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Preface

Overview and Goals

Wireless communication technologies are undergoing rapid advancements. The
past few years have experienced a steep growth in research in the area of wireless
ad hoc networks. The attractiveness of ad hoc networks, in general, is attributed
to their characteristics/features such as ability for infrastructure-less setup,
minimal or no reliance on network planning and the ability of the nodes to
self-organize and self-configure without the involvement of a centralized net-
work manager, router, access point or a switch. These features help to set up a
network fast in situations where there is no existing network setup or in times
when setting up a fixed infrastructure network is considered infeasible, for
example, in times of emergency or during relief operations.

Even though ad hoc networks have emerged to be attractive and they hold
great promises for our future, there are several challenges that need to be
addressed. Some of the well-known challenges are attributed to issues relating
to scalability, quality-of-service, energy efficiency and security.

This handbook attempts to provide a comprehensive guide on fundamental
concepts, new ideas and results in the areas of mobile ad hoc and other ad hoc
networking systems. This book has been prepared keeping in mind that it needs
to prove itself to be a valuable resource dealing with both the important core
and the specialized issues in this area. We have attempted to offer a wide
coverage of topics. We hope that it will be a valuable reference for students,
instructors, researchers and industry practitioners. We believe this is particu-
larly an attractive feature of this book, as the very limited selection of books
available on ad hoc networks we are aware of are written primarily for acade-
micians/researchers. We have attempted to make this book useful for both the
academicians and the practitioners alike.

Organization and Features

Altogether there are 21 chapters in the book. Chapter 1 discusses some of the
properties of general multihop networks in theory and in practice. The authors
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discuss some of the important issues relating to simulation, testbed and theore-
tical studies in these types of networks. Chapters 2 and 3 discuss some of the
characteristic features of ad hoc networks that make them distinct from other
types of networks and why/how the issue of cooperation plays an important
role in their successful functioning. Chapters 4-8 relate to the important issue
of routing (including multicasting and broadcasting) in ad hoc networks. A
chapter on formal verification of routing protocols, Chapter 8, written by
Camara et al., will definitely be a chapter of particular attraction to many
readers. Chapters 9-11 deal with mobility issues in these networks. Chapters
12 and 13 discuss the quality of service issues, which have been long consid-
ered to be challenging in this type of network. In particular, Chapter 13,
discussing about delay management is a topic of great interest currently
amongst researchers and practitioners alike. Chapter 14 discusses the address
allocation mechanisms in ad hoc networks and Chapter 15 discuss congestion
control. Chapters 16-19 are dedicated to security and trust issues in ad hoc
networks, which again, have drawn considerable concern amongst research-
ers. Chapters 20 and 21 discuss some trendier issues — vehicular ad hoc net-
works and the integration of mobile ad hoc networks into IP-based access
networks.

We list below some of the important features of this book, which, we believe,
would make this book a valuable resource for our readers:

e Most of the chapters of the book are authored by prominent academicians/
researchers/practitioners in wireless ad hoc networks, who have been work-
ing with these topics for several years and are supposed to have thorough
understanding of the concepts.

e The authors of this book are distributed in a large number of countries and
most of them are affiliated with institutions of worldwide repute. This gives
this book an international flavor. The readers of this book can get absorbed
by perspectives, suggestions, experiences and issues projected forward by
authors from different countries.

e Almost all the chapters in this book have a distinct section providing direc-
tions for future research, which particularly targets researchers working in
these areas. We believe, this section in each chapter should provide insight to
the researchers about some of the current research issues.

e The authors of each chapter have also attempted, to the extent possible, to
provide a comprehensive bibliography, which should greatly help the
researchers and readers interested further to dig into the topic.

e Almost all chapters of this book have a separate section outlining thoughts
for practitioners. We believe, this section in every chapter will be particularly
useful for industry practitioners working directly with the practical aspects
behind, enabling these technologies in the field.

e Most of the chapters provide a list of important terminologies and their brief
definitions.
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e Most of the chapters also provide a set of questions at the end, which can
help in assessing the understanding of the readers.

e In order to make the book useful for pedagogical purposes, almost all
chapters of the book also have a corresponding set of presentation slides.
The slides can be obtained as a supplementary resource by contacting the
publisher, Springer.

We have made attempts, in all possible way we could, to make the different
chapters of the book look as much coherent and synchronized as possible.
However, it cannot be denied that, as the chapters were written by different
authors, it was not possible to fully achieve this goal. We believe that this is a
limitation of most edited books of this sort.

Target Audience

The book is written by primarily targeting the student community. This
includes the students of all levels — those getting introduced to these areas,
those having an intermediate level of knowledge of the topics and those who are
already knowledgeable about many of the topics. In order to keep up with this
goal, we have attempted to design the overall structure and content of the book
in such a manner that makes it useful at all learning levels. To aid in the learning
process, almost all chapters have a set of questions at the end of the chapter.
Also, in order that teachers can use this book for classroom teaching, the book
also comes with presentation slides and sample solutions to exercise questions,
which are available as supplementary resources.

The secondary audience for this book is the research community, whether
they are working in the academia or in the industry. To meet the specific needs
to this audience group, most chapters of the book also have a section in which
attempts have been made to provide directions for future research.

Finally, we have also taken into consideration the needs to those readers,
typically from the industries, who have the quest for getting insight into the
practical significance of the topics, i.e., how the spectrum of knowledge and the
ideas are relevant for real-life working of wireless ad hoc networks.

Supplementary Resources

As mentioned earlier, the book comes with the following supplementary
resources:

e Solution manual, having sample solutions to most questions provided at the
end of the chapters.
e Presentation slides, which can be used for classroom instruction by teachers.

Teachers can contact the publisher, Springer, in order to get access to these
resources.
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