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Get started in creating marketable apps for the burgeoning Android market. Begin your journey 
by learning the essentials of programming for phones and tablets that are built around Google’s 
wildly-successful Android platform. Beginning Android, Fifth Edition is fresh with details on the 
latest iteration of the Android 5 and earlier versions.

Google’s Android operating-system has taken the industry by storm, going from its humble 
beginnings as a smartphone operating system to its current status as a platform for apps that 
run across a gamut of devices from phones to tablets to netbooks to televisions, and the list 
is sure to grow. Smart developers are not sitting idly by in the stands, but are jumping into 
the game of creating innovative and salable applications for this fast-growing, mobile- and 
consumer-device platform. If you’re not in the game yet, now is your chance!

Begin at the beginning by installing the tools and compiling a skeleton app. Move through 
creating layouts, employing widgets, taking user input, and giving back results. Soon you’ll 
be creating innovative applications involving multi-touch, multi-tasking, and more! You’ll be 
drawing data live from the Internet using web services and delighting your customers with 
life-enhancing apps. Not since the PC era first began has there been this much opportunity for 
the common developer. 
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To all the future Android developers out there.
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Introduction
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Chapter 1
Welcome to Android
I would like to welcome you to this book, Beginning Android, 5th Edition. This is a new 
edition of the book, but I’m sure this is not the first time you have encountered Android—
either by using one of the billion or more Android devices currently activated throughout 
the world, or by hearing about it from friends, colleagues, or the media. It is hard to escape 
Android; not only is it the world’s most prevalent mobile device operating system, but it 
keeps growing. Google reports that it sees more than one million Android devices activated 
every day.

If the growth doesn’t excite you, then the diversity of Android devices should. We all know 
Android was developed for phones, and later, for tablets. But did you know that it now 
powers everything from inflight entertainment systems, to TVs, headsets, glasses, watches, 
shoes, games consoles, and even a brand of Japanese toilet? As Android grows, so does 
people’s need for great applications they use on their devices. And that is where this book 
helps. As a new Android developer, it will be natural for you to use this book in conjunction 
with online searches, and I encourage you to do that. Be aware, however, that because 
Android has rapidly changed over the last eight years, the material you find online can be of 
varying quality and applicability. Sites like Stack Overflow are excellent resources, but it’s 
prudent to check for what version of Android (or in what year) their content was written.

The Fast Path to Learning Android Development
Given the plethora of devices, you might be left wondering where to start. Too many choices 
can lead to indecision, and I want to get you, the reader, working with Android as quickly as 
possible. To help you make a rapid start, this book largely focuses on the original and most 
common device type on which Android runs: the smartphone. I extend that to also include 
tablets, since they have matured to be mainstream devices and the line is blurred between 
phones and tablets in any case—thus the current “Phablet” trend.

This focus on phones helps you in lots of ways right from the start. You will be learning 
skills and approaches for the largest device market in history, so your applications will have 
the biggest possible audience. And you will also be learning the largest, richest, and most 
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mature parts of Android development. Don’t worry, though! I also cover the leading edge 
of Android later in the book, so you can also start mastering topics like Google Glass and 
Android Wear.

Thinking in a Smartphone Mindset
As a reader of this book, you might well be new to Android development, but your background 
as a developer in other areas, your technology expertise, and your know-how is harder to 
predict. Before we delve into your first look at Android code and the building blocks of an 
Android device, it is useful to start with some understanding of the fundamentals common to 
all Android development on smartphones and tablets.

Computing on the Go!
The first, and most obvious, point to make about thinking like an Android developer is 
that Android devices may have their roots in mobile phones, but today, actually making 
and receiving phone calls is only a minor part of their popularity and pervasiveness. You 
should think of the billion or more Android devices in circulation as little engines of mobile 
computing that just happen to be able to make phone calls as one of their many capabilities. 
They are literally mobile computers!

Size Matters
In developing for Android, you are dealing with screens of many sizes, but one thing in common 
for the vast, vast majority of mobile Android devices is that you are working with small screens 
or displays. Although you may develop for Android with the comfort of a full-sized desktop on a 
modern notebook computer, your target audience, at the extreme, will have only a square inch 
or so of display real estate on which to enjoy your development efforts.

The Interface Is More Than the Screen
Modern smartphones are more than just a screen for viewing text and other content. 
Phones make calls, play music, vibrate and provide haptic feedback for games, sense the 
temperature, report direction and location, and much more. When you think of the way in 
which your users might interact with your applications, think beyond the simple visual screen. 
A phone interacts with multiple senses, and you should design with all of them in mind.

You Are Not Alone
Yours will not be the only application running on someone’s Android device. In fact, they 
may not just have other applications, but other applications that can do similar—or even 
the same—work as your own. Be mindful that you cannot hog all of the device and all of its 
features. Also keep in mind that for your users, it is two simple taps of a finger for them to 
switch to another application.
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In later chapters, I also cover how resources and capabilities are shared and managed 
across an Android device, and how being aware that your application can be interrupted 
at any time is one of the key use cases you need to consider when developing Android 
applications.

Translating Developer Dreams into Android Action
Now that you know how to think about developing for Android, you might also be thinking 
that it sounds like a lot of compromises, and is that all there is to it? The good news is that 
by taking care of a bunch of heavy lifting for you and by providing you with an amazing array 
of support, tools, and the foundation on which to build applications of all sorts, Android lets 
you focus on the essentials of mobile development.

First, Android’s dominant programming language is Java. That’s good, because it is one of 
the most widely used languages on the planet. When you are developing, you get to use the 
vast majority of standard Java, as well as additional libraries the community has added over 
the years since Android’s public release.

Second, you have access to a range of development tools that are totally free! Yes, free. 
Google provides not one, but two, free integrated development environments (IDEs) from 
which to choose in which you can let your developer imagination go wild. We discuss both 
of these in more detail in Chapter 2, but for now, you can rest easy knowing you can work 
with either or both—Android Developer Tools (ADT) in Eclipse, or Android Studio, which is an 
IntelliJ IDEA–based IDE.

Third, many additional tools—such as emulators, performance monitors, templates, design 
tools, runtime environments, and more—have been added to the developer’s world. And 
that’s not all: you can write an entire book on this! Joking aside, Android does ask you to 
adopt a different development mindset to the one you need to design traditional desktop 
applications, but then it makes an enormous effort to support you every step of the way.

A Look Inside Android
To finish your introduction to thinking like an Android developer, let me introduce the 
fundamental building blocks of Android applications. I cover each of these areas in much 
more detail in the coming chapters.

Activities are the fundamental “screens” or UI elements with which users interact. Because 
of the nature of Android and the many display sizes with which you might work, a user might 
see one or more activities as part of the user interface at any one time. Activities are easy 
for you to design and develop, and they are easy for users to launch and use. Your target 
Android systems love activities, so feel free to be prolific in your creation and use of them!

Intents are messages passed between applications and the Android environment and are 
akin to events-driven messaging in modern desktop development environments. You can 
write your applications so they listen out for events and respond appropriately—whether 
that’s answering a phone call, reacting to information from onboard sensors, or responding 
to changes in application state. Even better, you can create and pass your own intents, 
expanding the capabilities of your applications and others on the same device.

http://dx.doi.org/10.1007/978-1-4302-4687-9_2
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Services are background applications that provide features, abilities, or actions on which 
your applications (and their activities) can rely. Much like services or daemons in other 
operating systems, Android services are long-lived and generally run without a visible 
user interface (UI). Some services do provide visual elements, and you’ll learn more about 
services in Chapter 22.

Content providers are a convenient abstraction to the many types and sources of data you 
might want to use in your application. In traditional development environments, you have 
to worry about all the tedious logistics of working with files, databases, network sockets, 
protocols, and the like. Android vastly simplifies your life as a developer by supporting the 
content provider metaphor for any data that needs to be shared on the device (and even 
for off-device data). When building your own applications, you are also able to define and 
develop your own content providers to enable data sharing with other applications, without 
needing to work with low-level storage issues, proprietary query languages, odd protocol 
considerations, or any other baggage.

A Look Inside This Book
With your mind now surging with thoughts of Android development, here’s the roadmap of 
how we’ll explore all of the topics already mentioned, and more.

	The next three chapters complete Part I of the book; you’ll code your 
first Android application in the very next chapter! No delays, no excuses. 
After you write your first Android application, we’ll then pull it apart to 
ensure you are familiar with the real-world code that represents the 
concepts I’ve already described here. We’ll also tinker with and explore 
what Android is doing for you, and what you need to be doing yourself 
as a nascent Android developer.

	Part II helps you master the world of activities and the possibilities for 
user interface magic with Android. I cover all the essential components 
at your disposal for interface design and behavior and how mobile-
specific concepts like device rotation work.

	Part III expands on your new knowledge of interface design for Android 
and introduces you to the power and flexibility of fragments. Fragments 
allow you to work with devices of any size, from 1 inch to 100 inches! As 
well as displays, we also explore input devices such as the camera, the 
microphone, and other onboard capabilities.

	Part IV delves behind the scenes, building your knowledge of services, 
resource handling, and other powerful components of Android that you 
will want to use to make the best possible applications.

	Part V, the final part of the book, takes you the frontiers of Android and 
looks at a range of topics, such as Google Play services, cloud-based 
facilities you can incorporate into your application, and the explosive 
growth in wearable Android with Google Glass and Android Wear.

Now that you have had a proper introduction to Android development and know where you 
are going, it’s time to get started actually developing your first Android application!

http://dx.doi.org/10.1007/978-1-4302-4687-9_22
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Chapter 2
Ready, Set, Code!
There is no time like the present to get started with your very first Android application. That’s 
right, you are going to start coding right now! This chapter takes you right through setting 
up the tools to create Android applications, and you’ll have your first working Android 
application before this chapter is done. Ready? Let’s code!

Getting the Prerequisites for Android
There are two main prerequisites to quickly consider for your forthcoming Android 
development journey: will you need to separately install Java, and do you know what I call 
“minimum viable Java” for the development you might like to do?

Determining the Right Java for You
In a moment, I discuss the two most popular ways to set up a development environment for 
Android applications: preconfigured Eclipse and Android Developer Tools (ADT), and Android 
Studio. Both of these options give you everything you need bundled together, including 
Java, so you can start coding straight away. But if you are like me, you want more than two 
options; you might also like to learn about how the tools are set up and how to use them to 
create Android apps.

If you want to take full control of setting up the Android developer components and not use 
one of the all-in-one bundles, or if you have an existing development environment in mind 
and don’t want to use one of the options provided by Google, then you need to ensure you 
have Java set up and available on your machine.

Getting the JDK
The Java Development Kit (JDK) has always been readily accessible, first through Sun and 
now through Oracle. If you point your browser to java.oracle.com, Oracle redirects you to 
the latest-and-greatest landing page for getting the JDK. But be warned! When it comes 
to getting Java for Android development, you need to make sure you choose a supported 
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version of Java. For now, this means avoiding any Java 8 release. Regardless of platform—
Windows, Linux, Mac—you want to choose either Java 6 or Java 7 (also known as Java 1.6 
and Java 1.7—confusing, eh?).

Before you dive straight in to picking a JDK version, it is worth noting that, over the years, 
Java has been a very large source of security vulnerabilities and has been notoriously 
difficult to keep patched. This is thanks to repeated changes of ownership, changes in 
approach to managing Java on operating systems of all kinds, and the tendency of various 
software companies to bundle versions of Java with products that they then never update. 
You can’t escape the need to install the JDK because the Java language is the chosen 
development language for Android, but you should at least be aware of the added security 
implications of having it on your development machine.

Android has supported Java 6 since its relatively early versions and has officially supported 
Java 7 since the KitKat version 4.2 release (with a few very minor no-go areas, such as  
try-with-resources). If you are setting up an entirely new environment, I recommend that 
you choose Java 7 for your platform because doing so will future-proof your Android 
development environment to the greatest degree possible.

Because a few of the tools bundled with the Android development environments from Google 
still only come in 32-bit form, you should choose the 32-bit distribution of Java 7 for your 
system if you want to get maximum benefit. For Mac users, however, only a 64-bit JDK is 
available, which means a handful of tools are not available to you, though none of those feature 
in this book. For the purposes of this book, you only need the standard edition (SE) version of 
the JDK. At the time of writing, the latest security patch release for Java 7 was Java SE 7u71/72.

To download your version of the JDK, follow the links on the Oracle download page, and 
choose the correct JDK distribution for your platform. For Linux users, this is the file  
jdk-7u71-linux-i586.rpm; for Windows, it is jdk-7u71-windows-i586.exe; and for Mac, it is 
jdk-7u71-macosx-x64.dmg. Make very sure it is the JDK you are downloading, and not myriad 
other pieces of software that are mixed in to the Oracle download pages. You do not want 
just the Java Runtime Environment (JRE), nor are you after OpenOffice, Oracle database 
software, or the other pieces you see on the quite-confusing download page.

ALTERNATIVES TO THE OFFICIAL JAVA RELEASE

Astute Linux fans will note that Oracle only provides an RPM distribution for Java. If you are a user of Debian, 
Ubuntu, Mint, or some other flavor of Linux that doesn’t use RPM for package management, you do have 
options. Although it is not officially supported by Oracle, the OpenJDK distribution of Java works well on Debian 
and its derivates. Using this distribution helps you avoid any complications you’ll encounter if you try to convert 
the official RPM using a tool like alien.

Once you have downloaded the relevant JDK bundle, you are ready to install.

Note When Android was first released, Java 5 was supported, but that version is best left to the 
history books.
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Installing the JDK
Follow the instructions included in your Java bundle to install the JDK appropriately. On 
some systems, you might need administrative privileges to make your Java installation 
available system wide.

Knowing (Enough) Java for Android
This book assumes you have a passing knowledge of coding in Java, as do most other 
books and resources on Android development. If you are new to Android and new to Java, 
then I recommend a crash course in the basics of Java—such as that offered by the book 
Learn Java for Android Development by my fellow Apress author, Jeff Friesen (Apress, 2010). 
Alternatively, countless online Java tutorials can get you up to speed quickly. The secret is 
knowing on which topics you need to focus to be productive with Android development and 
which you can ignore for now.

To help focus your learning, or refresh your memory if it has been a while since you last 
wrote Java code, the following are the key topics that will get you (re)started with Java.

General coding knowledge:

	Structure and layout of code

	Object-orientation, classes, and objects

	Methods, data members

Java-specific coding knowledge:

	Interfaces and implementations

	Threading and concurrency

	Garbage collection

	Exception handling

	File handling

	Generics

	Collections

There is plenty more to Java than these topics alone, but they provide the foundation you 
need to get started quickly with Android development.

Choosing a Development Environment
In the years since Android’s initial release, the tools and technology available to help build 
applications have exploded in variety and capability. Google provides several options, which 
I explore shortly, and many other companies and groups also offer development tools.  
I cover a few of those more exotic options much later in this book. For now, I stick to the 
most common environments you are likely to use: Android Studio and Eclipse.


