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Preface

Welcome to the dynamic world of Android smartphone and tablet app development with
the Android Software Development Kit (SDK), the Java™ programming language, the
Eclipse-based Android Development Tools IDE, and the new and rapidly evolving An-
droid Studio IDE.

Android for Programmers: An App-Driven Approach, 2/e, Volume I presents leading-
edge mobile computing technologies for professional software developers. At the heart of
the book is our app-driven approach—we present concepts in the context of seven complete
working Android apps rather than using code snippets. Chapters 2—8 each present one app.
We begin each of these chapters with an introduction to the app, an app test-drive
showing one or more sample executions and a technologies overview. Then we proceed
with a detailed code walkthrough of the app’s source code. All of the source code is avail-
able at www.deitel.com/books/AndroidFP2. We recommend that you have the source
code open in the IDE as you read the book.

Sales of Android devices and app downloads have been growing exponentially. The
first-generation Android phones were released in October 2008. A study by Strategy Ana-
lytics showed that by October 2013, Android had 81.3% of the global smartphone market
share, compared to 13.4% for Apple, 4.1% for Microsoft and 1% for Blackberry.!
According to an IDC report, by the end of the first quarter of 2013 Android had 56.5%
of the global tablet market share, compared to 39.6% for Apple’s iPad and 3.7% for
Microsoft Windows tablets.?

There are now over one billion Android smartphones and tablets in use,® and more
than 1.5 million Android devices are being activated daily.* According to IDC, Samsung
is the leading Android manufacturer, accounting for nearly 40% of Android device ship-
ments in the third quarter of 2013.

Billions of apps have been downloaded from Google Play™—Google’s marketplace
for Android apps. The opportunities for Android app developers are enormous.

Fierce competition among popular mobile platforms and carriers is leading to rapid
innovation and falling prices. Competition among the dozens of Android device manufac-
turers is driving hardware and software innovation within the Android community.

Copyright Notice and Code License

All of the Android code and Android apps in the book are copyrighted by Deitel & Associates,
Inc. The sample Android apps in the book are licensed under a Creative Commons Attribution

1. http://blogs.strategyanalytics.com/WSS/post/2013/10/31/Android-Captures-Record-
81-Percent-Share-of-Global-Smartphone-Shipments-in-Q3-2013.aspx.

2. http://www.idc.com/getdoc.jsp?containerId=pruS24093213.

3. http://www.android.com/kitkat.

4. http://ww.technobuffalo.com/2013/04/16/google-daily-android-activations-1-5-million.
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http://www.idc.com/getdoc.jsp?containerId=prUS24093213
http://www.android.com/kitkat
http://www.technobuffalo.com/2013/04/16/google-daily-android-activations-1-5-million
http://www.deitel.com/books/AndroidFP2

xvi Preface

3.0 Unported License (http://creativecommons.org/licenses/by/3.0), with the excep-
tion that they may not be reused in any way in educational tutorials and textbooks, whether in
print or digital format. Additionally, the authors and publisher make no warranty of any kind,
expressed or implied, with regard to these programs or to the documentation contained in this
book. The authors and publisher shall not be liable in any event for incidental or consequential
damages in connection with, or arising out of, the furnishing, performance, or use of these pro-
grams. You'’re welcome to use the apps in the book as shells for your own apps, building on their
existing functionality. If you have any questions, contact us at deitel@deitel. com.

Intended Audience

We assume that you're a Java programmer with object-oriented programming experience.
Because of the improved Android development tools, we were able to eliminate almost all
XML markup in this edition. There are still two small, easy-to-understand XML files you'll
need to manipulate. We use only complete, working apps, so if you don’t know Java but have
object-oriented programming experience in languages like C#/.NET, Objective-C/Cocoa or
C++ (with class libraries), you should be able to master the material quickly, learning a good
amount of Java and Java-style object-oriented programming along the way.

This book is 70t a Java tutorial, but it presents a significant amount of Java in the con-
text of Android app development. If you're interested in learning Java, check out our pub-
lications:

*  jJava for Programmers, 2/e (www.deitel.com/books/javafp2)

*  Java Fundamentals: Parts I and II LiveLessons videos (www.deitel.com/books/
LiveLessons).

*  Java How to Program, 10/e (waw.deitel.com/books/jhtpl0)

If you’re not familiar with XML, see these online tutorials:

. http://www.ibm.com/developerworks/xml/newto

. http://www.w3schools.com/xml/xml_whatis.asp

* http://www.deitel.com/articles/xml_tutorials/20060401/XMLBasics

* http://www.deitel.com/articles/xml_tutorials/20060401/
XMLStructuringData

Key Features

Here are some of this book’s key features:

App-Driven Approach. Chapters 2—8 each present one completely coded app—we discuss
what the app does, show screen shots of the app in action, test-drive it and overview the tech-
nologies and architecture we'll use to build it. Then we build the app’s GUI and resource
files, present the complete code and do a detailed code walkthrough. We discuss the pro-
gramming concepts and demonstrate the functionality of the Android APIs used in the app.

Android SDK 4.3 and 4.4. We cover various new Android Software Development Kit
(SDK) 4.3 and 4.4 features.

Fragments. Starting with Chapter 5, we use Fragments to create and manage portions of
cach app’s GUI. You can combine several fragments to create user interfaces that take ad-


http://creativecommons.org/licenses/by/3.0
http://www.deitel.com/books/javafp2
http://www.deitel.com/books/jhtp10
http://www.ibm.com/developerworks/xml/newto
http://www.w3schools.com/xml/xml_whatis.asp
http://www.deitel.com/articles/xml_tutorials/20060401/XMLBasics
http://www.deitel.com/articles/xml_tutorials/20060401/XMLStructuringData
http://www.deitel.com/articles/xml_tutorials/20060401/XMLStructuringData
http://www.deitel.com/books/LiveLessons
http://www.deitel.com/books/LiveLessons

Features XVii

vantage of tablet screen sizes. You also can easily interchange fragments to make your GUIs
more dynamic, as you’ll do in Chapter 8.

Support for multiple screen sizes and resolutions. Throughout the app chapters we dem-
onstrate how to use Android’s mechanisms for automatically choosing resources (layouts,
images, etc.) based on a device’s size and orientation.

Eclipse-Based Android Development Tools (ADT) IDE coverage in the print book. The
free Android Development Tools (ADT) integrated development environment (IDE)—
which includes Eclipse and the ADT plugin—combined with the free Java Development
Kit (JDK) provide all the software you’ll need to create, run and debug Android apps, ex-
port them for distribution (e.g., upload them to Google Play™) and more.

Android Studio IDE. This is the preferred IDE for the future of Android app develop-

ment. Because it’s new and evolving rapidly, we put our discussions of it online at:
http://www.deitel.com/books/AndroidFP2

We'll show how to import existing projects so you can test-drive our apps. We'll also dem-
onstrate how to create new apps, build GUIs, modify resource files and test your apps. If
you have any questions, contact us at deitel@deitel.com.

Immersive Mode. The status bar at the top of the screen and the menu buttons at the bot-
tom can be hidden, allowing your apps to fill more of the screen. Users can access the status
bar by swiping down from the top of the screen, and the system bar (with the back button,
home button and recent apps button) by swiping up from the bottom.

Printing Framework. Android 4.4 KitKart allows you to add printing functionality to your
apps, such as locating available printers over Wi-Fi or the cloud, selecting the paper size and
specifying which pages to print.

Testing on Android Smartphones, Tablets and the Android Emulator. For the best app-de-
velopment experience, you should test your apps on actual Android smartphones and tab-
lets. You can still have a meaningful experience using just the Android emulator (see the
Before You Begin section), however it’s processor-intensive and can be slow, particularly
with games that have a lot of moving parts. In Chapter 1, we mention some Android fea-
tures that are not supported on the emulator.

Multimedia. The apps use a broad range of Android multimedia capabilities, including
graphics, images, frame-by-frame animation and audio.

Uploading Apps to Google Play. Chapter 9, Google Play and App Business Issues, walks
you through the registration process for Google Play and setting up a merchant account
so you can sell your apps. You’ll learn how to prepare apps for submission to Google Play,
find tips for pricing your apps, and resources for monetizing them with in-app advertising
and in-app sales of virtual goods. You'll also find resources for marketing your apps.
Chapter 9 can be read after Chapter 1.

Features

Syntax Coloring. For readability, we syntax color the code, similar to Eclipse’s and An-
droid Studio’s use of syntax coloring. Our syntax-coloring conventions are as follows:
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comments appear in green

keywords appear in dark blue

constants and literal values appear in Tight blue
all other code appears in non-bold black

Code Highlighting. We emphasize the key code segments in each program by enclosing
them in yellow rectangles.
Using Fonts for Emphasis. We use various font conventions:
*  The defining occurrences of key terms appear in bold maroon for easy reference.
*  On-screen IDE components appear in bold Helvetica (e.g., the File menu).
*  Program source code appears in Lucida (e.g., int x = 5;).

In this book you’ll create GUIs using a combination of visual programming (point
and click, drag and drop) and writing code.

We use different fonts when we refer to GUI elements in program code versus GUI
elements displayed in the IDE:

e When we refer to a GUI component that we create in a program, we place its class
name and object name in a Lucida font—e.g., “Button saveContactButton.”

*  When we refer to a GUI component that’s part of the IDE, we place the compo-
nent’s text in a bold Helvetica font and use a plain text font for the component’s
type—e.g., “the File menu” or “the Run button.”

Using the > Character. We use the > character to indicate selecting a menu item from a
menu. For example, we use the notation File > New to indicate that you should select the
New menu item from the File menu.

Source Code. All of the book’s source code is available for download from:

www.deitel.com/books/AndroidFP2
www.informit.com/title/0133570924

Documentation. All the Android and Java documentation you’ll need to develop Android
apps is available free at http://developer.android.com and http://www.oracle.com/
technetwork/java/javase/downloads/index.html. The documentation for Eclipse is
available at www.eclipse.org/documentation. The documentation for Android Studio is
available at http://developer.android.com/sdk/installing/studio.html.

Chapter Objectives. Each chapter begins with a list of learning objectives.
Figures. Hundreds of tables, source code listings and Android screen shots are included.

Software Engineering. We stress program clarity and performance, and concentrate on
building well-engineered, object-oriented software.

Index. We include an extensive index for reference. The page number of the defining oc-
currence of each key term in the book is highlighted in the index in bold maroon.

Working with Open-Source Apps

There are numerous free, open-source Android apps available online which are excellent
resources for learning Android app development. We encourage you to download open-


http://www.deitel.com/books/AndroidFP2
http://www.informit.com/title/0133570924
http://developer.android.com
http://www.oracle.com/technetwork/java/javase/downloads/index.html
http://www.oracle.com/technetwork/java/javase/downloads/index.html
http://developer.android.com/sdk/installing/studio.html
http://www.eclipse.org/documentation

Android for Programmers: An App-Driven Approach, Second Edition, Volume 2 Xix

source apps and read their source code to understand how they work. Caution: The terms
of open-source licenses vary considerably. Some allow you to use the app’s source code
freely for any purpose, while others stipulate that the code is available for personal use
only—not for creating for-sale or publicly available apps. Be sure to read the licensing
agreements carefully. If you wish to create a commercial app based on an open-source
app, you should consider having an intellectual property attorney read the license; be
aware that these attorneys charge significant fees.

Android for Programmers: An App-Driven Approach, Second
Edition, Volume 2

Volume 2, which will be published in 2014, contains additional app-development chap-
ters that introduce property animation, Google Play game services, video, speech synthesis
and recognition, GPS, the Maps API, the compass, object serialization, web services, audio
recording and playback, Bluetooth®, HTMLS mobile apps and more. For the status of
Volume 2 and for continuing book updates, visit

http://www.deitel.com/books/AndroidFP2

Android Fundamentals, Second Edition LiveLessons Video Training
Products

Our Android Fundamentals, Second Edition LiveLessons videos show you what you need to
know to start building robust, powerful Android apps with the Android Software Develop-
ment Kit (SDK) 4.3 and 4.4, the Java™ programming language and the Eclipse™ and An-
droid Studio integrated development environments (IDEs). It will include approximately 20
hours of expert training synchronized with Android for Programmers, Second Edition (Vol-
umes 1 and 2). The videos for Volume 1 will be available spring 2014. For additional infor-
mation about Deitel LiveLessons video products, visit

www.deitel.com/Tivelessons

or contact us at deitel@deitel.com. You can also access our LiveLessons videos if you
have a subscription to Safari Books Online (www.safaribooksonline.com).

Join the Deitel & Associates, Inc. Social Networking Communities

To receive updates on this and our other publications, new and updated apps, online
Resource Centers, instructor-led onsite training courses, partner offers and more, join the
Deitel social networking communities on Facebook® (http://www.deitel.com/
deitelfan), Twitter® (@deitel), LinkedIn® (http://bit.ly/DeitellinkedIn)
Google+m (http://google.com/+DeitelFan), and YouTube® (http://youtube.com/
user/Deitel1TV) and subscribe to the Deite/® Buzz Online newsletter (http://www.deit-
el.com/newsletter/subscribe.html).

Contacting the Authors

We'd sincerely appreciate your comments, criticisms, corrections and suggestions for im-
provement. Please address all questions and other correspondence to:

deitel@deitel.com
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We'll respond promptly, and post corrections and clarifications on:
www .deitel.com/books/AndroidFP2

and on Facebook, Twitter, Google+, LinkedIn and the Deitel® Buzz Online.

Visit www.deitel.com to:
*  Download code examples
*  Check out the growing list of programming Resource Centers

*  Receive updates for this e-book, subscribe to the free Deitel ® Buzz Online e-mail
newsletter at waw.deitel.com/newsTletter/subscribe.html

*  Receive information on our Dive Into® Series instructor-led programming lan-
guage training courses offered at customer sites worldwide
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Deitel® Dive-Into® Series Corporate Training

Deitel & Associates, Inc., founded by Paul Deitel and Harvey Deitel, is an internationally
recognized authoring and corporate training organization, specializing in Android and
iOS app development, computer programming languages, object technology and Internet
and web software technology. The company’s clients include many of the world’s largest
corporations, government agencies, branches of the military, and academic institutions.
The company offers instructor-led training courses delivered at client sites worldwide on
major programming languages and platforms, including Android app development, Ob-
jective-C and iOS app development, Java™, C++, Visual C++®, C, Visual C#®, Visual
Basic®, XML®, Python®, object technology, Internet and web programming and a grow-
ing list of additional programming and software development courses.

Through its 37-year publishing partnership with Prentice Hall/Pearson, Deitel &
Associates, Inc., publishes leading-edge programming professional books, college text-
books and LiveLessons video courses. Deitel & Associates, Inc. and the authors can be
reached at:

deitel@deitel.com
To learn more about Deitel’s Dive-Into® Series Corporate Training curriculum, visit:
www.deitel.com/training

To request a proposal for worldwide on-site, instructor-led training at your organization,
e-mail deitel@deitel.com.

Individuals wishing to purchase Deitel books and LiveLessons video training can do so
through www. deitel. com. Bulk orders by corporations, the government, the military and
academic institutions should be placed directly with Pearson. For more information, visit

www.informit.com/store/sales.aspx
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Before You Begin

In this section, you’ll set up your computer for use with this book. The Android develop-
ment tools are frequently updated. Before reading this section, check the book’s website

http://www.deitel.com/books/AndroidFP2/

to see if we've posted an updated version.

Font and Naming Conventions

We use fonts to distinguish between on-screen components (such as menu names and
menu items) and Java code or commands. Our convention is to show on-screen compo-
nents in a sans-serif bold Helvetica font (for example, Project menu) and to show file
names, Java code and commands in a sans-serif Lucida font (for example, the keyword
public or class Activity). When specifying commands to select in menus, we use the >
notation to indicate a menu item to select. For example, Window > Preferences indicates
that you should select the Preferences menu item from the Window menu.

Software and Hardware System Requirements

To develop Android apps you need a Windows®, Linux or Mac OS X system. To view the
latest operating-system requirements visit:

http://developer.android.com/sdk/index.html

and scroll down to the SYSTEM REQUIREMENTS heading. We developed the apps in this
book using the following software:

e Java SE 7 Software Development Kit
*  Android SDK/ADT Bundle based on the Eclipse IDE
e Android SDK versions 4.3 and 4.4

You'll see how to obtain each of these in the next sections.

Installing the Java Development Kit (JDK)
Android requires the Java Development Kit (JDK) version 7 (JDK 7) or 6 JDK 6). We used
JDK 7. To download the JDK for Windows, OS X or Linux, go to

http://www.oracle.com/technetwork/java/javase/downloads/index.html

You need only the JDK. Choose the 32-bit or 64-bit version based on your computer
hardware and operating system. Most recent computers have 64-bit hardware—check
your system’s specifications. If you have a 32-bit operating system, you must use the 32-
bit JDK. Be sure to follow the installation instructions at

http://docs.oracle.com/javase/7/docs/webnotes/install/index.html
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Android Integrated Development Environment (IDE) Options
Google now provides two Android IDE options:
*  Android SDK/ADT bundle—a version of the Eclipse IDE that comes preconfig-
ured with the latest Android Software Development Kit (SDK) and the latest An-

droid Development Tools (ADT) plugin. At the time of this writing, these were
Android SDK version 4.4 and ADT version 22.3.

*  Android Studio—Google’s new Android IDE based on Intelli]® IDEA and their
preferred future IDE.

The Android SDK/ADT bundle has been widely used in Android app development for
several years. Android Studio, introduced in May 2013, is an early access version and will
be evolving rapidly. For this reason, we’ll stay with the widely used Android SDK/ADT
bundle in the book, and as online supplements at

http://www.deitel.com/books/AndroidFP2

we'll provide Android Studio versions of the Chapter 1 Test-Drive section and the Build-
ing the GUI section for each app, as appropriate.

Installing the Android SDK/ADT Bundle
To download the Android SDK/ADT bundle, go to

http://developer.android.com/sdk/index.html

and click the Download the SDK ADT Bundle button. When the download completes, extract
the ZIP file’s contents to your system. The resulting folder has an ecTipse subfolder con-
taining the Eclipse IDE and an sdk subfolder containing the Android SDK. As with the
JDK, you can choose a 32-bit or 64-bit version. The Android SDK/ADT bundle 32-bit ver-
sion should be used with the 32-bit JDK, and the 64-bit version with the 64-bit JDK.

Installing Android Studio

The IDE instructions in the printed book use the Android SDK/ADT bundle. You can

also optionally install and use Android Studio. To download Android Studio, go to
http://developer.android.com/sdk/installing/studio.html

and click the Download Android Studio button. When the download completes, run the in-
staller and follow the on-screen instructions to complete the installation. [Noze: For Android
4.4 development in Android Studio, Android now supports Java SE 7 language features, in-
cluding the diamond operator, multi-catch, Strings in switch and try-with-resources.]

Set the Java Compiler Compliance Level and Show Line Numbers

Android does not fully support Java SE 7. To ensure that the book’s examples compile cor-
rectly, configure Eclipse to produce files that are compatible with Java SE 6 by performing
the following steps:
1. Open Eclipse ({} or &), which is located in the eclipse subfolder of the An-
droid SDK/ADT bundle’s installation folder.

2. When the Workspace Launcher window appears, click OK.
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Select Window > Preferences to display the Preferences window. On Mac OS X,
select ADT > Preferences....
Expand the Java node and select the Compiler node. Under JDK Compliance, set

the Compiler compliance level to 1.6 (to indicate that Eclipse should produce
compiled code that’s compatible with Java SE 06).

. Expand the General > Editors node and select TextEditors, then ensure that Show

line numbers is selected and click OK.

Close Eclipse.

Android 4.3 SDK

This book’s examples were written using the Android 4.3 and 4.4 SDKs. At the time of
this writing, 4.4 was the version included with the Android SDK/ADT bundle and An-
droid Studio. You should also install Android 4.3 (and any other versions you might want
to support in your apps). To install other Android platform versions, perform the follow-
ing steps (skipping Steps 1 and 2 if Eclipse is already open):

1.
2.
3.

Open Eclipse. Depending on your platform, the icon will appear as {}) or .
When the Workspace Launcher window appears, click OK.

On Mac OS X, if you see a window indicating “Could not find SDK folder ‘/Users/
YourAccount/android-sdk-macosx/',” click Open Preferences then Browse... and
select the sdk folder located where you extracted the Android SDK/ADT bundle.

Select Window > Android SDK Manager to display the Android SDK Manager (Fig. 1).

Android SDK Manager =2 =]
Packages Tools
SDK Path: Chadt bundle windows x86_64 20130522\sdk
Packages
' Name API Rev.  Status .
4[] Tools E
7] Android SDK Tools 223 [ Installed
[ Android SDK Platform-tocls 19 7 Installed
= Android SDK Build-tocls 18 [ Installed
= Android SDK Build tools 1811 [ Installed
| Andruid SDK Build-luuls 181 [ Inslalled
| Android SDK Build-tools 1801 [ Installed
||+ Andreid SDK Build-tocls 17 [ Installed
4 [[|[2 Android 4.4 (AP119)
71 [@ Documentation for Android SDK 19 1 [ Installed -
B m 3
Show: |V|Updates/Mew |V|Installed || Obsclete Select New or Updates
Sort by: @ APl level ") Repository Deselect All
I;: d |
None lnading packages.

Fig. I | Android SDK Manager window.

5.

The Android SDK Manager’s Name column shows all of the tools, platform versions
and extras (such as APIs for interacting with Google services, like Maps) that you
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can install. Uncheck the Installed checkbox. Then, if any of Tools, Android 4.4
(API19), Android 4.3 (API18) and Extras appear in the Packages list, ensure that
they’re checked and click Install # packages... (# is the number of items to be in-
stalled) to display the Choose Packages to Install window. Most items in the Extras
node are optional. For this book, you’ll need the Android Support Library and
Google Play services. The Google USB Driver is necessary for Windows users who
wish to test apps on Android devices.]

6. In the Choose Packages to Install window, read the license agreements for each
item. When you’re done, click the Accept License radio button, then click the In-
stall button. The status of the installation process will be displayed in the Android
SDK Manager window.

Creating Android Virtual Devices (AVDs)

The Android emulator, included in the Android SDK, allows you to test apps on your com-
puter rather than on an actual Android device. This is useful if you’re learning Android and
don’t have access to Android devices, but can be very slow, so a real device is preferred if you
have one. There are some hardware acceleration features that can improve emulator perfor-
mance (developer.android.com/tools/devices/emulator.html#acceleration). Before
running an app in the emulator, you must create an Android Virtual Device (AVD) which
defines the characteristics of the device you want to test on, including the screen size in pixels,
the pixel density, the physical size of the screen, size of the SD card for data storage and more.
To test your apps for multiple Android devices, you can create AVDs that emulate each
unique device. For this book, we use AVDs for Google’s Android reference devices—the
Nexus 4 phone, the Nexus 7 small tablet and Nexus 10 large tablet—which run unmodified
versions of Android. To do so, perform the following steps:

1. Open Eclipse.

2. Select Window > Android Virtual Device Manager to display the Android Virtual De-
vice Manager window, then select the Device Definitions tab (Fig. 2).

£ Android Virtual Device Manager [ l %
| Android Virtual DEWCES: Device Definitions |

Lict of known device definitions. Thic can later be uced to create Android Virtual Devices.

Device * | | New Device...

Nexus 5 by Google E
Screen: 4.07, 480 x 800, Normal hdpi
- RAM: 343 MR

Nexus One by Google
Screen: 3,77, 480 = 800, Normal hdpi
- RAM: 512 MiB

Nexus / by Google
. Screen: 7.3", 800 = 1280, Large tdpi
= RAM: 1024 MiB
Used by: AVD_ter_Mexus/_KitKat, AVD_for_Nexus_/_by_Google

Nexus 4 by Guugle -] Refre<h

:E: A uger-created device definition. _! A generic device definition.

Fig. 2 | Android Virtual Device Manager window.
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3. Google provides preconfigured devices that you can use to create AVDs. Select
Nexus 4 by Google, then click Create AVD... to display the Create new Android Vir-
tual Device (AVD) window (Fig. 3), then configure the options as shown and click
OK to create the AVD. If you check Hardware keyboard present, you'll be able to
use your computer’s keyboard to type data into apps that are running in the
AVD, but this may prevent the soft keyboard from displaying on the screen. If
your computer does not have a camera, you can select Emulated for the Front
Camera and Back Camera options. Each AVD you create has many other options
specified in its config.ini. You can modify this file as described at

http://developer.android.com/tools/devices/managing-avds.htm]l

to more precisely match the hardware configuration of your device.

(&) Create new Android Virtual Device (AVD) =
AVD Name: AVD_for_Mexus_4_by_Google
Device: [Nexus 4 (4.7, 768 x 1280: xhdpi) -
Target: [Android 4.3 - API Level 18 -
CPU/ABL ARM (armeabi-v7a)
Keyboard: Hardware keyboard present
Skin: Display a skin with hardware controls
Front Camera: ’Webcamﬂ v]
Back Camera: ’Webcamﬂ v]
Memory Options: | pang. 768 VM Heap: 64

Internal Storage: 200

SD Card:
@ Size: 100

_ File:

Emulation Options: [7] Snapshat [7] Use Host GPU

Override the existing AVD with the same name

I OK I ’ Cancel ]

Fig. 3 | Configuring a Nexus 4 smartphone AVD for Android 4.3.

4. We also configured Android 4.3 AVDs that represent Nexus 7 by Google and Nex-
us 10 by Google for testing our tablet apps. Their settings are shown in Fig. 4. In
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addition, we configured Android 4.4 AVDs for the Nexus 4, Nexus 7 and Nexus
10 with the names: AVD_for_Nexus_4_KitKat, AVD_for_Nexus_7_KitKat, and
AVD_for_Nexus_10_KitKat,
&) Create new Android Virtual Device (AVD) (&) Create new Android Virtual Device (AVD)
AVD Mame: AVD_for_Nexus_7_by Google AVD Mame: AVD_for_Nexus_10_by_Google
Device: [Mews 7 .27, 800 % 1280: tvoipy) - Device: [Mecus 10 (10.055°, 2560 x 1600: xhdpy) -
Target: [androia 4.3 - APILevel 15 - Target: [android43 - APILeval 18 -
CPU/ABL ARM {armeabi-v7a) CPU/ABL ARM (armieabi-vTa)
Keyhnard: ¥ Hardware keyhnard present Keyhnard: ¥ Hardware keyhnard present
Skan: [/ Lhsplay a skin with hardware controls Skan: [/ hsplay a skin with hardware controls
Iront Carmera: [ch:amﬂ - Iront Carmera: [ch:amﬂ 'r|
Back Camera: Mone Back Camera: [chcarrﬂ] '|

Memory Options | pany 765 VM Heap: 32 Memary Option= | gan: 768 VM Heap: 128

Intemal Storage: 200 [Mmig - Intemnal Storage: 200 |MiB -

5D Card: 5D Card:
~) File: Browse... () File: Browse...
Emulation Options: Snapshot [7] Use Host GPU Emulation Options: [7] Use Host GPU
Owerride the existing AVD with the same name Owerride the existing AVD with the same name
[ 0K I [ Cancel | 0K I [ Cancel

Fig. 4 | Configuring Nexus 7 and Nexus 10 tablet AVDs.

(Optional) Setting Up an Android Device for Development

As we mentioned, testing apps on AVDs can be slow due to AVD performance. If you
have an Android device available to you, you should test the apps on that device. In addi-
tion, there are some features that you can test only on actual devices. To execute your apps
on Android devices, follow the instructions at

http://developer.android.com/tools/device.html

If you’re developing on Microsoft Windows, you'll also need the Windows USB driver for
Android devices. In some cases on Windows, you may also need device-specific USB driv-
ers. For a list of USB driver sites for various device brands, visit:

http://developer.android.com/tools/extras/oem-usb.html
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Obtaining the Book’s Code Examples

The examples for Android for Programmers, 2/e, Volume 1 are available for download at
http://www.deitel.com/books/AndroidFP2/

If you're not already registered at our website, go to www. deitel . comand click the Register
link. Fill in your information. Registration is free, and we do not share your information
with anyone. Please verify that you entered your registration e-mail address correctly—
you'll receive a confirmation e-mail with your verification code. You must click the verifi-
cation link in the e-mail before you can sign in at ww. deitel. com for the first time. Config-
ure your e-mail client to allow e-mails from deitel.com to ensure that the verification e-
mail is not filtered as junk mail. We send only occasional account-management e-mails
unless you register separately for our free Deitel® Buzz Online e-mail newsletter at

http://www.deitel.com/newsletter/subscribe.html

Next, visit waw.deitel.com and sign in using the Login link below our logo in the
upper-left corner of the page. Go to http://www.deitel.com/books/AndroidFp2/. Click
the Examples link to download a ZIP archive file containing the examples to your com-
puter. Double click the ZIP file to unzip the archive, and make note of where you extract
the file’s contents on your system.

A Note Regarding the Android Development Tools

Google frequently updates the Android development tools. This often leads to problems
compiling our apps when, in fact, the apps do not contain any errors. If you import one
of our apps into Eclipse or Android Studio and it does not compile, there is probably a
minor configuration issue. Please contact us by e-mail at deitel@deitel.com or by post-
ing a question to:

e Facebook®—facebook.com/DeitelFan

. Google+m—goog1 e.com/+DeitelFan

and we'll help you resolve the issue.

You’ve now installed all the software and downloaded the code examples you’ll need
to study Android app development with Android for Programmers, 2/e, Volume I and to
begin developing your own apps. Enjoy!


http://www.deitel.com/books/AndroidFP2/
http://www.deitel.com
http://www.deitel.com
http://www.deitel.com/newsletter/subscribe.html
http://www.deitel.com
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Introduction to Android

Objectives

In this chapter you'll be introduced to:

m The history of Android and the Android SDK.
m Google Play Store for downloading apps.

m The Android packages used in this book to help you create
Android apps.

m Basic object-technology concepts.

m Key software for Android app development, including the
Android SDK, the Java SDK, the Eclipse integrated
development environment (IDE) and Android Studio.

m Important Android documentation.

m Test-driving an Android drawing app in Eclipse (in the print
book) and in Android Studio (online).

m Characteristics of great Android apps.
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1.1 Introduction

Welcome to Android app development! We hope that working with Android for Program-
mers: An App-Driven Approach, 2/e will be an informative, challenging, entertaining and
rewarding experience for you.

This book is geared toward Java programmers. We use only complete working apps,
so if you don’t know Java but have object-oriented programming experience in another
language, such as C#, Objective-C/Cocoa or C++ (with class libraries), you should be able
to master the material quickly, learning Java and Java-style object-oriented programming
as you learn Android app development.

App-Driven Approach

We use an app-driven approach—new features are discussed in the context of complete
working Android apps, with one app per chapter. For each app, we first describe it, then have
you fest-drive it. Next, we briefly overview the key Eclipse IDE (integrated development en-
vironment), Java and Android SDK (Software Development Kit) technologies we use to im-
plement the app. For apps that require it, we walk through designing the GUI visually using
Eclipse. Then we provide the complete source-code listing, using line numbers, synzax color-
ing and code highlighting to emphasize the key portions of the code. We also show one or
more screen shots of the running app. Then we do a detailed code walkthrough, emphasizing
the new programming concepts introduced in the app. You can download the source code
for all of the book’s apps from http://www.deitel.com/books/androidFpP2/.


http://www.deitel.com/books/androidFP2/
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For each chapter, we also provide Android Studio IDE versions of any Eclipse-specific
instructions. Because Android Studio is an early access version and will be evolving rap-
idly, we provide the Android Studio instructions on the book’s website

http://www.deitel.com/books/AndroidFP2

This will enable us to keep the instructions up to date.

1.2 Android—The World’s Leading Mobile Operating
System

Android device sales are growing quickly, creating enormous opportunities for Android
app developers.

The first-generation Android phones were released in October 2008. By October
2013, a Strategy Analytics report showed that Android had 81.3% of the global
smartphone market share, compared to 13.4% for Apple, 4.1% for Microsoft and
1% for Blackberry.!

According to an IDC report, by the end of the first quarter of 2013 Android had
56.5% of the global zabler market share, compared to 39.6% for Apple’s iPad and
3.7% for Microsoft Windows tablets.?

As of April 2013, more than 1.5 million Android devices (including smart-
phones, tablets, etc.) were being activated daily.?

At the time of this writing, there were over one billion activated Android devices.4

Android devices now include smartphones, tablets, e-readers, robots, jet engines,
NASA satellites, game consoles, refrigerators, televisions, cameras, health-care de-
vices, smartwatches, automobile in-vehicle “infotainment” systems (for control-
ling the radio, GPS, phone calls, thermostat, etc.) and more.”

1.3 Android Features

Openness and Open Source

One benefit of developing Android apps is the openness of the platform. The operating sys-
tem is open source and free. This allows you to view Android’s source code and see how its
features are implemented. You can also contribute to Android by reporting bugs (see http:/
/source.android.com/source/report-bugs.html) or by participating in the Open Source
Project discussion groups (http://source.android.com/community/index.html). Nu-
merous open-source Android apps from Google and others are available on the Internet

1. http://blogs.strategyanalytics.com/WSS/post/2013/10/31/Android-Captures-Record-
81-Percent-Share-of-Global-Smartphone-Shipments-in-Q3-2013.aspx.

2. http://www.idc.com/getdoc.jsp?containerId=pruS24093213.

3. http://www.technobuffalo.com/2013/04/16/google-daily-android-activations-1-5-
million.

4. http://venturebeat.com/2013/09/03/android-hits-1b-activations-and-will-be-called-
kitkat-in-next-version.

5. http://www.businessweek.com/articles/2013-05-29/behind-the-internet-of-things-is-
android-and-its-everywhere.
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(Fig. 1.1). Figure 1.2 shows you where you can get the Android source code, learn about the
philosophy behind the open-source operating system and get licensing information.

http://en.wikipedia.org/wiki/
List_of_open_source_Android
_applications

http://developer.android.com/
tools/samples/index.html

http://github.com/

http://sourceforge.net

http://f-droid.org/

http://blog.interstellr.com/
post/39321551640/14-great-
android-apps-that-are-also-
open-source

http://www.openintents.org/
en/libraries

http://www.androidviews.net

http://www.stackoverflow.com

Extensive list of open-source apps, organized by cate-
gory (e.g., games, communication, emulators, multime-
dia, security).

Google’s sample apps for the Android platform;

includes over 60 apps and games such as Lunar Lander,
Snake and Tic Tac Toe.

GitHub allows you to share your apps and source code
and contribute to others’ open-source projects.

SourceForge also allows you to share apps and source
code and contribute to others’ open-source projects.

Hundreds of free and open-source Android apps
including the Adblock Plus advertisement blocker,
aMetro public transportation navigation, AnySoftKey-
board (available in several languages), Apollo music
player, Chinese Checkers game, Droid Weight weight
tracker, Earth Live Wallpaper and more.

Lists 14 open-source Android apps with links to the
code.

Provides nearly 100 open-source libraries that can be
used to enhance app capabilities.

Customized GUI controls for enhancing your app’s
appearance.

Stack Overflow is a question-and-answer website for
programmers. Users can vote on each answer, and the
best responses rise to the top.

Fig. 1.1 | Open-source Android app and library resource sites.

Get Android Source Code
Governance Philosophy
Licenses

FAQs

http://source.android.com/source/downloading.html
http://source.android.com/about/philosophy.html
http://source.android.com/source/Ticenses.htm]l

http://source.android.com/source/faqs.html

Fig. 1.2 | Resources and source code for the open-source Android operating system.

The openness of the platform spurs rapid innovation. Unlike Apple’s proprietary iOS,

which is available only on Apple devices, Android is available on devices from dozens of orig-
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inal equipment manufacturers (OEMs) and through numerous telecommunications carriers
worldwide. The intense competition among OEMs and carriers benefits customers.

Java

Android apps are developed with Java—one of the world’s most widely used programming
languages. Java was a logical choice for the Android platform, because it’s powerful, free,
open source and millions of developers already know it. Experienced Java programmers
can quickly dive into Android development, using Google’s Android APIs (Application
Programming Interfaces) and others available from third parties.

Java is object oriented and has access to extensive class libraries that help you develop
powerful apps quickly. GUI programming in Java is event driven—in this book, you’ll
write apps that respond to various user-initiated events such as screen touches. In addition
to directly programming portions of your apps, you'll also use the Eclipse and Android
Studio IDEs to conveniently drag and drop predefined objects such as buttons and text-
boxes into place on your screen, and label and resize them. Using these IDEs, you can
create, run, test and debug Android apps quickly and conveniently.

Multitouch Screen

Android smartphones wrap the functionality of a mobile phone, Internet client, MP3
player, gaming console, digital camera and more into a handheld device with full-color
multitouch screens. With the touch of your fingers, you can navigate easily between using
your phone, running apps, playing music, web browsing and more. The screen can display
a keyboard for typing e-mails and text messages and entering data in apps (some Android
devices also have physical keyboards).

Gestures
The multi-touch screens allow you to control the device with gestures involving one touch
or multiple simultaneous touches (Fig. 1.3).

Touch Tap the screen once. Open an app, “press” a button or a menu item.

Double touch Tap the screen twice. Zoom in on pictures, Google Maps and web
pages. Tap the screen twice again to zoom back
out.

Long press Touch the screen and hold Select items in a view—for example, checking
your finger in position. an item in a list.

Swipe Touch the screen, then move  Flip item-by-item through a series, such as
your finger in the swipe photos. A swipe automatically stops at the next
direction and release. item.

Drag Touch and drag your finger Move objects or icons, or scroll through a web
across the screen. page or list.

Pinch zoom Pinch two fingers together, ~ Zoom in and out on the screen (e.g., resizing
or spread them apart. text and pictures).

Fig. 1.3 | Some common android gestures.



