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Welcome to OpenGL ES for Android!

Android has just gone through an incredible period of growth, with more than
750 million devices in the hands of consumers around the world and more
than 1 million activations per day.' Along with Apple, Android also has a
centralized market available on every Android phone and tablet, called Google
Play. With this market installed on every Android device, there’s never been
a better opportunity for anyone who’s ever had a dream to publish his or her
own game or live wallpaper.

On Android, as well as on Apple’s iOS and many other mobile platforms,
developers create 2D and 3D graphics through a cross-platform application
programming interface called OpenGL. OpenGL has been used on the desktop
for a while now, and the mobile platforms use a special embedded version
known as OpenGL ES. The first version of OpenGL ES brought 3D to mobile,
which was very popular with developers because it was easy to learn and
because it had a well-defined feature set. However, this feature set was also
limited, and it wasn’t able to keep up with the latest and greatest features
from the most powerful smartphones and tablets.

Enter OpenGL ES 2.0. Most of the old APIs were completely removed and
replaced with new programmable APIs, which makes it much easier to add
special effects and take advantage of what the latest devices have to offer.
These devices can now produce graphics that rival consoles from just a few
years ago! However, to take advantage of this power, we need to learn the
new APIs that come with 2.0. In August 2012, the Khronos Group finalized
the specification for the next version, OpenGL ES 3.0, which is fully compat-
ible with 2.0, extending it with a few advanced features.

So, what can be done with OpenGL on Android? We can create amazing live
wallpapers and have them downloaded by millions of users. We can create a
compelling 3D game that has vivid and breathtaking graphics. With the

1. http://googleblog.blogspot.ca/2013/03/update-from-ceo.html
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declining cost of hardware and the increasingly massive reach of online stores,
it’s a great time to begin!

What Will We Cover?
Here’s a quick look at what we're going to discuss:

e In the first part of the book, you’ll learn how to create a simple game of
air hockey, including touch, texturing, and basic physics. This project
will teach you how to successfully initialize OpenGL and send data to the
screen, as well as how to use basic vector and matrix math to create a
3D world. You'll also learn many details that are specific to Android, such
as how to marshal data between the Dalvik virtual machine and the native
environment and how to safely pass data between the main thread and
the rendering thread.

¢ In the second part of the book, you’ll build upon what you learned in the
first part. You'll use some advanced techniques, such as lighting and
terrain rendering, and then you’ll learn how to create a live wallpaper that
can run on your Android’s home screen.

Who Should Read This book?

If you're interested in learning how to develop more advanced graphics on
Android, then this is the book for you. This book assumes that you have some
programming experience, including experience with Java and Android.

Java

If you've worked with other managed languages before, such as C#, then
moving to Java will be straightforward. If you're more experienced with native
languages, then one of the main differences that you'll need to keep in mind
is that Java on Android is a garbage-collected language that runs in a virtual
machine, which has both benefits and costs.

The following books will help bring your Java up to speed:
¢ The Java Programming Language [AGHO5] by Ken Arnold, James Gosling,

and David Holmes

¢ Effective Java [BloOS] by Joshua Bloch
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Android

Once you're comfortable with Java, developing for Android just requires some
experience with the appropriate libraries and methods. To cover all of the
basics, I recommend reading Hello, Android [BurlO] by Ed Burnette. You can

also follow the first two lessons of Google’s Android training online:

e Building Your First App”
e Managing the Activity Lifecycle®

While it’s possible to go through most of this book with the emulator, having
an Android device on hand will make life much easier. We'll go into more
detail about that soon, in Section 1.1, Installing the Tools, on page ?.

This should be enough to get you through this book. We’ll cover all of the
basics from first principles, so you don’t need prior experience in 3D graphics
programming, and while we’ll cover some math in this book, if you've taken
trigonometry and linear algebra in the past, then you're well prepared! If not,
no fear: everything will be explained in detail as we go along.

How to Read This Book

Each chapter builds on the chapter before it, so this book is best read in
sequence. However, all of the code samples are available online (see Section

chapter, you can always follow along by downloading the completed project
from the previous chapter and continuing on from there. This can also help
out if you ever get lost or want to start from a fresh base.

Conventions

We'll use OpenGL to refer to OpenGL ES 2.0, the modern version of OpenGL
for mobile and the Web.

In most parts of the book, we’ll be working with the GLES20 class, which is part
of the Android Software Development Kit (SDK). Since most of our OpenGL
constants and methods will be in this class, I'll generally omit the class name
and just mention the constant or method directly. We'll use static imports
(see Section 1.5, Using Static Imports, on page ?) to omit the class name in

the code as well.

2.  http://developer.android.com/training/basics/firstapp/index.html

3. http://developer.android.com/training/basics/activity-lifecycle/index.html
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Online Resources

All of the resources for this book can be found at http://pragprog.com/book/kbogla,
where you can find code samples and accompanying images and textures. If
you have purchased the ebook, then you can also click on the hyperlink above
each code extract to download that extract directly. You can also join in the
discussions at the book’s website and help improve the book by submitting

your feedback and errata.

Please feel free to also visit Learn OpenGL ES, an OpenGL ES tutorial blog
that I maintain.*

The following is a list of some great online resources maintained by the
Khronos Group:®

e OpenGL ES 2.0 API Quick Reference Card®

e OpenGL ES 2.0 Reference Pages’

e OpenGL ES Shading Language (GLSL ES) Reference Pages®

e The OpenGL® ES Shading Language’

e OpenGL® ES Common Profile Specification Version 2.0.25
(Full Specification)10

I recommend printing out the reference card and keeping it handy, so you
can quickly refer to it when needed. Android uses the EGL (a native platform
interface) to help set up the display, so you may also find the Khronos EGL
API Registry to be useful.''

Let’s Get Started!

There are more people with powerful cell phones and tablets than ever before,
and the market continues to grow. Android’s software tools make it easy to
develop an application for Android, and Google’s Play Store makes it easy for
us to share our applications with the world. Let’s head over to Chapter 1,
Getting Started, on page ?, and get things started!

http://www.learnopengles.com/
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