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Nowadays, use of computing and software technologies is increasingly prevailing in many 
practical aspect of our every-day life. The need for process automation and control, data 
exchange, visualization, and analysis is penetrating many practical and diverse fields such as 
manufacturing technologies, customer support, product marketing, and user-aware systems. 
Oftentimes, existing methods and techniques are unsatisfactory and inefficient in terms of 
algorithmic running time and quality of solutions. On the other side, the basic areas of 
informatics and computer science provide fundamental techniques and approaches to solving 
the real-world problems, but they are often hard to take advantage of. To do this, it requires 
deep scientific understanding as well as wide perspective on different computing technologies 
corresponding to the problem domain. 
 
Accordingly, this special issue includes ten scientific papers presenting the research in the 
area of computing and software applications, several of them trying to bridge the gap between 
theory and practice. The papers are divided into two groups of five papers. The first group 
includes the papers focusing on the use of practical algorithms and computing technology for 
solving real-world problems from various computing-unrelated fields such us music perception 
and pharmaceutical manufacture, while the focus of the second group is on system software 
including programming languages and sensor networks. 
 
Additionally, this special issue gives a retrospective of the past results in research and 
development conducted by faculty members, researchers, and students at the Faculty of 
Computer and Information Science, University of Ljubljana, Slovenia. Some papers are mainly 
based on final theses or other interesting works guided by the faculty members while the other 
represent conventional research effort of the faculty members. 
 
The first five papers are from the general area of software applications and algorithms. Here, 
the first paper is Automatic Detection of Pronation Type of Runners Using Computer 
Vision (by Anže Pečar, Aleš Dolenc, Aleš Jaklič, Peter Peer and Jure Kovač) and 
concentrates on methods and techniques from the computer vision in order to detect the 
pronation type of runners based on the automatic analysis of the backside video of a runner 
on a treadmill. The proposed detection techniques require no additional markers or lighting 
and belong to the emerging field of gait analysis. The authors of the paper also collected a 
benchmark test set of several videos with all the corresponding data of the runners. This test 
set is also used for the experimental evaluation of the proposed solutions which, accordingly, 
provide promising results. 
 
In the second paper, Unveiling the Perceptual Differences in Mood and Color Perception 
in Non-Mainstream Music Styles (by Matevž Pesek and Matija Marolt), the authors explore 
differences in listeners' perception of non-mainstream music styles, such as Slovenian folk 
songs and electro-acoustic music pieces from the Moodo dataset which links emotional and 
color perception to music. The paper presents the analysis of user emotional responses to 
these non-mainstream music styles. The results reveal strong induced emotions, which are 
not present in more mainstream music genres. The methods presented therein are generally 
useful in areas such the development of music recommender systems and user-aware 
systems. 
 



The third paper is an area overview paper, titled Application of Algorithms and Machine 
Learning Methods in Pharmaceutical Manufacture (by Janja Klemenčič and Jurij Mihelič), 
and surveys applications of algorithms and machine learning methods in the processes of 
pharmaceutical manufacture. The paper identifies the weakness of current processes, which 
base mainly on the process analytical technology, a guidance system developed by US Food 
and Drug Administration. However, data related to the studied process is usually readily 
available, but often not used in a control of a manufacturing process. The main part of the 
paper explores several applications of data science and machine learning methods to control 
such process. 
 
Mazes or labyrinths are not-only used for entertainment purposes, but also in other areas such 
as psychology and physics. In the fourth paper, Analysis of Maze Generating Algorithms 
(by Peter Gabrovšek), the author explores solving difficulty of computer generated mazes. In 
the paper, several algorithms for generating mazes are first presented, followed by the 
description of maze-solving agents. Finally, the various features of the solution are explored 
in order to evaluate the difficulty of the generated mazes. 
 
The fifth paper is the last paper in the group of algorithmic applications papers in this issue 
and is a representative example from the algorithm engineering field. The title of the paper is 
Matrix Multiplication: Practical Use of a Strassen Like Algorithm (by Mitja Rozman and 
Miha Eleršič) and explores several matrix multiplication algorithms from a naïve multiplication 
through divide and conquer algorithms to block multiplication. The efficiency of 
implementations of well-known Strassen algorithm is often disputed by algorithmic 
practitioners. The papers presents a Strassen like algorithm, where also various algorithmic 
optimizations and code tuning techniques are explored and experimentally evaluated. 
 
The second group of papers focuses on system software including programming languages 
and sensor networks. The sixth paper is titled Identifying Differences Between Human-
written and Random Programs (by Uroš Čibej, Borut Robič and Jurij Mihelič) and explores 
the well-known esoteric programming language in order to study the properties of human-
written as well as randomly generated programs. In the paper, the authors clearly show the 
differences between the two groups. 
 
The seventh paper is Low-level Probe of Programs Regarding Different Languages and 
Compilers (by Jaka Bac and Boštjan Slivnik) focuses on the characterization of differences 
among execution traces of the same computation but implemented in different programming 
languages. In particular, the experimental results include C, Java, and Python on the x86-64 
computer architecture. The results clearly shows the differences in execution traces between 
compiled and interpreted languages. 
 
The research in the area of Wireless Sensor Networks offers energy-efficient applications to 
monitor the environment, industrial processes, and buildings. The design of Wireless Sensor 
Network is explored in the eight paper titled Design of Low-Power Wireless Sensor 
Network with Simplified Protocol (by Robert Rozman). The author presents an example of 
design and stress the importance of the low-power consumption of a sensor network. Based 
on this, the hardware and software implementation for the network and access-point nodes 
are presented in details, where the solutions are based on the industry-based lightweight 
SimplicitTI protocol. 
 
The last two papers deal with SIC/XE educational computer architecture, which is often used 
in system software courses world-wide. The ninth paper is A SIC/XE to Intel Pentium x86 
Assembly Code Translator (by Benjamin Kastelic and Tomaž Dobravec) and presents a 
compiler where the source is a SIC/XE assembly code and the target is x86 assembly code. 
The main benefit of such code translator is the ability to execute target code on the real 



machine instead of simulator. The article also provides several benchmarks where the 
speedup of execution is determined. 
 
The final and tenth paper extends the SicTools collection of system software utilities for the 
SIC/XE computer architecture, which already include assembler, virtual machine, simulator, 
and debugger, with a linker. The paper title is A Linker for SIC/XE Hypothetical Computer 
(by Nejc Kišek). The extension provided is modular in the form of linker library, which can be 
used in third-party tools as well as in the standalone linking utility. The extension makes the 
SicTools one of the most comprehensive software tools for the SIC/XE architecture publicly 
available.  
 
Throughout all of these works, we acknowledge that a careful study of the problems together 
with an exploitation of algorithms, formal modeling, data analysis, experimental evaluation, 
and software engineering gives effective and efficient solutions for the studied problems. Such 
a process requires hard work, determination and ingenuity, which the editor believes every 
paper in this issue displays to a great extent. This makes the whole issue an interesting read. 




