
Advances in Intelligent Systems and Computing

Volume 431

Series editor

Janusz Kacprzyk, Polish Academy of Sciences, Warsaw, Poland
e-mail: kacprzyk@ibspan.waw.pl



About this Series

The series “Advances in Intelligent Systems and Computing” contains publications on theory,
applications, and design methods of Intelligent Systems and Intelligent Computing. Virtually
all disciplines such as engineering, natural sciences, computer and information science, ICT,
economics, business, e-commerce, environment, healthcare, life science are covered. The list
of topics spans all the areas of modern intelligent systems and computing.

The publications within “Advances in Intelligent Systems and Computing” are primarily
textbooks and proceedings of important conferences, symposia and congresses. They cover
significant recent developments in the field, both of a foundational and applicable character.
An important characteristic feature of the series is the short publication time and world-wide
distribution. This permits a rapid and broad dissemination of research results.

Advisory Board

Chairman

Nikhil R. Pal, Indian Statistical Institute, Kolkata, India
e-mail: nikhil@isical.ac.in

Members

Rafael Bello, Universidad Central “Marta Abreu” de Las Villas, Santa Clara, Cuba
e-mail: rbellop@uclv.edu.cu

Emilio S. Corchado, University of Salamanca, Salamanca, Spain
e-mail: escorchado@usal.es

Hani Hagras, University of Essex, Colchester, UK
e-mail: hani@essex.ac.uk

László T. Kóczy, Széchenyi István University, Győr, Hungary
e-mail: koczy@sze.hu

Vladik Kreinovich, University of Texas at El Paso, El Paso, USA
e-mail: vladik@utep.edu

Chin-Teng Lin, National Chiao Tung University, Hsinchu, Taiwan
e-mail: ctlin@mail.nctu.edu.tw

Jie Lu, University of Technology, Sydney, Australia
e-mail: Jie.Lu@uts.edu.au

Patricia Melin, Tijuana Institute of Technology, Tijuana, Mexico
e-mail: epmelin@hafsamx.org

Nadia Nedjah, State University of Rio de Janeiro, Rio de Janeiro, Brazil
e-mail: nadia@eng.uerj.br

Ngoc Thanh Nguyen, Wroclaw University of Technology, Wroclaw, Poland
e-mail: Ngoc-Thanh.Nguyen@pwr.edu.pl

Jun Wang, The Chinese University of Hong Kong, Shatin, Hong Kong
e-mail: jwang@mae.cuhk.edu.hk

More information about this series at http://www.springer.com/series/11156

http://www.springer.com/series/11156


Jerzy Świątek • Leszek Borzemski
Adam Grzech • Zofia Wilimowska
Editors

Information Systems
Architecture and Technology:
Proceedings of 36th
International Conference
on Information Systems
Architecture and Technology –
ISAT 2015 – Part III

123



Editors
Jerzy Świątek
Faculty of Computer Science
and Management

Wrocław University of Technology
Wrocław
Poland

Leszek Borzemski
Faculty of Computer Science
and Management

Wrocław University of Technology
Wrocław
Poland

Adam Grzech
Faculty of Computer Science
and Management

Wrocław University of Technology
Wrocław
Poland

Zofia Wilimowska
Faculty of Computer Science
and Management

Wrocław University of Technology
Wrocław
Poland

ISSN 2194-5357 ISSN 2194-5365 (electronic)
Advances in Intelligent Systems and Computing
ISBN 978-3-319-28562-7 ISBN 978-3-319-28564-1 (eBook)
DOI 10.1007/978-3-319-28564-1

Library of Congress Control Number: 2016930056

© Springer International Publishing Switzerland 2016
This work is subject to copyright. All rights are reserved by the Publisher, whether the whole or part
of the material is concerned, specifically the rights of translation, reprinting, reuse of illustrations,
recitation, broadcasting, reproduction on microfilms or in any other physical way, and transmission
or information storage and retrieval, electronic adaptation, computer software, or by similar or
dissimilar methodology now known or hereafter developed.
The use of general descriptive names, registered names, trademarks, service marks, etc. in this
publication does not imply, even in the absence of a specific statement, that such names are exempt
from the relevant protective laws and regulations and therefore free for general use.
The publisher, the authors and the editors are safe to assume that the advice and information in this
book are believed to be true and accurate at the date of publication. Neither the publisher nor the
authors or the editors give a warranty, express or implied, with respect to the material contained
herein or for any errors or omissions that may have been made.

Printed on acid-free paper

This Springer imprint is published by SpringerNature
The registered company is Springer International Publishing AG Switzerland



Preface

This four volume set of books includes the proceedings of the 2015 36th
International Conference Information Systems Architecture and Technology
(ISAT), or ISAT 2015 for short, held on September 20–22, 2015, in Karpacz,
Poland. The conference was organized by the Department of Computer Science and
Department of Management Systems, Faculty of Computer Science and
Management, Wrocław University of Technology, Poland.

The International Conference Information Systems Architecture is organized by
the Wrocław University of Technology from the seventies of the last century. The
purpose of the ISAT is to discuss a state of the art of information systems concepts
and applications as well as architectures and technologies supporting contemporary
information systems. The aim is also to consider an impact of knowledge, infor-
mation, computing, and communication technologies on managing the organization
scope of functionality as well as on enterprise information systems design, imple-
mentation, and maintenance processes taking into account various methodological,
technological, and technical aspects. It is also devoted to information systems
concepts and applications supporting exchange of goods and services by using
different business models and exploiting opportunities offered by Internet-based
electronic business and commerce solutions.

ISAT is a forum for specific disciplinary research, as well as on
multi-disciplinary studies to present original contributions and to discuss different
subjects of today’s information systems planning, designing, development, and
implementation. The event is addressed to the scientific community, people
involved in variety of topics related to information, management, computer, and
communication systems, and people involved in the development of business
information systems and business computer applications.

This year, we received 130 papers from 17 countries. The papers included in the
four proceeding volumes published by Springer have been subject to a thorough-
going review process by highly qualified peer reviewers. Each paper was reviewed
by at least two members of Program Committee or Board of Reviewers. Only
74 best papers were selected for oral presentation and publication in the
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36th International Conference Information Systems Architecture and Technology
2015 proceedings. The final acceptance rate was 57 %.

Professor Peter Nelsen (Denmark) presented his keynote speech on Some
Insights from Big Data Research Projects. He also organized the special session on
the advances in methods for managing complex planning environments.

The conference proceedings are divided into four volumes and present papers in
the areas of managing complex planning environments, systems analysis and
modeling, finance, logistics and market, artificial intelligence, knowledge-based
management, Web systems, computer networks and distributed computing, high
performance computing, cloud computing, multi-agent systems, Internet of Things,
mobile systems, service-oriented architecture systems, knowledge discovery, and
data mining.

We would like to thank the Program Committee and external reviewers, essential
for reviewing the papers to ensure a high standard of the ISAT 2015 conference and
the proceedings. We thank the authors, presenters, and participants of ISAT 2015;
without them, the conference could not have taken place. Finally, we thank the
organizing team for the efforts this and previous years in bringing the conference to
a successful conclusion.

September 2015 Jerzy Świątek
Leszek Borzemski

Adam Grzech
Zofia Wilimowska
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