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Welcome Message from NBiS
Steering Committee Co-chairs

Welcome to the 22nd International Conference on Network-Based Information
Systems (NBiS-2019), which will be held at Oita University, Japan from
September 5 to September 7, 2019.

The main objective of NBiS is to bring together scientists, engineers, and
researchers from both network systems and information systems with the aim of
encouraging the exchange of ideas, opinions, and experiences between these two
communities.

NBiS started as a workshop and was held for 12 years together with DEXA
International Conference as one of the oldest among DEXA Workshops. The
workshop was very successful and in 2009 edition the NBiS was held at [UPUI,
Indianapolis, the USA as an independent International Conference supported by
many international volunteers. In following years, the NBiSs was held in
Takayama, Gifu, Japan (2010), Tirana, Albania (2011) Melbourne, Australia
(2012), Gwangju, Korea (2013), Salerno, Italy (2014), Taipei, Taiwan (2015),
Ostrava, Czech Republic (2016), Toronto, Canada (2017), and Bratislava, Slovakia
(2018).

In this edition of NBiS, many papers were submitted from all over the world.
They were carefully reviewed and only high-quality papers will be presented during
conference days. In conjunction with NBiS-2019 are held also eight International
Workshops where specific and hot topics are deeply discussed.

Many volunteer people have kindly helped us to prepare and organize
NBiS-2019. First of all, we would like to thank General Co-Chairs, Program
Co-Chairs, and Workshops Co-Chairs for their great efforts to make NBiS-2019 a
very successful event. We would like to thank all NBiS-2019 Organizing
Committee Members, Program Committee Members, and other volunteers for their
great help and support. We have special thanks also to Finance Chair and Web
Administrator Co-Chairs. Finally, we thank the Local Organization Team at Oita
University, Japan, for their good arrangements.

We do hope that you will enjoy the conference and have a good time in Oita,
Japan.



vi Welcome Message from NBiS Steering Committee Co-chairs
NBIiS Steering Committee Co-chairs

Leonard Barolli Fukuoka Institute of Technology (FIT), Japan
Makoto Takizawa  Hosei University, Japan



Welcome Message from NBiS-2019
General Co-chairs

We would like to welcome you to the 22nd International Conference on
Network-Based Information Systems (NBiS-2019), which will be held at Oita
University, Japan, from September 5 to September 7, 2019.

It is our honor to chair this prestigious conference, as one of the important
conferences in the field. Extensive international participation, coupled with rigorous
peer reviews, has made this an exceptional technical conference. The technical
program and workshops add important dimensions to this event. We hope that you
will enjoy each and every component of this event and benefit from interactions
with other attendees.

Since its inception, NBiS has attempted to bring together people interested in
information and networking, in areas that range from the theoretical aspects to the
practical design of new network systems, distributed systems, multimedia systems,
Internet/Web  technologies, mobile computing, intelligent computing,
pervasive/ubiquitous networks, dependable systems, semantic services, Grid, P2P,
and scalable computing. For NBiS-2019, we have continued these efforts as novel
networking concepts emerge and new applications flourish. NBiS-2019 consists
of the main conference and eight workshops. We received 120 papers, and out
of them, 30 were accepted (25% acceptance ratio), which will be presented during
the conference days.

The organization of an international conference requires the support and help of
many people. A lot of people have helped and worked hard for a successful
NBiS-2019 technical program and conference proceedings. First, we would like to
thank all the authors for submitting their papers. We are indebted to Track
Co-Chairs, Program Committee members, and reviewers who carried out the most
difficult work of carefully evaluating the submitted papers.

We would like to give our special thanks to Prof. Leonard Barolli and Prof.
Makoto Takizawa the chairs of the Steering Committee for giving us the oppor-
tunity to hold this conference and for their guidance on organizing the conference.
We would like to thank Program Co-Chairs and Workshops Co-Chairs for their
excellent work. We would like to express our great appreciation to our keynote
speakers for accepting our invitation as keynote speakers of NBiS-2019.
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We would like to thank the Local Arrangements Chairs and Local Organization
Team at Oita University, Japan, for making good local arrangements for the
conference.

We hope that you have an enjoyable and productive time during this conference
and have a great time in Oita, Japan.

NBiS-2019 General Co-chairs

Hiroaki Nishino Oita University, Japan
Kin Fun Li University of Victoria, Canada
Chuan-Yu Chang National Yunlin University of Science and Technology,

Taiwan



Welcome Message from NBiS-2019
Program Committee Co-chairs

Welcome to the 22nd International Conference on Network-Based Information
Systems (NBiS-2019), which will be held at Oita University, Japan, from
September 5 to September 7, 2019.

The purpose of NBiS conference is to bring together developers and researchers
to share ideas and research work in the emerging areas of network and information
systems.

The contributions included in the proceedings of NBiS-2019 cover all aspects
of theory, design, and application of computer networks and information systems.
There are many topics of information networking such as cloud computing, wire-
less sensor networks, ad hoc networks, peer-to-peer systems, grid computing, social
networking, multimedia systems and applications, security, distributed and parallel
systems, and mobile computing.

In this edition, 120 submissions were received from all over the world. Each
submitted paper was peer-reviewed by Program Committee members and external
reviewers who are experts in the subject area of the paper. Then, the Program
Committee accepted 30 papers (25% acceptance ratio). In the conference, program
are also included the distinguished keynote addresses.

The organization of an International Conference requires the support and help of
many people. First, we would like to thank all authors for submitting their papers.
We would like to thank all Track Chairs and Program Committee Members, who
carried out the most difficult work of carefully evaluating the submitted papers. We
also would like to thank NBiS-2019 Workshops Chairs for organizing excellent
workshops with NBiS-2019 conference.

We would like to give special thanks to Prof. Leonard Barolli and Prof. Makoto
Takizawa, the Chairs of the Steering Committee of NBiS for their strong encour-
agement, guidance, insights, and for their effective coordination of conference
organization. We would like to greatly thank General Co-Chairs for their great
support and invaluable suggestions to make the conference a very successful event.

We hope you will enjoy the conference and have a great time in Oita, Japan.
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Welcome Message from NBiS-2019
Workshops Co-chairs

Welcome to the NBiS-2019 Workshops to be held in conjunction with the 22nd
International Conference on Network-Based Information Systems (NBiS-2019) at
Oita University, Japan, from September 5 to September 7, 2019.

The goal of NBiS-2019 workshops is to provide a forum for international
researchers and practitioners to exchange and share their new ideas, research
results, and ongoing work on leading-edge topics in the different fields of
network-based information systems and their applications. Some of the accepted
workshops deal with topics that open up perspectives beyond the ordinary, thus
enriching the topics usually addressed by the NBiS-2019 conference.

For this edition, the following workshops will be held with NBiS-2019.

1. The 14th International Workshop on Network-based Virtual Reality and
Tele-existence (INVITE-2019)

2. The 13th International Workshop on Advanced Distributed and Parallel
Network Applications (ADPNA-2019)

3. The 10th International Workshop on Heterogeneous Networking Environments
and Technologies (HETNET-2019)

4. The 10th International Workshop on Intelligent Sensors and Smart
Environments (ISSE-2019)

5. The 10th International Workshop on Trustworthy Computing and Security
(TwCSec-2019)

6. The 9th International Workshop on Information Networking and Wireless
Communications (INWC-2019)

7. The 8th International Workshop on Advances in Data Engineering and Mobile
Computing (DEMoC-2019)

8. The 8th International Workshop on Web Services and Social Media
(WSSM-2019)

We would like to thank the research community for their great response to
NBiS-2019 workshops. The excellent technical program of the workshops was the
result of professional work from workshop chairs, workshop program committees,
reviewers, and authors.
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We would like to give our special thanks to Prof. Leonard Barolli and Prof.
Makoto Takizawa, the Steering Committee Chairs of NBiS conference for their
strong encouragement and guidance to organize the NBiS-2019 workshops. We
would like to thank NBiS-2019 General Co-Chairs and Program Co-Chairs for their
advices to make the possible organization of NBiS-2019 workshops.

We would like to express special thanks to NBiS-2019 Web Administration
Chairs for their timely unlimited support for managing the conference systems. We
also would like to thank NBiS-2019 Local Arrangement Co-Chairs and Local
Organization Team at Oita University, Japan, for making the local arrangement for
the conference and workshops.

We wish all of you an entertaining and rewarding experience in all workshops
and NBiS-2019 conference.

NBiS-2019 Workshops Co-chairs

Shunsuke Okamoto  Seikei University, Japan
Shih-Hao Chang Tamkang University, Taiwan
Hiroaki Kikuchi Meiji University, Japan
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Welcome Message from INVITE-2019
Workshop Organizers

Welcome to the 14th International Workshop on Network-based Virtual Reality and
Tele-existence (INVITE-2019), which will be held in conjunction with the 22nd
International Conference on Network-Based Information Systems (NBiS-2019)
from September 5 to September 7, 2019, at Oita University, Japan.

The INVITE international workshop serves as a forum for the exchange of
information and ideas regarding network-based Virtual Reality (VR) and
tele-existence, 2D and 3D computer graphics, computer animation, multimedia,
object-oriented approach, Web technology, and e-Learning. All participants of this
workshop can share ideas and research work in the emerging areas of
network-based VR and tele-existence.

Many people have kindly helped us to prepare and organize the INVITE
workshop. First of all, we would like to thank the NBiS-2019 organization com-
mittee for their support, guidance, and help for making the workshop. We would
like to express our special thanks to all of the INVITE program committee members
and reviewers for organizing the workshop and reviewing the submitted papers,
respectively.

We hope you will enjoy the workshop and have a great time in Oita, Japan.

INVITE-2019 Workshop Organizers

Yoshitaka Shibata Iwate Prefectural University, Japan
Tomoyuki Ishida Fukuoka Institute of Technology, Japan
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INVITE-2019 Organizing Committee
Workshop Co-chairs
Yoshitaka Shibata Iwate Prefectural University, Japan

Tomoyuki Ishida Fukuoka Institute of Technology, Japan

Program Committee Members

Koji Koyamada Kyoto University, Japan

Yasuo Ebara Kyoto University, Japan

Hideo Miyaji Tokyo City University, Japan

Tetsuro Ogi Keio University, Japan

Akihiro Miyakawa Nanao City, Japan

Kaoru Sugita Fukuoka Institute of Technology, Japan

Noriki Uchida Fukuoka Institute of Technology, Japan



Welcome Message from ADPNA-2019
Workshop Co-chairs

Welcome to the 13th International Workshop on Advanced Distributed and Parallel
Network Applications (ADPNA-2019), which will be held in conjunction with the
22nd International Conference on Network-Based Information Systems
(NBiS-2019) from September 5 to September 7, 2019, at Oita University, Japan.

The purpose of this workshop is to bring together developers and researchers to
share ideas and research work in the emerging areas of distributed and parallel
network applications.

The papers included in ADPNA-2019 cover aspects of theory, design, and
application of distributed and parallel systems and applications. ADPNA-2019
contains high-quality research papers. Each submitted paper was peer-reviewed by
Program Committee members who are experts in the subject area of the paper.

For organizing a workshop, the support and help of many people are needed.
First, we would like to thank all of the authors for submitting their papers. We also
appreciate the support from Program Committee members and reviewers who
carried out the most difficult work of carefully evaluating the submitted papers.

We would like to thank NBiS-2019 Co-Chairs, Program Co-Chair, and Workshops
Co-Chairs, for their support and strong encouragement and guidance in organizing the
workshop. We would like to express special thanks to NBiS-2019 Web Administrator
Chairs for their timely unlimited support for managing the conference system.

We also would like to thank NBiS-2019 local arrangement members for making
the local arrangement for the conference and workshops.

We hope you will enjoy ADPNA-2019 and NBiS-2019 International Conference
and have a great time in Oita, Japan.

ADPNA-2019 Workshop Organizers

Makoto Takizawa Hosei University, Japan
Leonard Barolli Fukuoka Institute of Technology (FIT), Japan

ADPNA-2019 Workshop PC Chair

Tomoya Enokido Rissho University, Japan

XXV



XXVi

Welcome Message from ADPNA-2019 Workshop Co-chairs

ADPNA-2019 Organizing Committee

Workshop Organizers

Makoto Takizawa
Leonard Barolli

Workshop PC Chair

Tomoya Enokido

Program Committee

Makoto Ikeda
Elis Kulla
Akio Koyama
Admir Barolli
Wenny Rahaya
Evjola Spaho
Fumiaki Sato
Minoru Uehara
Fatos Xhafa
David Taniar
Keita Matsuo
Tomoyuki Ishida
Kaoru Sugita

Hosei University, Japan
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Toho University, Japan

Toyo University, Japan
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Fukuoka Institute of Technology, Japan



Welcome Message from HETNET-2019
Workshop Organizers

Welcome to the 10th International Workshop on Heterogeneous Networking
Environments and Technologies (HETNET-2019), which will be held in conjunction
with the 22nd International Conference on Network-Based Information Systems
(NBiS-2019) from September 5 to September 7, 2019, at Oita University, Japan.

Due to advances in networking technologies, and especially, in wireless and
mobile communication technologies, and devices with different networking inter-
faces, the networking systems are moving toward the integration of wired and wireless
resources leading to Heterogeneous Networking Environments and Technologies
(HETNET). Such environments comprise and integrate wireless LANs, multiple
MANETsS, Cellular Networks, Wireless Sensor Networks, Wireless Mesh Networks,
and so on. Besides, other types of networking systems such as Grid and P2P systems
are going wireless and mobile adding yet another dimension to the HETNET.

The integration of various networking paradigms into one networking system is
requiring new understandings, algorithms and insights, frameworks, middleware
and architectures for the effective design, integration, and deployment aiming at
achieving secure, programmable, robust, transparent, and ubiquitous HETNETS.

The aim of this workshop is to present innovative researches, methods, and
techniques related to HETNETSs and their applications.

Many people contributed to the success of HETNET-2019. First, we would like
to thank the organizing committee of NBiS-2019 International Conference for
giving us the opportunity to organize the workshop. We would like to thank all
authors for submitting their research works and for their participation. We are
looking forward to meet them again in the forthcoming editions of the workshop.

We hope you will enjoy the workshop and have a great time in Oita, Japan.

HETNET-2019 Workshop Chair
Leonard Barolli Fukuoka Institute of Technology (FIT), Japan

HETNET-2019 Workshop PC Chair
Jugappong Nawichai Chiang Mai University, Thailand
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University of Victoria, Canada
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Chiang Mai University, Thailand



Welcome Message from ISSE-2019
Workshop Co-chairs

To automatically provide human-centric services, it is desired to build smart
environments for such purposes. The background system needs to first detect and
collect needed information in the environment via various sensors like video
cameras, RFIDs, infrared sensors, motion sensors, and pressure sensors. The
information is then processed for understanding the context and intention of the
people in the environment. Finally, the services are provided in a timely manner.
Sensing technology, embedded systems, wireless communications, computer
vision, and intelligent methods are the core to build integrated smart environments.
Previous ISSE’s were held in Fukuoka, Japan (2010), Barcelona, Spain (2011),
Melbourne, Australia (2012), Gwangju, Korea (2013), Salerno, Italy (2014), Taipei,
Taiwan (2015), Ostrava, Czech Republic (2016), Toronto, Canada (2017), and
Bratislava, Slovakia (2018).

The 10th International Workshop on Intelligent Sensors and Smart
Environments (ISSE-2019) will provide a platform for researchers to meet and
exchange their thoughts. ISSE-2019 will be held in conjunction with the 22nd
International Conference on Network-Based Information Systems (NBiS-2019) at
Oita University, Japan, from September 5 to September 7, 2019.

Many people contributed to the CFP and paper review of ISSE-2019. We wish to
thank the program committee members for their great effort. We also would like to
express our gratitude to Steering Committee Co-Chairs, Program Co-Chairs, and
Workshops Co-Chairs of NBiS-2019. Last but not least, we would like to thank and
congratulate all the contributing authors for their support and excellent work.

ISSE-2019 Workshop Co-chairs

Chuan-Yu Chang National Yunlin University of Science
and Technology, Taiwan
Leonard Barolli Fukuoka Institute of Technology (FIT), Japan
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Welcome Message from TwCSec-2019
Workshop Co-chairs

It is our great pleasure to welcome you to the 10th International Workshop on
Trustworthy Computing and Security (TwCSec-2019), which will be held in con-
junction with the 22nd International Conference on Network-Based Information
Systems (NBiS-2019) at Oita University, Japan, from September 5 to September 7,
2019.

This international workshop is a forum for sharing ideas and research work in
the emerging areas of trustworthy computing, security, and privacy. Computers
reside at the heart of systems on which people now rely, both in critical national
infrastructures and in their homes, cars, and offices. Today, many of these systems
are far too vulnerable to cyber attacks that can inhibit their operation, corrupt
valuable data, or expose private information. Future systems will include sensors
and computers everywhere, exacerbating the attainment of security and privacy.
Current security practices largely address current and known threats, but there is a
need for research to consider future threats.

We encouraged contributions describing innovative work on security of
next-generation operating systems (OS), secure and resilient network protocols,
theoretical foundations and mechanisms for privacy, security, trust, human—
computer interfaces for security functions, key distribution/management, intrusion
detection and response, secure protocol configuration and deployment, and
improved ability to certify and analyze system security properties, and integrating
hardware and software for security.

Many people contributed to the success of TwCSec-2019. First, we would like to
thank the organizing committee of NBiS-2019 International Conference for giving
us the opportunity to organize the workshop. We would like to thank all authors
of the workshop for submitting their research works and for their participation. We
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are looking forward to meet them again in the forthcoming editions of the
workshop.

Finally, we would like to thank the Local Arrangement Chairs for the local
arrangement of the workshop.

We hope you will enjoy the workshop and have a great time in Oita, Japan.

TwCSec-2019 Workshop Co-chairs

Leonard Barolli Fukuoka Institute of Technology (FIT), Japan

Arjan Durresi Indiana University—Purdue University
Indianapolis (IUPUI), USA

Hiroaki Kikuchi Meiji University, Japan
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Welcome Message from INWC-2019
Workshop Organizers

It is our great pleasure to welcome you to the 9th International Workshop on
Information Networking and Wireless Communications (INWC-2019), which will
be held in conjunction with the 22nd International Conference on Network-Based
Information Systems (NBiS-2019) at Oita University, Japan, from September 5 to
September 7, 2019.

This international workshop is a forum for sharing ideas and research work in
the emerging areas of information networking and wireless communications.
Nowadays, information networks are developing very rapidly and evolving into
heterogeneous networks. Thus, we have an increasing number of applications and
devices. To optimize the communication in these heterogeneous systems, we need
to propose and evaluate more complex schemes, algorithms, and protocols for
wired and wireless networks.

Wireless communications are characterized by high bit error rates and burst
errors, which arise due to interference fading, shadowing, terminal mobility, and so
on. Since the traditional design of the algorithms, methods and protocols of the
wired Internet did not take wireless networks into account, the performance over
wireless networks is largely degraded. Especially, multi-hop communication
aggravates the problem of wireless communication even further. To solve these
problems, there has been increased interest to propose and design new algorithms
and methodologies for wireless communication.

The aim of this workshop is to present the innovative researches, methods, and
numerical analysis for wireless communication and wireless networks.

Many people contributed to the success of INWC-2019. First, we would like to
thank the organizing committee of NBiS-2019 International Conference for giving
us the opportunity to organize the workshop. We would like to thank all the authors
of the workshop for submitting their research works and for their participation. We
are looking forward to meet them again in the forthcoming editions of the
workshop.
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Finally, we would like to thank the Local Arrangement Chairs for the local
arrangement of the workshop.
We hope you will enjoy the workshop and have a great time in Oita, Japan.

INWC-2019 Workshop Co-chairs

Leonard Barolli Fukuoka Institute of Technology, Japan
Hiroshi Maeda Fukuoka Institute of Technology, Japan

INWC-2019 Workshop PC Chair
Makoto Ikeda Fukuoka Institute of Technology, Japan

INWC-2019 Organizing Committee
Workshop Co-chairs

Leonard Barolli Fukuoka Institute of Technology, Japan
Hiroshi Maeda Fukuoka Institute of Technology, Japan

Workshop PC Co-chair
Makoto Ikeda Fukuoka Institute of Technology, Japan

Program Committee Members

Arjan Durresi Indiana University—Purdue University
Indianapolis (IUPUI), USA

Shinichi Ichitsubo Kyushu Institute of Technology, Japan

Elis Kulla Okayama University of Science, Japan

Zhi Qi Meng Fukuoka University, Japan

Irfan Awan Bradford University, UK

Tsuyoshi Matsuoka Kyushu Sangyo University, Japan

Fatos Xhafa Technical University of Catalonia, Spain

Kiyotaka Fujisaki Fukuoka Institute of Technology, Japan

Noriki Uchida Fukuoka Institute of Technology, Japan

Keita Matsuo Fukuoka Institute of Technology, Japan

Shinji Sakamoto Seikei University, Japan



Welcome Message from DEMoC-2019
Workshop Chair

Welcome to the 8th International Workshop on Advances in Data Engineering and
Mobile Computing (DEMoC-2019) which will be held in conjunction with the
22nd International Conference on Network-Based Information Systems
(NBiS-2019) at Oita University, Japan, from September 5 to September 7, 2019.

This international workshop is to bring together practitioners and researchers
from both academia and industry in order to have a forum for discussion and
technical presentations on the current researches and future research directions
related to these hot research areas: data engineering and mobile computing. We
encouraged contributions describing innovative work on DEMoC-2019 workshop.

Many people contributed to the success of DEMoC-2019. First, we would like to
thank the organizing committee of NBiS-2019 International Conference for giving
us the opportunity to organize the workshop. We would like to thank all the authors
of the workshop for submitting their research works and for their participation. We
are looking forward to meet them again in the forthcoming editions of the
workshop.

Finally, we would like to thank the Local Arrangement Chairs for the local
arrangement of the workshop.

We hope you will enjoy the workshop and have a great time in Oita, Japan.

DEMoC-2019 Workshop Chair
Yusuke Gotoh Okayama University, Japan
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Welcome Message from WSSM-2019
Workshop Co-chairs

Welcome to Bratislava and the 8th International Workshop on Web Services and
Social Media (WSSM-2019), which is held in conjunction with the 22nd
International Conference on Network-Based Information Systems (NBiS-2019) at
Oita University, Japan from September 5 to September 7, 2019.

Web systems with IoT technology produce big data and they are becoming
increasingly important in our society. The Al engine enables us to build novel web
services for home and business use. In the next-generation social network services,
not only consumer but also IoT will generate contents, which will drive our activity
on the Internet.

The International Workshop on Web Services and Social Media (WSSM) encom-
passes a wide range of topics in the research, design and implementation of Web-related
things, especially, social activity on the Internet. The 1st edition of the workshop
(WSSM-2012) was held in Melbourne, Australia, the 2nd edition in Gwangju, Korea,
the 3rd edition in Salerno, Italy, the 4th edition in Taipei, Taiwan, the 5th edition in
Ostrava, Czech Republic, the 6th edition in Toronto, Canada, and the 7th edition in
Bratislava, Slovakia. This time, we are honored to hold the 8th edition of the workshop.

This workshop provides an international forum for researchers and participants
to share and exchange their experiences, discuss challenges, and present original
ideas in all aspect of Web Services and Social Media.

Many people contributed to the success of WSSM-2019. First, we would like to
thank the organizing committee of NBiS-2019 International Conference for giving
us the opportunity to organize the workshop. We would like to thank our program
committee members and all authors for submitting their research works and for their
participation.

Finally, we would like to thank the Local Arrangement Chairs of NBiS-2019
conference. We hope you will enjoy WSSM-2019 workshop and NBiS-2019
International Conference and have a great time in Oita, Japan.

WSSM-2019 Workshop Co-chairs

Shusuke Okamoto Seikei University, Japan
Masaki Kohana Chuo University, Japan
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3D Graphics Applications for Education
and Visualization

Yoshihiro Okada

Kyushu University, Kyushu, Japan

Abstract. In this talk, I will introduce the research activities about 3D graphics
applications. We have developed environments for 3D graphics applications for
many years. We have proposed a new system for 3D graphics applications called
IntelligentBox. I will present the IntelligentBox and several applications, especially
for education and visualization. There are many education applications such as
collaborative dental training system, Tai Chi-based physical therapy game, and so
on. While as visualization applications, we can mention room layout system,
Time-tunnel (a visual analytics tool for multi-dimensional data), Treecube (a
visualization tool for browsing 3D multimedia data), and so on. I will introduce the
development activities of our laboratory for e-learning materials using 3D graphics
and VR/AR, such as web-based interactive educational materials for Japanese
history and IoT security, and games for medical education.
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Secure Resilient Edge Cloud Designed Network

Tarek Saadawi

The City University of New York, City College, New York, USA

Abstract. [oT systems have put forth new requirements in all aspects of their
existence: a diverse QoS requirement, resiliency of computing and connectivity, and
the scalability to support massive number of end devices in a plethora of envisioned
applications. The trustworthy IoT/cyber-physical system (CPS) networking for
smart and connected communities will be realized by distributed secure resilient
Edge Cloud (EC). This distributed EC system will be a network of geographically
distributed EC nodes, brokering between end devices and Backend Cloud
(BC) servers. In this talk, I will present three main topics in the secure resilient cloud
designed network: (1) resource management in mobile cloud computing; (2) infor-
mation management in dynamic distributed databases; and (3) biological-inspired
intrusion detection system (IDS). A focus in the presentation will be on the
biological-inspired IDS.
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Container-Leveraged Service Realization
Challenges for Cloud-Native Computing

JongWon Kim

Gwangju Institute of Science & Technology (GIST), Gwangju, Korea

Abstract. Cloud-native computing, employing container-based microservices
architecture, is accelerating its adoption for agile and scalable service deployment
over worldwide multi-cloud infrastructure. In order to transparently enable diver-
sified inter-connections for container-based cloud-native computing, by leveraging
SDN/NFV technology, we need to tie distributed IoT things through multi-site edge
clouds to hyper-scale core clouds. Thus, in this talk, I first attempt to relate the
open-source-driven development for CNI (Container Networking Interface) and
CSI (Container Storage Interface) to the required container-enabled cloud-native
computing/storage with end-to-end (i.e., o-T-SDN/NFV—-Cloud) inter-connections.
Then, selected container-leveraged service realization challenges such as
multi-tenant/multi-cluster Kubernetes orchestration, pvc (physical+virtual+
containerized) harmonization, kernel-friendly accelerated and secured networking,
and network-aware service meshes will be briefly discussed.
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