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Introduction

Edited by Mika Klemettinen (Nokia, Finland)

1.1 Overview

During the past decade, two simultaneous phenomena have changed the role of information
and communications technology in the everyday lives of most people living in the developed
part of the world: the Internet and mobile telephony.

Mobile phones especially have had a tremendous impact on our life and societies. In many
developed countries people are used to being able to contact almost anyone, anywhere, and
at any time — being always reachable by others. The ability to stay informed and to respond
quickly has become vital in our business and private lives, and has changed how we agree
on things to do, schedule them, adapt to changes, and maintain a general feel of each others’
situation. Yet, as profound as these capabilities and changes may be, they are only the first
stage in an ongoing development towards the mobile knowledge-based society, the new Mobile
World.

This Mobile World is expected to fulfil the vision of ubiquitous computing and communi-
cations providing access to not only Internet-like or telecommunications-like, but also entirely
new kinds of service at any time and anywhere. Through the Mobile World, computing
and communications seem to be destined to invade and inhabit, for better or worse, every part
of our everyday environment — every place and social situation that people go to and spend
fime 1n:

Traditionally, people used a number of life spaces of different functionality or significance
(home, workplace, school, hospitals, to name a few) for specific purposes. Mobile services,
however, can provide many of these functionalities transcending spaces. In other words, it
enables people to literally study, play, work and shop anywhere they want. [2]
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Ultimately, the integration of Mobile World technology with wirelessly networked devices
embedded in various products and the physical environment will open the door to truly
universal and ubiquitous services. This view of the future is also shared by international
consortia such as the Wireless World Research Forum (WWREF) in its Book of Visions [4].

In order to be able to adjust to the new requirements, industry is facing a major trans-
formation, where telecommunications, information technologies, consumer electronics and
media industries are converging. However, the changing game is not only visible in industry.
As described above, the use of mobile communication services will be taken for granted in
the daily lives of people, and their behaviour may significantly change from the conventional
behavioural patterns.

Within this setting, the expected future evolution of mobile and wireless communication
technologies will enable a whole new generation of mass-market-scale ubiquitous services and
applications. At the same time, the convergence and the changing marketplace dynamics imply
also new software, systems and services related requirements and challenges: the creation of
services should become easier, faster and cheaper; interoperability of different systems and
services from different domains is required; complex and changing business ecosystems should
be supported; etc.

The realisation of the Mobile World vision will ultimately depend on its acceptability
and value to end-users who are ‘increasingly living in a ‘mosaic society’ with lifestyles
characterised by greater mobility, diversity and change’ as decribed in an ISTAG report [1].
The same report continues:

Increasingly many people live at considerable distances from family, friends and feel little
connection with community organisations and local and national democratic structures. There
is a feeling that face-to-face communication, social gatherings and ‘neighbourliness’ are in
decline which has led a number of commentators to warn that our stock of social capital — the
very fabric of our connections with each other — has plummeted, impoverishing our lives and
communities.

Indeed, the ultimate success of the services and applications created will depend on how well
they match the values of the intended end-users in binding the disconnected, calming the
hectic, empowering the weakened, enriching the impoverished, and bringing close the distant
aspects of modern life.

How to provide all that added value? People today take part in varying social contexts and
play different roles in their everyday life. There is a growing need to manage today’s complex
lifestyles — this requires facilities and tools to support communication, and to share information
and time with others. Future communication environments may give new possibilities to do
this, but also new challenges due to increasing heterogeneity of technological environments,
user needs and expectations.

In order to be able to overcome these technological and non-technological barriers, certain
issues have to be addressed. What will the end-users use their devices and services for?
Which new devices and services will be acceptable to end-users, many of whom already feel
overwhelmed by the hectic lifestyle? How can desirable service characteristics be facilitated on
the basis of new and emerging enabling technologies such as positioning, context sensitivity,
and adaptive multimodal interaction? What kinds of technical infrastructures and platforms
are needed? How can the services be provisioned and adapted to match the variable needs
and profiles of potentially hundreds of millions of end-users? How will different players on
the market — network operators, service operators, content and application providers, public
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The result is a quite complex mobile landscape where the technology enablers are incomplete,
inconsistent, competing and even conflicting with each other. Mobile services were originally
implemented as logic installed in the mobile handset and in the mobile network. To improve
mobile services, technology enablers both in the mobile handset and the mobile network are
required. In addition, to enable the introduction of innovative services, there should also be
technology enablers that bridge the mobile network to the Internet and to intranets.

In order to be able to cope with the complex mobile landscape, innovations on the archi-
tectures side are needed as well. Existing software architectures are often component-based,
while service architecture (or Service Oriented Architecture, SOA) means a new paradigm
shift emerged from the growing complexity of distributed software. It means a dynamic ar-
chitecture — i.e. the structure and behaviour of software is changing at run-time as well as the
location where the software is executed. A pervasive computing environment also brings new
non-functional requirements related to interoperability, heterogeneity, mobility and adaptabil-
ity. This means that pervasive services have to be loosely coupled, and service composition
will be supported by service architectures that simplify complexity and allow dynamic ser-
vice compositions; i.e. services will be self-descriptive. Dynamic service compositions and
dynamic binding techniques are required to enable dynamic architectures. Distributed self-
aware software is required to manage the distributed service communication in a dynamic
environment.

Aspects of service architecture are rarely visible to the end-user. Thus, it is only natural that
the end-user point of view has gained less attention and developmental work is driven from the
technological angle. Preconditions for success, even from a solely technological perspective,
are considerable.

This book takes a comprehensive approach to these challenges and provides practical
guidelines on building new, innovative applications and services, and gives also learning from
a collaborative research project MobiLife where the methods and technologies were applied
and utilised [3].

Methodologically, the approach used in this book acknowledges that the user requirements
must be learned partially from experiments with novel service and application prototypes
illustrating the end-user value and possibilities of new enabling technologies. To implement
this, this book assumes a user-centric stance, focusing on the viewpoint of an individual user
and his/her everyday life defined by the complex web of relationships and interactions with
other people and groups such as family members, friends, relatives, work colleagues, and the
various scenes delineating the flow of everyday life such as home, office, car, and various public
spaces such as school, medical centre, library, hobby clubs, shopping centre, entertainment
facilities, and public spaces in cities and towns. The objective is to recognise and realise novel
services and applications that address the true user needs emerging from this complex picture
and provide sustained added value and positive experiences to the end-user.

To make these services and applications real, the book likewise investigates key application
enablers and technologies deemed crucial for their implementation, keeping in mind qualitative
constraints such as the very large number of end-users and their diversity. Technologies for
maintaining a ‘shared cognition’ amongst groups of users — such as modelling and reasoning
for contextual awareness, technologies for facilitating and maintaining privacy and trust, and
technologies for creating and sharing various kinds of content and media related to everyday
life — are key areas covered in the book. The enablers and technologies are embodied in
application experience prototypes to provide further opportunities to learn how they can
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facilitate providing sustained added value to the end-users. This complies closely with the
recommendation of ISTAG [1] that ‘functional, technical, social and economic requirements
of systems, gathered from users and stakeholders, are put at the centre of the development
process and are revisited throughout design, implementation, checking, and testing’.

None of the services and applications developed will ever reach the end-users, if they cannot
in practice be created and provided by some value network consisting of network operators,
service operators, content providers, integrators, and others as may be needed. Therefore,
the full lifecycle of service creation, packaging, configuration, provision and support are also
addressed by this book, thus complementing the user-centric view with the equally decisive
value network view. In the context of marketplace dynamics, the book studies the relevant
business model and societal issues, in particular potential legal problems and their solutions.
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