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To all the aspiring new Android developers in the world,  
may you have fun while you learn to build new and wonderful applications!
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Introduction
A book for beginners with Android development should provide enough subject matter to 
spur the imagination and lay a foundation for future learning and experimentation. The trick 
is to make sure the content doesn’t overload you, the reader, or leave you at your wit’s end 
as to how to get started.

In this book, I have tried to balance giving you a firm foundation in the core concepts and 
techniques you will need to get started, without packing in every possible topic that might 
be of use to you eventually. That would have resulted in thousands and thousands more 
pages of content, which gets to the point of being counterproductive.

You will see and create a wide range of applications based on the topics covered in the 20 
chapters presented here, and I’ve also provided a range of pointers to more online content 
at Apress, Google, and other websites that take some of the topics beyond the beginner’s 
realm. This book is a beginning, and where you go from here is entirely up to you!
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Chapter 1
Introducing Android
Welcome to the start of your developer journey with Android. Perhaps you already own and 
use an Android phone, tablet, or other devices. You would be in great company, with over 
a billion devices around the world used every day based on the Android operating system. 
Even if you think you don’t already use Android, you may be surprised to learn that it has 
made its way into an astonishing range of devices and products, many of which you might 
have used without even realizing the power of Android was helping you out.

Android now powers an amazing range of devices beyond phones and tablets, including 
smart watches, fitness devices, car entertainment and navigation systems, game consoles, 
toys, kitchen appliances, garden watering systems, plumbing and heating controls, and even 
barbecues! Yes, barbecues! This expansion in devices that use Android shows no signs 
of slowing down, but the most popular and likely place in which to find Android is still on 
phones and tablets. As a budding developer for Android, this means that you’ll learn many 
aspects that apply to all – or at least many – of the types of devices mentioned here, but 
your initial focus is likely to be best applied learning to build applications for Android phones 
and tablets.

�Working with Android: The Best Parts
Mobile and smartphone development has been one of the most exciting technology stories 
of the last decade or more. You might not personally have experienced every twist and turn, 
but you are likely to have been exposed to devices across one or more of the recent eras 
of smartphones, and you have likely heard names like Nokia, Apple, Microsoft, Google, and 
Android mentioned in many combinations.

Today, Android presents you with the benefits learned from all of the great technology 
battles between these companies and platforms over the last 10 years and lets you ride that 
wave, serving up fantastic tools, capabilities, and help to get you on the path to Android 
application development. That is perhaps Android’s most compelling appeal right now, 
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as this book is written. It is neck and neck at the forefront of all smartphone and mobile 
technology (along with iOS from Apple), and by choosing Android, you immediately gain 
access to the benefits it provides, which include

�� Developer tools and platforms: We’ll cover many of these items in this 
very book, from Android Studio, the Android SDK, Google Play services, 
and the Google Play online store, to name just a few.

�� A massive existing market: I’m not joking when I say a billion-plus users 
are waiting for your application, with many more potential future users 
on the horizon. As Figure 1-1 shows, the global market penetration for 
Android is breathtaking.

�� A global community of like-minded developers: You are not alone in 
pursuing your Android application development dreams. There are tens 
of thousands, hundreds of thousands, or possibly even millions of other 
developers who have experiences to share.

�� A rock-solid technology foundation: Android started life using the Java 
programming language as the predominant technology with which 
to build applications. Today it also supports Kotlin and C++. We will 
stick to Java for the examples and techniques explored in this book, 
as it is one of the most widely used, widely respected, and mature 
development technologies in existence – the vast majority of Android 
applications are built with Java.

I could go on with more examples of the breadth and depth of the Android development 
world and its advantages, but instead I’ll let the rest of this book help demonstrate many 
more of them.

Figure 1-1.  Android’s global market share among smartphone users
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�Working with Android: The Challenges
I wouldn’t be honest if I didn’t flag that Android is blessed in many ways, but also has 
challenges. The good news is that many of these challenges are both well known and easily 
accommodated. Here are some of the areas that a new developer is likely to encounter 
before too long:

�� You are developing for small devices. Whether we are talking Android 
phones, Android tablets, in-car dashboards, or a range of other form 
factors, one common constraint you will need to deal with is the size 
of the screen. We will explore this topic in depth when we discuss 
emulating Android devices with virtual devices, but always remember 
that your experience sitting at a desktop or laptop computer, building 
for Android, is different from the experience your users will have on the 
phones and tablets.

�� Think beyond the screen. Don’t let small screens be your only avenue 
for providing great features and cool capabilities in your applications! 
As you will see, later chapters will explore things like sound and audio, 
on-board sensors, vibration, and more. Don’t become a captive to the 
screen – you have many more tools at your disposal.

�� Alternatives are a single swipe away. Everyone with an Android 
device – or indeed any smartphone – has first-hand experience of many 
applications. Users have choice, and users will also be running a range 
of other applications on their phones. This means your application might 
be sharing resources and user attention, and users can do all kinds of 
things you never expected!

�� Android isn’t always Android. We will be covering the latest versions of 
Android in this book, including Android version 11, which at the time 
of writing is nearly one year old, and previewing Android version 12, 
which will be released later this year as part of Google’s typical annual 
release cycle for Android updates. However, out in the marketplace, the 
billion or more users I mentioned earlier in this chapter are using earlier 
Android versions. And not just Android 10 or Android 9, but versions all 
the way back to Android 4 and even earlier! Android has a complicated 
history when it comes to encouraging (or even allowing) users to 
upgrade, and this is something to keep in mind when deciding how 
much of that billion-user market to target.

Whatever you do, do not get disheartened by these points. Think of them more as the first 
set of lessons to learn as you embark on developing Android applications.

CHAPTER 1: Introducing Android
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�Understanding Android’s Heritage 
and How It Affects You
Android dates back to 2003, when in October of that year a group of developers in Palo Alto 
got together and used the Linux kernel as the basis for their dream of a new age of devices 
with much more capable interfaces. After struggling in its formative years, Google bought 
the Android business in 2005, and its pre-Google cofounder Andy Rubin joined Google to 
continue the effort developing an operating system for smartphones and other gadgets.

In 2008, after a few false starts, Google and its partners HTC and T-Mobile released the first 
handset, known as the “Dream” or “G1,” depending on which country you were in. My very 
own G1 still runs to this day, but is no longer my daily go-to phone. Figure 1-2 shows my G1 
at the original lock screen.

After this first release, momentum slowly ramped up for Android, and updates to the 
operating system started appearing with the names of sweet treats as code names – 
Cupcake, Donut, Eclair, and so on, representing versions 1.5, 2.0, and 2.1.

Figure 1-2.  The author’s original G1 Android phone, from 2008
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Around the time of first public release, Google also partnered with telcos, chip companies, 
and handset manufacturers to create the Open Handset Alliance, which was aimed at 
building a broad coalition to support Android into the future. Google also moved to establish 
the “Android Open Source Project” as the custodian for the base open source code for 
Android.

There is much more to the story of Android, with many new versions of software and many 
new manufacturers joining in the fun. But the preceding points were the unheralded start of 
several of the issues that Android developers must contend with as they build applications.

With many companies moving to build Android-powered phones, Google did not directly 
control how Android was maintained on each manufacturer’s devices nor how telcos in 
major markets managed the consumer lifecycle of phones as part of contracts, sales, and so 
forth. What emerged over the coming years after the initial releases of Android was a market 
with many different devices, running many different versions of Android, with very patchy 
upgrade guarantees. This is known in the Android world as the fragmentation problem.

For developers, this means that building applications for Android requires some extra effort 
in thinking about the population of devices in the wild and what versions of Android they 
run. At the time of writing this book, Google has made a range of efforts to make this less of 
a concern and encourage manufacturers to upgrade devices. This is having some impact. 
Google has also added a range of developer features to ease the effort required of you, the 
developer, to handle this varied market, and we will discuss several of these features in later 
chapters.

In closing this topic, Figure 1-3 shows a view of the current distribution of Android versions 
in use throughout the world in mid-2020.

CHAPTER 1: Introducing Android
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Note the somewhat self-flattering presentation of these numbers. Instead of reporting the 
absolute fraction of devices in use for each version of Android, you are instead shown the 
“cumulative distribution” for devices running a particular version or later. It is easy enough 
to perform the arithmetic to work out the real absolute percentages. For example, 11.2% of 
devices run Android 6.0 “Marshmallow,” being the difference between its 84.9% cumulative 
distribution and Android 7.0’s 73.7% cumulative distribution. At the time of writing, Android 11 
had been released for several months, but was not yet showing in the statistics. Android 12 is 
slated for release later in this current year, with only minor tweaks to Android 11. Rest assured 
both Android 11 and then Android 12 will rocket up the charts and be a good basis for learning 
Android development.

The takeaway from this discussion is that to target a meaningful percentage of Android 
devices, you will want to embrace Android capabilities from several versions in the past, 
rather than only cater to the bleeding edge.

Figure 1-3.  Android versions and API levels in use in 2020

CHAPTER 1: Introducing Android



9

�Understanding Android’s Future
A system like Android, with billions of users already, can already be considered a roaring 
success. But there’s plenty of growth and opportunity left for Android, in a wealth of new 
areas. For instance, a great deal of attention is now centered on how Android will be part 
of “hybrid” computing in the future. This hybrid model is where some devices use Android 
for part of the operation, serving up applications just as your smartphone does today, but 
switch to using a second operating system like Chrome OS for other tasks.

Android will also follow a regular path of updates itself, as will many of the great online 
services like Google Play and other cloud offerings, which will further push the boundaries of 
what’s possible with Android devices and Android applications.

�What to Expect for the Rest of This Book
Android for Absolute Beginners is written to take you, the reader, on your first journey 
writing software, learning the practices, techniques, and approaches that will arm you for 
your future application development goals, as well as many of the fundamentals upon 
which computer programs are built. We will of course be using Android as both the target 
environment for your learning, as well as the inspiration for what’s possible, and the basis for 
covering many topics that you’ll encounter in other areas of software development as well.

I have laid out the book in four broad parts, each targeting your growing understanding of 
how to write apps for Android, and Android itself, as you progress through the content and 
examples. The chapters in each part cover the following topics.

�Detailing More of the Remaining Chapters
Chapter 1, Introducing Android: You’re reading it! You have already covered much of the 
introduction to Android and in just a few pages will embark on your first Android application.

Chapter 2, Introducing Android Studio: We will look at the most popular toolset with 
which to build Android applications – Android Studio – and how to go about getting this free 
software. We will also briefly examine some alternatives to Android Studio and how to stay 
informed about new releases, new features, and other changes in how Android applications 
can be built. Lastly, we’ll introduce the idea of an “emulated” Android phone – an Android 
Virtual Device (AVD) – which is a way of having your computer simulate an Android handset 
and provides a playground on which to test your applications without needing to tinker with 
your actual phone.

Chapter 3, Your First Android Application, Already!: Yes, that’s right. You’ll get straight 
into creating your very first Android application. No need to wait until you’ve finished the 
book! Our first example will be very simple, but it will lay the foundation from which we will 
expand in all of the remaining chapters.

Chapter 4, Exploring Your First Project: In this chapter, we will take a virtual magnifying 
glass to the example you created in Chapter 3 and walk through each of the pieces of your 
first application to begin understanding where they came from, what they do, and why they 
are where they are.

CHAPTER 1: Introducing Android
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Chapter 5, Android Studio In-Depth: If you are going to use an integrated set of tools 
for your future development, then diving deep into their capabilities will be a must. In this 
chapter, we will explore all of the key aspects of Android Studio, including code editing 
features, debuggers, profiling tools, and more.

Chapter 6, Mastering Your Entire Developer Ecosystem: This rounds out your 
understanding of all of the tools you can, and will, use in your development journey. This 
chapter will explore the tools that sit outside Android Studio’s integrated environment, but 
nevertheless are vital to it, including the Java Developer Kit (JDK), Gradle, source control 
systems for your code and applications, management of Android Virtual Devices, and other 
key parts of your environment. We’ll also look at aspects of your developer hardware that 
can influence your path to Android development.

Chapter 7, Introducing Java for Android Development: Ready to “level up” with Java? 
Regardless of your current knowledge level, this chapter will highlight the key areas of Java 
coding that you need for Android development, along with further resources to expand your 
Java expertise.

Chapter 8, Introducing XML for Android Development: Many aspects of Android 
application behavior are controlled by XML (Extensible Markup Language) data. This chapter 
walks you through the fundamentals of XML and how to apply XML for various aspects of 
your Android applications, including an application’s manifest, its user interface, and more.

Chapter 9, Exploring Android Concepts: Core UI Widgets: Building on Chapter 8, we 
explore how to lay out Android user interfaces with stock components such as menus, 
on-screen widgets like fields, lists, images, and other visual items. This chapter will also 
introduce the key concept of an activity – the fundamental building block of Android user 
interfaces. Lastly, we will give an overview of Android Jetpack, which is a modern library 
offering contemporary layout approaches while offering backward compatibility.

Chapter 10, Exploring Android Concepts: Layouts and More: This chapter expands your 
repertoire and breadth of understanding for all of Android’s user interface components and 
builds further on the work from Chapters 8 and 9.

Chapter 11, Understanding Activities: Armed with the UI concepts from earlier chapters, 
you will explore the full power of activities as the basic building block of all Android 
applications.

Chapter 12, Introducing Fragments: You will learn the wider concept of fragments that 
power development for many different screen sizes and layout options.

Chapter 13, Working with Sound, Audio, and Music for Android: In this chapter, we will 
explore all aspects of audio for your applications, including playback of audio and use of 
sounds in applications, recording audio, and even creating audio on Android devices.

Chapter 14, Working with Video and Movies for Android: If you are a budding Steven 
Spielberg, Sophia Coppola, or even just YouTube star, this chapter is for you. We will 
cover Android’s video capabilities for both capture and playback and how to work these 
capabilities into your applications.

Chapter 15, Introducing Notifications: Branch out beyond the boundaries of your 
application by using the event frameworks and notification systems that Android provides.

CHAPTER 1: Introducing Android
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Chapter 16, Exploring Device Capabilities with Calls: There is more to your Android world 
of possibilities than just what can be shown on-screen. We will look at call capabilities, 
accessing sensors, and other information.

Chapter 17, Understanding Intents, Events, and Receivers: Behind the scenes of every 
Android application, a wealth of background features keep things moving. This chapter 
covers the core concepts central to the Android platform and shows how they shape and 
influence your applications.

Chapter 18, Introducing Android Services: In this chapter, we’ll explore working with other 
code and other applications to enrich your own application and what it can do for your 
users.

Chapter 19, Working with Files in Android: Android enables you to work with many kinds 
of data, configuration, and other files. This chapter will start your journey understanding 
where and how Android applications can leverage traditional files for powering your user 
experiences.

Chapter 20, Working with Databases in Android: Data drives every application, and 
knowing how to store, manage, and use data for applications is key to making them great. 
This chapter will cover the many ways Android provides for working with data.

With that foretaste of what’s to come complete, there’s no time like the present to get 
started. Chapter 2 awaits on the next page!

CHAPTER 1: Introducing Android
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Chapter 2
Introducing Android Studio
In this chapter, we will introduce Android Studio, the primary tool you will use to write the 
software for your Android applications. While there are a range of other pieces of software 
you will rely on, the Android Studio Integrated Development Environment (IDE) will be central 
to bringing your ideas to life. You can think of it as the software you use to write further 
software.

If you have done any kind of software development in the past, you might find some of 
the concepts familiar. If that is the case, feel free to skip ahead to the sections later in this 
chapter that dive straight into the mechanics of installing Android Studio for your chosen 
platform. You can of course keep reading, to see if there’s anything new or interesting on the 
topic.

Let’s now delve into the most important toolset you will use as an Android apps developer – 
Android Studio!

�Understanding What Is Meant by Integrated 
Development Environment, or IDE
Before we dive in, let’s define what is meant by IDE for those who haven’t encountered the 
term or are completely new to programming. The term Integrated Development Environment 
is almost self-explanatory, but not quite. If we pull it apart, the “Development Environment” 
bit is simply referring to the fact that it is the environment (in the software sense) where 
developers develop. That’s akin to saying Microsoft Word, or Google Docs, is an author’s 
“Writing Environment” – the place where they do their writing.

The term “Integrated” is also straightforward, but knowing what is being integrated is key 
to an overall understanding of an IDE. To extend our writing analogy a little further, as a 
software developer you will also be writing, but in your case, it will be human-readable 
programming code in Java and potentially several other languages. To that end, every IDE 
includes (integrates) a code editor, where you write the actual raw code. So far, so good.

https://doi.org/10.1007/978-1-4842-6646-5_2#DOI


14

Just as Microsoft Word provides some extra bundled tools for an author, like spelling check 
and online dictionary definition lookup, so too an IDE pulls in other tools and makes them 
available in an integrated way to a software developer. Alongside the code editor, there are 
usually language reference tools so you can look up how a software library works, build 
tools that take your written code and compile it into a working piece of software, debugging 
tools to help you identify and understand problems and errors, and a host of other tools like 
performance profilers, code formatters, syntax highlighters, live inspection tools, network 
monitors, and more.

The crux of the IDE is that all of these tools are integrated, and more or less work well 
together, without needing the developer to manually pass things around between the tools. 
Prior to the emergence of IDEs, this was the less glamorous life of a developer. With an IDE 
like Android Studio in place to handle mundane, convoluted, and repetitive actions, you are 
left free to focus on the creative problem-solving aspects of writing applications, worrying 
less about the low-level plumbing.

�The History and Provenance of Android Studio
When Google first released developer tools for Android, it targeted one of the most popular 
open source development environments of the day, Eclipse. It released a set of tools that 
plugged into Eclipse, known as the Android Developer Tools, or ADT. This combination – 
Eclipse and ADT – satisfied many Android developers for many years. Fast-forward over a 
decade, and while Eclipse is still a hugely popular IDE, a range of other IDEs have risen and 
fallen in prominence, and Google is nothing if not keen to be at the leading edge of these 
sorts of changes.

In 2013, Google announced that it was cooperating with JetBrains, a company that had 
developed a modern IDE known as IntelliJ IDEA that focused primarily on first-class 
developer experiences for those building Java-based applications, and the new collaborative 
product would be based on IntelliJ IDEA and known as Android Studio and released as a 
completely free IDE for Android development. Android Studio version 1.0 was released later 
in 2014. In subsequent years, Google announced that Android Studio would be the premier 
IDE for developing Android applications and it would cease focusing on and investing in 
other tools. This hasn’t stopped Eclipse fans from continuing to use Eclipse, the ADT, and a 
range of other tools – we’ll touch on such alternatives at the end of this chapter.

�Downloading the Android Studio 
Installer for Your Platform
You now have enough context to understand why Android Studio is important and the role 
it will play for you in your future Android application development. It’s time to get Android 
Studio and get coding!

The number one location for downloading the installation packages for Android Studio is 
the official Android web page itself. You can start at the home page, at www.android.com/, or 
dive straight into the developer download page at https://developer.android.com/studio.
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