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FOREWORD

These proceedings contain the papers of the International Conferences on ICT, Society,
and Human Beings 2016, Web Based Communities and Social Media 2016, Big Data
Analytics, Data Mining and Computational Intelligence 2016 and Theory and Practice
in Modern Computing 2016, which were organised by the International Association for
Development of the Information Society, from 2 - 4 July, 2016. These conferences are
part of the Multi Conference on Computer Science and Information Systems 2016, 1 - 4
July, which had a total of 606 submissions.

The Network period in the evolution of computer technology is very much based on the
convergence and integration of three main technologies; computer technology, tele
technology and media technology. Telecommunication technology is playing a more
and more dominant role in this convergence, especially internet and web technology.
Embedded (ubiquitous) computer technology is making the process invisible, and media
technologies converge within itself (multimedia and cross media). The convergence
process is enforced all the time by smaller, cheaper, and more powerful components.

ICT and its applications are interacting with environments, roles, and processes which
can also be modelled by converging circles. The process of social and psychosocial
change and ICT from a global perspective is described graphically in the convergence
model in figure 1 (Bradley 2006 Routledge) with concepts and their interrelations. Both
“convergence” and “interactions” are important features in the model. Read from the
left hand side in the model for the titles of some main tracks of the conference:
e Globalisation and ICT: When technology, economy, norms/values and labour
market are converging on a global level, what are the hard questions? When the
geographical space in the future will be both global and beyond — including virtual
reality (VR) what is the state of art in research? (see the list of key words under
"globalisation”)
e Information and Communication Technology (ICT), next cluster of circles to the
left in the figure, what applications contribute to desirable goals in the society?
e When Work Environment, Home Environment, and Public Environment are
converging and the work and public issues tend to merge into the private sphere of
our homes — what main changes in peoples Life Environment occur?.
o If the Professional Role (Work Life), Private Role (Private Life) and Citizen’s Role
(Public Life) converge forming a Life Role, what are the main social-psychologial
changes?
e Four circles representing Virtual Reality (VR) are marked with dotted lines and are
surrounding the set of converging circles. These circles reflect our participation in
cyberspace on various levels. To the left part in figure we could talk about Virtual
Worlds on the global level. Within the concept of ICT, the steps taken by applied
Embedded and ubiquitous technology make technology more hidden to the
individual and society as a whole.
Virtual Environments are already a common concept. Finally we could talk about
Virtual Human Roles, which could in more extreme forms be another personality that
you play e g avatars. The converging circles are forming a Life Role and new life
styles are being shaped.

X



e Effects on humans become more multi faceted and complex. Research focusing
upon the individual is crucial i. e. research on how the use of ICT interacts with and
impacts identity, social competence, creativity, integrity, trust, dependency etc. A
compass rose (card) for “Effects on Humans” (to the right) is used as a metaphor
reminding us of the importance to keep the direction towards desirable human and
societal goals and qualities at the development and use of ICT.
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Figure 1. Convergence Model on ICT and Psychosocial Life Environment (Source: Bradley, 2005, 2006)

ICT can provide tools for promoting sustainability (environmental, economic, and social
sustainability) but can also be a threat for sustainability. Sustainability as a guiding
principle involves system perspective, holism, human aspects, bottom up approach,
common good, and equality. A change in focus regarding research and development is
taking place. Analysis and design increasingly address both the work process and
management connected to the sphere of production life and people’s life environment.
Analysis and design of ICT and societal systems both at local level and globally become
important. What research in the field exists or is needed?

Community research in a broad sense comes to the fore — both physical and virtual
communities. There is also a requirement to involve new and additional actors at the
deeper and broader integration of ICT in the society (children, elderly, and consumer
organisations). Educational programs on Community Informatics and Social Informatics
are appearing in many academic institutions. Can a new infrastructure of the society be
identified?

The effects of ICT on human beings as well as the interaction between ICT, individuals,
and society are all within the focus of this conference. Both analyses of interactions and
effects are important. Changes in behaviour, perspectives, values, competencies, human
and psychological aspects and feelings are all of interest. Reflections on past, present,
and future challenges — especially planning for handling the latter — are encouraged.

Today, computer science and ICT-related disciplines are working more and more
together with various behavioural and social sciences including child psychology and
developmental psychology. For this reason, the conference pays attention to societal
changes, global and more local organisational and institutional changes, changes in
values and in lifestyles, as well as individual cognitive effects and changes, motivational
and emotional changes. It also appeals to solution-building in terms of desirable goals
and actions for reaching a Good Information Society.



In general all types of research strategies are encouraged, and especially cross-
disciplinary and multi-disciplinary studies. Case studies, broader empirical field studies,
theoretical analyses, cross-cultural studies, scenarios, ethnographic studies,
epistemological analyses may all be presented.

The ICT, Society and Human Beings (ICT) conference addresses in detail seven main
aspects:

- Globalization and ICT

- Life environment and ICT

- Life role and ICT

- ICT and effects on humans

- Perspectives on ICT

- Desirable goals and ICT

- Actions for reaching the Good Information Society

The World Wide Web has migrated from information space into opportunities for social
communication. Social Media are growing rapidly and play an increasingly important
role in the development of Online Communities. They are all about identity, reputation,
presence and relationships. Web based communities announce themselves both in your
professional and private life through several new media such as LinkedIn, Twitter,
Plaxo, etc. In order to keep you up to date with the pace of these new technological
developments this Conference offers a dedicated overview and informative discussion
on today’s most relevant issues in new media for social life on the web.

Social Media are growing rapidly and play an increasingly important role in the
development of Online Communities. Social Network Sites and Web-based
communities announce themselves both in your professional and private life through
new media such as Facebook, LinkedIn, Twitter, Plaxo, etc. Social media allow more
dynamic roles in participation, virtual presence and online communities. These new
ways to communicate via online social media have great societal effects and are
motivating the creation of best practices to help individuals, corporations and authorities
to make the best of it. It raises the awareness of the growing impact of social media and
the influence of web based communities in today’s users / consumers behavior; many
organizations spend an increasing share of their budget in online social marketing
strategies.

The mission of the Web Based Communities and Social Media (WBC) conference is to
publish and integrate scientific results and act catalytically to the fast developing culture
of web communities, while helping to disseminate and understand the latest
developments social media and their impact.

Submissions were accepted under the following 6 main topics:

- The History, Architecture and Future of Virtual Communities

- Cyborgs, Teleworking, Telemedicine, Art Games and Learning Communities
- Virtual Communities for People with Special Needs

- Group Processes and Self-Organization

- Expanding Markets through Virtual Communities

- Collaborative Technologies

- Social Media
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The growth of data both structured and unstructured will present challenges as well as
opportunities for industries and academia over the next few years. With the explosive
growth of data volumes, it is essential that real-time information that is of use to the
business can be extracted to deliver better insights to decision-makers, understand
complex patterns etc. Computational Intelligence tools offer adaptive mechanisms that
enable the understanding of data in complex and changing environments. The main
building blocks of computational intelligence involve computational modelling of
biological and natural intelligent systems, multi-agent systems, hybrid intelligent
systems etc. The conference is expected to provide an opportunity for the researchers to
meet and discuss the latest solutions, scientific results and methods in solving intriguing
problems in the fields of Big Data Analytics, Intelligent Agents and Computational
Intelligence. The conference programme will include workshops, special sessions and
tutorials, along with prominent keynote speakers and regular paper presentations in
parallel tracks.

The aim of BigDaCI’16 is to serve as a forum to present current and future work as well
as to exchange research ideas in this field.

BigDaCI’16 invites authors to submit their original and unpublished work that
demonstrate current research using big data analytics, computational intelligence and
other intelligent computing techniques and their applications in science, technology,
business and commerce.

Submissions were accepted under the following areas and topics:

- Big Data Algorithms and Architectures

- Computational Intelligent Frameworks for Big Data Processing

- Data Mining Topics and Applications

- Big Data Applications

- Multi-Agent Systems: Models, Architectures and Applications

The International Conference on Theory and Practice in Modern Computing (TPMC
2016) provides a forum for research and developments in the field of computing
foundations and technology. Modern computing comes not only with efficient concepts
and their application, but also it often addresses networking and mobility topics. Hence,
the view in TPMC ranges from fundamentals like new or improved algorithms to very
recent and modern applications like ubiquitous scenarios or even everyday computing.

Complementary to these technically-oriented contents, TPMC also shall serve as
discussion platform about ethics and social impact of those technologies. In its main
focus, this scientific conference aims to attract research reports on efficient application
and realization of simple algorithmic methods, new architectures in design and data
structures, new and improved communication protocols, and synthesis of known
computing concepts and approaches.

Submissions were accepted under the following main areas and topics:
- Design Foundations

- Realization Aspects

- Mobility Communication and Services

- Networking and Grid Approaches

xii



These conferences received 169 submissions from more than 32 countries. Each
submission has been anonymously reviewed by an average of five independent
reviewers, to ensure that accepted submissions were of a high standard. Consequently
only 25 full papers were approved which means an acceptance rate of 15%. A few more
papers were accepted as short papers, reflection paper and posters. An extended version
of the best papers may be published in the IADIS International Journal on Computer
Science and Information Systems (ISSN: 1646-3692) and/or in the IADIS International
Journal on WWW/Internet (ISSN: 1645-7641) and also in other selected journals,
including journals from Inderscience.

Besides the presentation of full papers, short papers, reflection paper and posters, the
conferences also included two keynote presentations from internationally distinguished
researchers. We would therefore like to express our gratitude to Professor Emerita
Gunilla Bradley (Informatics, School of ICT, Royal Institute of Technology (KTH),
Stockholm, Sweden) and Professor Alfred Inselberg (Senior Fellow San Diego
Supercomputing Center & Computer Science and Applied Mathematics Departments,
Tel Aviv University, Israel) for accepting our invitation as keynote speakers.

This volume has taken shape as a result of the contributions from a number of
individuals. We are grateful to all authors who have submitted their papers to enrich the
conference proceedings. We wish to thank all members of the organizing committee,
delegates, invitees and guests whose contribution and involvement are crucial for the
success of the conference.

Last but not the least, we hope that everybody has a good time in Madeira, and we
invite all participants for the next edition of these conferences.

Piet Kommers, University of Twente, The Netherlands
ICT, Society and Human Beings 2016 Program Chair
Web Based Communities and Social Media 2016 Program Chair

Ajith P. Abraham, Machine Intelligence Research Labs (MIR Labs), USA
Big Data Analytics, Data Mining and Computational Intelligence 2016 Program Chair

Jorg Roth, University of Applied Sciences Nuremberg, Germany
Theory and Practice in Modern Computing 2016 Program Chair

Piet Kommers, University of Twente, The Netherlands
Pedro Isaias, Universidade Aberta (Portuguese Open University), Portugal
MCCSIS 2016 General Conference Co-Chairs

Madeira, Portugal
July 2016
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KEYNOTE LECTURES

SOCIAL AND PSYCHOLOGICAL CHANGES IN THE ICT
SOCIETY - ABOUT VISIONS AND WISDOM

Gunilla Bradley, Professor Emerita, Royal Institute of Technology (KTH)
Stockholm

ABSTRACT

What is Quality of Life in the ICT society? Important contributing and hindering factors.
Convergence and acceleration are main processes at the interplay between technology, societal
structure, organizational design, and human roles in the society. Risks and opportunities in the
21st Century ICT society. What is the Good ICT society? Where are the “energy centers” that
can activate and create changes towards “The Good Information Community” and “The Good
Information Society”? How can wisdom be extracted — wisdom on various levels of analysis?
Actions towards a good and sustainable society? Who are strategic stakeholders — active,
passive, silent?

Keywords

Convergence Theory, ICT, Quality of Life, Human Beings, Identity, Stress, Power, Wisdom,
Actions.

TED-talk on YouTube http://tedxtalks.ted.com/video/Understanding-the-Change-of-Hab
(Bradley, G. 2015)
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VISUALIZATION AND DATA MINING FOR HIGH
DIMENSIONAL DATA

Professor Alfred Inselberg, Senior Fellow San Diego Supercomputing Center &
Computer Science and Applied Mathematics Departments, Tel Aviv University,
Israel

ABSTRACT

A dataset with M items has 2M subsets anyone of which may be the one satisfying our
objectives. With a good data display and interactivity our fantastic pattern-recognition can cut
great swaths searching through this combinatorial explosion unlocking surprising insights. That
is the core reason for data visualization. With parallel coordinates the search for relations in
multivariate data is transformed into a 2-D pattern recognition problem. The knowledge
discovery process is illustrated on several real multidimensional datasets. There is also a
geometric classification algorithm with low computational complexity providing the
classification rule explicitly and visually. The minimal set of variables required to state the rule,
features, is found and ordered by their predictive value. A complex system is modeled as a
hypersurface enabling interactive exploration of its functions, sensitivities, trade-offs, impact of
constraints and more. An overview of the methodology provides foundational understanding;
learning the patterns corresponding to various multivariate relations. These patterns are robust
in the presence of errors and that is good news for the applications. The parallel coordinates
methodology has been applied to collision avoidance and conflict resolution algorithms for air
traffic control (3 USA patents), computer vision (USA patent), data mining (USA patent) and
elsewhere.
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