foi

UNIVERSITY OF ZAGREB
FACULTY OF

ORGANIZATION

AND INFORMATICS
VARAZDTIN

ISSN 1847-2001 (Print)
ISSN 1848-2295 (Online)

O CECIIS

Central
European

CONFERENCE

on Information
and Intelligent
Systems

Proceedings

30" International Scientific Conference /2019

Organized by:
Faculty of Organization and Informatics
University of Zagreb

October 02™- 04"/ 2019
Varazdin, Croatia



ISSN 1847-2001 (Print)
ISSN 1848-2295 (Online)

UDC 004:007

OCECIIS

Central European
CONFERENCE
on Information and Intelligent Systems

Proceedings

30! International Scientific Conference / 2019

Organized by:
Faculty of Organization and Informatics
University of Zagreb

October 2M- 4th 2019
Varazdin, Croatia

The 30th Central European Conference on Information and Intelligent Systems is held under the
patronage of the President of the Republic of Croatia Kolinda Grabar Kitarovi¢ and Ministry of
Science and Education.



Publisher

Faculty of Organization and Informatics, University of Zagreb

Pavlinska 2, HR-42000 Varazdin, Croatia

Contact

e-mail: ceciis@foi.hr

phone: +38542 390861

fax: +38542213413

web: www.ceciis.foi.hr

fb: www.facebook.com/ceciis.foi
For Publisher

Neven Vreek; University of Zagreb, Faculty of Organization and Informatics
Nina Begicevi¢ Redep; Faculty of Organization and Informatics, University of Zagreb, Croatia

Editors

Vjeran Strahonja, Faculty of Organization and Informatics, University of Zagreb, Croatia
Dieter Hertweck, Faculty of Computer Science and Herman Hollerith Research Centre,

Reutlingen University, Germany

Valentina Kirini¢, Faculty of Organization and Informatics, University of Zagreb, Croatia

Editorial Board

Igor Balaban, University of Zagreb, Croatia

Nina Begicevi¢ Redep, University of Zagreb, Croatia
Marko Bohanec, Jozef Stefan Institute, Slovenia

Leo Budin, University of Zagreb, Croatia

Tondi Cari¢, University of Zagreb, Croatia

Carlos Carrascosa, Universitat Politecnica de Valencia, Spain
Ivica Crnkovi¢, Chalmers University of Technology & Univer-
sity of Gothenburg, Sweden

Anna Czarczynska, Kozminski University, Poland

Luis de Marcos Ortega, University of Alcald, Spain
Blazenka Divjak - Temporary Inactive Membership (until the
termination of the state government duties)

Jasminka Dobsa, University of Zagreb, Croatia

Matjaz Gams, Jozef Stefan Institute, Slovenia

Gordan Gledec, University of Zagreb, Croatia

Andrina Grani¢, University of Split, Croatia

Lourdes Guardia, Open University of Catalonia, Spain
Marjan Hericko, University of Maribor, Slovenia

Dimitris Karagiannis, University of Vienna, Austria

Marina Kla¢mer Calopa, University of Zagreb, Croatia
Michal Kohani, University of Zilina, Slovakia

Mario Konecki, University of Zagreb, Croatia

Melita Kozina, University of Zagreb, Croatia

Marjan Krasna, University of Maribor, Slovenia

Alen Lovrenci¢, University of Zagreb, Croatia

Sandra Lovrenci¢, University of Zagreb, Croatia

Publishing Board

Ivan Lukovi¢, University of Novi Sad, Serbia

Ivan Magdaleni¢, University of Zagreb, Croatia
Aleksandar Markovi¢, University of Belgrade, Serbia
Marta Mas Machuca, UIC Barcelona, Spain

Dunja Mladeni¢, Jozef Stefan Institute, Slovenia
Oliver Moravcik, SlovakUniversity of Technology, Slovakia
Enrique Mu, Carlow University, USA

Jan Parali¢, TechnicalUniversity of Kosice, Slovakia
Elisabeth Pergler, CAMPUS 02 -University

of Applied Sciences, Austria

Kornelije Rabuzin, University of Zagreb, Croatia
Wolf Rauch, University of Graz, Austria

Sonja Risti¢, University of Novi Sad, Serbia

Markus Schatten, University of Zagreb, Croatia
Zlatko Stapi¢, University of Zagreb, Croatia

William Steingartner, Technical University of Kosice, Slovakia
Diana Simi¢, University of Zagreb, Croatia

Jan Tretmans, Radboud University Nijmegen,

The Netherlands

Wim Van Petegem, KU Lueven, Belgium

Violeta Vidacek Hains, University of Zagreb, Croatia
Sirje Virkus, Tallinn University, Estonia

Mladen Vouk, North Carolina State University, USA
Neven Vrcek, University of Zagreb, Croatia

Ksenija Vukovi¢, University of Zagreb, Croatia

Igor Tomici¢ (University of Zagreb, Faculty of Organization and Informatics)

Bernarda Kos (University of Zagreb, Faculty of Organization and Informatics)

All rights reserved. No parts of this publication may be reproduced, stored in a retrieval system or transmitted in any form or
by any means, electronic, mechanical, photocopying, recording or otherwise without the prior permission of the copyright

owner.

Central European Conference on Information and Intelligent Systems Proceedings have been indexed in the following
databases: INSPEC, ProQuest (SciTech Premium Collection, ProQuest Technology Collection

and ProQuest Advanced Technologies & Aerospace Database).

ISSN 1847-2001 (Print)
ISSN 1848-2295 (Online)

Creative Commons Licence
@ @ @ Central European Conference on
Information and Intelligent

Systems Proceedings is licensed under

a Creative Commons Attribution-NonCommercialNoDerivatives
4.0 International License.
http://creativecommons.org/licenses/by-nc-nd/4.0/



Contents

Index of Authors Vv

List of Reviewers Vi

Preface IX
Computer Games

Markus Schatten, Bogdan Okresa Buri¢, Igor Tomicic¢
Towards Simulation of Ambient Intelligence 3
in Autonomous Vehicles using Car Racing Games

Bogdan Okresa Puri¢, Igor Tomici¢
Modelling Forming of Temporary Coalitions 7
in the Context of Massively Multiplayer Online Role-Playing Games

Markus Schatten, Marinela Schatten
Gamification of Game Programming Education: 13
A Case Study in a Croatian High School

Nina Zuccon, Matej Juri¢, Marin Vukovi¢, Renato Soi¢
Using Gamification for Solving Resource Allocation and 19
Serving in Employee Attendance Tracking System

Data and Knowledge Bases

Karlo Babi¢, Sanda Martinci¢-Ipsi¢, Ana Mestrovi¢, Francesco Guerra

Short Texts Semantic Similarity Based on Word Embeddings 27

Leo Mrsi¢

Delivery Optimization in Logistics Using Advanced Analytics and Interactive Visualization 35

Education and Learning Analytics

Ena Fuzul, Marko Horvat
Formal Model of Student Competencies in Higher 43
Education and Required Skills in the Job Market

Anna Tolmayer, Zsolt Bed6

The Platformization of Higher Education 21

Marko Vjestica, Slavica Kordi¢, Vladimir Dimitrieski, Milan Celikovi¢, lvan Lukovi¢

An Indexing Learning Tool in Relational Databases =

Vjeran Buseli¢, Katarina Pazur Anicic¢
Developing ICT Students’ Generic Skills in Higher Education: 67
Towards a Model for Competence Assessment and Evaluation



Emerging trends in ICT

Darko Androcec
Systematic Mapping Study on Osmotic Computing

Petra Sin¢i¢, Martina A3enbrener Kati¢, Sanja Candrli¢
Perception and Attitudes on the Effects of Digital Technologies Application: a Survey

Alen Rajsp, Katja Kous, Sasa Kuhar, Botjan Sumak, Andrej Sorgo
Preliminary Review of Jobs, Skills and Competencies
for Implementation of Digital Accessibility

Borut Werber, Vanja Bevanda
Soft Skills in Enhancing the Quality of Information Systems Master Education Programme

Méria Haladova, Natalia Novakova, Milo Cambal, Jana Sujanova
Environmental Sustainability in Digital Marketing of Automotive Industry

Martin Kinitzki, Natascha Sigle, Dieter Hertweck
The Relevance of Technology Knowledge in SMEs for
Digital Transformation

Larisa Hrustek, Martina Tomici¢ Furjan
Implementation of Digital Technologies in Smart Factory Processes

Ana Kutnjak, Igor Pihir
Challenges, Issues, Barriers and Problems in Digital Transformation
- Systematic Literature Review

ICT Entrepreneurship and Innovation

Maja Pusnik, Miha Pavlinek, Bostjan Sumak, Katja Kous
Analysis of Characteristics of Urban Communities in Slovenia for Smart City Development

Tung-Cheng Lin, Vjeran Strahonja, lvan Placko
Reviewing Digital Transformation From Micro and Macro Approaches
—Case Study of the DIGITRANS Project

Dunja Dobrini¢
Impact of Cognitive Technologies on Selecting and Processing Samples in
Financial Statements Audit

Egon Luftenegger, Selver Softic
Service-Dominant Business Model Financial Validation:
Cost-Benefit Analysis with Business Processes and Service-Dominant Business Models

Martin Kinitzki, Natascha Sigle, Dieter Hertweck
Status Quo Research on Technology Knowledge in SMEs

Dorde Marovi¢, Sava Cavoski, Aleksandar Markovi¢, Nikola Zorni¢
Human Factor in Digital Transformation of Workforce Management:
A Case of Southeastern European Telecommunication Company

Jan Fauser, Selina Klingler, Ahmed Mezedawi, Caroline Pohl, Dominik Seiz,
Vinujan Srikanthan, Dieter Hertweck

Business Model Transformation in the Energy Sector:

A Literature Review About Barriers in the Transformation Process

79

85

93

101

109

117

125

133

143

149

155

161

173

181

187



Intelligent Information Systems

Matea Pejcinovic
A Review of Custom Vision Service for Facilitating an Image Classification

Sebastian Janko, Barbara Klier, Filip Pti¢ek, Marko Paveli¢, Marin Vukovi¢
User Authentication Based on Contactless High and Ultra-High Frequency RFID Tags

Dalibor Buzi¢

Sentiment Analysis of Text Documents

Snjezana Krizani¢, Katarina Tomici¢-Pupek

Process Parameters Discovery Based on Application of k-means Algorithm
- a Real Case Experimental Study

Quality of Software and Services

Melita Kozina, Danijela Dusper
Assessing the Maturity of the Customer Experience Management:
The Case of Financial Institution

Matej Janicek, Karol Velisek, Radovan Holubek, Roman Ruzarovsky
Evaluation of the Voice to Text Transfer in Augmented Conditions

Jan Tretmans, Piérre van de Laar
Model-Based Testing with TorXakis, The Mysteries of Dropbox Revisited

Mario Zgela, lvan Penga
Security Information and Event Management
- Capabilities, Challenges and Event Analysis in the Complex IT System

Software Engineering

Alexander Pirker, Nadica Hrgarek Lechner
Designing Secure Architecture of Health Software using Agile Practices

Tina Berani¢, Ale$ Zamuda, Lucija Brezo¢nik, Muhamed Turkanovic¢ et al.
Facilitating the Digital Transformation of Villages

Jernej Huber, Mitja Gradisnik, Marjan Heri¢ko, Helena Serazin
Rapid Development of an Art History Web Portal Using the WordPress Platform

Matija Novak, Dragutin Kermek, lvan Magdaleni¢

Proposed Architecture for ETL Workflow Generator

Boris Milasinovi¢, Toni Bakarci¢

A Case Study on Finding Convenient Approach to Practice Agile Methodologies
in Software Engineering Courses

Marko Mijac
Evaluation of Design Science Instantiation Artifacts in Software Engineering Research

Strategic Planning and Decision Making

Sandro Radovanovi¢, Andrija Petrovi¢, Boris Delibasi¢, Milija Suknovi¢
Making Hospital Readmission Classifier Fair - What is the Cost?

Adem Kikaj, Marko Bohanec
Towards Web-based Decision Modeling Software based on DEX Methodology

Jan Fauser, Christine Koppenhofer, Dieter Hertweck
Modelling and Evaluating of Business Model Ecosystems in the Energy Domain

197

209

215

223

233

241

247

259

269

281

289

297

305

313

325

333

341



Author Guidelines

CECIIS 2019 Sponsors

CECIIS 2019 Financial Support

CECIIS 2019 Program and Organizing Committees’ Members, Research, Professional Tracks'’
Chairs and Student Poster and Presentation Section Chair

351

355

359

360



Androcec, Darko, 79
Asenbrener Kati¢, Martina, 85
Babic, Karlo, 27

Bakarci¢, Toni, 305

Bedé, Zsolt, 51

Berani¢, Tina, 281
Bevanda, Vanja, 101
Bohanec, Marko, 333
Brezocnik, Lucija, 281
Buseli¢, Vjeran, 67

Buzi¢, Dalibor, 215

Colorni Vitale, Alberto, 281
Cambal, Milog, 109
Candrli¢, Sanja, 85
Cavoski, Sava, 181
Celikovi¢, Milan, 59
Delibasi¢, Boris, 325
Dimitrieski, Vladimir, 59
Dobrini¢, Dunja, 155
Dusper, Danijela, 233
Fauser, Jan, 341,187

Fuzul, Ena, 43

Gradisnik, Mitja, 289
Guerra, Francesco, 27
Haladova, Méaria, 109
Hericko, Marjan, 289
Hertweck, Dieter, 117,173,187,341
Holubek, Radovan, 241
Horvat, Marko, 43
Hrgarek Lechner, Nadica, 269
Hrustek, Larisa, 125
Huber, Jernej, 289
Janicek, Matej, 241

Janko, Sebastian, 209
Juri¢, Matej, 19

Kermek, Dragutin, 297
Kikaj, Adem, 333

Kinitzki, Martin, 117,173

Index of Authors

Klier, Barbara, 209
Klingler, Selina, 187
Koppenhofer, Christine, 341
Kordi¢, Slavica, 59

Kous, Katja, 93,143
Kozina, Melita, 233
Krizani¢, Snjezana, 223
Kuhar, Sasa, 93

Kutnjak, Ana, 133

Lentini, Gianluca, 281

Lin, Tung-Cheng, 149
Lue, Alessandro, 281
Liftenegger, Egon, 161
Lukovi¢, Ivan, 59
Magdaleni¢, lvan, 297
Markovi¢, Aleksandar, 181
Marovi¢, Dorde, 181
Martincic¢-1psi¢, Sanda, 27
Martinez-Gil, Jorge, 281
Mestrovi¢, Ana, 27
Mezedawi, Ahmed, 187
Mija¢, Marko, 313
Milasinovi¢, Boris, 305
Mrsi¢, Leo, 35

Novak, Matija, 297
Novéakova, Natalia, 109
Okresa Buri¢, Bogdan, 3,7
Paveli¢, Marko, 209
Pavlinek, Miha, 143

Pazur Anici¢, Katarina, 67
Pejc¢inovi¢, Matea, 197
Penga, lvan, 259

Petrovi¢, Andrija, 325
Pichler, Mario, 281

Pihir, Igor, 133

Pirker, Alexander, 269
Placko, Ivan, 149

Pohl, Caroline, 187

Polettini, Francesca, 281
Pticek, Filip, 209

Pusnik, Maja, 143
Radovanovi¢, Sandro, 325
Rajsp, Alen, 93
Ruzarovsky, Roman, 241
Schatten, Marinela, 13
Schatten, Markus, 3,13
Seiz, Dominik, 187
Serazin, Helena, 289
Sigle, Natascha, 117,173
Sinci¢, Petra, 85

Softic, Selver, 161
Srikanthan, Vinujan, 187
Strahonja, Vjeran, 149
Suknovi¢, Milija, 325

Soi¢, Renato, 19

Sorgo, Andrej, 93
Sujanova, Jana, 109
Sumak, Bostjan, 93,143
Tolmayer, Anna, 51
Tomici¢ Furjan, Martina, 125
Tomici¢, Igor, 3,7
Tomici¢-Pupek, Katarina, 223
Tretmans, Jan, 247
Turkanovi¢, Muhamed, 281
van de Laar, Piérre, 247
Velisek, Karol, 241
Vjestica, Marko, 59
Vukovi¢, Marin, 19,209
Werber, Borut, 101
Zamuda, Ales, 281

Zorni¢, Nikola, 181
Zuccon, Nina, 19

Zgela, Mario, 259



\



Aguado-Delgado, Juan, Spain
Bosilj Vuksi¢, Vesna, Croatia
Bushati, Jozef, Albania
Caro-Alvaro, Sergio, Spain
Carrascosa, Carlos, Spain
Castillo, Ana, Spain

Crookall, David, France
Cvetkoska, Violeta, North Macedonia
Czarczynska, Anna, Poland
Crepin3ek, Matej, Slovenia
Dmitrovic, Veljko, Serbia
Fernandez Sanz, Luis, Spain
Fertalj, KreSimir, Croatia

Gama, Sandra, Portugal

Geri¢, Sandro, Croatia

Guardia, Lourdes, Spain
Heri¢ko, Marjan, Slovenia
Hofer, Christian, Austria

Horvat, Marko, Croatia

Hrgarek Lechner, Nadica, Austria
Humski, Luka, Croatia

Hutinski, Zeljko, Croatia
Ivkovi¢, Nikola, Croatia

Janes, Aleksander, Slovenia
Janeyv, Valentina, Serbia

Julian, Vicente, Spain

Kermek, Dragutin, Croatia
Konovalova, Natalija, Latvia
Korenjak Cerne, Simona, Slovenia
Kovica, Vladimir, Croatia
Krasna, Marjan, Slovenia
Kudeli¢, Robert, Croatia

Kumar Cherukuri, Aswani, India
Lang, Michael, Ireland
Lazarevi¢, Sasa, Serbia
Leskovar, Robert, Slovenia

Lin, Tung-Cheng, Taiwan

List of Reviewers

Lukovi¢, Ivan, Serbia
Malinauskiene, Egle, Lithuania
Marton, Peter, Slovakia
Mateljan, Vladimir, Croatia
Mestrovi¢, Ana, Croatia

Mija¢, Marko, Croatia

Mladeni¢, Dunja, Slovenia

Mu, Enrique, USA

Okresa Buri¢, Bogdan, Croatia
Orehovacki, Tihomir, Croatia
Oreski, Dijana, Croatia

Oulad Haj Thami, Rachid, Marocco
Paralic, Jan, Slovakia

Pazur Anici¢, Katarina, Croatia
Pergler, Elisabeth, Austria

Picek, Ruben, Croatia

Pihir, Igor, Croatia

Példoja, Hans, Estonia

Postolov, Kiril, North Macedonia
Povalej, Roman, Germany
Radosevi¢, Danijel, Croatia
Radovanovi¢, Sandro, Serbia
Risti¢, Sonja, Serbia

Skorput, Pero, Croatia

Smith, Glenn, USA

Steingartner, William, Slovakia
Strugar, lvan, Croatia

Tomas, Boris, Croatia

Tomici¢ Furjan, Martina, Croatia
Tomici¢, Igor, Croatia
Tomici¢-Pupek, Katarina, Croatia
Umek, Lan, Slovenia

Vrdoljak, Boris, Croatia

Wald, Mike, UK

Werber, Borut, Slovenia
Zemaitaitiené, Gintare, Lithuania
Zgela, Mario, Croatia

Vil



VIII



PREFACE

These Proceedings contain full text conference papers presented at the Central European Conference on Infor-
mation and Intelligent Systems (CECIIS), held in Varazdin, Croatia, October 2-4, 2019. Proceedings are available
in print and digital formats.

CECIIS has been held for 30 years. The conference and the accompanying events are certainly the most significant
annual scientific event organized by the Faculty of Organization and Informatics, University of Zagreb.

Its international participants, program committee members and the reviewers enabled CECIIS to become one
of the most important conferences in the area of applied information science in Central Europe. It is our great
pleasure to say that this year’s international co-editor is professor Dieter Hertweck (Reutlingen University, Faculty
of Computer Science and Herman Hollerith Research Centre, Germany).

The special topic of CECIIS 2019 Conference - Digital Transformation — Shaping the Future, was designed to pro-
vide our participants with an opportunity to research and discuss the advantages and possibilities of contempo-
rary digital technologies and their impact on society.

The Proceedings of CECIIS 2019 contain 42 scientific papers, peer-reviewed by two independent reviewers and
accepted by the international Program Committee within the following sections:

Computer Games, Data and Knowledge Bases, Education and Learning Analytics, Emerging Trends in ICT, ICT
Entrepreneurship and Innovation, Intelligent Information Systems, Quality of Software and Services, Software
Engineering, Strategic Planning and Decision Making.

Altogether 55 papers have been submitted to the CECIIS 2019 Conference. The review process that has been
done with the wholehearted dedication of 74 reviewers (38 reviewers from Croatia and 46 from abroad) resulted
with 42 accepted papers.

After the conference, the selected papers will be further reviewed by two independent international reviewers
with the possibility of being extended and included in the Journal of Organizational and Information Sciences
(J10S), the international scientific journal published by the Faculty of Organization and Informatics.

Within its poster and presentation section, CECIIS 2019 gathered students from Croatia, USA (Cincinnati and
Pittsburgh) and Albania (Tirana and Shkoder). The posters were presented during the conference and the ab-
stracts are published within the CECIIS webpage.

The special value of this year’s conference is featured by outstanding invited lecturers, researchers who have left
a deep mark in the scientific and professional areas of their interest. Within the CECIIS 2019, the following three
invited lectures were presented:

Prof. Dr. Wolf Rauch, “30 years of Information Science — a success story!” - Professor Rauch is a full professor at the
Institute of Information Science and Information Systems at Karl-Franzens-University Graz since 1987. After ob-
taining the PhD in Wien, he worked for several years with the research institute in Frankfurt am Main (GID) and at
the universities in Regensburg, Saarbriicken, Berlin and Klagenfurt. He was Dean and Rector at the Karl-Franzens-
University Graz and the president of Austrian Rectors Conference in 1999. Prof. Rauch has been cooperating with
FOI staff within different national and international scientific projects and was awarded “Friend of the Faculty of
Organization and Informatics”in 2009.

Prof. Dr. Sirje Virkus, ,Digital transformation in the higher education environment” - Professor Virkus is a professor
of Information Science and the Head of the Study Area of Information Sciences at the School of Digital Technolo-
gies of Tallinn University. She holds a PhD in Information and Communication Studies from the Manchester Met-
ropolitan University. She has been working in the area of information sciences at Tallinn University since 1985.
Her research interests are focused on the development of information-related competencies, ICT innovation in
education and internationalisation. She has written more than 170 research publications. She is a member of
editorial boards of several high quality scientific journals and conference programme committees.

Prof. Dr. Dr. h.c. Glinter Mller, ,Digital transformation: better world or crisis of trust?” — Prof. Mdiller is a professor
(em) of computer science at the University of Freiburg acting as a senior adviser since 2017. He received his
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PhD in Data Base Systems and worked as a post-doc with IBM in AlImaden in the famous System R project. In
1985, he was nominated by IBM Corporation as Director for Telecommunication systems, Europe. For his work
in digital networks and security he received an honorary doctorate from the Technical University of Darmstadt,
the medal of honour from the Vienna University of Economics and Business, the Ehrenkreuz from the Austrian
president and was awarded a recognition “Friend of the Faculty of Organization and Informatics in Varazdin”. He
was deeply involved in contributing and setting up programs in German, European and industrial development
and research area in information security.

CECIIS 2019 included the following parallel events:

«  DOCTORAL STUDENT SECTION - 11* International Doctoral Seminar 2019

e 3“Workshop on Data Analysis

»  DIGITRANS Fast Forward workshop

*  Computer Games - professional achievements (professional track in Croatian)

*  project presentations: e-Schools, STEM Revolution in Community, HigherDecision, CRISS, DIGITRANS,
ABCitiEs, Meria, IRl Hyper, KyrMedu, LAMBDA, AMED, EIT Health, Twinning Open Data Operational, DIP-
2future, loTIF and Educode.

»  CECIIS 2019 conference sponsors’ events (Infodom, Oracle, Dignet Software).

The 30™ CECIIS Conference was held under the patronage of the President of the Republic of Croatia, Kolinda
Grabar Kitarovi¢ and the Ministry of Science and Education of the Republic of Croatia. The CECIIS Conference was
financially supported by sponsors: Infodom, Dignet Software, Oracle, Varazdin County and the City of Varazdin.

We would like to express our utmost gratitude to the invited speakers, authors, reviewers, session chairs, partici-
pants, organizers of parallel events, as well as Program and Organizing Committee members for their contribu-
tions. We acknowledge that the organizational and supporting assistance and hosting of the Faculty of Organiza-
tion and Informatics was crucial for the overall success of the Conference. Finally, we are most grateful to all our
industrial partners and sponsors for their support.

Finally, we hope that inside these covers you will find relevant and interesting papers in the field of information
and intelligent systems and we look forward to your participation in one of many CECIIS conferences to come.

September, 2019

On the behalf of the Program and Organizing Committees

Vjeran Strahonja, Dieter Hertweck and Valentina Kirini¢
Editors



30 years of the Central European Conference on Information and
Intelligent Systems (CECIIS)

Scientific research is a prerequisite for quality education at universities, and the Central European Conference
on Information and Intelligent Systems - CECIIS is one of the main pillar of scientific research activities at the
Faculty of Organization and Informatics, University of Zagreb (FOI).

The main indicators of the excellence of scientific research work of a research institution are the published
scientific papers of teachers and associates and the scientific projects. Since the possibilities for publishing
scientific papers in scientific journals and within scientific events are unlimited, the fact that FOI has its own
scientific journal JIOS and conference CECIIS whose Proceedings are referenced in significant databases gives a
special value and ensures the recognition of the Faculty in the scientific community.

The international scientific conference - CECIIS is often an opportunity for early stage researchers and doctoral
students to gain their first international experience, and they have often used this possibility of direct and
informal communication to create opportunities for new collaborations.

From the early beginnings to the present, the main aim of CECIIS is to foster the cooperation among researchers
involved in the development and application of methods and techniques in the field of information and intelligent
systems.

This year marks the 30th anniversary of the conference. The first conference was organized by the Faculty in
Varazdin on November 22-23, 1989, under the title "Information Systems in Office Business (Yugoslav
Symposium)" Varazdin?l. At this symposium, 40 papers were presented. Office business automation was a hot
topic at the time, and the conference took place just months after a group of professors and associates from FOI
participated in a conference of similar title and profile held in Munich. The title symposium was used until 1997,
and since 1998 the title conference has been used, which is more in line with the profile, format and content of
this scientific event. The official language of the first symposium was Croatian and later Slovenian, English and
German were also used as official languages. From the ninth symposium onwards the official language is English.

For about twenty years, the conference has been taking place in late September or early October. This time of
autumn in Varazdin is marked by the Varazdin Baroque Evenings - the most significant cultural manifestation in
the city of Varazdin, and, as professor Aurer observed, by the harvest season in the surrounding vineyards which
is favourable for the organization of the conference excursion.

The basic concept of the conference has not changed over the years, suggesting that it was well designed at the
very beginning. Although the CECIIS conference covers a wide range of topics in the field of information and
communication sciences, especially related to information and software systems, which also corresponds to the
title of the Faculty of Organization and Informatics, each conference has some special emphasis and a topic
chosen by the Program Committee. The main topic is determined by the choice of keynote speakers which are,
as a rule, scientists and experts with a worldwide reputation in their field.

1 The data is taken from the text by professor Boris Aurer (em.) written in the monograph "50 Years of the Faculty of Organization and
Informatics, University of Zagreb 1962 - 2012" (FOI Varazdin, 2012, ed. Diana Simic)
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An overview of the number of invited speakers, papers by topics, number of authors and sponsors between 2005
and 2018 is shown in the following table:

n (-] ~ [} (<)) o - N o < n (-] ~N -]
(=] (=] o o [=] -l -l - - -l -l - -l -l
o o o o o o o o o o o o o o
Year| N | N | N | N | N | N |N|N|N|N|N || Q| N |[Total
Keynote Speeches 4 |1 (119 313|211 |13 (3 |2]2 24
Education for Information Society | 6 | 10| 7 | 13| 9 |16 |12 |15| 5 | 8 | 7 | 9 117
Informatlo.n and Communication 91711116 !3l18l11l12114l11! 2|5 111
Technologies
Information Systems Security 311279746 |8|4|1]|2 62
Data and Knowledge Bases 6| 5|8 |4 |3 |11|6 |10 4 2|44 2| 74
Intelligent Information Systems 2|4 |3 (42106 |7 |4|6|4]|4]|7)|4]| 67
Information Systems in
Management and Decision 199|495 36
Support
Intelligent Transport Systems 913 |2|8|4|3|1]|4 1)1 36
Software Engineering 113|6]|4]6 6| 7|5 113 ]|1 54
ICT Management 3 (5110 7 25
Strategic Planning of Information al1la2lal1 12
Systems
Intelligent Systems Techniques
and Methods 418153 18
Quality and Metrics in ICT 4 5 9
Informatlon'Systems in 3130111 g
Manufacturing
Multimedia Systems 1] 2 1 6
Workflow Modelling 1 1
Semantic Web and Ontologies 1 1
Economics and Information 716l 7 20
Systems
Computer Games 4 4
Education and Learning Analytics 9 | 6| 15
Emerging Trends in ICT 3|16 9
ICT Entrepreneurship and
. 4 11 5
Innovation
Quality of Software and Services 1]1]4]1 7
Strategic Planning and Decision
. 4 13 7
Making
Other relevant papers 6 6
Student Papers 1121412 5|5 (12]12(13|20| 95
No of authors 126(151(125(172|105|140{ 98 |94 |85 |91 | 70| 71 | 93 | 68 | 1489
No of sponsors 2021|109 |5 |10|10(14 |18 |19 |11 |12| 7 | 4 | 170

The conference is governed by the international Program Committee that brings decisions about the content and
monitors the scientific level. The technical tasks are managed and performed by the Organizing Committee. Since
the beginning of the conference, all papers presented at the conference have been reviewed by at least two
reviewers, one being from abroad.

The connection between the Conference and the scientific journal “Journal of Information and Organizational
Science”, also published by FOI, is reflected in the fact that the Conference Program Committee proposes the
papers with significant scientific contributions to be extended and published in the journal. Clearly, the editorial
board of the Journal brings the final the decision based on the peer review results.
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During the last fifteen years CECIIS Conference was hosting different parallel conferences, workshops,
roundtables, exhibitions, presentation of projects and project meetings, challenges for students, conference
sponsors' events and other similar activities.

Here are the most significant:

e Informatopolis - Open Day of Contemporary Public Administration, more than 100 participants (2005)

e Teaching and Learning Skills, Workshop (2005); “International Projects: Developing a Risk Management and
Dissemination Plan, Workshop (2006)

¢ Development of educational materials for e-education, workshop, (2006)

¢ Online communication and e-education, workshop, (2006)

e E-learning, one-day symposium (2007)

e Activities towards ICT professionalism, workshop (2008)

e Competences of ICT professionals, roundtable (2008)

e  Web-based survey methods, workshop (2009)

e Project Management Education and Research in Croatia, Round Table (2010)

¢ FOl security, two-day symposium (2011)

¢ CROSIM - Croatian Society Simulation Modeling, Round Table (2011)

e FOI Security (FSec) Symposium, three-day symposium (2012 to 2015)

e Mathematics and the ICT, two-day workshop (2012)

e Mobile and embedded development (f-moed) Symposium, (2012 to 2015)

e 10th International Doctoral Seminar IDS (2015)

e The Round Table on Quality in Informatics (2015)

e Poster and presentation section for students (since 2011)

e e-Schools Day - presentations and workshops of the project "e-Schools: Establishing a System for Developing
Digitally Mature Schools (pilot project)" (2,16, 2017, 2018)

e Workshop on Data Analysis (2017, 2018)

e Computer Games - Professional Development (2018)

e Digital Transformation of Educational Institutions (2018)

e 4th Meeting of Business Informatics Departments - Influence of Digital Transformation (2018)

In conclusion, CECIIS is an established, distinctive and valued conference, with a defined profile. Like most similar
conferences, it had its crises, but its continuity over the past 30 years proves its quality and reputation, especially
now when many big conferences are getting bigger and many small conferences are disappearing.

Finally, the conferences are made by people.

Celebrating the 30th anniversary of CECIIS Conference is the best time to thank all the participants, especially
those who are returning for years and to all invited speakers. Every successful conference is based on the work
and dedication of its organizers, so we kindly thank to our past and acting members of the Program and
Organizing Committees, and to all those who provided technical and administrative support, our numerous
volunteers and students.
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