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Preface

-

Welcome to Android Boot Camp for Developers Using Java, Comprehensive: A Beginner’s
Guide to Creating Your First Android Apps! This book is designed for people who have some
programming experience or are new to Java programming and want to move into the exciting
world of developing apps for Android mobile devices on a Windows or Mac computer.
Google Android is quickly becoming the operating system of choice for mobile devices,
including smartphones and tablets, with nearly half of the world’s mobile devices running on
the Android platform. To help you participate in the growing Android market, this book
focuses on developing apps for Android devices.

Approach

The approach used in Android Boot Camp for Developers Using Java, Comprehensive is
straightforward. You review a completed Android app and identify why people use the app,
the tasks it performs, and the problems it solves. You also learn about the programming logic,
Java tools, and code syntax you can use to create the app. Next, you work through a hands-on
tutorial that guides you through the steps of creating the Android app, including designing
the user interface and writing the code. After each step, you can compare your work to an
illustration that shows exactly how the interface should look or what the code should contain.
Using the illustrations, you can avoid mistakes in creating the app and finish the chapter with
an appealing, real-world Android app.

The main tool used in Android Boot Camp for Developers Using Java, Comprehensive is a
standard one developers use to create Android apps: Eclipse Classic, a free, open-source
integrated development environment (IDE). Eclipse includes an emulator for testing your
apps, so you don’t need a smartphone or tablet to run any of the apps covered in this book.
Instructions for downloading and setting up Eclipse are provided later in this preface.

What This Book Is

This book introduces you to writing apps for Android mobile devices. It familiarizes you with
the development software for creating Android apps, programming logic used in the apps,
and Java code that puts the software design and logic into practice. You don’t need an
Android device because you can run the apps you create in this book by using an Android
emulator.
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Organization and Coverage

What This Book Is Not

Because this book is targeted to those new to developing Android apps, it doesn’t cover
advanced topics, such as application programming interfaces (APIs) for each platform.
Instead, this book provides a launch pad to begin your journey into creating Android apps for

Xiv fun and for profit.

In addition, this book isn’t an exhaustive information resource. You can find a wealth of
information, tutorials, examples, and other resources for the Android platform online. You
should learn enough from this book that you can modify and make use of code you find to fit
your needs. The best way to learn how to create Android apps is to write code, make
mistakes, and learn how to fix them.

Organization and Coverage

Chapter 1 introduces the Android platform and describes the current market for Android
apps. You create your first Android project using Eclipse and become familiar with the Eclipse
interface and its tools. As programming tradition mandates, your first project is called Hello
Android World, which you complete and then run in an emulator.

Chapter 2 focuses on the Android user interface. While developing an app for selecting and
displaying healthy recipes, you follow a series of steps that you repeat every time you create an
Android app. You learn how to develop a user interface using certain types of controls, select
a screen layout, and learn how to write code that responds to a button event (such as a click
or tap). While creating the chapter project, you develop an app that includes more than one
screen and can switch from one screen to another. Finally, you learn how to correct errors in
Java code.

Chapter 3 covers user input, variables, and operations. You develop an Android app that
allows users to enter the number of concert tickets they want to purchase, and then click a
button to calculate the total cost of the tickets. To do so, you create a user interface using an
Android theme and add controls to the interface, including text fields, buttons, and spinner
controls. You also declare variables and use arithmetic operations to perform calculations,
and then convert and format numeric data.

Chapter 4 discusses icons and decision-making controls. The sample app provides health
care professionals a mobile way to convert the weight of a patient from pounds to kilograms
and from kilograms to pounds. You create this project using a custom application icon, learn
how to fine-tune the layout of the user interface, and include radio buttons for user selections.
You also learn how to program decisions using If statements, If Else statements, and logical
operators.

Chapter 5 describes how to use lists, arrays, and Web browsers in an Android app. You
design and create an Android app that people can use as a traveler’s guide to popular
attractions in San Francisco, California. To do so, you work with lists, images, and the Switch
decision structure. You also learn how to let users access a Web browser while using an
Android app.
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Features of the Book

Chapter 6 explains how to include audio such as music in Android apps. The sample app
opens with a splash screen and then displays a second screen where users can select a song to
play. To develop this app, you create and set up a splash screen, learn about the Activity life
cycle, pause an Activity, and start, play, stop, and resume music playback.

Chapter 7 demonstrates how to use an Android layout tool called a Gallery view, which 1
shows thumbnail images in a horizontally scrolling list. When the user clicks a thumbnail, the XV

app displays a larger image below the Gallery view. You also learn how to use an array to

manage the images.

In Chapter 8, you design a calendar program that includes a DatePicker control for selecting
a date to book a reservation. Because this app is designed for a larger tablet interface, you also
learn how to design an app for a tablet device and add an Android Virtual Device specifically
designed for tablets.

Chapter 9 continues to explore Android apps designed for tablet devices. In this chapter, you
create a tabbed interface with each tab displaying a different layout and Activity. To create the
tabbed interface, you work with TabHost and TabWidget controls.

Chapter 10 explains how to create two types of animation. Using a frame-by-frame
animation, you animate a series of images so that they play in sequence. Using a motion tween
animation, you apply an animated effect to a single image.

Chapter 11 shows you how to create an Android app that includes Google Maps to display a
map users can zoom in and out. You also learn how to display pushpins to mark special
locations on the map. Because using Google Maps requires special permissions, you learn
how to add these permissions to the Android Manifest file to access the Internet and the
Google library.

In Chapter 12, you learn how to publish an Android app to the Android Market, which is
currently part of Google Play. Before publishing the app, you test it, prepare it for publication,
create a package and digitally sign the app, and then prepare promotional materials.

Features of the Book

Android Boot Camp for Developers Using Java, Comprehensive includes the following
features:

o Objectives—Each chapter begins with a list of objectives as an overview of the topics
discussed in the chapter and as a useful study aid.

e GTKs and In the Trenches—GTK stands for Good to Know. These notes offer tips about
Android devices, Android apps, and the Android development tools. The In the Trenches
features provide programming advice and practical solutions to typical programming
problems.

e Figures and tables—Chapters contain a wealth of screen shots to guide you as you create
Android apps and learn about the Android marketplace. In addition, many tables are
included to give you an at-a-glance summary of useful information.
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For the Instructor

o Step-by-step tutorials—Starting in Chapter 1, you create complete, working Android apps
by performing the steps in a series of hands-on tutorials that lead you through the
development process.

e Code syntax features—Each new programming concept or technique is introduced with a
code syntax feature that highlights a type of statement or programming structure. The

i code is analyzed and explained thoroughly before you use it in the chapter project.

o Summaries—At the end of each chapter is a summary list that recaps the Android terms,
programming concepts, and Java coding techniques covered in the chapter so that you
have a way to check your understanding of the chapter’s main points.

e Key terms—Each chapter includes definitions of new terms, alphabetized for ease of
reference. This feature is another useful way to review the chapter’s major concepts.

e Developer FAQs—Each chapter contains many short-answer questions that help you
review the key concepts in the chapter.

e Beyond the Book—In addition to review questions, each chapter provides research topics
and questions. You can search the Web to find the answers to these questions and further
your Android knowledge.

o Case programming projects—Except for Chapter 12, each chapter outlines six realistic
programming projects, including their purpose, algorithms, and conditions. For each
project, you use the same steps and techniques you learned in the chapter to create a
running Android app on your own.

e Quality—Every chapter project and case programming project was tested using
Windows 7 and Mac OS X computers.

Student Resources

Source code and project files for the chapter projects and case programming projects in Android
Boot Camp for Developers Using Java, Comprehensive are available at www.cengagebrain.com.

For complete instructions on downloading, installing, and setting up the tools you need to
perform the steps in this book, see the section titled “Prelude! Installing the Android Eclipse
SDK” later in this preface.

For the Instructor

Android Boot Camp for Developers Using Java, Comprehensive is intended to be taught as a
complete course dedicated to the mobile programming of the Android device or as an exploratory
topic in a programming class or literacy course. Students can develop Android applications on a
Windows or Mac computer using the Eclipse emulator in a traditional or online class. Offering
such an exciting topic that is relative to today’s huge growth in the mobile environment brings
excitement to the programming classroom. The Eclipse/Android platform is fully free and open-
source, which means all students can access these tools on their home computers.
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For the Instructor

Instructor Resources

The following teaching tools are available on the Instructor Resources CD or through
login.cengage.com to instructors who have adopted this book:

chapter to assist in planning and organizing an effective, engaging course. The manual
includes learning objectives, chapter overviews, ideas for classroom activities, and abundant
additional resources. A sample course syllabus is also available.

Instructor’s Manual. The electronic Instructor’s Manual follows the book chapter by 1
Xvii

ExamView®. This book is accompanied by ExamView, a powerful testing software package
that allows instructors to create and administer printed, computer (LAN-based), and Internet
exams. ExamView includes hundreds of questions corresponding to the topics covered in this
book, enabling students to generate detailed study guides that include page references for
further review. These computer-based and Internet testing components allow students to
take exams at their computers and save instructors time by grading each exam automatically.
Test banks are also available in Blackboard, WebCT, and Angel formats.

PowerPoint presentations. This book comes with PowerPoint slides for each chapter.
They're included as a teaching aid for classroom presentations, to make available to students
on the network for chapter review, or to be printed for classroom distribution. Instructors can
add their own slides for additional topics or customize the slides with access to all the figure
files from the book.

Solution files. Solution files for all chapter projects and the end-of-chapter exercises are
provided.
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Prelude! Installing the
Android Eclipse SDK

Setting Up the Android Environment

To begin developing Android applications, you must first set up the Android programming
environment on your computer. To establish a development environment, this section walks
you through the installation and setup for a Windows or Mac computer. The Android
Software Development Kit (SDK) allows developers to create applications for the Android
platform. The Android SDK includes sample projects with source code, development tools,
an emulator, and required libraries to build Android applications, which are written using the
Java programming language.

The Android installation is quite different from a typical program installation. You must
perform the following tasks in sequence to correctly prepare for creating an Android
application. Before you write your first application in Chapter 1, complete the following tasks
to successfully install Android SDK on your computer:

1. Prepare your computer for the installation.

Download and unzip the Eclipse Integrated Development Environment (IDE).
Download and unzip the Android SDK package.

Install the Android Development Tools (ADT) Plugin within Eclipse.

Set the location of the ADT within Eclipse.

A

Set up the Android emulator.

Preparing Your Computer

The Android Software Development Kit is compatible with Windows XP (32-bit), Windows
Vista (32- or 64-bit), Windows 7 (32- or 64-bit), Windows 8 (32-, 64-, or 128-bit), and Mac
OS X (Intel only). To install the basic files needed to write an Android application, your hard
drive needs a minimum of 400 MB of available space.



Setting Up the Android Environment

Downloading Eclipse

Before downloading the necessary files, create a folder on the hard drive (C:) of your
computer named Android. Next, you must download and unzip the software in the
C:\Android folder. Windows Vista and Windows 7 automatically unzip files, but if you are
using Windows XP, you will need to first download an unzip program such as WinZip at Xix
download.com.

The preferred Java program development software is called Eclipse. Eclipse is a free and open-
source IDE. To download Eclipse:

1. Open the Web page www.eclipse.org/downloads and look for the most recent version
of Eclipse Classic as shown in Figure 1.
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Figure 1 Eclipse Downloads page (www.eclipse.org/download)

2. Select the most recent version of Eclipse Classic. If you are downloading to a
Macintosh computer, click the Windows list arrow and then click Mac OS X
(Cocoa). If you are downloading to a Windows computer, click Windows 32 Bit or
Windows 64 Bit based on the system on your computer.

3. After downloading the Eclipse package, unzip the downloaded eclipse file into a
subfolder of the Android folder at C:\Android on your local computer. The unzipped
file contains the contents of the Eclipse development environment (Figure 2). You
may want to create a shortcut on the desktop to make it easy to start Eclipse.
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Figure 2 Contents of the Eclipse folder

Downloading the SDK Starter Package

After unzipping the Eclipse package, the next step is to download the Android Software
Development Kit (SDK), which is a collection of files and utilities that work with Eclipse to
create Android applications. The SDK starter package includes only the core SDK tools,
which you can use to download the rest of the SDK components such as the latest Android
platform. To download the Android SDK:

1. Go to the Android developers Web site at http://developer.android.com/sdk.
2. Download the latest SDK for your computer’s platform (Figure 3).
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3. After downloading the SDK, unzip its contents into the C:\Android folder.

Setting Up the Android Development Tools in Eclipse

After you install Eclipse and the Android SDK, the next step is to install the ADT (Android
Development Tools) plug-in from Eclipse. The ADT plug-in for Eclipse is an extension to the
Eclipse IDE that creates Android applications, debugs the code, and exports a signed
application file to the Android Market. To download the Android Development Tools:

1. Inthe Android folder on your computer, open the eclipse folder and double-click the
eclipse.exe file to open Eclipse. (If an Open File - Security Warning dialog box opens,
click the Run button.)

2. In Eclipse, click Help on the menu bar and then click Install New Software to open
the Install dialog box.

Click the Add button in the upper-right corner of the dialog box.

4. In the Add Repository dialog box, type ADT Plugin for the Name and the following
URL for the Location: https://dl-ssl.google.com/android/eclipse/ (Figure 4).
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Figure 4 Install dialog box in Eclipse

5. Click the OK button.

6. In the Available Software dialog box, select the Developer Tools check box and then
click the Next button.

7. In the next window, click the Next button.

8. Read and accept the license agreements, and then click the Finish button. If a security
warning appears indicating that the authenticity or validity of the software can’t be
established, click OK. When the installation is finished, restart Eclipse.

Configuring Eclipse with the Location of the ADT Plugin

After successfully downloading the ADT plug-in, the next task is to modify your ADT
preferences in Eclipse to use the Android SDK directory. Next, you install the repositories for
Android 4.0 SDK, Google API, and the emulator.

1. In Eclipse, click Window on the menu bar and then click Preferences to open the
Preferences dialog box.

On Mac OS X, click Eclipse on the menu bar and then click Preferences.
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2. Select Android in the left pane. To set the SDK Location, type C:\android\android-
sdk-windows to enter the path to the installed files (Figure 5).

On Mac OS X, set the SDK Location to /Library/android.
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AL Android 2.2 Android Open Source Project 2.2 &
Android 2.3.1 Android Open Source Project 231 9
Android 2.3.3 Android Open Source Project 233 10
Android 3.0 Android Open Source Project 30 11
Android 3.1 Android Open Source Project ELIE 12
Android 3.2 Android Open Source Project 3.2 13
Android 4.0 Android Open Source Project 4.0 14
Google 4PIs Google Inc. 4.0 14
Standard Android platform 1.6
[Restore Defaultsl [ Apply ]
@ OK button OK ] [ Cancel I
w 4

Figure 5 Setting the SDK Location in Eclipse

3. Click the OK button. To install the repositories for the Android 4.0 SDK, click
Window on the Eclipse menu bar and then click Android SDK Manager to open the
Android SDK Manager dialog box.

4. Click Android 4.0 (API 14) to select it, and then click the Install packages button.

In the next window, click Install to install the Android 4.0 SDK in Eclipse (Figure 6).
The installation may take some time to complete.
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Android SDK Manager [ =HAC] éj
Packages Tools
SDK Path:
Packages
Android 40 MName APL Rew.  Status =
. (API 14) |2] Android 4.0 (APT14)
XXIv selected . Docurnentation for &ndroid SDK 14 1 Plnstalled |:|
SDE Platform 14 1 + Update available: rew, 3 o
& Samples for SDK 14 1 o Update available: rev, 2
# ARM EABIwTa Systern Image 14 i o Update available: rew, 2
. Google APLs by Google Inc, 14 1 o Update available: rew, 2
Sources for Android 50K P # Mot nstailed
[T115] Andraid 3.2 (AP113)
|} SDK Platform 13 1 Plnstalled
D& Samples for SDK 13 1 hnstalled
[T i ennte ADI i Gronle In- 12 B Mt inctalted b
Shows  [J]Updates/Mew [J]Installed  [T] Obsalete Select Mew or Undatd [nstall / Install 14 packages...
Sort by: @ () Repositary Deselect Al paCkageS Delete # packages..
button
F— : : : .
Douvnloading Android SDK Tools, revision 16 (2092, 195 KiB/s, 117 seconds left)

Figure 6 Installing Android 4.0 using the SDK Manager in Eclipse

Setting up the Android Emulator

The Android SDK includes a phone and tablet emulator that allows you to develop and test
your Android applications. Android mobile devices come in many shapes and sizes and must
be tested on a host of emulator layout sizes to verify the configuration and usability. Each
Android device configuration is stored in an Android Virtual Device (AVD).

The Android SDK and AVD Manager within Eclipse provide multiple emulators for test-
driving your application without using a physical device. When you run an Android app, it
runs in an emulator so you can interact with the emulated mobile device just as you would an
actual mobile device. You can simulate touching the screen of the emulator with the pointing
device on your computer.

To use the emulator, you first must create one or more AVD configurations. In each
configuration, you specify an Android platform to run in the emulator and the set of
hardware options and emulator skin you want to use. When you launch the emulator, you
specify the AVD configuration that you want to load. In this book, the Android 4.0 Ice Cream
Sandwich version emulator is used, although based on your actual Android device, you can
add multiple emulators to test the devices on which you plan to deploy your apps.

You must name the emulator that you set up to use to deploy your Android apps. By selecting
an emulator, you choose the skin, or resolution, that the Android emulator displays. To
specify the Android 4.0 emulator:

1. In Eclipse, click Window on the menu bar and then click AVD Manager to open the
Android Virtual Device Manager dialog box.

2. Click the New button to open the Create new Android Virtual Device (AVD) dialog box.
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To name your Android emulator, type IceCream in the Name text box.

4. To target your Android app to appear in the Android 4.0 version, select Android 4.0
— API Level 14 in the Target list (Figure 7). You can select newer Android versions,
but most devices are not using the newest platform.

XXV
-
= Create new Android Virtual Device [(AVD) ﬁ
Marme: IeeCream Name of AVD
Target: Android 4.0 - API Level 14 Target is
Android 4.0
CPUSABL | ARM (armeabi-wTa)
50 Card:
|| - b
) File: Browrse..,
Shapshot:
[]Enabled
Skin:
@ Built-in: Default (AAGASN0) -
() Resolution: 3
Harduvare:
Property Yalue e,
Abstracted Ll;D c.lensity 240 ——
Max Wi application hea., 24
Device ram size 512
lidverride the existing AWD with the sarme narne
Create
AVD button

[ Create AVD H Cancel ]

Figure 7 Create new Android Virtual Device (AVD) dialog box
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5. Click the Create AVD button. The Android Virtual Device Manager dialog box lists
the AVD Name (IceCream) for the Android 4.0 target device (Figure 8).

-
Android Virtual Device Manager
. XXVI List of existing &ndroid Virtual Devices located at ChUsershCorinnetandroidiavd

AWD Narne Target MNarne Platforrn APL Lewel CPU/AEL M

i
w IceCream Android 4.0 4.0 14 ARM {armeabi-wTa)
T

| New emulator | Repair...

= )] |

Details...

Start button '—

Refresh

s Avalid Android Virtual Device, A repairable Android Virtual Device,
¥ AnAndroid Virtual Device that failed to load, Click 'Details' to see the errar,

Figure 8 Android Virtual Device Manager dialog box

6. Your AVD is now ready to use. To launch and test the emulator with the AVD, click
the IceCream emulator and then click the Start button. If a Launch Options dialog
box opens, click the Launch button. After a few moments, the Ice Cream Sandwich
Android 4.0 emulator starts (Figure 9).
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Figure 9 Android emulator

7. Close Eclipse by clicking File on the menu bar and then clicking Exit. Close all other
open windows. You are now ready to create your first application.

Android Software Development Kit (SDK) Installation
Instructions for Mac

To develop Android apps, you need to install the Android Software Development Kit (SDK).
In addition, you need another application in which to run the SDK. The most popular version,
and the one you use here, is Eclipse. This section provides instructions for installing the
Android SDK and Eclipse.

Android currently provides online installation instructions at http://developer.android.com/
sdk/installing.html. Eclipse currently provides online installation instructions at
http://developer.android.com/sdk/eclipse-adt. html#installing. Use the online instructions as a
backup if you encounter any unique issues with the installation not covered in this chapter.
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System Requirements

Before you install the software, be sure that your Mac meets the following system
requirements by completing the following steps.

1. Your operating system should be Mac OS X 10.5.8 or later (x86 only). Click the Apple
. xxviii icon on the Mac toolbar, and then click About this Mac to open the About This Mac
dialog box and view your current operating system version. In the About This Mac
dialog box, also verify that your Mac has an Intel processor.

The operating system is later than 10.5.8 and the processor is by Intel (Figure 10).

Abaut This Mac

1

r N
v ?“~

o —

Mac OS X
73 Mac OS X
7 version

| Software Update... -|

Version 10.

Processor is

Processor 1.83 GHz Intel Core 2 Dug<———————
Intel

Memory 2 GB 667 MHz DDRZ SDRAM

| More Info... . |

TM and © 1983-2012 Apple Inc.
All Rights Reserved. License Agresment

Figure 10 About This Mac dialog box

2. Eclipse 3.6.2 (Helios) or greater is installed on your machine. Eclipse Indigo is installed
for this book and the installation instructions appear later in this section.

Installing the Android Software Development Kit (SDK)

Now that you know your system meets the requirements, you can install the SDK starter
package. The Android SDK zip file contains only the core tools. Complete the following steps
to install the SDK.

1. Use your browser to go to http://developer.android.com/sdk/index.html and
download the latest Mac OS X SDK starter package zip file. At the time of publication,
this file is named is android-sdk_r18-macosx.zip. Click android-sdk_r18-macosx.zip
to download the file.
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Download the android-sdk_r18-macosx.zip installation zip file (Figure 11).

Download the Android SDK

Welcome Developers! If you are new to the Android SDK, please read the steps below, for an overview of how to set up the SDK. .
If you're already using the Android SDK, you should update to the latest tools or platform using the Android SDK and AVD Manager, XXIx

rather than downloading a new SDK starter package. See Adding SDK Components.

[ 7= N =N R

Windows android-sdk_r18-windows .zip 37448776 bytes bfbfdf8b2d0fdecc2a621544d706fad8

installer r18-windows.exe (Recommended) 37456234 bytes 48b1fe7h431afe6bOcB8a992bf75dd8O8

Mac OS X (intel) android-sdk_r18-macosx.zip < 3300371 In_stallation
zip file
es

5531c9d6f6f1a0261cba7af36

Linux (i386) android-sdk_r18-linux.tgz 297314¢ 24bB65ffed3c25b3485¢

Here's an overview of the steps you must follow to set up the Android SDK:

. Prepare your development computer and ensure it meets the system requirements.

. Install the SDK starter package from the table above. (If you're on Windows, download the installer for help with the initial setup.)
. Install the ADT Plugin for Eclipse (if you'll be developing in Eclipse).

. Add Android platforms and other packages to your SDK.

N R oW p

. Explore the contents of the Android SDK (optional).

To get started, download the appropriate package from the table above, then read the guide to Installing the SDK.

Figure 11  The Android SDK installation zip file

2. Open your browser’s Downloads folder. In Safari, click the Show downloads button in
the upper-right corner of the browser.

The list of recently downloaded files appears in a pop-up window (Figure 12).

Downloads Clear |

android-sdk_r18-macosx.zip
| | ] &3

1 16.5 of 32.3 MB (B05.9 KB/sech — 20 seconds remaining
il

F

Figure 12 android-sdk_r18-macosx.zip file in Downloads list
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3. Click the Show in Finder icon next to android-sdk_r18-macosx.zip, and then move
the folder to your Applications folder.

Installing Eclipse

The tool this book uses to develop Android apps is Eclipse. Use Eclipse 3.6.2 or greater to be
compatible with the Android SDK. Android, Inc., recommends Eclipse Classic, though they
state that a Java or RCP version is also adequate. Install the 32-bit or 64-bit (OS X Lion, some
installations, only) version. If you are running the Lion OS, check the following file in a text
editor to see if your version of Lion is booting in 64-bit or 32-bit:
/Library/Preferences/SystemConfiguration/com.apple.Boot.plist.

XXX

1. To download Eclipse, use your browser to go to http://www.eclipse.org/downloads/.

The Eclipse Downloads page is displayed (Figure 13).

Home Downloads Users Members Committers Resources Projects About Us 9

T : . Mac OS X 32 Bi
Eclipse Downloads

Packages Developer Builds Projects
Compare Packages Older Versions Eclipse Indigo (3.7.2) Packages for [QUEeERA({efel R I
a2 Eclipse IDE for Java EE Developers, 210 M8 Mac O% X 32 Bit
oo Downioaded 2,914,653 Times  Delails Mac 0% X 64 Bit
EC|IpS€ Classic - Eclipse Classic 3.7.2, 173 B Mac OS X 32 Bit
3. 72 Downioaded 1,236,277 Times Details Other Downloads Mac OS X 64 Bit
4 Eclipse IDE for Java Developers, 127 MB Mac OS X 32 Bit
Downloadad 1,077,717 Times Details Mac OS X 64 Bit
JBoss Developer Studio Promoted Download g Download
Early Access! Download JBoss Developer Studio 5.0 with packages for Mac, Windows or Linux.
@+ Eclipse IDE for C/C++ Developers (includes Incubating components), Mac 0S X 32 Bit
107 MB Mac OS X 64 Bit

Downloaded 428,577 Times Details
‘ Eclipse Modeling Tools, 269 vB Mac OS X 32 Bit

Downioadad 140,009 Times Details Mac OS X 64 Bit

Figure 13 Eclipse Downloads page

2. On the Eclipse Downloads page, next to the version of Eclipse you want to download
such as Eclipse Classic 3.7.2, click the Mac OS X 32 Bit or Mac OS X 64 Bit link to
open the Eclipse downloads — mirror selection page.
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The Eclipse downloads — mirror selection page is displayed (Figure 14).

Visit other Eclipse
2=
mp

Home Downloads Users Members Committers Resources Projects About Us

Eclipse downloads - mirror selection

All downloads are provided under the terms and conditions of the Eclipse Foundation

Downloads Home >

gl Fonent = Software User Agreement unless otherwise specified.
» Source code
More Packages Download eclipse-jee-indigo-SR2-macosx-cocoa.tar.gz from:

Checksums: [MD5] [SHA1] @ BitTorrent

Download i [United States] The Pennsylvania State University (http)

..0r pick a mirror site below.

Nanata 38 ar mara and

Figure 14 Eclipse downloads — mirror selection page

3. On the Eclipse downloads — mirror selection page, click the Download button.

The Eclipse download begins (Figure 15).

Show downloads
button

Downloads Clear

Eclipse
tar file

eclipse-5DK-3.7.. osx-Cocoa.tar.gz
= ]

13.4 of 174 ME — 3 minutes remaining

y 8 =@ |

Figure 15 Eclipse tar file in Downloads list

Show in
Finder icon

4. After a minute or so, when the download is complete, open the Downloads folder.
In Safari, click the Show downloads button in the upper-right corner of the browser.
Click the Show in Finder icon next to the eclipse file. Double-click the tar file (eclipse-
eclipse-SDK-3.7.2-macosx-cocoa.tar in this case) to expand the files. Move the eclipse
folder from your Downloads folder to the Applications folder. Open the eclipse folder,
and then double-click eclipse.app. Click Open if a warning dialog box appears
regarding this application having been downloaded from the Internet.

XXXi .
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Eclipse starts and the Workspace Launcher appears (Figure 16).

800 Workspace Launcher

Select a workspace

e Eclipse stores your projects in a folder called a workspace.
XXX Choose a workspace folder to use for this session.

Workspace: |stersfmsa,fDol:umems,Fworkspace<—| Workspace path | | Browse...

[ Use this as the default and do not ask again

| Cancel | [ oK ]

Check box sets Workspace
Launcher to not appear on
startup

Figure 16 The Workspace Launcher

5. Enter a Workspace path in the Workspace Launcher dialog box. This path is
where your Android projects will be saved. (For this book, the projects are saved
to a USB drive but this path is entered by project.) For now, enter a path that
makes sense for the projects to such as username/workspace where username is
the username associated with your Mac. Type username/workspace in the
Workspace text box or click the Browse button, navigate to the desired location,
and then open the location. The Workspace Launcher appears each time you
start Eclipse. You can change that default so it will not appear by clicking the
“Use this as the default and do not ask again” check box. You may want to hold

off on changing this default until you are sure that the location is working for
you. Click OK.

The Eclipse application is now fully installed and open.

Installing Android Development Tools (ADT) Plugin for Eclipse

Now that Eclipse is installed, the Android Development Tools (ADT) Plugin needs to be
added to the program.

1. With Eclipse running, click Help on the menu bar and then click Install New
Software.
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The Install wizard starts (Figure 17).

800 Install Add button |
L
Available Software
Select a site or enter the location of a site. \f)_
- XXXiii

Work with: | type or select a site [*] [ Add. |

Find mare software by working with the "Available Software Sites" preferences.

type filter text
[Name Version
[ (D There is no site selected.

| SelectAll | | DeselectAll |

Details
[g Show only the latest versions of available software ("] Hide items that are already installed
[g Group items by category What is already installed?

|| Show only software applicable to target environment

[g Contact all updare sites during install to find required software

@ < Back Next > | Cancel | Finish

Figure 17 Install wizard

2. Click the Add button to open the Add Repository dialog box. In the Name text box,
type ADT Plugin and then type https://dl-ssl.google.com/android/eclipse/ in the
Location text box. Click OK. If this fails for some reason, then try the prefix http
instead of https, which is a less secure option to use if the secure option fails.
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The criteria are entered in the Add Repository dialog box (Figure 18).

|® 00 Add Repasitory

Name:

| ADT Plugin

. XXXiv

Local... |

Location: I https://dl- ssl.gnugle.cum.l’andmid.feclipse,ﬂ

|[ Archive... |

@ I‘

Cancel

| e

Figure 18 Add Repository dialog box

3. Click the Developer Tools check box, and then click Next.
Developer Tools is selected (Figure 19).

8.0.86

Available Software

Install

Check the items that you wish to install.

>

Add... |

[«] |

Work with: IADT Plugin - https://dl-ssl.google.comfandroid feclipse/

Find more software by working with the "Available Software Sites" prefi

es.

[ type filter text

Name

Version
o 000 Developer Taols

Developer Tools
check box

| selectall | I: Deselect All | 4 items selected

Details

[Z Show only the latest versions of available software

[Z Group items by category

|| Hide items that are already installed

What is already installed?

|| Show only software applicable to target environment

[g Contact all update sites during install to find required software

@ < Back [mMext> ] [ cancel | Finish

Figure 19 Install wizard — Available Software page
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4. Leave the defaults in the Install Details list box and then click Next. Select a license
agreement in the Licenses box, read the license agreement, and then repeat for all

other license agreements. Click the
option button.

Read each license agreement and accept them all (Figure 20). XV .

@00 Install

“T accept the terms of the license agreements”

Review Licenses

Licenses must be reviewed and accepted before the software can be installed.

Text of selected
license agreement

P

Licenses:

| Apache License | Apache License

P Note: jcommon-1.0.12 jar is under the BSD license rather than the AP
P MNote: kxml2-2.3.0jar is under the BSD license rather than the EPL. ¥

License agreements
with Apache License
selected

Option button

License text:

Version 2.0, January 2004
http:/ /www.apache.org/licenses/

TERMS AND CONDITIONS FOR USE, REPRODUCTION,
AND DISTRIEUTION

1. Definitions.

“License" shall mean the terms and conditions for
use, repraduction,

and distribution as defined by Sections 1 through 9
of this document.

“Licensor” shall mean the copyright owner or entity
authorized by
the copyright owner that is granting the License.

“Legal Entity" shall mean the union of the acting
entity and all

other entities that control, are controlled by, or are
under commaon

control with that entity. For the purposes of this
definition,

“control” means (i) the power, direct or indirect, to
cause the

direction or management of such entity, whether
by contract or

otherwise, or (i) ownership of fifty percent (50%) or

to accept terms

(=) | accept the terms of the license agreements

(_) I do not accept the terms of the license agreements

@ | <Back | Next = | Cancel | E——ﬁmﬁh—]

Figure 20 Install wizard — Review Licenses page

5. Click the Finish button to open the Installing Software dialog box. Click Run in
Background to complete the installation while doing other tasks. If a Security
Warning dialog box appears regarding the authenticity of the software, click OK
to clear it. When the installation completes, click Restart Now to restart Eclipse.
Click OK in the Workspace Launcher dialog box to accept the default location you

entered earlier.

Copyright 2012 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s). Editorial review has
deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



Android Software Development Kit (SDK) Installation Instructions for Mac

Eclipse begins to launch (Figure 21).

. XXXVi

pSe€

INDIGO

iding Waorkbench

e Foundati
rn

Figure 21 Eclipse launches

Leave Eclipse open for the next set of instructions. See http://developer.android.com/sdk/
eclipse-adt.html#installing for more installation information, if necessary.

Configuring the ADT Plugin

The ADT Plugin must point to the Android Developers SDK directory for it to work
correctly.

1. Start Eclipse, if necessary. Click Eclipse on the menu bar and then click Preferences to
open the Preferences dialog box. Click the Android category.
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The Eclipse Preferences dialog box displays the Android Preferences (Figure 22).

800 Preferences Browse button

type filter text @ Value must be an existing directory Al o e
: P General -
Android | B Android Preferences XXXVII .
categor L ——
gory »Ant SDK Location: |,J'Usersfmsafandmid—sdks | | Browse.. |

b Data Management - i

»Help Mote: The list of SDK Targets below is only reloaded once you hit 'Apply' or 'OK'.

P Install/Update

B Java Target Name Vendor Platform  |API Lev

»Java EE No target available

P Java Persistence

P Javascript

b Mylyn

P Plug-in Development

P Remote Systems

P Run/Debug

P Server

P Team
Terminal

P Usage Data Collector
Validation

»Web

PWeb Services

» XML

| Restore Defaults | Apply

® | cancel | OK

Figure 22 Eclipse Preferences dialog box

2. Click the Browse button next to SDK Location. Navigate to the Applications folder,
and then select the android-sdk-macosx folder.
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The android-sdk-macosx folder is selected (Figure 23).

08 Preferences
Bl flze | = mi || 2=+ | [ (Jandroid-sdk-macosx % | (Q %4
.XXXVIII | FAVORITES B2 Adobe Reader.app f:l add-ons [

' [ Dropbox [[] Adobe Stock Photos.app [ platforms g :I
= : : AlM.app = SDK Readme.txt ;
= All My Files = android-sdk-macosx > [ tools [ pic
i Applications &) App Store.app v
[ Suzy Automator.aph android-sdk-macosx

Calculator.app folder
IZI Desktop Chess.app
[ Documents [ Citrix ICA Client [
{2} msa & CleanMyMac.app
B K Comic Life.app
; el S @ Dashboard.app
| o Downloads Dictionary.app
DivX L3
DEVICES = ; .

[Bsins . < DivX Converter.app Open button

|l Macintosh HD 2 DivX Player.app !

| v
| New Folder | | Cancel | [ Open ]

Apply button
| Restore Defaults | | Apply |

D | cancel | | 0K |

Figure 23 android-sdk-macosx folder

3. Click the Open button. Click the Apply button and then click OK to set the SDK
location and close the Preferences dialog box. Leave Eclipse open for the next set of
instructions.

The ADT Plugin now points to the correct directory. See http://developer.android.com/sdk/
eclipse-adt.html#installing for more instructions, if necessary.

Adding Android Platforms and Other Packages to SDK

The final step in this installation is to download essential SDK packages using the Android
SDK Manager. To program applications, you need to install at least one Android platform.

1. Start Eclipse, if necessary. Click Window on the menu bar and then click Android
SDK Manager. In the Android SDK Manager dialog box, click the Tools check box, if
necessary, to select the packages.
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The packages are selected for installation (Figure 24).
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Figure 24 Android SDK Manager dialog box

2. Click the Install 8 packages button. In the Choose Packages to Install dialog box, select
and read the license agreements, click the Accept all option button, and then click
Install. The Android SDK Manager Log shows the detailed progress of the download,
which might take a few minutes. If the Android Tools Updated dialog box appears,
click OK. When the Done loading packages message appears, click Close to close the
Android SDK Manager Log dialog box. Click the Close button on the title bar to close
the Android SDK Manager dialog box. Click Check for Updates on the Help menu.
Install any updates that may appear.

See http://developer.android.com/sdk/installing html for more installation information, if
necessary, and details regarding these packages. Your development environment is now ready

for you to use to create Android apps.
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g In this chapter, you learn to:

; Understand the market for Android applications

f State the role of the Android device in the mobile market
: Describe the features of the Android phone

; Identify which languages are used in Android development
j Describe the role of the Android Market in the mobile

: marketplace

i Create an Android project using Eclipse

Explain the role of the Package Explorer

©)

Specify the use of layout and widget controls in the user
interface

Execute an Android application on an emulator
Open a saved Android project in Eclipse
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Welcome to the beginning of your journey in creating Android phone applications and
developing for the mobile device market. Mobile computing has become the most popular
way to make a personal connection to the Internet. Mobile phones and tablets constitute the
fastest growing category of any technology in the world. Mobile phone usage has quickly
outgrown the simple expectation of voice calls and text messaging. An average data plan for a
. 2 mobile device, often called a smartphone, typically includes browsing the Web, playing
popular games such as Angry Birds, using business applications, checking e-mail, listening to
music, recording live video, and mapping locations with a GPS (global positioning system).

When purchasing a phone, you can choose from many mobile operating systems, including
the iOS for the iPhone, Google Android, Microsoft Phone 7, and BlackBerry OS. Recently the
Android phone has become the sales leader, outselling its competitors. The Android market
is exploding with more than 50 million Android phones now being used worldwide. Nearly
one-half of the world’s mobile devices run on the Android platform.
IN THE TRENCHES
More than 25 percent of all U.S. households have
canceled their landiines for the convenience of
receiving only one bill from a mobile carrier.

Creating mobile applications, called apps, for the
Android phone market is an exciting new job
opportunity. Whether you become a developer
for a technology firm that creates professional
apps for corporations or a hobbyist developer
who creates games, niche programs, or savvy
new applications, the Android marketplace
provides a new means to earn income.

Meet the Android

The Android phone platform is built on a free
operating system primarily created by a
company called Android, Inc. In 2005, Google
obtained Android, Inc., to start a venture in the
mobile phone market. Because Google
intended the Android platform to be open
source, the Android code was released under
the Apache license, which permits anyone to
download the full open-source Android code
for free. Two years later, Google unveiled its
first open-standards mobile device called the
Android (Figure 1-1). In less than a decade, the
Android phone market has grown into the
world’s best-selling phone platform. Figure 1-1 Android phone

iStockphoto.com/Alexandru Nika
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Android is the first open-source technology platform for mobile devices. Being an
open-source operating system effectively means that no company or individual defines the
features or direction of the development. Organizations and developers can extract, modity,
and use the code for creating any app. The rapid success of the Android phone can be
attributed to the collaboration of the Open Handset Alliance (/ttp://openhandsetalliance.

com), an open-source business alliance of 80 firms that develop standards for mobile devices. 3 .
The Open Handset Alliance is led by Google. Other members include companies such as

Sony, Dell, Intel, Motorola, Qualcomm, HTC, Texas Instruments, Samsung, Kyocera, and

LG. Competitors such as Apple, which produces the iPhone, and Research In Motion (RIM),

which produces the BlackBerry, do not have an open-source coding environment, but instead

work with proprietary operating systems. The strength of the open-source community lies in

the developers’ ability to share their source code. Even though the open-source Android

software is free, many developers are paid to build and improve the platform. For example,

proprietary software such as the Apple operating system is limited to company employees

licensed to build a program within the organization. The Android open-source platform

allows more freedom so people can collaborate and improve the source code.

Many phone manufacturers install the Android operating system (OS) on their brand-name
mobile phones due to its open-source environment. The open-source structure means that
manufacturers do not pay license fees or royalties. With a small amount of customization,
each manufacturer can place the Android OS on its latest devices. This minimal overhead
allows manufacturers to sell their phones in the retail market for relatively low prices, often
less than $100. Low prices on Android mobile devices have increased the sales and popularity
of these devices.

One of the key features that make Android phones so attractive for consumers is the
openness of the Android OS. Android has a large community of developers writing apps that
extend the functionality of the devices. Users, for example, can benefit from over 250,000
apps available in the Android marketplace, many of which are free. Because the Android
phone platform has become the leader in sales in the mobile market, the Android application
market is keeping pace.

Android Phone Device

The Android phone is sold by a variety of companies under names you may recognize, such as
EVO, Droid X, Galaxy, Echo, Optimus, Xperia, Cliq, Inspire, Thunderbolt, Atrix, Desire,
Nexus, Infuse, Pyramid, and Revolution (Figure 1-2).
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Figure 1-2 Android on many types of devices

IN THE TRENCHES
Android has ventured into the television market as well. Google TV integrates Google’s Android operating
system and the Linux version of the Google Chrome browser to create an interactive Internet television.

Android devices come in many shapes and sizes, as shown in Figure 1-2. The Android OS
powers all types of mobile devices, including smartphones, tablets, netbooks, e-readers, MP4
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players, and Internet TVs. The NOOK, a color e-book reader for Barnes and Noble, is based
on the Android OS as well. Android devices are available with a variety of screen dimensions
and many devices support a landscape mode where the width and height are spontaneously
reversed depending on the orientation of the device. As you design Android apps, the screen
size affects the layout of the user interface. To take full advantage of the capabilities of a
particular device, you need to design user interfaces specifically for that device. For example, a 5 .
smartphone and a tablet not only have a different physical screen size, but also different -
screen resolutions and pixel densities, which change the development process. As you
develop an Android app, you can test the results on an emulator, which duplicates how the
app looks and feels on a particular device. You can change the Android emulators to simulate
the layout of a smartphone with a 3.5-inch screen or a tablet with a larger screen, both with
high-density graphics. Android automatically scales content to the screen size of the device
you choose, but if you use low-quality
graphics in an app, the result is often a poorly
pixelated display. As a developer, you need to
continue to update your app as the market
shifts to different platforms and screen
resolutions.

Mewsstand Books  Music  Video

The Android phone market has many more
hardware case and size options than the single
3.5-inch screen option of an iPhone. Several
Android phones such as the Atrix, Droid X,
EVO, and Nexus offer screens 4 inches or
larger. This extra space is excellent for phone
users who like to watch movies, play games, or
view full Web pages on their phone. In
addition, tablets, also called slates, are now
available on the Android platform. The Xoom
Android tablet is produced by Google/
Motorola and offers a 10.1-inch screen with a
very high resolution of 1280 x 800 pixels.
Amazon also has a 7-inch Android slate device
called the Kindle Fire (Figure 1-3), currently
available for $199. The Android tablets are in
direct competition with other tablets and slate
computers such as the iPad (various
generations), BlackBerry PlayBook, and

Galaxy Tab. Figure 1-3  Kindle Fire Android tablet

KEVIN DIETSCH/UPI/Newscom

Features of the Android

As a developer, you must understand a phone’s capabilities. The Android offers a wide variety
of features that apps can use. Some features vary by model. Most Android phones provide the
features listed in Table 1-1.
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Feature Description
Flash support Flash video plays within the Android Web browser. (The iPhone
does not support Flash capabilities.)

. 6 Power management Android identifies programs running in the background using
memory and processor resources. You can close those apps to
free up the phone’s processor memory, extending the battery
power.

Optimized gaming Android supports the use of gyroscope, gravity, barometric

sensors, linear acceleration, and rotation vector, which provide
game developers with highly sensitive and responsive controls.

Onscreen keyboard The onscreen keyboard offers suggestions for spelling
corrections as well as options for completing words you start
typing. The onscreen keyboard also supports a voice-input mode.

Wi-Fi Internet tethering Android supports tethering, which allows a phone to be used as a
wireless or wired hot spot that other devices can use to connect
to the Internet.

Multiple language support Android supports multiple human languages.

Front- and rear-facing camera Android phones can use either a front- or rear-facing camera,
allowing developers to create applications involving video calling.

Voice-based recognition Android recognizes voice actions for calling, texting, and
navigating with the phone.

3D graphics The interface can support 3D graphics for a 3D interactive game
experience or 3D image rendering.

Facial recognition Android provides this high-level feature for automatically
identifying or verifying a person’s face from a digital image or a
video frame.

1EIERER  Android platform features

Writing Android Apps

Android apps are written using the Java programming language. Java is a language and a
platform originated by Sun Microsystems. Java is an object-oriented programming language
patterned after the C++ language. Object-oriented programming encourages good software
engineering practices such as code reuse. The most popular tool for writing Java programs is
called Eclipse, an integrated development environment (IDE) for building and integrating
application development tools and open-source projects.
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As shown in the preface of this book, the first step in setting up your Android programming
environment is to install the free Eclipse IDE. After installing Eclipse, the next step is to install the
plug-in called the Android Software Development Kit (SDK), which runs in Eclipse. The Android
SDK includes a set of development tools that help you design the interface of the program, write
the code, and test the program using a built-in Android handset emulator. To write Android
programs, you must also add an Eclipse plug-in called the Android Development Tools (ADT), 7 .
which extends the capabilities of Eclipse to let you quickly set up new Android projects, createan ~ —
application user interface, and debug your applications. Another language called XML (Extensible
Markup Language) is used to assist in the layout of the Android emulator.

GTK
Eclipse can be used to develop applications in many programming languages, including Java, C, C++, COBOL,
= Ada, and Python.

Android Emulator

The Android emulator lets you design, develop, prototype, and test Android applications
without using a physical device. When you run an Android program in Eclipse, the emulator
starts so you can test the program. You can then use the mouse to simulate touching the
screen of the device. The emulator mimics almost every feature of a real Android handset
except for the ability to place a voice phone call. A running emulator can play video and
audio, render gaming animation, and store information. Multiple emulators are available
within the Android SDK to target various devices and versions from early Android phones
onward. Developers should test their apps on several versions to confirm the stability of a
particular platform. The first Android version, release 1.0, was introduced in September 2008.
Each subsequent version adds new features and fixes any known bugs in the platform.
Android has adopted a naming system for each version based on dessert items, as shown in
Table 1-2. After the first version, dessert names have been assigned in alphabetical order.

Version Name Release Date
1.0 First version September 2008
1.5 Cupcake April 2009

1.6 Donut September 2009
2.0 Eclair October 2009
2.2 Froyo (Frozen Yogurt) May 2010

2.3 Gingerbread December 2010
3.0 Honeycomb February 2011
4.0 Ice Cream Sandwich May 2011

11 CHEA - Android version history
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Getting Oriented with Market Deployment

The Android platform consists of the Android OS, the Android application development
tools, and a marketplace for Android applications. After you write and test a program, you
compile the app into an Android package file with the filename extension .apk.

Programs written for the Android platform are sold and deployed through an online store
called the Android Market (/ittp://market.android.com), which provides registration services
and certifies that the program meets minimum standards of reliability, efficiency, and
performance. The Android Market requires that you sign an agreement and pay a one-time
registration fee (currently $25). After registration, you can publish your app on the Android
Market, provided the app meets the minimum standards. You can also release updates as
needed for your app. If your app is free, the Android Market publishes your app at no cost. If
you want to charge for your app, the standard split is 70 percent of sales for the developer and
30 percent for the wireless carriers. For example, if you created an app for your city that
featured all the top restaurants, hotels, attractions, and festivals and sold the app for $1.99,
you would net $1.39 for each app sold. If you sell 5,000 copies of your app, you would earn
almost $7,000. You can use the Android Market to sell a wide range of content, including
downloadable content, such as media files or photos, and virtual content such as game levels
or potions (Figure 1-4). As an Android developer, you have the opportunity to develop apps
for a fairly new market and easily distribute the app to the millions of Android mobile device
owners.
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Figure 1-4 Android Market
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First Venture into the Android World

IN THE TRENCHES

The Apple iTunes App Store charges a $99 yearly registration fee to publish an app through the iPhone Dev
Center. The iTunes App Store has a much more rigorous standards approval process than the Android
Market.

The online company Amazon also has a separate Appstore (http://amazon.com/appstore) 97.
where Android apps can be deployed and sold. The Amazon Appstore is a category listed on

Amazon.com. Customers can shop for apps from their PCs and mobile devices. The Amazon

Appstore has an established marketing environment and search engine that displays a trusted

storefront and creates app recommendations based on customers’ past purchases. The

Amazon Appstore charges a $99 annual developer program fee, which covers the application

processing and account management for the Amazon Appstore Developer Program. Amazon

also pays developers 70 percent of the sale price of the app; in addition, you can post free apps.

First Venture into the Android World

After installing the Eclipse IDE, installing the Android SDK, and creating the Android Virtual
Device (AVD) as instructed in the preface of this book, the next step is to create your first
Android application. As programming tradition mandates, your first program is called Hello
Android World. The following sections introduce you to the elements of the Android SDK
and provide a detailed description of each step to create your first app.

Opening Eclipse to Create a New Project

To create a new Android project, you first open Eclipse and then select an Android project.
As you create your first project, you provide the following information:

e Project name—The Eclipse project name is the name of the directory that will contain the
project files.

e Application name—This is the human-readable title for your application, which will
appear on the Android device.

o Package name—This is the Java package namespace where your source code will reside. You
need to have at least a period (.) in the package name. Typically, the recommended package
name convention is your domain name in reverse order. For example, the domain name of
this book is androidbootcamp.net. The package name would be net.androidbootcamp.
HelloAndroidWorld. The package name must be unique when posted on the Android
Market, so it is vital to use a standard domain-style package name for your applications.

o Create Activity—As the Activity name, use the name for the class that is generated by the
plug-in. This will be a subclass of Android’s Activity class. An Activity is a class that can
run and do work, such as creating a user interface. Creating an Activity is optional, but an
Activity is almost always used as the basis for an application.
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o Minimum SDK—This value specifies the minimum application programming interface
(API) level required by your application.

Creating the Hello World Project

. 10 A project is equivalent to a single program or app using Java and the Android SDK. Be sure
you have a blank USB (Universal Serial Bus) drive plugged into your computer so you can

store the Android project on this USB drive. To create a new Android project, you can take
the following steps:

1. Open the Eclipse program. Click the first button on the Standard toolbar, which is the
New button.

The New dialog box opens (Figure 1-5).
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Figure 1-5 New dialog box

2. Expand the Android folder and then select the Android Project icon.
Android Project is selected in the New dialog box (Figure 1-6).
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Figure 1-6 Selecting an Android project

3. Click the Next button. In the New Android Project dialog box, enter the Project
Name Hello Android World. To save the project on your USB drive, click to remove
the check mark from the Use default location check box. In the Location text box,
enter E:\Workspace (E: identifies the USB drive; your drive letter might differ).
Throughout the rest of this book, the USB drive is called the E: drive, though you
should select the drive on your computer that represents your USB device.

If you are using a Mac, enter \Volumes\USB_DRIVE_NAME instead of
E:\Workspace.

The New Android project has a project name and a location of E:\Workspace, a folder
on a USB drive (Figure 1-7).
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Figure 1-7 Project information entered

4. Click the Next button. To select a build target that works on most Android phones,
accept Android 4.0 for the Build Target, which is selected by default. (If you are
deploying to an earlier model of an Android phone, you can select an earlier version
for the Build Target.) Click the Next button.

For the Application Info, type the Package Name net.androidbootcamp.
helloandroidworld. Enter Main in the Create Activity text box. Notice the
Minimum SDK uses the API number of 14 from the selected Build Target of the
Android 4.0.

The new Android project has an application name, a package name, and an Activity
(Figure 1-8).
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Figure 1-8 Application information entered

5. Click the Finish button.

The Android project files are created on the USB drive. The project Hello Android
World appears in the left pane.

Building the User Interface

This first Android app will display the simple message, “Hello World — My First Android
App.” Beyond the tools and gadgets of the Android environment, what will stand out most is
the user experience—how a user feels while using a particular device. Ensuring an intuitive
user interface that does not detract from functionality is the key to successful usage. Android
supports two ways of building the user interface of an application: through Java code and
through XML layout files. The XML method is preferred as it allows you to design the user
interface of an application without needing to write large amounts of code. Both methods and
more details about building the user interface are covered in later chapters.
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Taking a Tour of the Package Explorer

The Package Explorer on the left side of the Eclipse program window contains the Hello
Android World application folders. When the project folder Hello Android World is
expanded (Figure 1-9), the Android project includes files in the following folders:

. 14 e The src folder includes the Java code source files for the project.

e The gen folder contains Java files that are automatically generated.

e The Android 4.0 Library contains a single file, android.jar. The android.jar file contains all
the class libraries needed to build an Android application for this version.

e The assets folder holds any asset files that are accessed through classic file manipulation.

o The res folder contains all the resources, such as images, music, and video files, that your
application may need. The user interface is in a subfolder of the res folder named layout.

o The AndroidManifest.xml file contains all the information about the application that
Android needs to run.

File Edit PRun Source Mavigate

= 2]
M = B &
i = Package Explorer
# Package Explorer 3 tab
| gl
Expanded 4 == Hello Android World
Hello Android IE
World project » 2 1
folder Bl gen [Generated Jawva Files]
- B, Android 4.0
E'@ assets
> 82 hin
2]
» e PES

) Androidhanifestxml
|| proguard.cfq
project.properties

Figure 1-9 Expanded Hello Android World project folder
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Designing the User Interface Layout

To assist in designing the Android user interface, the Android SDK includes layout files. You
can create a layout and then add widgets to the layout. A layout is a container that can hold as
many widgets as needed. A widget is a single element such as a TextView, Button, or
CheckBox control, and is also called an object. Upcoming chapters demonstrate many 15 .
layouts, each with unique properties and characteristics. To open the layout files, follow these LS
steps:

1. Close any tabs that are open on the right side of the Eclipse window and minimize the
Console pane that appears at the bottom of the window, if necessary. Open the
Package Explorer (if necessary) by clicking Window on the menu bar, pointing to
Show View, and then clicking Package Explorer.

Expand the Hello Android World project in the Package Explorer. Expand the res
folder to display its subfolders. Expand the layout subfolder. Double-click the main.
xml file. To select an emulator, click the emulator button directly above the Palette,
and then click 3.7in WVGA (Nexus One), if necessary. You can use many phone
emulators, but throughout this text, select the 3.7in WVGA (Nexus One) emulator.
Click the Zoom In button on the right side of the window to make the emulator
screen as large as possible.

The main.xml tab and the contents of the main.xml file are displayed in the Project
window. The main.xml tab includes an asterisk (*) to indicate that project changes
have not been saved. Note that Android placed a default TextView control in the
emulator window (Figure 1-10).
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Emulator is 3.7in WVGA
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Baieme > OB EE

Zoom In button

e | .
propc prapeses Default TextView
control
Cuitom & Libeary Views -
] GraphacalLayost = ressnand
0 B Ll O Tt b o \ ot NG Sowta |

‘Graphical Layout tab ‘

Figure 1-10 Layout displayed in the Eclipse window

2. In the emulator window, select the default TextView control, which reads Hello
World, Main!.

The default TextView control is selected and displayed in a blue selection box
(Figure 1-11).
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Figure 1-11 Selected TextView control

3. DPress the Delete key.

The default TextView control that Android placed in the user interface is deleted.

GTK

The default Android device shown in the Graphical Layout view when using some of the latest platforms is a 10.1-
inch tablet. You can select a different device at the top of the Graphical Layout tabbed window. It is best not to
target your program for the latest platform because older phones cannot run the application.

Adding a Form Widget to the User Interface Layout

The Android User Interface Layout editor displays form widgets that you place on the user
interface using the drag-and-drop method. Technically, a widget is a View object that
functions as an interface for interaction with the mobile user. In other words, a widget is a
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control such as a message users read or a button users click. The tabs at the bottom of the
emulator identify the Graphical Layout window and the main.xml window, which displays the
code behind each form widget. Each window displays a different view of the project: The
Layout view allows you to preview how the controls will appear on various screens and
orientations, and the XML view shows you the XML definition of the resource.

. 18 To display a message on the Android device, you must first place a TextView form widget on
the emulator and then select the main.xml tab to open the code behind the TextView control.
The main.xml coding window is written in XML code, not Java code. To add a form widget to
the user interface layout, follow these steps:

1. In the main.xml tab, select TextView in the Form Widgets list. Drag the TextView
control to the emulator window and drop it below the title Hello Android World.

The TextView control is placed in the emulator window (Figure 1-12).

A *mainaml 22

Editing config: default

3.7in WMAVGA, (MWexus One) leor‘trait v||I"~.Iorr'r1a| leaytime v|Ther'r'|e

= Palette ~FOE A EE- OOEE

TextView control

=% Form Widgets

TextView
form widget

m

[ Text Fields

] Layouts

Figure 1-12 TextView form widget in the emulator

2. Click the main.xml tab below the emulator window.

The main.xml code window is displayed. The TextView code that is associated with the
TextView control contains the text android:text="TextView” /> (Figure 1-13).
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Figure 1-13 Displaying the XML code for the TextView control

3. To change the text displayed in the TextView control when the program is executed,
select the word TextView in the next-to-last line of code, android:text="TextView”.
Change “TextView” to “Hello World — My First Android App”. Do not change any
other text on this line of code.

The next-to-last code line now begins with android:text="Hello World — My First
Android App” (Figure 1-14).
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A *mainxml 23
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\ J
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Figure 1-14 Changing the TextView control text

4. Click the Graphical Layout tab to display the revised text in the TextView control.
Click File on the menu bar and then click Save All to update your project.

The Hello World — My First Android App TextView control fits on one line in the
emulator (Figure 1-15).

Hello Android World
{ello World r| First A

Figure 1-15 Displaying the revised text in the emulator

GTK

To deploy your app to an actual Android device instead of the emulator, you first need to install a USB driver for
your device from http.//developer.android.com/sdk/win-usb.html. On the Android device, the “USB Debugging
Mode” must be checked on the Application menu. On a Mac, no USB driver installation is needed.

|

Testing the Application in the Emulator

Time to see the finished result! Keep in mind that the Android emulator runs slowly. It can
take over a minute to display your finished results in the emulator. Even when the emulator is
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idling, it consumes a significant amount of CPU time, so you should close the emulator when

First Venture into the Android World

you complete your testing. To run the application, follow these steps:

1. Click Run on the menu bar, and then click Run.

The first time an application is run, the Run As dialog box opens (Figure 1-16).

Run As
Run menu dialog box
= Java - Hello Andro World/res/layout/main.xml - Eclipse SDK LA e
I File Edit Refactor Run Mavigate Search  Project “Window Help
oO-Ed& BB Bid $-0-G%- HE- & TH o e
[# Package Explorer &1 = B[ [ mainsml Al *ainsml £
- =]~ 2= Run A = IZ
El Editing config: default Gk
1) Hello &ndraid Warld ) ) )
8 sre [}Tin WASGA (Mexus One 'Ipor’trait Select a way to run "Hello Sndroid Waorld':
G& =
gen [Generated Java Files] = [ Android Appllcatlon/
=l Palette -
=) Android 4.0 Z D@l i &ndroid JUnit Test
j@ assets = Form Widgets 5] Java Applet
G‘d S [T Java Application
B> res

== drawable-hdpi
= drawable-ldpi
= drawable-rmdpi
= layout
K] mainxml
= wvalues
4| AndroidManifestaml
= proguard.cfg
project.properties

(1 Text Fields
[ Layouts
(] Compasite

Figure 1-16 Run As dialog box

2. Click Android Application in the Run As dialog box, and then click the OK button.

The program slowly begins to execute by displaying the Android logo and then an
application window with the Android splash screen on the left. This may take up to one
full minute. Next, the Android main screen appears with a lock icon (Figure 1-17).

Ju JUnit Test

Description

@ [ o [

o
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Android
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ALT i ALT

Android lock;
slide to the
right

Figure 1-17 Android main screen and lock icon

3. Click the lock icon and slide it across the screen to the right until you see a green dot
to unlock the simulated device.

If you are using a Mac, drag the lock icon until it changes to an unlock icon.

After the Android device is unlocked, the emulator displays the text message
(Figure 1-18).
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Figure 1-18 Message in the Android emulator

4. Close the application by clicking the Close button.

The emulated application window closes. The program is saved each time the program
is run. You can close Eclipse by clicking File on the menu bar and then clicking Exit if
you are working on a Windows computer. Click Quit Eclipse if you are working on a
Mac.

GTK
Ctrl+F11 is the Windows shortcut key combination for running your Android application in Eclipse. On a Mac, the

= shortcut keys are Command+Shift+F11.
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Opening a Saved App in Eclipse

After you save a project and close Eclipse, you might need to open the project and work on it
again. To open a saved project, you can follow these steps with Eclipse open:

1. If the project is not listed in the Package Explorer, click File on the Eclipse menu bar
. 24 and select Import. In the Import dialog box, expand the General folder, if necessary,
and then click Existing Projects into Workspace.

The Import dialog box opens and in the Select an import source area, the Existing
Projects into Workspace folder is selected (Figure 1-19).

' ™
= Impart - - l‘:' =l ﬂ
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E\J ]
Create new projects from an archive file or directory,

Select an import source:
type filter text
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[T, Archive File / into Workspace

[ Existing Projects inta Workspace
[, File System
| Preferences

= CWS

== Plug-in Developrment

= Run/Debug

= Team

= ML
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@ < Back

Figure 1-19 Import dialog box
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2. Click the Next button. Click the Browse button next to the Select root directory text
box. Click Computer and then click the USB drive on a Windows computer. (If you
are using a Mac, click the USB DEVICE in the left pane of the Finder.) Click the
Workspace folder. Click the OK button (or the Open button on a Mac). Insert a check
mark in the Hello Android World check box, if necessary. Insert a check mark in the

Copy projects into workspace check box.

In the Import dialog box, the root directory is selected. The Hello Android World project
is selected, and the Copy projects into workspace check box is checked (Figure 1-20).
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[V] Copy projects into workspace
Working sets
[T &dd project to warking sets

Finish
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Refresh

!

Select..,

| Einish

J
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Figure 1-20 Project and directory selected

3. Click the Finish button.

The program loads into the Package Explorer. You can now continue working on your

user interface and code.

=
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GTK

To delete a project from the project workspace, right-click the project name in the Package Explorer. Select
Delete on the shortcut menu. Click the OK button. The project is still saved on the USB drive, but is no longer in
the Package Explorer.

[

B

Wrap It Up—Chapter Summary

This chapter has provided an overview of the Android open-source platform, which is
positioned for fast innovation without the restraints of a proprietary system. With the largest
market share and its rich feature set, the Android environment allows you to develop useful,
inventive Android apps. In the first chapter project, Hello Android World, you completed
steps that start your journey to create more interesting applications in future chapters.

e The Android operating system is released under the Apache license, which permits
anyone to download the full open-source Android code for free. Android is the first open-
source technology platform for mobile devices.

e The Android OS powers all types of mobile devices, including smartphones, tablets,
netbooks, e-readers, MP4 players, and Internet TVs.

e To write Android apps, you can use Eclipse, an integrated development environment for
building applications, including Android apps, using Java, an object-oriented
programming language.

e The Android emulator lets you design, develop, prototype, and test Android applications
without using a physical device. When you run an Android program in Eclipse, the
emulator starts so you can test the program as if it were running on a specified Android
mobile device.

e The Android platform consists of the Android OS, the Android application development
platform, and the Android Market, a marketplace for Android applications.

e Android supports two ways of building the user interface of an application: through Java
code and through XML layout files. The XML method is preferred as it allows you to
design the user interface of an application without needing to write large amounts of code.

e The Package Explorer on the left side of the Eclipse program window contains the folders
for an Android project.

e To design a user interface for an Android app, you can create a layout, which is a
container that displays widgets such as TextView, Button, and CheckBox controls, also
called objects.

e After you create an application, you can run it in the Android emulator to test the
application and make sure it runs correctly.
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Key Terms

Android 4.0 Library—A project folder that contains the android.jar file, which includes all the
class libraries needed to build an Android application for the specified version.

Android Market—An online store that sells programs written for the Android platform.

AndroidManifest.xml—A file containing all the information Android needs to run an
application.

assets folder—A project folder containing any asset files that are accessed through classic file
manipulation.

gen folder—A project folder that contains automatically generated Java files.

Java—An object-oriented programming language and a platform originated by Sun
Microsystems.

layout—A container that can hold widgets and other graphical elements to help you design an
interface for an application.

object-oriented programming language—A type of programming language that allows good
software engineering practices such as code reuse.

Open Handset Alliance—An open-source business alliance of 80 firms that develop open
standards for mobile devices.

Package Explorer—A pane on the left side of the Eclipse program window that contains the
folders for the current project.

res folder—A project folder that contains all the resources, such as images, music, and video
files, that an application may need.

smartphone—A mobile phone with advanced computing ability and connectivity features.
src folder—A project folder that includes the Java code source files for the project.

widget—A single element such as a TextView, Button, or CheckBox control, and is also called
an object.

XML—An acronym for Extensible Markup Language, a widely used system for defining data
formats. XML assists in the layout of the Android emulator.

Developer FAQs
1. In which year did Google purchase the company Android, Inc.?
2. What is the one-time cost for a developer’s account at the Android Market?

3. When you post an Android app at the Android Market, what percentage of the app
price does the developer keep?

4. How much is Amazon’s annual fee for a developer’s account?
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Which three manufacturers’ operating systems can be used to program an Android app?
Which two languages are used in creating an Android app in Eclipse?

What would be the recommended package name if your domain was
karencodeworld.net and your project name was AndroidMap?

Name three widgets mentioned in this chapter.

What is the name of the widget that was used in the Hello Android World app?
Which two key combinations can you press to execute an Android app in Eclipse?
Which Android version is Ice Cream Sandwich?

Using the alphabetical theme for Android version names, list three possible future
names for the next versions of Android device operating systems.

What does XML stand for?
What does SDK stand for?

Where are music and image files saved within the Package Explorer?

Beyond the Book

Using the Internet, search the Web for the following answers to further your Android

knowledge.

1. Research a particular model of a popular Android mobile device and write a para-
graph on this device’s features, specifications, price, and manufacturer.

2. Name five Android mobile device features not mentioned in the “Meet the Android”
section of Chapter 1.

3. What is the current annual cost for a developer’s account at the Phone 7 app store
called the Windows Phone 7 Marketplace?

4. Go to the Android Market Web site and take a screen shot of each of the following

Challenging: » * »

app categories: education, gaming, mapping, travel, and personal hobby. Place screen
shots in a word processor document and label each one to identify it.

Case Programming Projects

Complete one or more of the following case programming projects. Use the same steps and
techniques taught within the chapter. Submit the program you create to your instructor. The
level of difficulty is indicated for each case programming project.

Easiest: *

Intermediate: x *
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Case Programming Projects

Case Project 1-1: Quote of the Day App =

Requirements Document

Application title:  Quote of the Day App

Purpose: In the Quote of the Day app, a famous quotation of your choice
is displayed.
Algorithms: The opening screen displays the quotation of the day.
Conditions: You may change the quotation to your own (Figure 1-21).
(o sssaiceres o o i

o000

iy
e o N

s oo laslo [rJa o o
alule oo ooy

Figure 1-21
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Case Project 1-2: Android Terminology App » *

Application title:

Purpose:

Algorithms:

Conditions:

Android Terminology App

In the Android Terminology app, three terms introduced in Chapter 1 and
their definitions are displayed.

The opening screen displays three different terms from this
chapter and their definitions.

Multiple TextView controls are required.

Case Project 1-3: Business Card App * » *

Application title:
Purpose:

Algorithms:

Conditions:

Business Card App
In the Business Card app, your address and information are displayed.

The opening screen displays a simple business card with your personal
information. The first line should include your name. The second line should
include your future dream job title. The third line should include your address.
The fourth line should include your city, state, and postal code.

The last line should include your phone number.

Multiple TextView controls are required.
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Simplify! The Android
User Interface

In this chapter, you learn to:

Develop a user interface using the TextView, ImageView, and
Button controls

(©)

Create an Android project that includes a Button event

(©)

Select a Linear or Relative layout for the user interface

©)

Create multiple Android Activities
Add activities to the Android Manifest file
Add a Java class file

©@ ©® ©

Unless otherwise noted in the chapter, all screenshots are provided courtesy of Eclipse.

Write code using the onCreate method

©)

Display content using the setContentView command

(©)

Open a second screen using a Button event handler

©)

Use an OnClickListener to detect user interaction

©)

Launch a second screen using a startActivity method

(©)

Correct errors in Java code

® @

Run the completed app in the emulator
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Simplify! The Android User Interface

Before a mobile app can be coded using Java, it must be designed. Designing a program can be
compared with constructing a building. Before cement slabs are poured, steel beams are put
in place, and walls are erected, architects and engineers must design the building to ensure it
will perform as required and be safe and reliable. The same holds true for a computer app
developer. Once the program is designed within the user interface, it can be implemented
through the use of Extensible Markup Language (XML) and Java code to perform the
functions for which it was designed.

Designing an Android App

To illustrate the process of designing and implementing an Android app, in this chapter you
will design and code the Healthy Recipes application shown in Figure 2-1 and Figure 2-2.

. Healthy Recipes . Healthy Recipes

Simple Salsa

Simple Salsa Recipe

Ingredients

4 chopped tomatoes

1 small chopped onion

4 minced garlic cloves

1/4 cup chopped fresh cilantro

-

" @

View Recipe

View Recipe
button

Preparation

Combine all ingredients. Add salt
to taste.

Frannyanne/Shutterstock.com

Figure 2-1 Healthy Recipes Android app Figure 2-2  Second window displaying
the recipe

The Android app in Figure 2-1 could be part of a larger app that is used to display Healthy
Recipes. The Healthy Recipes app begins by displaying the recipe name, which is Simple Salsa
for this recipe, and an image illustrating the completed recipe. If the user taps the View Recipe
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button, a second window opens displaying the full recipe, including the ingredients and
preparation for the salsa.

IN THE TRENCHES
If you own a data plan phone, tablet, or slate device, download the free app called Epicurious to get an idea

of how this Healthy Recipes app would be used in a much larger application. 33 .

The Big Picture

To create the Healthy Recipes application, you follow a set of steps that you repeat every time
you create an Android application.

1. Create the user interface, also called an XML layout, for every screen in the
application.

2. Create a Java class, also called an Activity, for every screen in the application.
Update the Android Manifest file for each Java class in the application.

4. Code each Java class with the appropriate objects and actions as needed.

Using the Android User Interface

Before any code can be written for an Android application, the project structure of the user
experience must be designed by means of the user interface. For an Android application, the
user interface is a window on the screen of any mobile device in which the user interacts with
the program. The user interface is stored in the res/layout folder in the Package Explorer. The
layout for the user interface is designed with XML code. Special Android-formatted XML
code is extremely compact, which means the application uses less space and runs faster on the
device. Using XML for layout also saves you time in developing your code; for example, if you
developed this recipe app for use in eight human languages, you could use the same Java code
with eight unique XML layout files, one for each language. To open the layout of the user
interface of the Healthy Recipes app, follow these steps to begin the application:

1. Open the Eclipse program. Click the New button on the Standard toolbar. Expand the
Android folder, if necessary, and select Android Project. Click the Next button. In the
New Android Project dialog box, enter the Project Name Healthy Recipes. To save
the project on your USB drive, click to remove the check mark from the Use default
location check box. Type E:\Workspace (if necessary, enter a different drive letter
that identifies the USB drive). Click Next. For the Build Target, select Android 4.0, if
necessary. Click Next. Type the Package Name net.androidbootcamp.
healthyrecipes. Type Main in the Create Activity text box.
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Notice the Minimum SDK text box displays the API number from the selected Build

Target (Android 4.0). If you are deploying to an earlier model of an Android phone,
you can select an earlier version.

The new Android Healthy Recipes project has an application name, a package name,
. 34 and a Main Activity (Figure 2-3).

New Android
Project dialog box

\

i M
= New Android Project e

Application Info § 1
Configure the new Android Project

Application Mame!  Healthy Recipes

Package Marne: netandroidbootcarmp.healthyrecipes <_| Package name
Create Activity: | Main
Minimum SDK: 14 ‘\ Main entered in Create

Activity text box

[ create a Test Project

: | Healthy RecipesTest

APl number

Healthy Recipes Test

net.androidbootcamp.healthyrecipes.test

/| Finish button |
— e
@ Mext > l Finish ] [ Cancel ]

Figure 2-3 Application information for the new Android project

2. Click the Finish button. Expand the Healthy Recipes project in the Package Explorer.
Expand the res folder to display its subfolders. Expand the layout subfolder. Double-

click the main.xml file. Click the Hello World, Main! TextView (displayed by default).
Press the Delete key.

The main.xml file is displayed on the Graphical Layout tab and the Hello World
TextView widget is deleted (Figure 2-4).
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Fil: Edit Refactor Run Havigate Search Project MWindow Help
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[ Form Widgets
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(] Text Fields
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[ Time & Date
L Transitions

(1 Advanced

(1 Other
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[=] Graphical Layout | =] mainaml

Graphical Layout tab

Figure 2-4 Displaying the emulator window for the Healthy Recipes project

Linear Layouts and Relative Layouts

The Android user interface includes a layout resource designer that organizes how controls
appear on the app’s various screens. When you click the Graphical Layout tab as shown in
Figure 2-4, you display the default user interface for main.xml, which uses a resource file
defined 