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Preface

Writing a book is tempting, many ideas and topics, idea after idea, and topic upon
topic, what to elaborate, which to mention, the reader must find a satisfying answer,
enough knowledge; overlooking and going-by are painful choices for the author,
space is limited, and a tough decision is to be made, without compromising what
should be transferred to the audience. Writing a scientific book is navigating, across
the Nile, the Mediterranean, the Atlantic and the Indian oceans, in boat and in glass
submarine, looking and searching for known and unknown species, appreciating
diversified colors and variety of sizes, collecting for a near benefit and for the
future. I navigated for the second time, explored, day and night, when cold and hot,
whether windy or breezing, without tolerating a least chance to know and learn.
Networking is a field of integration, hardware and software, protocols and
standards, simulation and testbeds, wired and wireless, VLSI and communication,
energy harvesting and management, an orchestrated harmony that collaborates
dependably, all for the good of a connected well-performing network. That is the
charm of networking, of life in a civilization that recognizes differences and goes on.
This book focuses on the concepts of energy, and energy harvesting and man-
agement techniques for WSNs; a meticulous care has been accorded to the defi-
nitions, terminologies, and protocols. Definitions and terminologies are made clear
without leaning on the relaxing assumption that they are already known or easily
reachable, and the reader is not to be diverted from the main course. Neatly drawn
figures assist in viewing and imagining the offered topics. To make energy-related
topics felt and seen, the adopted technologies as well as their manufacturers are
presented in detail. With such a depth, this book is intended for a wide audience,
and it is meant to be helper and motivator, for the senior undergraduates, post-
graduates, researchers, and practitioners; concepts and energy-related applications
are laid out, research and practical issues are backed by the appropriate literature,
and new trends are put under focus. For senior undergraduate students, it famil-
iarizes with conceptual foundations and practical project implementations. Also, it
is intended for graduate students making a thesis and in need of specific knowledge
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viii Preface

on WSNs and the related energy harvesting and management techniques. Moreover,
it is targeting researchers and practitioners interested in features and applications of
WSNs, and on the available energy harvesting and management projects and
testbeds.

Three parts form the backbone of this book. Part I (Concepts and Energy
Harvesting) includes Chap. 1 and 2, for a review of WSN concepts and in-depth
presentation of the energy harvesting techniques. Part II (Energy Management
Perspectives) embodies Chap. 3 and Chaps. 4-6 for a thorough analysis of the three
perspectives on energy management: specifically, duty-cycling, data-driven, and
mobility-based approaches. Part III (Harvesting and Management Projects and
Testbeds) containing Chaps. 7-9 brings practice to theory through energy har-
vesting and management projects and testbeds.

Part IV is a single concluding chapter. Chapter 10 ignites the launch into the
wide realm of WSNs, research, and implementation of energy-focused protocols
and techniques for energy harvesting and management. A longer WSN lifetime is
the prime target.

Exercises at the end of each chapter are not just questions and answers; they are
not limited to recapitulate ideas. Their design objective is not bound to be a
methodical review of the provided concepts, but rather as a motivator for lot more
of searching, finding, and comparing beyond what has been presented in this book.

Talking numbers, this book extends over ten chapters and embodies 188 acro-
nyms, 238 colored figures, 41 tables, and above 650 references.

With the advance of technology, writing a book is becoming easier, and infor-
mation is attainable; but it is certainly tedious, and details and depth are not to be
missed within a comforting accuracy. Reader trust cannot be waived. Every bit of
knowledge included in this book is checked and rechecked multiple times, no
accidental slips. A book, any book, is a step in a long path sought to be correct,
precise as possible, nonetheless errors are non-escapable, and they are avoided
iteratively, with follow-up and care.

The preface is the first get-together between the author and the audience, it is the
last written words, and it is lying in the ground after the end line, to restore taken
breath, to enjoy relaxing after long painful efforts, mentally and physically, to relax
in preparation for a new game. Bringing a book to life consumes months and
months, days and nights, events after events, familial, social, and at the wide world
of technology, sports, and politics. This book has seen much and recorded some.
An author has his ups and downs, as everybody, but he is visible like nobody.
Could he manage to hide some of his letdowns? Yes he has to, unlike anybody, for
the sake of his book, his readership.

A book is a whole life, maybe in the current, in the past, or in future. The author
has many dreams, completing the current chapter, reaching the last chapter,
agreeing on the book cover, handing the book to the publisher, receiving the
manuscript for revision, talking royalties, ...



Preface ix

Writing with care and feelings can be a title for my books. Authoring is a duty, a
passion, an exhausting ordeal with mostly a moral reward...

If you find somebody talking to himself, tumbling, wearing a differently colored
pair of shoes, don’t laugh at him, he is probably writing a book...

Cairo, Egypt Hossam Mahmoud Ahmad Fahmy
email: Hossam.fahmy @ieee.org
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