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one book, enabling you to get the most from the available battery power.

Covering experimental system design and implementation, the book supports

assignment-based courses with a laboratory component, making it an ideal textbook
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Preface

Energy modeling and optimization are very important parts of mobile and wireless

application development. Recent studies suggest that the battery life of a smartphone

has become a critical factor in user satisfaction. Typical mobile applications today con-

sume much more energy than is strictly necessary because of the suboptimal use of the

smartphone’s hardware by the software.

This book provides guidelines for smartphone users, methodologies for researchers,

and in-depth knowledge of smartphone power management for the public at large.

The techniques presented in the book are necessary for developing energy-aware and

energy-efficient systems and applications. The book provides the necessary theoretical

background and results from the field, and also practical guidance on assessing and

optimizing energy efficiency.

In this book we study the following two questions: What is the power consumption

of smartphones and applications, and what are the potential solutions for optimizing

smartphone power consumption?

Mobile device power management is facing new challenges posed by the revolu-

tionary development of mobile networks, devices, and applications. Smartphones are

complex systems, and it is hard to anticipate user behavior and the way the operating

system (OS) and applications use the underlying hardware resources. Thus, advanced

techniques are needed, first to understand the power-consumption behavior, and then to

optimize the hardware/software design to improve energy efficiency.

The book has been written with three key aims in mind:

• Holistic: This book is not strictly about smartphone hardware or software; both are

taken into account when considering energy optimization.

• Forward-looking: Some of the advanced techniques detailed in the book have been

recently proposed in the scientific community.

• Hands-on: This book provides many practical examples.

Organization of the book

The book has three parts:

• Part I: Understanding energy consumption. This part presents the overview and the

basic concepts relating to energy measurement. We concentrate on the basics of the
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x Preface

energy consumption of smartphones, that is, where the energy goes and why. We

describe multiple ways to measure the energy consumption.

• Part II: Energy management and conservation. This part gives more detail by focusing

on the main energy profiling, modeling, and conservation techniques. We consider

power management in existing platforms for smartphones. We cover the three main

platforms, that is, iOS, Android, and Windows Phone, and also provide examples

based on others. We study different techniques to conserve energy by optimizing the

design and implementation of mobile software.

• Part III: Advanced energy optimization. This part considers more advanced optimiza-

tion techniques, such as traffic scheduling, use of multiple network interfaces, and

mobile cloud offloading. We conclude the part and the book with a discussion of

future trends.

Reading the book

The figure below presents the key target audiences for the book: the end users of

smartphones, mobile developers and platform architects, and students and researchers.

The figure outlines the key questions that the book addresses as well as the pertinent

chapters.

End users are typically interested in maximizing the remaining operating time of their

device, and also knowing what use cases are energy consuming. This book explains

Where is the energy going?

What can be done to improve

energy consumption from the

user point of view?

End user

Developer

Platform architect

Researcher

How to create an energy-

efficient application?

Is my app buggy?

How to add energy monitoring

to my app?

Is our moblie platform energy

efficient?

What techniques can be used

to improve energy efficiency?

What are the good patterns?

What is the state-of-the-art in

energy modeling and

optimization?

Part I: Chapters 3–5

Part II: Chapters 7–10

Part III: Chapters 12–16

Part I: Chapters 1,4

Part II: Chapters 6–10

Part III: Chapters 11–16

Part I: Chapters 1–5

Part II: Chapters 6–10

Part III: Chapters 11,

14–16

Part I: Chapters 1–3,5

Part II: Chapters 6,10

Part III: Chapters 15–16

The key target audiences for the book
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Preface xi

how energy is consumed in smartphones, which can help the end users to adjust the

use of their smartphones to extend the battery life. Chapter 5 focuses on human–battery

interaction and getting the most out of remaining battery life.

Mobile developers are interested in creating energy-efficient applications and iden-

tifying potential energy-related bottlenecks and bugs in the applications. This requires

the use of energy-efficient solutions, as well as energy-profiling and analysis techniques.

We cover well-known solutions for application energy profiling and diagnostics starting

with basic energy measurement solutions. Most of these solutions and techniques are

covered in Part II of the book.

Platform architects are interested in OS- and middleware-level solutions for power

management. These solutions are examined in Parts II and III. Part III focuses

on advanced platform-level solutions such as computational offloading and traffic

scheduling and offloading.

Researchers are interested in the state-of-the-art techniques and either applying them

to solve a specific problem or extending them beyond the state of the art. The book

provides a summary of the state of the art for them. These techniques are covered in

Parts II and III.
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