Communications
in Computer and Information Science 1018

Commenced Publication in 2007

Founding and Former Series Editors:

Phoebe Chen, Alfredo Cuzzocrea, Xiaoyong Du, Orhun Kara, Ting Liu,
Krishna M. Sivalingam, Dominik Slezak, Takashi Washio, and Xiaokang Yang

Editorial Board Members

Simone Diniz Junqueira Barbosa
Pontifical Catholic University of Rio de Janeiro (PUC-Rio),
Rio de Janeiro, Brazil
Joaquim Filipe
Polytechnic Institute of Setubal, Setubal, Portugal
Ashish Ghosh
Indian Statistical Institute, Kolkata, India
Igor Kotenko
St. Petersburg Institute for Informatics and Automation of the Russian
Academy of Sciences, St. Petersburg, Russia
Junsong Yuan
University at Buffalo, The State University of New York, Buffalo, NY, USA
Lizhu Zhou
Tsinghua University, Beijing, China



More information about this series at http://www.springer.com/series/7899


http://www.springer.com/series/7899

Stanistaw Kozielski - Dariusz Mrozek -
Pawet Kasprowski - Bozena Matysiak-Mrozek -
Daniel Kostrzewa (Eds.)

Beyond Databases,
Architectures and Structures

Paving the Road to Smart Data
Processing and Analysis

15th International Conference, BDAS 2019
Ustron, Poland, May 28-31, 2019
Proceedings

@ Springer



Editors
Stanistaw Kozielski

Institute of Informatics
Silesian University of Technology
Gliwice, Poland

Pawet Kasprowski

Institute of Informatics

Silesian University of Technology
Gliwice, Poland

Dariusz Mrozek

Institute of Informatics

Silesian University of Technology
Gliwice, Poland

Bozena Matysiak-Mrozek
Institute of Informatics

Silesian University of Technology
Gliwice, Poland

Daniel Kostrzewa

Institute of Informatics

Silesian University of Technology
Gliwice, Poland

ISSN 1865-0929 ISSN 1865-0937 (electronic)
Communications in Computer and Information Science

ISBN 978-3-030-19092-7 ISBN 978-3-030-19093-4  (eBook)
https://doi.org/10.1007/978-3-030-19093-4

© Springer Nature Switzerland AG 2019

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, expressed or implied, with respect to the material contained herein or for any errors or
omissions that may have been made. The publisher remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

This Springer imprint is published by the registered company Springer Nature Switzerland AG
The registered company address is: Gewerbestrasse 11, 6330 Cham, Switzerland


https://orcid.org/0000-0001-6764-6656
https://orcid.org/0000-0002-2090-335X
https://orcid.org/0000-0003-4977-4915
https://orcid.org/0000-0003-2781-3709
https://doi.org/10.1007/978-3-030-19093-4

Preface

Collecting, processing, and analyzing data have become important branches of com-
puter science. Many areas of our existence generate a wealth of information that must
be stored in a structured manner and processed appropriately in order to gain knowl-
edge from the inside. Databases have become a ubiquitous way of collecting and
storing data. They are used to hold data describing many areas of human life and
activity, and as a consequence, they are also present in almost every IT system. Today’s
databases and data stores have to face the problem of data proliferation and growing
variety. More efficient methods for data processing are needed more than ever. New
areas of interests that deliver data require innovative algorithms for data analysis.

Beyond Databases, Architectures and Structures (BDAS) is a series of conferences
located in Central Europe and are significant for this geographic region. The conference
intends to give the state of the research that satisfies the needs of modern, widely
understood database systems, architectures, models, structures, and algorithms focused
on processing various types of data. The conference aims to reflect the most recent
developments of databases and allied techniques used for solving problems in a variety
of areas related to database systems or even go one step forward — beyond the horizon
of existing databases, architectures, and data structures.

The 15th International BDAS Scientific Conference (BDAS 2019), held in Ustron
Poland during May 28-31, 2019, was a continuation of the highly successful BDAS
conference series started in 2005. For many years BDAS was organized under the
technical co-sponsorship of the Institute of Electrical and Electronics Engineers (IEEE).
The 14th edition of the BDAS conference (BDAS 2018) was organized under the
technical co-sponsorship of the International Federation for Information Processing
(IFIP) within the IFIP World Computer Congress (IFIP WCC 2018), which attracted
hundreds of participants. For many years, BDAS has attracted thousands of researchers
and professionals working in the field of databases and data analysis. Among the
attendees at our conference were scientists and representatives of IT companies.
Several editions of BDAS were supported by our commercial, world-renowned part-
ners, developing solutions for the database domain, such as IBM, Microsoft, Sybase,
Oracle, and others. BDAS annual meetings have become an arena for exchanging
information on the widely understood database systems and data processing
algorithms.

BDAS 2019 was the 15th edition of the conference, organized under the technical
co-sponsorship of the IEEE Poland Section. We also continued our successful coop-
eration with Springer, which resulted in the publication of this book. The conference
attracted participants from 15 countries, who made this conference a successful and
memorable event. There were several keynotes and invited talks given during BDAS
by leading scientists. The keynote speeches, tutorials, and plenary sessions allowed
participants to gain insight into new areas of data analysis and data processing.
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BDAS is intended to have a broad scope related to collecting, storing, processing,
and analyzing data. Proceedings of the conference were published in this book and the
Studia Informatica journal. Both books reflect fairly well the broad span of research
presented at BDAS 2019. This volume consists of 26 carefully selected papers that are
assigned to seven thematic groups:

— Big Data and Cloud Computing

— Architectures, Structures, and Algorithms for Efficient Data Processing
and Analysis

— Artificial Intelligence, Data Mining, and Knowledge Discovery

— Image Analysis and Multimedia Mining

— Bioinformatics and Biomedical Data Analysis

— Industrial Applications

— Networks and Security

The first group, containing four papers, is devoted to big data and cloud computing.
Papers in this group discuss hot topics of diffused data processing and using big data
technologies and scalable computing platforms in seismic signal analysis, monitoring
people with IoT devices, generation of power in coal-fired power plants.

The second group contains four papers devoted to various database architectures and
models, data structures, and algorithms used for efficient data processing. Papers in this
group discuss data serialization and performance of various NoSQL data stores,
integrity constraints, and schema decomposition in relational databases.

The third group contains six papers devoted to various methods used in data mining,
knowledge discovery, and knowledge representation. Papers assembled in this group
show a broad spectrum of applications of various exploration techniques, including
decision rules, fuzzy and rough sets, clustering and classification algorithms, to solve
many real problems.

The fourth group consists of three papers devoted to image analysis and processing.
These papers discuss problems of face recognition, increasing image spatial resolution,
and compression of medical images. The fifth group consists of three papers devoted to
bioinformatics and biological data analysis. Papers in this group focus on protein
structure comparison, clinical data annotation, and sports data preprocessing.

The sixth group consists of three papers proposing applications of data analysis to
trading rules based on FOREX EUR/USD quotations, spatial data processing, and
fuzzy modeling of the methane hazard rate. The last, seventh, group consists of three
papers devoted to networks and security, including network protocol for synchro-
nization of seismic data, SQLite-based e-mail servers, and building a security evalu-
ation laboratory.

We hope that the broad scope of topics related to databases covered in this pro-
ceedings volume will help the reader to understand that databases have become an
essential element of nearly every branch of computer science.

We would like to thank all Program Committee members and additional reviewers
for their effort in reviewing the papers. Special thanks to Piotr Kuzniacki, builder and
for 15 years administrator of our website bdas.polsl.pl, and Pawet Benecki and
Mateusz Gotosz, new members of our team and copyeditors of this book.
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The conference organization would not have been possible without the technical staff:
Dorota Huget and Jacek Pietraszuk.
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