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Welcome Message of CISIS-2019
International Conference Organizers

Welcome to the 13th International Conference on Complex, Intelligent and
Software Intensive Systems (CISIS-2019), which will be held from July 3 to July 5,
2019, at University of Technology Sydney (UTS), Sydney, Australia in conjunction
with the 13th International Conference on Innovative Mobile and Internet Services
in Ubiquitous Computing (IMIS-2019).

The aim of the conference is to deliver a platform of scientific interaction
between the three interwoven challenging areas of research and development of
future ICT-enabled applications: software intensive systems, complex systems, and
intelligent Systems.

Software intensive systems are systems, which heavily interact with other
systems, sensors, actuators, devices, other software systems, and users. More and
more domains are involved with software intensive systems, e.g., automotive,
telecommunication systems, embedded systems in general, industrial automation
systems, and business applications. Moreover, the outcome of Web services
delivers a new platform for enabling software intensive systems. The conference is
thus focused on tools, practically relevant and theoretical foundations for
engineering software intensive systems.

Complex systems research is focused on the overall understanding of systems
rather than its components. Complex systems are very much characterized by the
changing environments in which they act by their multiple internal and external
interactions. They evolve and adapt through internal and external dynamic
interactions.

The development of intelligent systems and agents which is each time more
characterized by the use of ontologies and their logical foundations build a fruitful
impulse for both software intensive systems and complex systems. Recent
researches in the field of intelligent systems, robotics, neuroscience, artificial
intelligence, and cognitive sciences are very important factor for the future
development and innovation of software intensive and complex systems.

CISIS-2019 is aiming at delivering a forum for in-depth scientific discussions
among the three communities. The papers included in the proceedings cover all
aspects of theory, design, and application of complex systems, intelligent systems,
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and software intensive systems. The conference received 166 papers and accepted
45 papers (about 27% acceptance rate), which were selected after a careful review
process.

We are very proud and honored to have two distinguished keynote talks by Prof.
Wanlei Zhou, University of Technology Sydney, Australia, and Dr. Nadeem Javaid,
COMSATS University Islamabad, Pakistan, who will present their recent work and
will give new insights and ideas to the conference participants.

The organization of an international conference requires the support and help of
many people. A lot of people have helped and worked hard to produce a successful
CISIS-2019 technical program and conference proceedings. First, we would like to
thank all the authors for submitting their papers, the Program Committee Members,
and the reviewers who carried out the most difficult work by carefully evaluating
the submitted papers. We are grateful to Honorary Co-Chairs Prof. Makoto
Takizawa, Hosei University, Japan, and Prof. Jie Lu, University of Technology
Sydney, Australia, for their guidance and advice.

This year in conjunction with CISIS-2019 we have seven international
workshops that complemented CISIS-2019 program with contributions for specific
topics. We would like to thank the Workshops Co-Chairs and all Workshops
Organizers for organizing these workshops.

Finally, we would like to thank Web Administrator Co-Chairs and Local
Arrangement Co-Chairs for their excellent and timely work.

We hope you will enjoy the conference and have a great time in Sydney,
Australia.

Leonard Barolli
Farookh Khadeer Hussain
CISIS-2019 General Co-Chairs

Omar Hussain

Hiroaki Nishino

Kin Fun Li

CISIS-2019 Program Committee Co-chairs
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Workshops Co-chairs

Welcome to the Workshops of the 13th International Conference on Complex,
Intelligent and Software Intensive Systems (CISIS-2019), which will be held from
July 3 to July 5, 2019, at University of Technology Sydney, Sydney, Australia.

We are pleased that for this edition of CISIS International Conference we have
seven international workshops. Some of these workshops are in 9th, 10th, 11th,
12th, and 13th editions. The objective was to complement as much as possible the
main theme of CISIS-2019 with specific topics of different workshops in order to
cover topics from the three challenging areas of ICT-enabled applications: software
intensive systems, complex systems, and intelligent systems.

The list of workshops is as follows:

1. The 13th International Workshop on Engineering Complex Distributed Systems
(ECDS-2019)

2. The 12th International Workshop on Intelligent Informatics and Natural Inspired
Computing (IINIC-2019)

3. The 10th International Workshop on Frontiers in Complex, Intelligent
and Software Intensive Systems (FCISIS-2019)

4. The 10th International Workshop on Virtual Environment and Network-Oriented
Applications (VENOA-2019)

5. The 9th Semantic Web/Cloud Information and Services Discovery and
Management (SWISM-2019)

6. The 6th International Workshop on Hybrid/Cloud Computing Infrastructure for
E-Science Application (HCCIEA-2019)

7. The 1st International Workshop on Knowledge Creation and Innovation in
Digital World IKIDW-2019)

These workshops bring to the researchers conducting research in specific themes
the opportunity to learn from this rich multidisciplinary experience. The Workshop
Co-Chairs would like to thank CISIS-2019 International Conference Organizers for
their help and support. We are grateful to the Workshops Organizers for their great

vii
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efforts and hard work in proposing the workshops, selecting the papers, the interesting
programs, and the arrangements of the workshops during the conference days. We are
grateful to Web Administrator Co-Chairs for their excellent work and support.

We hope you enjoy the workshops program and proceedings.

Mohammad Alshehri

Tomoya Enokido

Beniamino Di Martino

Workshops Co-chairs of CISIS-2019 International Conference
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Welcome Message from ECDS-2019 International
Workshop Co-chairs

It is our great pleasure to welcome you to the 13th International Workshop on
Engineering Complex Distributed Systems (ECDS-2019), which will be held in
conjunction with the 13th International Conference on Complex, Intelligent and
Software Intensive Systems (CISIS-2019) from July 3rd to July 5th, 2019, at
University of Technology Sydney (UTS), Sydney, Australia.

In the past, this field included technology concerns related to middleware
solutions, dealing with the heterogeneity of the miscellaneous hardware and
software environments and computing infrastructure. These technologies have been
used to address the integration of existing legacy applications and improve the
interoperability between applications across enterprises. The advances in wireless
communication and pervasive computing extend this traditional wired area of
distributed systems and make the new advanced application possible. The
complexity of today’s applications requires additional approaches to be able to
realize an enterprise application time- and cost-saving. This includes the ability to
model business processes, business policies, and event-oriented aspects of large
systems and express these models through design solutions to address the
complexity of enterprise applications and ease software design efforts. In addition,
the engineering of complex distributed systems also requires a good understanding
of the problem areas of concern for information systems and business administration,
such as process management, supply chain management, security issues, and
electronic business. These topics need to be addressed in order to deal with the
complexity of today’s increasingly dynamic, mobile, cross-organizational, and
cross-jurisdictional systems.

In this workshop, various aspects of the design and implementation of
distributed systems will be discussed. The scope of the presented papers ranges
from engineering approaches and techniques to applications.

This workshop would not have been possible without the help of many people.
First of all, we would like to thank all the authors for submitting their papers to our
workshop. We also like to thank the Program Committee Chair, Program
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Committee Members, and additional reviewers, who carefully evaluated the
submitted papers.

We hope that you find the ECDS-2019 program inspiring and that the workshop
provides you with the opportunity to interact, share ideas with, and learn from other
distributed systems researchers from around the world. We also encourage you to
continue to participate in future ECDS workshops, to increase its visibility, and to
interest others in contributing to this growing community.

Leonard Barolli
Makoto Takizawa
ECDS-2019 Workshop Co-chairs

ECDS-2019 Organizing Committee

Workshop Co-chairs

Leonard Barolli
Makoto Takizawa

Fukuoka Institute of Technology (FIT), Japan
Hosei University, Japan

Program Committee Members

Markus Aleksy
Irfan Awan

Bhed Bahadur Bista
Arjan Durresi

Tomoya Enokido
Akio Koyama
Takahiro Uchiya
Takuo Suganuma
Kaoru Sugita
David Taniar
Minoru Uehara
Marten van Sinderen
Fatos Xhafa
Muhammad Younas
Maciej Zygmunt
Stefan Kuhlins

Web Administrators

Donald Elmazi
Miralda Cuka

ABB Corporate Research, Germany
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Indiana University—Purdue University
at Indianapolis, USA

Rissho University, Japan
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Message from IINIC-2019 International
Workshop Organizers

Advanced information processing technologies have the potential to significantly
accelerate research in different fields. In particular, techniques from artificial
intelligence, machine learning, and data mining can assist researchers in the dis-
covery of new knowledge for next-generation applications. This workshop aims to
attract state-of-the-art solutions and novel attempts in this direction.

The 12th International Workshop on Intelligent Informatics and Natural Inspired
Computing (IINIC-2019) will provide a platform for researchers to meet and
exchange their thoughts. IINIC-2019 will be held in conjunction with the 13th
International Conference on Complex, Intelligent and Software Intensive Systems
(CISIS-2019) from July 3rd to July 5th, 2019, at University of Technology Sydney
(UTS), Sydney, Australia.

Many people contributed to the success of IINIC-2019. We wish to thank the
Program Committee Members for their great effort. We also would like to express
our gratitude to the main organizers of CISIS-2019 for their excellent work in
organizing the conference. Last but not least, we would like to thank and con-
gratulate all the contributing authors for their support to the workshop.

Takahiro Uchiya

Leonard Barolli
IINIC-2019 Workshop Co-chairs

IINIC-2019 Organizing Committee

Workshop Co-chairs

Takahiro Uchiya Nagoya Institute of Technology, Japan
Leonard Barolli Fukuoka Institute of Technology, Japan
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Program Committee Members

Tun-Wen Pai
Oliver Ray
Tetsuya Oda

Elis Kulla
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Fatos Xhafa
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Message from FCISIS-2019 International
Workshop Organizers

It is our great pleasure to welcome you for the 10th International Workshop on
Frontiers in Complex, Intelligent and Software Intensive Systems (FCISIS-2019).
The workshop will be held in conjunction with the 13th International Conference
on Complex, Intelligent and Software Intensive Systems (CISIS-2019) from July
3rd to July 5th, 2019, at University of Technology Sydney (UTS), Sydney,
Australia.

The objective of FCISIS Workshop is to foster the discussion in a rich inter-
disciplinary context of the three challenging areas of ICT-enabled applications:
software intensive systems, complex systems, and intelligent systems. FCISIS-2019
is conceived in terms of special papers, which were also carefully selected, from the
organizers.

We would like to thank all participants of the workshop for submitting their
research works and for their participation and look forward to meet you again in
forthcoming editions of the workshop.

Leonard Barolli
FCISIS-2019 Workshop Chair

FCISIS-2019 Organizing Committee

Workshop Chair

Leonard Barolli Fukuoka Institute of Technology, Japan

Program Committee Members

Makoto Ikeda Fukuoka Institute of Technology, Japan
Tomoya Enokido Rissho University, Japan
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Message from VENOA-2019 International
Workshop Organizers

Welcome to the 10th International Workshop on Virtual Environment and
Network-Oriented Applications (VENOA-2019), which will be held in conjunction
with the 13th International Conference on Complex, Intelligent and Software
Intensive Systems (CISIS-2019) from July 3rd to July 5th, 2019, at University of
Technology Sydney (UTS), Sydney, Australia.

The past eight workshops were very successful, and many high-quality papers
were presented and published in these workshops. We are pleased to announce the
continuation of this workshop for serving as a forum for the exchange of infor-
mation and ideas in the field of 3D computer graphics, virtual reality (VR),
augmented reality (AR), mobile communications, 0T, and Web and network
applications. We again received many unique and high-quality paper submissions
in this workshop. We strictly followed the CISIS review procedures and finally
selected excellent papers for publication and presentation. The program shows a
variety of research activities with high relevance to the scope of the workshop.

This workshop cannot be organized without hard and excellent work of
CISIS-2019 conference organizers. We would like to express our sincere appreci-
ation to VENOA-2019 Program Committee Members and reviewers for their
cooperation in completing their efforts under a very tight schedule. We also give our
special thanks to all authors for their valuable contributions. We hope that these
papers will have significant impacts and stimulate future research activities.

Yong-Moo Kwon

Hiroaki Nishino
VENOA-2019 Workshop Co-chairs

XXVii



XXviii

Message from VENOA-2019 International Workshop Organizers

VENOA-2019 Organizing Committee

Workshop Co-chairs

Yong-Moo Kwon
Hiroaki Nishino

Korea Institute of Science and Technology, Korea
Oita University, Japan

Program Committee Members

Minoru Ikebe

Eiji Aoki
Byungrae Cha
Makoto Fujimura
Nobuo Funabiki
Ken’ichi Furuya
Nobukazu Iguchi
Tsuneo Kagawa
Laehyun Kim
JongWon Kim
Byung-Gook Lee
Jong Weon Lee
Yukikazu Murakami
Makoto Nakashima
Dahlan Nariman
Satoshi Ohtake
Yoshihiro Okada
Yoshitaka Sakurai
Shinji Sugawara
Shigeto Tajima
Kenzi Watanabe
Kazuyuki Yoshida

Oita University, Japan

Institute for Hypernetwork Society, Japan
Gwangju Institute of Science and Technology, Korea
Nagasaki University, Japan

Okayama University, Japan

Oita University, Japan

Kinki University, Japan

Oita University, Japan

Korea Institute of Science and Technology, Korea
Gwangju Institute of Science and Technology, Korea
Dongseo University, Korea

Sejong University, Korea

Kagawa National College of Technology, Japan
Oita University, Japan

Ritsumeikan Asia Pacific University, Japan

Oita University, Japan

Kyushu University, Japan

Meiji University, Japan

Chiba Institute of Technology, Japan

Osaka University, Japan

Hiroshima University, Japan

Oita University, Japan



Message from SWISM-2019 International
Workshop Organizers

Welcome to the 9th International Workshop on Semantic Web/Cloud Information
and Services Discovery and Management (SWISM-2019), which is held in con-
junction with the 13th International Conference on Complex, Intelligent, and
Software Intensive Systems (CISIS-2019) from July 3rd to July 5th, 2019, at
University of Technology Sydney (UTS), Sydney, Australia.

SWISM-2019 will bring together scientists, engineers, computer users, and
students to exchange and share their experiences, new ideas, and research results
about all aspects (theory, applications, and tools) of intelligent and semantic
methods applied to Web- and Cloud-based systems, and to discuss the practical
challenges encountered and the solutions adopted.

The program of SWISM-2019 includes papers related to information retrieval,
ontologies, intelligent agents, intelligent techniques for management and pro-
gramming of Cloud services and business processes. The program for the confer-
ence is the result of the excellent work of reviewers and Program Committee
Members. We hope you will find the final program enriching and stimulating.

We believe that all the papers and topics will provide novel ideas, new theo-
retical and experimental results, and will stimulate the future research activities in
this area.

The papers collected in this international workshop were carefully reviewed by
reviewers. According to the review results, the Program Committee Members
selected high-quality papers to be presented in this workshop.

We would like to express our sincere appreciation to all Program Committee
Members for their cooperation. We are thankful to Honorary Co-Chairs, General
Co-Chairs, Program Committee Co-Chairs, and Workshops Co-Chairs of
CISIS-2019 for excellent conference organization. It was a great pleasure in
working with them.
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Last but not least, we are grateful to all authors for their valuable contributions
and attendees who contributed to the success of the program with their papers and
speeches on their research results, and with their participation in the conference.

We hope you will enjoy the workshop and conference and have a great time in
Sydney, Australia.

Beniamino Di Martino
Salvatore Venticinque

Antonio Esposito
SWISM-2019 Workshop Co-chairs

SWISM-2019 Organizing Committee

Workshop Co-chairs

Beniamino Di Martino ~ University of Campania Luigi Vanvitelli, Italy
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Program Committee Members
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Germany
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Domenico Talia University of Calabria, Italy
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Welcome Message from HCCIEA-2019
International Workshop Chair

On behalf of the Organizing Committee, we would like to welcome you to the 6th
International Workshop on Hybrid/Cloud Computing Infrastructure for E-Science
Application (HCCIEA-2019) which will be held in conjunction with the 13th
International Conference on Complex, Intelligent, and Software Intensive Systems
(CISIS-2019) from July 3rd to July 5th, 2019, at University of Technology Sydney
(UTS), Australia.

The workshop aims to promote research and development activities focused on
E-science applications using distributed computing infrastructure, such as grid,
Cloud computing, and hybrid system. With the rapid emergence of software sys-
tems and their applicability, the amount of data is growing exponentially. Existing
computing infrastructure, software system designs, and use cases must take into
account the enormity in volume of requests, size of data, and computing load.
A complementary goal is to identify the open issues and the challenges to fix them,
especially on security, flexibility, reliability, and privacy aspects.

Cloud computing has become a scalable services consumption and delivery
platform in the field of services computing. Cloud is a platform or infrastructure that
allows execution of code in a managed and elastic way. We want to put the
emphasis of scientific and technologies progress on Cloud solutions and infras-
tructures, in particular concerning research activities on scalability and adaptability
using effective scheduling for the virtualization.

All people involved in this workshop (authors and PC members) are researchers
with high expertise, working on related research areas and projects. We are really
grateful for their support, and we thank them for contributing their knowledge
toward a successful event.
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XXXii Welcome Message from HCCIEA-2019 International Workshop Chair
We would like to thank CISIS organizers for giving us the opportunity to
organize HCCIEA Workshop series. We hope that the results of this event will

advance the related research in multifold ways.

Olivier Terzo
HCCIEA-2019 chairs

HCCIEA-2019 Organizing Committee

Workshop Chair

Olivier Terzo LINKS Foundation, Italy

Program Committee Members

Alexander Jungmann  University of Paderborn, Germany

Antonio Attanasio LINKS Foundation, Italy
Antonio Parodi CIMA Foundation, Italy
Fatos Xhafa Technical University of Catalonia, Spain
Giuseppe Caragnano  LINKS Foundation, Italy
Alberto Scionti LINKS Foundation, Italy
Klodiana Goga LINKS Foundation, Italy
Leonard Barolli Fukuoka Institute of Technology, Japan

Vincenzo Romano INGV, Italy



Welcome Message from IKIDW-2019
International Workshop Co-chairs

Welcome to the 1st International Workshop on Knowledge Creation and Innovation
in Digital World (IKIDW-2019). The workshop will be held in conjunction with the
13th International Conference on Complex, Intelligent and Software Intensive
Systems (CISIS-2019) at University of Technology Sydney, Australia, from
July 3rd to July 5th, 2019.

The value of most organizations today greatly exceeds their net tangible assets.
The IKIDW-2019 workshop aims to address contemporary issues in managing
knowledge, intellectual capital, and other intangible assets in the digital world with
the help of IT application. The digital era contributes to the amount of knowledge
available in various qualities. This is a challenge for business people in strategic
decision making. IT application is expected to reduce knowledge ambiguity so that
it will improve the quality of organizational decisions. Beginning with a view that
knowledge becomes strategic assets, the workshop will discuss the fundamentals of
managing knowledge and intellectual capital, understanding some of the mea-
surement issues, processes, and cycles involved in their management and the
specific issues in managing knowledge, especially with the availability of big data
and with the help of IT application.

We would like to express our sincere gratitude to the members of the Program
Committee for their efforts. We thank the 13th International Conference on
Complex, Intelligent, and Software Intensive Systems (CISIS-2019) for co-hosting
IKIDW-2019. Most importantly, we thank all the authors for their submission and
contribution to the workshop.

We hope all of you will enjoy IKIDW-2019 and find this a productive oppor-
tunity to exchange ideas with many researchers.

Olivia Fachrunnisa

Ardian Adhiatma
IKIDW-2019 Workshop Co-chairs
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Workshop Co-chairs

Olivia Fachrunnisa  UNISSULA, Indonesia
Ardian Adhiatma UNISSULA, Indonesia

Program Committee Members

Ahmed A. Al-Absi  Kyungdong University, Korea

Baharom Abdul Universiti Teknologi MARA (UiTM) Terengganu,
Rahman Indonesia

Chih-Peng Chu National Dong Hwa University, Taiwan

Shu-Ling Chen National Dong Hwa University, Taiwan

Farookh Hussain University of Technology Sydney (UTS), Australia
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CISIS-2019 Keynote Talks



Trust, Security and Privacy in Low-Cost
RFID Systems

Wanlei Zhou

University of Technology Sydney, Sydney, Australia

Abstract. Radio Frequency Identification (RFID) enables the automatic identifi-
cation of objects using radio waves without the need for physical contact with the
objects. RFID has been widely used in various fields such as logistics, manufac-
turing, pharmaceutical, supply chain management, healthcare, defense, aerospace
and many other areas, apart from touching our everyday lives through RFID
enabled car keys, ePassports, clothing, electronic items and others. However, the
wide adoptions of RFID technologies also introduce serious security and privacy
risks as the information stored in RFID tags can easily be retrieved by any mali-
cious party with a compatible reader. In this talk, we will introduce some trust,
security and privacy challenges in RFID technologies, and based on our research,
we will outline a number of schemes for authentication, ownership transfer, secure
search and grouping proof in Low-cost RFID systems.
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Intelligent Context Awareness in Internet
of Agricultural Things

Nadeem Javaid

COMSATS University Islamabad, Islamabad, Pakistan

Abstract. Variability in climate and recession in water reservoirs, diminishing the
agrarian sector ecosystem production day by day. There is an imperative require-
ment to restore robustness and ensure high production rate with the use of smart
communication infrastructure. Moreover, the farmers will be able to make resource
efficient decisions with the availability of modern monitoring systems like Internet
of agricultural things (IoAT). However, the data generated through IoAT devices is
disparate which needs to be handled intelligently to bring artificial intelligence (AI),
machine learning (ML) and data analytic (DA) techniques into play. In this talk, we
will recommend the intensive use of coordination between AI, ML and DA at
middleware to optimize the performance of IoAT system along with context
awareness. Additionally, it will enable horizontal functionality for diverse services
to mitigate the problem of inter-operability. An analysis is carried out using TOWS
matrix to consider the effects of internal and external factors on the performance of
automation techniques collaboration. This analysis points out various opportunities
to innovate the livelihood of agrarian society around the globe.
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