
Lecture Notes in Computer Science 11031

Commenced Publication in 1973
Founding and Former Series Editors:
Gerhard Goos, Juris Hartmanis, and Jan van Leeuwen

Editorial Board

David Hutchison
Lancaster University, Lancaster, UK

Takeo Kanade
Carnegie Mellon University, Pittsburgh, PA, USA

Josef Kittler
University of Surrey, Guildford, UK

Jon M. Kleinberg
Cornell University, Ithaca, NY, USA

Friedemann Mattern
ETH Zurich, Zurich, Switzerland

John C. Mitchell
Stanford University, Stanford, CA, USA

Moni Naor
Weizmann Institute of Science, Rehovot, Israel

C. Pandu Rangan
Indian Institute of Technology Madras, Chennai, India

Bernhard Steffen
TU Dortmund University, Dortmund, Germany

Demetri Terzopoulos
University of California, Los Angeles, CA, USA

Doug Tygar
University of California, Berkeley, CA, USA

Gerhard Weikum
Max Planck Institute for Informatics, Saarbrücken, Germany



More information about this series at http://www.springer.com/series/7409

http://www.springer.com/series/7409


Carlos Ordonez • Ladjel Bellatreche (Eds.)

Big Data Analytics
and Knowledge Discovery
20th International Conference, DaWaK 2018
Regensburg, Germany, September 3–6, 2018
Proceedings

123



Editors
Carlos Ordonez
University of Houston
Houston, TX
USA

Ladjel Bellatreche
LIAS/ISAE-ENSMA
Chasseneuil-du-Poitou
France

ISSN 0302-9743 ISSN 1611-3349 (electronic)
Lecture Notes in Computer Science
ISBN 978-3-319-98538-1 ISBN 978-3-319-98539-8 (eBook)
https://doi.org/10.1007/978-3-319-98539-8

Library of Congress Control Number: 2018950524

LNCS Sublibrary: SL3 – Information Systems and Applications, incl. Internet/Web, and HCI

© Springer Nature Switzerland AG 2018
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. 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



Preface

Big data analytics and knowledge discovery remain hot research areas for both aca-
demia and the software industry, further fueled by advances in hardware and software.
Important research topics associated with these major themes include data lakes
(schema-free repositories), database design (ER modeling, prototyping), data integra-
tion (especially linking structured and semistructured data sources), big data man-
agement (mixing relational tables, text and any files), query languages (SQL and
beyond), scalable analytic algorithms, parallel systems (cloud, parallel database sys-
tems, Spark, MapReduce, HDFS), theoretical foundations, and practical applications.

With a track record of 20 editions, the International Conference on Big Data
Analytics and Knowledge Discovery (DaWaK) has established itself as a high-quality
forum for researchers, practitioners and developers in the field of big data analytics.
This year’s conference (DaWaK 2018) built on this tradition, facilitating the inter-
disciplinary exchange of ideas, theory, techniques, experiences, and future research
directions. DaWaK 2018 aimed to introduce innovative principles, methods, models,
algorithms, industrial products, and experiences to solve challenging problems faced in
the development of new-generation data management and analytic systems in the big
data era.

Our call for papers attracted 76 papers, from which the Program Committee finally
selected 13 full papers and 16 short papers, yielding an acceptance rate of 17% for full
papers and 38% overall. Each paper was reviewed by at least three reviewers and in
some cases up to five. Accepted papers cover a number of broad research areas on both
theoretical and practical aspects. Some trends found in accepted papers include new
generations of data warehouses, data lakes, data pre-processing, data mining, cloud
computing, query processing, sequences, graph analytics, privacy-preserving data
mining, and parallel processing. On the other hand, the program featured interesting
case studies on social networks, Twitter sentiment analysis, understanding ground
transportation modes, and E-commerce, among others.

For this 20th edition of DaWaK, we were pleased to have Prof. Il-Yeol Song from
Drexel University (USA) as keynote speaker, giving an intriguing talk entitled: “Smart
Aging: Topics, Applications, Technologies, and Agenda.” Il-Yeol is an ACM Distin-
guished Scientist, an ER Fellow, and recipient of the 2015 Peter P. Chen Award in
Conceptual Modeling.

Thanks to the history and reputation of DaWaK, editors of well-known journals
agreed to receive extended versions of best papers selected from our program. This
year, we were pleased to have two special issues in: Data and Knowledge Engineering
(DKE, Elsevier) and Transactions on Large-Scale Data- and Knowledge-Centered
Systems (TLDKS, Springer).

We would like to thank all authors for submitting their papers to DaWaK 2018 and
we hope they submit again in the future. We express our gratitude to all the Program
Committee members who provided high-quality reviews. We appreciate the great



efforts of Amin Anjomshoaa for helping extend the confdriver system with several
innovations to improve paper reviews, to help in deciding between full and short
length, to manage a conference-to-journal long-term review process, and to create an
interesting, packed, thought-provoking conference program. Finally, we would like to
especially thank Gabriela Wagner for her endless help and patience.

For conference attendees, we hope they enjoyed the technical program, informal
meetings, and interaction with colleagues from all over the world; and of course, we are
confident they liked the picturesque city of Regensburg, Germany. For the readers
of these proceedings, we hope these papers are interesting and they give you ideas for
future research.

September 2018 Carlos Ordonez
Ladjel Bellatreche
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Smart Aging: Topics, Applications,
Technologies, and Agenda

(Abstract of Keynote Speaker)

Il-Yeol Song

College of Computing and Informatics, Drexel University,
Philadelphia, PA, USA
songiy@drexel.edu

Abstract. Aging is a rapidly growing social problem in the developed world. It
is critically important to mitigate the effects of aging, improve elderly people’s
life, and improve overall quality of healthcare environments. Smart aging
addresses those challenges by intelligently utilizing modern biomedical, digital
healthcare, big data computing & analytics, IOT, and communication tech-
nologies. In this talk, I will first review several innovative R&D projects and
services for smart aging. I will then present a comprehensive review of various
research activities on smart aging from the content analysis of public web pages
and the web pages of NIH funded research projects related to smart aging. I will
then cover recent developments in big data technologies for smart health,
including healthcare data warehouses, data lakes and big data analytics. I will
conclude my talk with a summary of suggestions on smart aging projects and
research topics in smart aging.

Keywords: Smart aging � Big data technologies � Smart health
Healthcare data warehouses � Healthcare data lake
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