlighting granularity and they propose own complex classification 
rules to determine individual access principles, technology, architecture, and security aspects 
whereby the classification consists of 14 evaluated aspects. Furthermore, a discussion about 
the undefined states and reliability provided by the consistency is done, as well. 

1



 
Software engineering topic includes the following papers. The paper Evaluation of Static 
Analysis Methods of Python Programs by authors Hristina Gulabovska and Zoltán 
Porkoláb focuses on static analysis methods currently applied for Python. Authors investigate 
the advantages and shortages of those methods and highlight the restrictions of current tools 
and suggest further research directions to tackle these problems. Furthermore, they report 
their experiences applying static analysis methods on an open-source Python software system 
where they found numerous issues confirmed by the developers. Based on these findings, 
authors suggest refined configuration settings on static analysis tools. 
The next paper Advanced Code Comprehension using Version Control Information 
presented by authors Tibor Brunner and Zoltán Porkoláb the authors investigate how a version 
control information of the project can be utilized for extending the apprehension of large 
legacy systems providing a better understanding of the software under examination. Authors 
show that some of the hidden structural connections between the elements of the program can 
be revealed most easily by the development history of the system. 
The third paper in this topic The Automated Creation of Logical Constructions from 
Natural Language Sentences written by authors Zuzana Bilanová and Martin Štancel 
describes the theoretical design and implementation of a prototype semantic machine of 
transparent intensional logic. Procedural semantics of this logic causes that it can be used in 
the field of logical analysis of natural language. The semantic machine described in this paper 
makes it possible to analyze sentences in natural language in the first two of the above steps, 
for the mentioned logical system. Furthermore, authors discuss the possibilities of the 
presented solution are compared with the already existing semantic machines processing the 
meaning of natural language sentences into intensional constructions. 
 
The topic of Applied Informatics includes two interesting papers. The first one Automated 
hardening of a Linux web server by authors Ján Perháč and Michal Olenčin is focused on 
design and implementation of automated hardening a Linux web server after the clean 
installation. The article deals with the analysis of the cybersecurity, focus, and scope of the 
configuration. Based on that, the design of an automated security configuration with a detailed 
description was developed. The second paper Edge coloring of set of graphs with the use of 
data decomposition and clustering written by authors Adam Dudáš and Jarmila Škrinárová 
presents a solution to the problem of parallel edge coloring of sizable sets of cubic graphs. 
Authors present a design and implementation of a methodology based on the clustering of 
graphs and data decomposition model. The methodology aims to satisfy time criterium of 
effective decomposition of problem to set of subproblems. 
 
The paper Experiments on Rough Sets Clustering with Various Similarity Measures 
written by author group Arnold Szederjesi-Dragomir, Radu D. Gaceanu, Horia F. Pop and 
Costel Sarbu as the only paper in topic Artificial Intelligence is aimed to investigate the 
influence of several similarity measures in a rough sets clustering context and, in this sense, 
datasets with overlapping regions are of particular interest. Authors are also interested in the 
way the overlapping detection mechanism is affected by the chosen similarity measure and 
because the standard datasets do not provide specific information about overlapping regions, 
they also propose an approach to obtain such data for benchmarking purposes. The 
importance of properly choosing the similarity measure is outlined by the experiments carried 
out on standard datasets. 
 
This volume focuses on actual problems in Computer Science and related fields, and it 
presents its both theoretical and practical results and applications thus exploiting the 

2



innovative approaches. It reflects the main thrust of research in Computer Science and related 
fields and establishes contacts with the experts of these fields. 
I would like to express my gratitude and appreciation to the authors for contributing their 
important research results in the journal. Due to their fruitful research and helpful 
cooperation, it was possible to provide such broad coverage of these areas of scientific 
research. 
I also would like to thank all reviewers. They have worked very hard in reviewing papers and 
making valuable suggestions for the authors to improve their works.  
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