


University of Zagreb

Faculty of Organization and Informatics Varaždin

Varaždin, 2016.

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

UDC 004:007

Central European Conference 
on Information and Intelligent 

Systems

CECIIS 

September 21st - 23rd, 2016
Varaždin, Croatia

27th International Conference



Publisher
Faculty of Organization and Informatics, University of Zagreb
Pavlinska 2, HR-42000 Varaždin, Croatia

Contact
e-mail:  ceciis@foi.hr
phone:  +385 42 390 861
fax:  +385 42 213 413
web: www.ceciis.foi.hr
fb: www.facebook.com/ceciis.foi

For Publisher
Neven Vrček (University of Zagreb, Faculty of Organization and Informatics)

Editors
Tihomir Hunjak (University of Zagreb, Faculty of Organization and Informatics)
Valentina Kirinić (University of Zagreb, Faculty of Organization and Informatics)
Mario Konecki (University of Zagreb, Faculty of Organization and Informatics)

Publishing Board
Igor Tomičić (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.

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



I

Contents

Index of Authors V
Preface VII

Data and Knowledge Bases - Big Data

Dražena Gašpar, Mirela Mabić
NoSQL Databases for Big Data Management 3

Tripo Matijević, Tijana Vujičić, Jelena Ljucović, Petar Radunović, Adis Balota
Performance Analysis of Girvan-Newman Algorithm on Different Types of Random Graphs 11

Veronika Simoncicova, Lukas Hrcka, Ondrej Tadanai, Pavol Tanuska, Pavel Vazan
Data Pre-processing from Production Processes for Analysis in Automotive Industry 17

Martina Šestak, Kornelije Rabuzin, Matija Novak
Integrity Constraints in Graph Databases – Implementation Challenges 23

Economics and Information Systems

Vesna Bosilj Vukšić, Mirjana Pejić Bach, Katarina Tomičić-Pupek
Discrete Event Simulation in Business Processes Management Projects 
– a Preliminary Literature Review

33

Blaženka Divjak
Challenges of Strategic Decision-Making within Higher Education and Evaluation of the 
Strategic Decisions

41

Ivana Dvorski Lacković, Vladimir Kovšca, Zrinka Lacković Vincek
Framework for Big Data Usage in Risk Management Process in Banking Institutions 49

Darko Lugonja
Public Administration Development through ERP System Implementation 
and Interoperability Growth

55

Aleksandar Markovic, Nikola Zornic
Trends in the Application of Agent-Based Modeling and Simulation 65

Jadranka Musulin, Vjeran Strahonja
Business Model Concept Unburdened: The State of the Art 71

Doris Weitlaner, Selver Softic, Gundhille Breslmair, Elisabeth Pergler, 
Xiaoshan Liu, Thomas Loidolt
SEPP: A Service Evaluation Programming Platform Used for Value-based Service Pricing

81



II

Information and Communication Technologies

Valentina Đurek, Nina Begičević Ređep
Review on e-readiness Assessment Tools 161

Valentina Kirinić, Melita Kozina
Maturity Assessment of Strategy Implementation in Higher Education Institution 169

Radovan Vrana
Is Open Access Still Open: The Case of Article Processing Charge 177

Robertina Zdjelar, Robert Kelemen, Vesna Dušak
Are the Croatian Cities Smart? 185

Ljiljana Zekanović-Korona, Jurica Grzunov
Smart Cities: The Analysis of ICT Use in Improving the Quality of Urban Living 191

Education for Information Society - Learning Analytics (LA)

Antonia Bralić
ICT and e-learning in Higher Education in Croatia: Strategies and Current State 91

Sanjana Buć, Blaženka Divjak
Environmental Factors in the Diffusion of Innovation Model: 
Diffusion of e-learning in a Higher Education Institution

99

Vjeran Bušelić, Željko Kovačević
High Education Study Program Model Towards Employability. 
On a Way to Understand Employer’s Requirements for Generic Competences

107

Blaženka Divjak, Petra Vondra
Learning Analytics: Meeting the Needs of Students and Teachers in Pre-tertiary Education 117

Marjan Krašna
Quality of Students’ Work in the Field of General Pedagogy 125

Sandra Kučina Softić, Ana Ćorić Samardžija
Results of Croatian National Higher Education Survey on Use of ICT and E-learning 129

Milica Maricic, Aleksandar Djokovic, Veljko Jeremic
Gender Bias in Student Assessment of Teaching Performance 137

Christian Ostlund, Lars Svensson, William Jobe
Using Small Data to Support the Design Process of Learning Environments 145

Ivana Pavlović, Maja Ćukušić, Mario Jadrić
Evaluating the Effectiveness of e-Learning Projects in Croatian Companies 151



III

 Software Engineering

William Steingartner, Valerie Novitzká
Towards the Semantics of Recursive Procedures in Categorical Terms 235

Intelligent Information Systems

Branimir Dropuljić, Sandro Skansi, Robert Kopal
Analyzing Affective States using Acoustic and Linguistic Features 201

Matija Kaniški
Language Based Plagiarism Detection 207

Igor Tomičić, Markus Schatten, Bogdan Okreša Ðurić, Jurica Ševa
Self-sustainable Agent Organizations 
in Massively Multi-Player On-Line Role-Playing Games – A Conceptual Framework

213

Tijana Vujičić, Tripo Matijević, Jelena Ljucović, Adis Balota, Zoran Ševarac
Comparative Analysis of Methods for Determining
Number of Hidden Neurons in Artificial Neural Network

219

 Quality of Software and Services

Vadym Shkarupylo
A Simulation-driven Approach for Composite Web Services Validation 227

Author Guidelines                         245



IV



V

Balota, Adis 11, 219

Begičević Ređep, Nina 161

Bosilj Vukšić, Vesna 33

Bralić, Antonia 91

Breslmair, Gundhille 81

Buć, Sanjana 99

Bušelić, Vjeran 107

Ćorić Samardžija, Ana 129

Ćukušić, Maja 151

Divjak, Blaženka 41, 99, 117

Djokovic, Aleksandar 137

Dropuljić, Branimir 201

Dušak, Vesna 185

Dvorski Lacković, Ivana 49

Đurek, Valentina 161

Gašpar, Dražena 3

Grzunov, Jurica 191

Hrcka, Lukas 17

Jadrić, Mario 151

Jeremic, Veljko 137

Jobe, William 145

Kelemen, Robert 185

Kirinić, Valentina 169

Kopal, Robert 201

Kovačević, Željko 107

Kovšca, Vladimir 49

Kozina, Melita 169

Krašna, Marjan 125

Kučina Softić, Sandra 129

Lacković Vincek, Zrinka 49

Liu, Xiaoshan 81

Loidolt, Thomas 81

Lugonja, Darko 55

Ljucović, Jelena 11, 219

Mabić, Mirela 3

Maricic, Milica 137

Markovic, Aleksandar 65

Matijević, Tripo 11, 219

Musulin, Jadranka 71

Novak, Matija 23

Novitzká, Valerie 233

Okreša Đurić, Bogdan 213

Ostlund, Christian 145

Pavlović, Ivana 151

Pejić Bach, Mirjana 33

Pergler, Elisabeth 81

Rabuzin, Kornelije 23

Radunović, Petar 11

Schatten, Markus 213

Shkarupylo, Vadym 227

Simoncicova, Veronika 17

Skansi, Sandro 201

Softic, Selver 81

Steingartner, William 235

Strahonja, Vjeran 71

Svensson, Lars 145

Šestak, Martina 23

Ševa, Jurica 213

Ševarac, Zoran 219

Tadanai, Ondrej 17

Tanuska, Pavol 17

Tomičić, Igor 213

Tomičić-Pupek, Katarina 33 

Vazan, Pavel 17

Vondra, Petra 117

Vrana, Radovan 177

Vujičić, Tijana 11, 219

Weitlaner, Doris 81

Zdjelar, Robertina 185

Zekanović-Korona, Ljiljana 191 

Zornic, Nikola 65

Index of Authors




