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Chapter 1

1. Introduction

The goal of this book is to teach the skills necessary to develop Android based applications using the Android Studio
Integrated Development Environment (IDE) and the Android 5 Software Development Kit (SDK).

Beginning with the basics, this book provides an outline of the steps necessary to set up an Android development and testing
environment. An overview of Android Studio is included covering areas such as tool windows, the code editor and the Designer
tool. An introduction to the architecture of Android is followed by an in-depth look at the design of Android applications and
user interfaces using the Android Studio environment. More advanced topics such as database management, content providers
and intents are also covered, as are touch screen handling, gesture recognition, camera access and the playback and recording
of both video and audio. This edition of the book also covers printing, transitions and cloud-based file storage.

In addition to covering general Android development techniques, the book also includes Google Play specific topics such as
implementing maps using the Google Maps Android API, in-app billing and submitting apps to the Google Play Developer
Console.

Chapters also cover advanced features of Android Studio such as Gradle build configuration and the implementation of build
variants to target multiple Android device types from a single project code base.

Assuming you already have some Java programming experience, are ready to download Android Studio and the Android SDK,
have access to a Windows, Mac or Linux system and ideas for some apps to develop, you are ready to get started.

1.1 Downloading the Code Samples

The source code and Android Studio project files for the examples contained in this book are available for download at:
http://www.ebookfrenzy.com/direct/androidstudio/index.php

The steps to load a project from the code samples into Android Studio are as follows:

From the Welcome to Android Studio dialog, select the Import Non-Android Studio project option.

In the project selection dialog, navigate to and select the folder containing the project to be imported and click on OK.
Click on OK in the Sync Android SDKs dialog.

Click Yes in the Language Level Changed dialog if it appears.

i

1.2 Feedback

We want you to be satisfied with your purchase of this book. If you find any errors in the book, or have any comments, questions
or concerns please contact us at feedback@ebookfrenzy.com.

1.3 Errata

Whilst we make every effort to ensure the accuracy of the content of this book, it is inevitable that a book covering a subject
area of this size and complexity may include some errors and oversights. Any known issues with the book will be outlined,
together with solutions, at the following URL:

http://www.ebookfrenzy.com/errata/androidstudio.html|
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In the event that you find an error not listed in the errata, please let us know by emailing our technical support team at
feedback@ebookfrenzy.com. They are there to help you and will work to resolve any problems you may encounter.
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Chapter 2

2. Setting up an Android Studio Development
Environment

Before any work can begin on the development of an Android application, the first step is to configure a computer system
to act as the development platform. This involves a number of steps consisting of installing the Java Development Kit (JDK)
and the Android Studio Integrated Development Environment (IDE) which also includes the Android Software Development Kit
(SDK).

This chapter will cover the steps necessary to install the requisite components for Android application development on
Windows, Mac OS X and Linux based systems.

2.1 System Requirements

Android application development may be performed on any of the following system types:

e  Windows 2003 (32-bit or 64-bit)

e Windows Vista (32-bit or 64-bit)

e Windows 7 (32-bit or 64-bit)

e Windows 8 / Windows 8.1

e Mac OS X 10.8.5 or later (Intel based systems only)

e Linux systems with version 2.11 or later of GNU C Library (glibc)
e  Minimum of 2GB of RAM (4GB is preferred)

e 1.5GB of available disk space

2.2 Installing the Java Development Kit (JDK)

The Android SDK was developed using the Java programming language. Similarly, Android applications are also developed using
Java. As a result, the Java Development Kit (JDK) is the first component that must be installed.

Android development requires the installation of either version 6 or 7 of the Standard Edition of the Java Platform Development
Kit. Java is provided in both development (JDK) and runtime (JRE) packages. For the purposes of Android development, the JDK
must be installed.

2.2.1 Windows JDK Installation

For Windows systems, the JDK may be obtained from Oracle Corporation’s website using the following URL:
http://www.oracle.com/technetwork/java/javase/downloads/index.htm|

Assuming that a suitable JDK is not already installed on your system, download the latest JDK package that matches the
destination computer system. Once downloaded, launch the installation executable and follow the on screen instructions to
complete the installation process.
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2.2.2 Mac 0S X JDK Installation

Java is not installed by default on recent versions of Mac OS X. To confirm the presence or otherwise of Java, open a Terminal
window and enter the following command:

java -version

Assuming that Java is currently installed, output similar to the following will appear in the terminal window:

java version "1.7.0 71"
Java (TM) SE Runtime Environment (build 1.7.0 71-bl4)
Java HotSpot (TM) 64-Bit Server VM (build 24.71-b01, mixed mode)

In the event that Java is not installed, issuing the “java” command in the terminal window will result in the appearance of a
message which reads as follows together with a dialog on the desktop providing a More Info button which, when clicked will
display the Oracle Java web page:

No Java runtime present, requesting install

On the Oracle Java web page, locate and download the Java SE 7 JDK installation package for Mac OS X.
Open the downloaded disk image (.dmg file) and double-click on the icon to install the Java package (Figure 2-1):
JDK 7 Update 71

Java Development Kit

Double-click on icon to install

JDK 7 Update 71.pkg

Figure 2-1

The Java for OS X installer window will appear and take you through the steps involved in installing the JDK. Once the installation
is complete, return to the Terminal window and run the following command, at which point the previously outlined Java version
information should appear:

java -version

2.3 Linux JDK Installation

Firstly, if the chosen development system is running the 64-bit version of Ubuntu then it is essential that the 32-bit library
support package be installed:

sudo apt-get install ia32-1ibs

As with Windows based JDK installation, it is possible to install the JDK on Linux by downloading the appropriate package from
the Oracle web site, the URL for which is as follows:

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

Packages are provided by Oracle in RPM format (for installation on Red Hat Linux based systems such as Red Hat Enterprise
Linux, Fedora and CentOS) and as a tar archive for other Linux distributions such as Ubuntu.

4
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On Red Hat based Linux systems, download the .rpm JDK file from the Oracle web site and perform the installation using the
rom command in a terminal window. Assuming, for example, that the downloaded JDK file was named jdk-7u71-linux-x64.rpm,
the commands to perform the installation would read as follows:

su
rpm —ihv jdk-7u7l-linux-x64.rpm

To install using the compressed tar package (tar.gz) perform the following steps:
1. Create the directory into which the JDK is to be installed (for the purposes of this example we will assume /home/demo/java).
2. Download the appropriate tar.gz package from the Oracle web site into the directory.

3. Execute the following command (where <jdk-file> is replaced by the name of the downloaded JDK file):

tar xvfz <jdk-file>.tar.gz

4. Remove the downloaded tar.gz file.

5. Add the path to the bin directory of the JDK installation to your SPATH variable. For example, assuming that the JDK ultimately
installed into /home/demo/java/jdk1.7.0_71 the following would need to be added to your SPATH environment variable:
/home/demo/java/jdkl.7.0 71/bin

This can typically be achieved by adding a command to the .bashrc file in your home directory (specifics may differ depending
on the particular Linux distribution in use). For example, change directory to your home directory, edit the .bashrc file contained
therein and add the following line at the end of the file (modifying the path to match the location of the JDK on your system):

export PATH=/home/demo/java/jdkl.7.0 71/bin:$PATH

Having saved the change, future terminal sessions will include the JDK in the SPATH environment variable.

2.4 Downloading the Android Studio Package
Most of the work involved in developing applications for Android will be performed using the Android Studio environment.
Android Studio may be downloaded from the following web page:

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

From this page, either click on the download button if it lists the correct platform (for example on a Windows based web browser
the button will read “Download Android Studio for Windows”), or select the “Other Download Options” link to manually select
the appropriate package for your platform and operating system. On the subsequent screen, accept the terms and conditions
to initiate the download.

2.5 Installing Android Studio

Once downloaded, the exact steps to install Android Studio differ depending on the operating system on which the installation
is being performed.

2.5.1 Installation on Windows

Locate the downloaded Android Studio installation executable file (named android-studio-bundle-<version>.exe) in a Windows
Explorer window and double click on it to start the installation process, clicking the Yes button in the User Account Control
dialog if it appears.
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Once the Android Studio setup wizard appears, work through the various screens to configure the installation to meet your
requirements in terms of the file system location into which Android Studio should be installed and whether or not it should be
made available to other users of the system. Although there are no strict rules on where Android Studio should be installed on
the system, the remainder of this book will assume that the installation was performed into a sub-folder of the user’s home
directory named android-studio. Once the options have been configured, click on the Install button to begin the installation
process.

On versions of Windows with a Start menu, the newly installed Android Studio can be launched from the entry added to that
menu during the installation. On Windows 8, the executable can be pinned to the task bar for easy access by navigating to the
android-studio\bin directory, right-clicking on the executable and selecting the Pin to Taskbar menu option. Note that the
executable is provided in 32-bit (studio) and 64-bit (studio64) executable versions. If you are running a 32-bit system be sure to
use the studio executable.

2.5.2 Installation on Mac 0OS X

Android Studio for Mac OS X is downloaded in the form of a disk image (.dmg) file. Once the android-studio-ide-<version>.dmg
file has been downloaded, locate it in a Finder window and double click on it to open it as shown in Figure 2-2:

[ NON ] \— Android Studio 1.0.1

£ Android
X Studio

Android Studio Applications

Figure 2-2

To install the package, simply drag the Android Studio icon and drop it onto the Applications folder. The Android Studio package
will then be installed into the Applications folder of the system, a process which will typically take a few minutes to compl ete.

To launch Android Studio, locate the executable in the Applications folder using a Finder window and double click on it. When
attempting to launch Android Studio, an error dialog may appear indicating that the JVM cannot be found. If this error occurs,
it will be necessary to download and install the Mac OS X Java 6 JRE package on the system. This can be downloaded from Apple
using the following link:

http://support.apple.com/kb/DL1572
Once the Java for OS X package has been installed, Android Studio should launch without any problems.

For future easier access to the tool, drag the Android Studio icon from the Finder window and drop it onto the dock.
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2.5.3 Installation on Linux

Having downloaded the Linux Android Studio package, open a terminal window, change directory to the location where Android
Studio is to be installed and execute the following command:
unzip /<path to package>/android-studio-ide-<version>-linux.zip

Note that the Android Studio bundle will be installed into a sub-directory named android-studio. Assuming, therefore, that the
above command was executed in /home/demo, the software packages will be unpacked into /home/demo/android-studio.

To launch Android Studio, open a terminal window, change directory to the android-studio/bin sub-directory and execute the
following command:

./studio.sh

2.6 The Android Studio Setup Wizard

The first time that Android Studio is launched after being installed, a dialog will appear providing the option to import settings
from a previous Android Studio version. If you have settings from a previous version and would like to import them into the
latest installation, select the appropriate option and location. Alternatively, indicate that you do not need to import any previous
settings and click on the OK button to proceed.

After Android Studio has finished loading, the setup wizard will appear as shown in Figure 2-3.

£ Setup Wizard - Welcome

,‘&) Android Studio

Welcome! This wizard will set up your development environment for Android Studio.
Additionally, the wizard will help port existing Android apps inte Android Studio
or create a new Android application project.

§"oo =N

Cancel Previous Finish

Figure 2-3

Click on the Next button, choose the Standard installation option and click on Next once again. On the license agreement screen,
select and accept each of the licenses listed before clicking on Finish to complete the setup process. The Welcome to Android
Studio screen should then appear:
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r Android Studio Setup - o

z-‘/ Welcome to Android Studio

Recent Projects Cuick Start

=his Start a new Android Studic project

—m—  Open an existing Android Studie project
|

Sl

E“K/ Import an Andreid code sample

‘ Check out project from Versien Control

Sl

Pb Import Mon-Android Studic project

= Configure

FE Docs and How-Tos

Android Studic 1.0.1 Build 1351641136, Check for updates now.
Figure 2-4

2.7 Installing the Latest Android SDK Packages

The steps performed so far have installed Java, the Android Studio IDE and the current set of default Android SDK packages.
Before proceeding, it is worth taking some time to verify which packages are installed and to install any missing packages.

This task can be performed using the Android SDK Manager, which may be launched from within the Android Studio tool by
selecting the Configure -> SDK Manager option from within the Android Studio welcome dialog. Once invoked, the SDK Manager

tool will appear as illustrated in Figure 2-5:
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Android SDK Manager o E
Packages Tools
SDK Path: C:\Users\Meil\AppData\Local\Android\sdk

Packages
i Mame AP| Rev.  Status o)
a [l | Tools
O Android SDK Tools 2401 [ Installed
[[]+* Android SDK Platform-toals 21 [ Installed
O Android SDK Build-tools 21.1.2 [ Installed
O Android SDK Build-tools 2111 Not installed
O Android SDK Build-tools 211 Not installed
[+ Android SDK Build-tools 21.02 Not installed
[+ Android SDK Build-tools 21.0.1 Not installed
[[]+* Android SDK Build-tools 21 Not installed
O Android SDK Build-tools 20 Not installed
O Android SDK Build-tools 9.7 Not installed
O Android SDK Build-tools 19.0.3 Not installed
[+ Android SDK Build-tools 19.02 Not installed
[ +* Android SDK Build-tools 1901 Not installed
[[]+* Android SDK Build-tools 19 Not installed
O Android SDK Build-tools 1811 Not installed
O Android SDK Build-tools 181 Not installed
O Android SDK Build-tools 1801 Not installed
[+ Android SDK Build-tools 17 Not installed
4 [ Android 5.0.1 (API 21)
[] [@ Documentation for Android SDK 21 1 [ Installed
[11 SDK Platform 21 2 [ Installed
[14 Samples for SDK 21 4 Not installed
Android TV ARM EABI v7a System Image 21 1 Not installed
Android TV Intel x86 Atom System Image 21 1 Not installed
Android Wear ARM EABI v7a System Image 21 1 Not installed
Android Wear Intel x86 Atom System Image 21 1 Not installed
ARM EABI v7a System Image 21 1 Not installed
Intel x86 Atom_64 System Image 21 1 Not installed
[¥] BE Intel x86 Atom System Image 21 1 Not installed v
Show: [¥] Updates/New Installed  Select New or Updates Install 9 packages...
[] Obsolete Deselect All

Done loading packages.

Figure 2-5

Within the Android SDK Manager, make sure that the following packages are listed as Installed in the Status column:

e Tools > Android SDK Tools

e Tools > Android SDK Platform-tools

e Tools > Android SDK Build-tools

e SDK Platform (most recent version) > SDK Platform

e  SDK Platform (most recent version) > ARM EABI v7a System Image
e Extras > Android Support Repository

e  Extras > Android Support Library

e  Extras > Google Repository

e Extras > Google USB Driver (Required on Windows systems only)
e Extras > Intel x86 Emulator Accelerator (HAXM installer)

In the event that any of the above packages are listed as Not Installed, simply select the checkboxes next to those packages and
click on the Install packages button to initiate the installation process. In the resulting dialog, accept the license agreements
before clicking on the Install button. The SDK Manager will then begin to download and install the designated packages. As the
installation proceeds, a progress bar will appear at the bottom of the manager window indicating the status of the installation.

Once the installation is complete, review the package list and make sure that the selected packages are now listed as Installed
in the Status column. If any are listed as Not installed, make sure they are selected and click on the Install packages... button
again.
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2.8 Making the Android SDK Tools Command-line Accessible

Most of the time, the underlying tools of the Android SDK will be accessed from within the Android Studio environment. That
being said, however, there will also be instances where it will be useful to be able to invoke those tools from a command prompt
or terminal window. In order for the operating system on which you are developing to be able to find these tools, it will be
necessary to add them to the system’s PATH environment variable.

Regardless of operating system, the PATH variable needs to be configured to include the following paths (where
<path_to_android_sdk_installation> represents the file system location into which the Android SDK was installed):

<path to android sdk installation>/sdk/tools
<path to android sdk installation>/sdk/platform-tools

The location of the SDK on your system can be identified by launching the SDK Manager and referring to the SDK Path: field
located at the top of the manager window as highlighted in Figure 2-6:

Android SDK Manager = B
Packages Tools
SDK Path: C:\Users\Neil\AppData'Lecal’ inclr@
Packages
Name API Rev.  Status 63
[+ Android SDK Build-tools 21.0.2 Not installed
[]+" Android SDK Build-tools 21.0.1 Not installed
O Android SDK Build-tools 21 Net installed
[+ Android SDK Build-tools 20 Not installed
— Ao Adenid TP Delld dnnl- 4 Blet fmetmllad
Figure 2-6

Once the location of the SDK has been identified, the steps to add this to the PATH variable are operating system dependent:

2.8.1 Windows 7

1. Right-click on Computer in the desktop start menu and select Properties from the resulting menu.

In the properties panel, select the Advanced System Settings link and, in the resulting dialog, click on the Environment
Variables... button.

3. Inthe Environment Variables dialog, locate the Path variable in the System variables list, select it and click on Edit....
Locate the end of the current variable value string and append the path to the android platform tools to the end, using a
semicolon to separate the path from the preceding values. For example, assuming Android Studio was installed into
C:\Users\demo\AppData\Local\Android\sdk, the following would be appended to the end of the current Path value:

;C\Users\demo\AppData\Local\Android/sdk\platform-tools;C:\
\Users\demo\AppData\Local\Android\sdk\tools

4. Click on OK in each dialog box and close the system properties control panel.

Once the above steps are complete, verify that the path is correctly set by opening a Command Prompt window (Start -> All
Programs -> Accessories -> Command Prompt) and at the prompt enter:

echo %Path$%

The returned path variable value should include the paths to the Android SDK platform tools folders. Verify that the platform-
tools value is correct by attempting to run the adb tool as follows:

adb

The tool should output a list of command line options when executed.

10
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Similarly, check the tools path setting by attempting to launch the Android SDK Manager:

android
In the event that a message similar to the following message appears for one or both of the commands, it is most likely that an

incorrect path was appended to the Path environment variable:

'adb' is not recognized as an internal or external command,

operable program or batch file.

2.8.2 Windows 8.1

1. On the start screen, move the mouse to the bottom right hand corner of the screen and select Search from the resulting
menu. In the search box, enter Control Panel. When the Control Panel icon appears in the results area, click on it to launch
the tool on the desktop.

2. Within the Control Panel, use the Category menu to change the display to Large Icons. From the list of icons select the one
labeled System.

3. Follow the steps outlined for Windows 7 starting from step 2 through to step 4.

Open the command prompt window (move the mouse to the bottom right hand corner of the screen, select the Search option
and enter cmd into the search box). Select Command Prompt from the search results.

Within the Command Prompt window, enter:

echo %Path%

The returned path variable value should include the paths to the Android SDK platform tools folders. Verify that the platform-
tools value is correct by attempting to run the adb tool as follows:

adb

The tool should output a list of command line options when executed.

Similarly, check the tools path setting by attempting to launch the Android SDK Manager:

android

In the event that a message similar to the following message appears for one or both of the commands, it is most likely that an
incorrect path was appended to the Path environment variable:

'adb' is not recognized as an internal or external command,
operable program or batch file.

2.8.3 Linux

On Linux this will involve once again editing the .bashrc file. Assuming that the Android SDK bundle package was installed into
/home/demo/Android/sdk, the export line in the .bashrc file would now read as follows:

export PATH=/home/demo/java/jdkl.7.0 10/bin:/home/demo/Android/sdk/platform-
tools: /home/demo/Android/sdk/tools: /home/demo/android-studio/bin:$PATH

Note also that the above command adds the android-studio/bin directory to the PATH variable. This will enable the studio.sh
script to be executed regardless of the current directory within a terminal window.

11
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2.8.4 Mac OS X

A number of techniques may be employed to modify the SPATH environment variable on Mac OS X. Arguably the cleanest
method is to add a new file in the /etc/paths.d directory containing the paths to be added to SPATH. Assuming an Android SDK
installation location of /Users/demo/Library/Android/sdk, the path may be configured by creating a new file named android-sdk
in the /etc/paths.d directory containing the following lines:

/Users/demo/Library/Android/sdk/tools
/Users/demo/Library/Android/sdk/platform-tools

Note that since this is a system directory it will be necessary to use the sudo command when creating the file. For example:

sudo vi /etc/paths.d/android-sdk

2.9 Updating the Android Studio and the SDK

From time to time new versions of Android Studio and the Android SDK are released. New versions of the SDK are installed using
the Android SDK Manager. Android Studio will typically notify you when an update is ready to be installed.

To manually check for Android Studio updates, click on the Check for updates now link located at the bottom of the Android
Studio welcome screen, or use the Help -> Check for Update... menu option accessible from within the Android Studio main
window.

2.10 Summary

Prior to beginning the development of Android based applications, the first step is to set up a suitable development
environment. This consists of the Java Development Kit (JDK), Android SDKs, and Android Studio IDE. In this chapter, we have
covered the steps necessary to install these packages on Windows, Mac OS X and Linux.

12
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Chapter 3

3. Creating an Example Android App in Android
Studio

he preceding chapters of this book have covered the steps necessary to configure an environment suitable for the
Tdevelopment of Android applications using the Android Studio IDE. Before moving on to slightly more advanced topics, now
is a good time to validate that all of the required development packages are installed and functioning correctly. The best way
to achieve this goal is to create an Android application and compile and run it. This chapter will cover the creation of a simple
Android application project using Android Studio. Once the project has been created, a later chapter will explore the use of the
Android emulator environment to perform a test run of the application.

3.1 Creating a New Android Project

The first step in the application development process is to create a new project within the Android Studio environment. Begin,
therefore, by launching Android Studio so that the “Welcome to Android Studio” screen appears as illustrated in Figure 3-1:

w Android Studio -

t’ Welcome to Android Studio

Recent Projects Quick Start
Start a new Android Studio project

~ Open an existing Android Studio project
Import an Android code sample

Check out project from Version Control

« #@ [ 3

—

E\R‘ Impart Non-Android Studio project

V4 G
—

l_:f Docs and How-Tos
‘Android Studio 1.0.1 Build 1351641136 Check for updates now.
Figure 3-1

Once this window appears, Android Studio is ready for a new project to be created. To create the new project, simply click on
the Start a new Android Studio project option to display the first screen of the New Project wizard as shown in Figure 3-2:

13
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® Create New Project

New Project
H Android Studio

Configure your new project

Application name: [ MyAppIi(ation‘ ]

LCompany Domain: | ebookfrenzy.com |

Package name: com.ebookfrenzy.myapplication Edit

Project location: ChUsers\Neil\AndroidStudioProjects\MyApplication ”:\

Figure 3-2

3.2 Defining the Project and SDK Settings

In the New Project window, set the Application name field to AndroidSample. The application name is the name by which the
application will be referenced and identified within Android Studio and is also the name that will be used when the completed
application goes on sale in the Google Play store.

The Package Name is used to uniquely identify the application within the Android application ecosystem. It should be based on
the reversed URL of your domain name followed by the name of the application. For example, if your domain is
www.mycompany.com, and the application has been named AndroidSample, then the package name might be specified as
follows:

com.mycompany.androidsample

If you do not have a domain name, you may also use ebookfrenzy.com for the purposes of testing, though this will need to be
changed before an application can be published:

com.ebookfrenzy.androidsample

The Project location setting will default to a location in the folder named AndroidStudioProjects located in your home directory
and may be changed by clicking on the button to the right of the text field containing the current path setting.

Click Next to proceed. On the form factors screen, enable the Phone and Tablet option and set the minimum SDK setting to API
8: Android 2.2 (Froyo). The reason for selecting an older SDK release is that this ensures that the finished application will be able
to run on the widest possible range of Android devices. The higher the minimum SDK selection, the more the application will be
restricted to newer Android devices. A useful chart (Figure 3-3) can be viewed by clicking on the Help me choose link. This
outlines the various SDK versions and API levels available for use and the percentage of Android devices in the marketplace on
which the application will run if that SDK is used as the minimum level. In general it should only be necessary to select a more

14
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recent SDK when that release contains a specific feature that is required for your application. To help in the decision process,
selecting an API level from the chart will display the features that are supported at that level.

L]

APILEVEL CUMULATIVE
DISTRIBUTION

2.2

Gingerbread

Ice Cream Sandwich

Jelly Bean

Jelly Bean

Lollipop

The minimum SDK version determines the lowest level of Android that your app will run on.
You typically want to target as many users as possible, 5o you would ideally want to support
everyone - with a minimum SDK version of 1. However, that has some disadvantages, such

a5 lack of features, and very few people use devices that old anymore.

Your choice of minimum SDK level should be a tradeoff between the distribution of users
you wish to target and the features that your application will need.

Click on an AP level for more information.

Figure 3-3

Since the project is not intended for Google TV, Google Glass or wearable devices, leave the remaining options disabled before

clicking Next.

3.3 Creating an Activity

The next step is to define the type of initial activity that is to be created for the application. A range of different activity types is
available when developing Android applications. The Master/Detail Flow option will be covered in a later chapter. For the
purposes of this example, however, simply select the option to create a Blank Activity.

] Create New Project

Add an activity to Mobile

Add Mo Activity

f—————

- —

Blank Activity Blank Activity with Fragment

Y

. ¥

Figure 3-4
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With the Blank Activity option selected, click Next. On the final screen (Figure 3-5) name the activity and title
AndroidSampleActivity. The activity will consist of a single user interface screen layout which, for the purposes of this example,
should be named activity_android_sample as shown in Figure 3-5 and with a menu resource named menu_android_sample:

Lo Create New Project

Choose options for your new file

Creates a new blank activity with an action bar.

{ . AAAAAA
Activity Name: |AndroidSamp\aActivity |
Layout Mame: | activity_android_sample |
Title: [ AndroidsampleActivity |
Menu Resource Name: | menu_android_sample l
Blank Activity

The name of the resource file to create for the menu items

| Previous ‘ ‘ Mext | | Cancel ‘ m

Figure 3-5

Finally, click on Finish to initiate the project creation process.

3.4 Modifying the Example Application

At this point, Android Studio has created a minimal example application project and opened the main window.

L] AndroidSample - [CA\Users\Neil\tmp\MyApplication] - [app] - ..\app\src\mainires\layoutiactivity_android_sample.xml - Android Studio 1.0.2 = =
Eile Edit View Navigate Code Anahge Befoctor Bubd Fun Tooks VCS Window Help

oH O ¥ @ Y P KR ¥E FLAES 7 Q
"4 MyApplication  "3app [Jsrc [main Cdres [ layout @ actwity_sndroi

© @ 1| © AndroidSampleActivityjvs x amplesml x =
oy e " androidsample- @)~ IE e Ei
3
H
&
3 Gradle Scripts
Froperties ?HY
leyout-height mateh._parert
i
£ O
£
H focusabienTouchMode (]
2 guavity i
:
HTamnal & EAndid B QMesagss 21000 Eertlon (¥l Gradle Coniose b Memory Moitor
(2] Gradle build finizhed in 26 sec (moments sgo) B

Figure 3-6

The newly created project and references to associated files are listed in the Project tool window located on the left hand side

of the main project window. The Project tool window has a number of modes in which information can be displayed. By default,
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this panel will be in Android mode. This setting is controlled by the drop down menu at the top of the panel as highlighted in
Figure 3-6. If the panel is not currently in Android mode, click on this menu and switch to Android mode:

AndroidSample [ app | Jsrc 0 L0 main o LZres 0]

& Android ) N2
g [ Project
=) 5
. Packages
Android

Scopes
able

t
ctivity_android_samplexml

* Project Files

Problems

«Q 10 Structure
L]

* Production

* Tests B

¥ Gradle Scripts

Figure 3-7

The example project created for us when we selected the option to create an activity consists of a user interface containing a
label that will read “Hello World” when the application is executed.

The next step in this tutorial is to modify the user interface of our application so that it displays a larger text view object with a
different message to the one provided for us by Android Studio.

The user interface design for our activity is stored in a file named activity_android_sample.xml which, in turn, is located under
app -> res -> layout in the project file hierarchy. Using the Project tool window, locate this file as illustrated in Figure 3-8:

i Android v| D = | &% I

ject

app
manifests

'+ 1 Pro

java
4 res
drawable

layout

activity_android_samplexml

=] 7: Structure

menu
values
& Gradle Scripts

Figure 3-8

Once located, double click on the file to load it into the User Interface Designer tool which will appear in the center panel of the

Android Studio main window:
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© AndroidSampleActivityjava % | B activity_android_sampleaml |

Palette #-1° [L MNexsar [“j- DappTheme "~ Androidsampler @+ 1R121+ Component Tree B A
EllCeyone =l B @aapp @] §ocesce
[C] FrameLayout RelativeLayout

[T7] LinearLayout (Herizontal)
[~ LinearLayout (Vertical)
[l TableLayout

[BE] TextView - @string/hella_warld

i TableRow
[7] GridLayout
: 5:0
Relativelayout ¥ A 5:00
[ Widgets Hello world!
[BE] Plain TextView
[Ab| Large Text
(b Medium Text
[BE] Small Text
ok Button
oF Small Button
(®) RadioButton
[¥] CheckBax Properties ? 57
o Switch
~ ToggleButton
B ImageButton layout:height match_parent
& ImageView style
== ProgressBar (Large) accessibilityLiveRegion
== ProgressBar (Normal)
algha
== ProgressBar (Small)
== ProgressBar (Horizontal) background
101 SeekBar backgroundTint
# RatingBar backgroundTintMede
= Spinner clickable O
@ WebView centDeserint
contentDescription
[27 Text Fields 4
1| Plain Text elevation
7] Person Name focusable O
1| Password focusableinTouchMode (]
i Password (Numeric) gravity 1
E-mail
mai "
] Phene
] Postal Address ignoreGravity
| Multiline Text importantForAccessibilit
Design  Text

Figure 3-9

Inthe toolbar across the top of Designer window is a menu currently set to Nexus 4 which is reflected in the visual representation
of the device within the Designer panel. A wide range of other device options are available for selection by clicking on this menu.

To change the orientation of the device representation between landscape and portrait simply use the drop down menu

o
I:I-v

immediately to the right of the device selection menu showing the icon.

As can be seen in the device screen, the layout already includes a label that displays a Hello World! message. Running down the
left hand side of the panel is a palette containing different categories of user interface components that may be used to
construct a user interface, such as buttons, labels and text fields. It should be noted, however, that not all user interface
components are obviously visible to the user. One such category consists of layouts. Android supports a variety of different
layouts that provide different levels of control over how visual user interface components are positioned and managed on the
screen. Though it is difficult to tell from looking at the visual representation of the user interface, the current design has been
created using a Relativelayout. This can be confirmed by reviewing the information in the Component Tree panel which, by
default, is located in the upper right hand corner of the Designer panel and is shown in Figure 3-10:
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#-

JHl
Ml

Component Tree

Device Screen

v iE Relativelayout

[AE] TextView - @string/hello_world

Figure 3-10

As we can see from the component tree hierarchy, the user interface consists of a RelativelLayout parent with a single child in
the form of a TextView object.

The first step in modifying the application is to delete the TextView component from the design. Begin by clicking on the
TextView object within the user interface view so that it appears with a blue border around it. Once selected, press the Delete
key on the keyboard to remove the object from the layout.

In the Palette panel, locate the Widgets category. Click and drag the Large Text object and drop it in the center of the user
interface design when the green marker lines appear to indicate the center of the display:

Figure 3-11

The Android Studio Designer tool also provides an alternative to dragging and dropping components from the palette on to the
design layout. Components may also be added by selecting the required object from the palette and then simply clicking on the
layout at the location where the component is to be placed.
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The next step is to change the text that is currently displayed by the TextView component. Double click on the object in the
design layout to display the text and id editing panel as illustrated in Figure 3-12. Within the panel, change the text property
from “Large Text” to “Welcome to Android Studio”.

e (B [||

Figure 3-12

At this point it is important to explain the light bulb next to the TextView object in the layout. This indicates a possible problem
and provides some recommended solutions. Clicking on the icon in this instance informs us that the problem is as follows:

[I18N] Hardcoded string “Welcome to Android Studio”, should use @string resource

This 118N message is informing us that a potential issue exists with regard to the future internationalization of the project

“

(“1218N” comes from the fact that the word “internationalization” begins with an “1”, ends with an “N” and has 18 letters in
between). The warning is reminding us that when developing Android applications, attributes and values such as text strings
should be stored in the form of resources wherever possible. Doing so enables changes to the appearance of the application to
be made by modifying resource files instead of changing the application source code. This can be especially valuable when
translating a user interface to a different spoken language. If all of the text in a user interface is contained in a single resource
file, for example, that file can be given to a translator who will then perform the translation work and return the translated file
forinclusionin the application. This enables multiple languages to be targeted without the necessity for any source code changes
to be made. In this instance, we are going to create a new resource named welcomestring and assign to it the string “Welcome

to Android Studio”.

Click on the arrow to the right of the warning message to display the menu of possible solutions (Figure 3-13).

L
-2 —m‘eicom-efo-&ndfofﬂ-s-mﬂi-q- = I
| ¢ [118N] Hardceded string "Welcome to Android Studio”, should use @string resource ®

2 Disable inspection
;“ Edit 'Hardcoded text’ inspection settings
Suppress with @SuppressLint {Java) or tools:iignore (XML)

Figure 3-13

From the menu, select the Extract string resource option to display the Extract Resource dialog. In this dialog, enter
welcomestring into the Resource name: field before clicking on OK. The string is now stored as a resource in the app -> res ->
values -> strings.xml file.

3.5 Reviewing the Layout and Resource Files

Before moving on to the next chapter, we are going to look at some of the internal aspects of user interface design and resource
handling. In the previous section, we made some changes to the user interface by modifying the activity_android_sample.xml
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file using the Ul Designer tool. In fact, all that the Designer was doing was providing a user-friendly way to edit the underlying
XML content of the file. In practice, there is no reason why you cannot modify the XML directly in order to make user interface
changes and, in some instances, this may actually be quicker than using the Designer tool. At the bottom of the Designer panel
are two tabs labeled Design and Text respectively. To switch to the XML view simply select the Text tab as shown in Figure 3-14:

© AndroidSampleActivityjava X | & activity_android_samplexml X | @ stringsxml % Preview k- A |

€) Ci<Relativelayout xmlns:android="http://schemas.android.com/apk/res/android" B [L- MNewsa (- WApptheme ™ Androidsample- @~ 15121~
smlns: tools="http://schemas.android.con/tools" android:layout width="match parent"
android:layout height="match parent” android:paddingleft="16dp"
android:paddingRight="16dp"

android:paddingTop="16dp"

android:paddingBottom="16dp" tools:context=".AndroidSampleActivity">

=] <TextView

android:layout width="wrap_content"

android:layout height="wrap_content"

android: texthAppearance="?android:attr/textAppearancelarge"
android: text="@string/welcomestring"
android:id="@+id/textView"

android:layout centerVertical="true"

=] android:layout centerHorizontal="true" />
C1¢/Relativelayout>

Welcome to Android Studio

| Design | Text
Figure 3-14

As can be seen from the structure of the XML file, the user interface consists of the RelativeLayout component, which in turn,
is the parent of the TextView object. We can also see that the text property of the TextView is set to our welcomestring resource.
Although varying in complexity and content, all user interface layouts are structured in this hierarchical, XML based way.

One of the more powerful features of Android Studio can be found to the right hand side of the XML editing panel. This is the
Preview panel and shows the current visual state of the layout. As changes are made to the XML layout, these will be reflected
in the preview panel. To see this in action, modify the XML layout to change the background color of the RelativeLayout to a
shade of red as follows:

<Relativelayout xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:tools="http://schemas.android.com/tools"
android:layout width="match parent"
android:layout height="match parent"
android:paddingLeft="@dimen/activity horizontal margin"
android:paddingRight="@dimen/activity horizontal margin"
android:paddingTop="€dimen/activity vertical margin"
android:paddingBottom="@dimen/activity vertical margin"
tools:context=".AndroidSampleActivity"
android:background="#££2438" >

<TextView
android:layout width="wrap content"
android:layout height="wrap content"
android:textAppearance="?android:attr/textAppearancelarge"
android:text="@string/welcomestring"
android:id="@+id/textView"
android:layout centerVertical="true"
android:layout centerHorizontal="true" />
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</RelativeLayout>

Note that the color of the preview changes in real-time to match the new setting in the XML file. Note also that a small red
square appears in the left hand margin (also referred to as the gutter) of the XML editor next to the line containing the color
setting. This is a visual cue to the fact that the color red has been set on a property. Change the color value to #a0ff28 and note
that both the small square in the margin and the preview change to green.

Finally, use the Project view to locate the app -> res -> values -> strings.xml file and double click on it to load it into the editor.
Currently the XML should read as follows:

<?xml version="1.0" encoding="utf-8"?>
<resources>

<string name="app name">AndroidSample</string>

<string name="hello world">Hello world!</string>

<string name="action settings">Settings</string>

<string name="welcomestring">Welcome to Android Studio</string>

</resources>

As a demonstration of resources in action, change the string value currently assigned to the welcomestring resource and then
return to the Designer by selecting the tab for the layout file in the editor panel. Note that the layout has picked up the new
resource value for the welcome string.

There is also a quick way to access the value of a resource referenced in an XML file. With the Designer tool in Text mode, click
on the “@string/welcomestring” property setting so that it highlights and then press Ctrl+B on the keyboard. Android Studio
will subsequently open the strings.xml file and take you to the line in that file where this resource is declared. Use this
opportunity to revert the string resource back to the original “Welcome to Android Studio” text.

3.6 Previewing the Layout

So far in this chapter, the layout has only been previewed on a representation of the Nexus 4 device. As previously discussed,
the layout can be tested for other devices by making selections from the device menu in the toolbar across the top edge of the
Designer panel. Another useful option provided by this menu is Preview All Screen Sizes which, when selected, shows the layout
in all currently configured device configurations as demonstrated in Figure 3-15:
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Figure 3-15

To revert to a single preview layout, select the device menu once again, this time choosing the Remove Previews option.

3.7 Summary

Whilst not excessively complex, a number of steps are involved in setting up an Android development environment. Having
performed those steps, it is worth working through a simple example to make sure the environment is correctly installed and
configured. In this chapter, we have created a simple application and then used the Android Studio Ul Designer to modify the
user interface layout. In doing so, we explored the importance of using resources wherever possible, particularly in the case of
string values, and briefly touched on the topic of layouts. Finally, we looked at the underlying XML that is used to store the user
interface designs of Android applications.

Whilst it is useful to be able to preview a layout from within the Android Studio Designer tool, there is no substitute for testing
an application by compiling and running it. In a later chapter entitled Creating an Android Virtual Device (AVD) in Android Studio,
the steps necessary to set up an emulator for testing purposes will be covered in detail. Before running the application, however,
the next chapter will take a small detour to provide a guided tour of the Android Studio user interface.
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Chapter 4

4. A Tour of the Android Studio User Interface

Whilst it is tempting to plunge into running the example application created in the previous chapter, doing so involves
using aspects of the Android Studio user interface which are best described in advance.

Android Studio is a powerful and feature rich development environment that is, to a large extent, intuitive to use. That being
said, taking the time now to gain familiarity with the layout and organization of the Android Studio user interface will
considerably shorten the learning curve in later chapters of the book. With this in mind, this chapter will provide an initial
overview of the various areas and components that make up the Android Studio environment.

4.1 The Welcome Screen

The welcome screen (Figure 4-1) is displayed any time that Android Studio is running with no projects currently open (open
projects can be closed at any time by selecting the File -> Close Project menu option). If Android Studio was previously exited
while a project was still open, the tool will by-pass the welcome screen next time it is launched, automatically opening the
previously active project.

¢ Android Studio -

? Welcome to Android Studio

Recent Projects Quick Start
AndroidSample
~AAndrcidStudicPrajecs\AndroidSampls ) Start a new Android Studio project
=[»= Open an existing Andreid Studio project

PR: Import an Android code sample

Check out project from Version Control

%, Imeort Non-Android Studio project

A2 Configure

P )
I;ﬂ Docs and How-Tos

Android Studio 1.0.1 Build 1351641136, Check for updates now.
Figure 4-1

In addition to a list of recent projects, the Quick Start menu provides a range of options for performing tasks such as opening,
creating and importing projects along with access to projects currently under version control. In addition, the Configure option
provides access to the SDK Manager along with a vast array of settings and configuration options. A review of these options will
quickly reveal that there is almost no aspect of Android Studio that cannot be configured and tailored to your specific needs.

Finally, the status bar along the bottom edge of the window provides information about the version of Android Studio currently
running, along with a link to check if updates are available for download.
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4.2 The Main Window

When a new project is created, or an existing one opened, the Android Studio main window will appear. When multiple projects
are open simultaneously, each will be assigned its own main window. The precise configuration of the window will vary
depending on which tools and panels were displayed the last time the project was open, but will typically resemble that of

® AndroidSample - [C:\Users\Neil\AndroidStudioProjects\AndroidSample] - [app] - ..\app\src\main\java\com\ebookfrenzy\myapplication\AndroidSampleActivityj.. — =
File Edit View Navigate Code Analyze Refactor Build Run Tools VCS Window Help
== ) *Od AR & Yi[Rap-| P % B ¥ FELE & ? @ Q
AndroidSample ' [“Zapp ' [ src - 1 main ' [java ' 51 com : 1 ebookfrenzy | 21 myapplication ' € AndraidSampleActivity
# Android ¥ € = | #- |- | (© AndroidSampleActivityjava X | [ activity_android_samplexm| X | © stringsaml X -
B app package com.ebookErenzy.myapplication; LIS
A manifests ]
- java Bimport ... EH
" Hres b
5
g drawable & public class AndroidSamplelecivity extends ActionBarletivicy | m
s layout =
L5 S activity_android_samplexml Goverride 5
v menu al ©  protected void onCreate (Sundle savedInstanceState) { S
values super.onCreate (savedlnstanceState) =t
dimensaml (2 setContentView (R.1ayout.activity android sample); -
i - [£ 3
& strings.ml o]
S stylesxml @ 2
2 Gradle Scripts goverride z
ol I public boolean onCreateQpticnsMenu (Menu menu) {
getMenuInflater () .inflate (R.menu.menn_android sample, menu):
return true;
[S ¥
ol public boolean onlpticnsItemSelected(Menultem item) {
? S -
[S
if (id == R.id.actian settings) {
2 return true:
= )
£
= return super.onCptionsItenSelected (item);
& e
1
H
"
&
Z2T0DO W G Android [ Terminal Eventlog  [E] Gradle Console 4 Memory Monitor
] @ 11 (CRLF 3 (UTF-8% & @

Figure 4-2
The various elements of the main window can be summarized as follows:
A — Menu Bar — Contains a range of menus for performing tasks within the Android Studio environment.

B — Toolbar — A selection of shortcuts to frequently performed actions. The toolbar buttons provide quicker access to a select
group of menu bar actions. The toolbar can be customized by right-clicking on the bar and selecting the Customize Menus and

Toolbars... menu option.

C — Navigation Bar — The navigation bar provides a convenient way to move around the files and folders that make up the
project. Clicking on an element in the navigation bar will drop down a menu listing the subfolders and files at that location ready

for selection. This provides an alternative to the Project tool window.

D - Editor Window — The editor window displays the content of the file on which the developer is currently working. What gets
displayed in this location, however, is subject to context. When editing code, for example, the code editor will appear. When
working on a user interface layout file, on the other hand, the user interface Designer tool will appear. When multiple files are
open, each file is represented by a tab located along the top edge of the editor as shown in Figure 4-3.
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@ activity_android_samplexml C AndroidSamplefctivity.java % & stylesuml X

package com.ebockfrenzy.androidsample;
import Soc

< épublic class Endroid3amplelctivity extends ActicnBarlctivity |

Figure 4-3

E — Status Bar — The status bar displays informational messages about the project and the activities of Android Studio together
with the tools menu button located in the far left corner. Hovering over items in the status bar will provide a description of that
field. Many fields are interactive, allowing the user to click to perform tasks or obtain more detailed status information.

F — Project Tool Window — The project tool window provides a hierarchical overview of the project file structure allowing
navigation to specific files and folders to be performed. The drop-down menu in the toolbar can be used to display the project
in a number of different ways. The default setting is the Android view which is the mode primarily used in the remainder of this
book.

The project tool window is just one of a number of tool windows available within the Android Studio environment.

4.3 The Tool Windows

In addition to the project view tool window, Android Studio also includes a number of other windows which, when enabled, are
displayed along the bottom and sides of the main window. The tool window quick access menu can be accessed by hovering
the mouse pointer over the button located in the far left hand corner of the status bar (Figure 4-4) without clicking the mouse
button.

[Z] Terminal

Event Log
¥t Favorites
[Z] Gradle Console
& Build Vaniants
&+ Android
# Gradle
&5 TODO
W Structure
® Commander
M Maven Projects
D Project

= )
Memory Monitor [ [E Terminal

O
Figure 4-4
Selecting an item from the quick access menu will cause the corresponding tool window to appear within the main window.

Alternatively, a set of tool window bars can be displayed by clicking on the quick access menu icon in the status bar. These bars
appear along the left, right and bottom edges of the main window (as indicated by the arrows in Figure 4-5) and contain buttons
for showing and hiding each of the tool windows. When the tool window bars are displayed, a second click on the button in the
status bar will hide them.

27



(c) ketabton.com: The Digital Library
A Tour of the Android Studio User Interface
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Figure 4-5

Clicking on a button will display the corresponding tool window whilst a second click will hide the window. Buttons prefixed
with a number (for example 1: Project) indicate that the tool window may also be displayed by pressing the Alt key on the
keyboard (or the Command key for Mac OS X) together with the corresponding number.

The location of a button in a tool window bar indicates the side of the window against which the window will appear when
displayed. These positions can be changed by clicking and dragging the buttons to different locations in other window tool bars.

Each tool window has its own toolbar along the top edge. The buttons within these toolbars vary from one tool to the next,
though all tool windows contain a settings option, represented by the cog icon, which allows various aspects of the window to
be changed. Figure 4-6 shows the settings menu for the project view tool window. Options are available, for example, to undock
a window and to allow it to float outside of the boundaries of the Android Studio main window.

F--Y . =5 - B
¥ Andioi - | O +| & Flatten Packages
. Ei gmaniﬂsis W Compact Empty Middle Packages
> [java Show Members
. v Cires Autoscroll to Source
E b [ drawable Autoscroll from Socurce
E v [E1layout Sort by Type
= & activity_android_sampleaml V' Folders Always on Top
v » [ menu %' Pinned Mode
v [ values v Docked Mode
+ E7 dimensaml (2) Floating Mode
& strings.xml Split Mode
@ stulesaxml

Figure 4-6

All of the windows also include a far right button on the toolbar providing an additional way to hide the tool window from view.
A search of the items within a tool window can be performed simply by giving that window focus by clicking in it and then typing
the search term (for example the name of a file in the Project tool window). A search box will appear in the window’s tool bar

and items matching the search highlighted.

Android Studio offers a wide range of window tool windows, the most commonly used of which are as follows:
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Project — The project view provides an overview of the file structure that makes up the project allowing for quick navigation
between files. Generally, double clicking on a file in the project view will cause that file to be loaded into the appropriate editing
tool.

Structure — The structure tool provides a high level view of the structure of the source file currently displayed in the editor. This
information includes a list of items such as classes, methods and variables in the file. Selecting an item from the structure list
will take you to that location in the source file in the editor window.

Favorites — A variety of project items can be added to the favorites list. Right-clicking on a file in the project view, for example,
provides access to an Add to Favorites menu option. Similarly, a method in a source file can be added as a favorite by right-
clicking on itin the Structure tool window. Anything added to a Favorites list can be accessed through this Favorites tool window.

Build Variants — The build variants tool window provides a quick way to configure different build targets for the current
application project (for example different builds for debugging and release versions of the application, or multiple builds to
target different device categories).

TODO - As the name suggests, this tool provides a place to review items that have yet to be completed on the project. Android
Studio compiles this list by scanning the source files that make up the project to look for comments that match specified TODO
patterns. These patterns can be reviewed and changed by selecting the File -> Settings... menu option and navigating to the
TODO page listed under IDE Settings.

Messages — The messages tool window records output from the Gradle build system (Gradle is the underlying system used by
Android Studio for building the various parts of projects into runnable applications) and can be useful for identifying the causes
of build problems when compiling application projects.

Android — The Android tool window provides access to the Android debugging system. Within this window tasks such as
monitoring log output from a running application, taking screenshots and videos of the application, stopping a process and
performing basic debugging tasks can be performed.

Terminal — Provides access to a terminal window on the system on which Android Studio is running. On Windows systems this
is the Command Prompt interface, whilst on Linux and Mac OS X systems this takes the form of a Terminal prompt.

Run —The run tool window becomes available when an application is currently running and provides a view of the results of the
run together with options to stop or restart a running process. If an application is failing to install and run on a device or
emulator, this window will typically provide diagnostic information relating to the problem.

Event Log — The event log window displays messages relating to events and activities performed within Android Studio. The
successful build of a project, for example, or the fact that an application is now running will be reported within this window tool.

Gradle Console — The Gradle console is used to display all output from the Gradle system as projects are built from within
Android Studio. This will include information about the success or otherwise of the build process together with details of any
errors or warnings.

Maven Projects — Maven is a project management and build system designed to ease the development of complex Java based
projects and overlaps in many areas with the functionality provided by Gradle. Google has chosen Gradle as the underlying build
system for Android development, so unless you are already familiar with Maven or have existing Maven projects to import, your
time will be better spent learning and adopting Gradle for your projects. The Maven projects tool window can be used to add,
manage and import Maven based projects within Android Studio.

Gradle — The Gradle tool window provides a view onto the Gradle tasks that make up the project build configuration. The
window lists the tasks that are involved in compiling the various elements of the project into an executable application. Right-
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click on a top level Gradle task and select the Open Gradle Config menu option to load the Gradle build file for the current
project into the editor. Gradle will be covered in greater detail later in this book.

Commander — The Commander window tool can best be described as a combination of the Project and Structure tool windows,
allowing the file hierarchy of the project to be traversed and for the various elements that make up classes to be inspected and
loaded into the editor or designer windows.

Memory Monitor — Connects to running Android applications and monitors memory usage statistics in the form of a real-time

graph.

Designer — Available when the Ul Designer is active, this tool window provides access to the designer’s Component Tree and
Properties panels.

4.4 Android Studio Keyboard Shortcuts

Android Studio includes an abundance of keyboard shortcuts designed to save time when performing common tasks. A full
keyboard shortcut keymap listing can be viewed and printed from within the Android Studio project window by selecting the
Help -> Default Keymap Reference menu option.

4.5 Switcher and Recent Files Navigation

Another useful mechanism for navigating within the Android Studio main window involves the use of the Switcher. Accessed via
the Ctrl-Tab keyboard shortcut, the switcher appears as a panel listing both the tool windows and currently open files (Figure
4-7).

Switcher

= [ Messages &1 strings.xml
D 1: Project @ activity_android_samplexml
0 2 Favorites
M 4 Memory Monitor
5: Event Log
% g TODO
v T: Structure
& 8: Android
-1 8% Commander
[E A: Terminal
& B: Build Variants
S C: Gradle

M D: Maven Projects

Figure 4-7

Once displayed, the switcher will remain visible for as long as the Ctrl key remains depressed. Repeatedly tapping the Tab key
whilst holding down the Ctrl key will cycle through the various selection options, whilst releasing the Ctrl key causes the currently
highlighted item to be selected and displayed within the main window.

In addition to the switcher, navigation to recently opened files is provided by the Recent Files panel (Figure 4-8). This can be
accessed using the Ctrl-E keyboard shortcut (Cmd-E on Mac OS X). Once displayed, either the mouse pointer can be used to
select an option or, alternatively, the keyboard arrow keys can be used to scroll through the file name and tool window options.
Pressing the Enter key will select the currently highlighted item.
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4.6 Changing the Android Studio Theme

The overall theme of the Android Studio environment may be changed either from the welcome screen using the Configure ->
Settings option, or via the File -> Settings... menu option of the main window.

Figure 4-8

Once the settings dialog is displayed, select the Appearance option in the left hand panel and then change the setting of the
Theme menu before clicking on the Apply button. The themes currently available consist of IntelliJ, Windows and Darcula. Figure

4-9 shows an example of the main window with the Darcula theme selected:

# AndroidSample - [C:\Users\Neil\AndroidStudioProjects\AndroidSample] - [app] - ..\app\src\main\res\menu\menu_android_samplexml - Androi.. = =]

4.7 Summary

Figure 4-9

The primary elements of the Android Studio environment consist of the welcome screen and main window. Each open project
is assigned its own main window which, in turn, consists of a menu bar, toolbar, editing and design area, status bar and a
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collection of tool windows. Tool windows appear on the sides and bottom edges of the main window and can be accessed either
using the quick access menu located in the status bar, or via the optional tool window bars.

There are very few actions within Android Studio which cannot be triggered via a keyboard shortcut. A keymap of default
keyboard shortcuts can be accessed at any time from within the Android Studio main window.
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5. Creating an Android Virtual Device (AVD) in
Android Studio

n the course of developing Android apps in Android Studio it will be necessary to compile and run an application multiple
Itimes. An Android application may be tested by installing and running it either on a physical device or in an Android Virtual
Device (AVD) emulator environment. Before an AVD can be used, it must first be created and configured to match the
specification of a particular device model. The goal of this chapter, therefore, is to work through the steps involved in creating
such a virtual device using the Nexus 7 tablet as a reference example.

5.1 About Android Virtual Devices

AVDs are essentially emulators that allow Android applications to be tested without the necessity to install the application on a
physical Android based device. An AVD may be configured to emulate a variety of hardware features including options such as
screen size, memory capacity and the presence or otherwise of features such as a camera, GPS navigation support or an
accelerometer. As part of the standard Android Studio installation, a number of emulator templates are installed allowing AVDs
to be configured for a range of different devices. Additional templates may be loaded or custom configurations created to match
any physical Android device by specifying properties such as processor type, memory capacity and the size and pixel density of
the screen. Check the online developer documentation for your device to find out if emulator definitions are available for
download and installation into the AVD environment.

When launched, an AVD will appear as a window containing an emulated Android device environment. Figure 5-1, for example,
shows an AVD session configured to emulate the Google Nexus 7 device.

New AVDs are created and managed using the Android Virtual Device Manager, which may be used either in command-line
mode or with a more user-friendly graphical user interface.
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5554:Nexus_7_2012_AP| 21 - - IEH

Figure 5-1
5.2 Creating a New AVD

In order to test the behavior of an application, it will be necessary to create an AVD for a specific Android device configuration.

To create a new AVD, the first step is to launch the AVD Manager. This can be achieved from within the Android Studio
environment by selecting the Tools -> Android -> AVD Manager menu option from within the main window. Alternatively, the
tool may be launched from a terminal or command-line prompt using the following command:

android avd

Once launched, the tool will appear as outlined in Figure 5-2. Assuming a new Android SDK installation, no AVDs will currently
be listed:
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Your Virtual Devices

A Android Studio

AVD Manager

Creating an Android Virtual Device (AVD) in Android Studio

| =—
Virtual devices allow you to test your application without having to
own the physical devices.
To prioritize which devices to test your application on, visit the
Android Dashboards, where you can get up-to-date information on
which devices are active in the Android and Goegle Play ecosystem.
Figure 5-2

Begin the AVD creation process by clicking on the Create a virtual device button in order to invoke the Virtual Device

Configuration dialog:

L]

Select Hardware
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Virtual Device Configuration ﬂ

I Resolution
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Wear Mexus 6 596"
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430x800

T20x1280
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Figure 5-3

Within the dialog, perform the following steps to create a first generation Nexus 7 compatible emulator:

4.
5.

From the Category panel, select the Tablet option to display the list of available Android tablet AVD templates.
Select the Nexus 7 (2012) device option and click Next.
On the System Image screen, select the latest version of Android (at time of writing this is Android 5.0.1, Lollipop API level
21) for the armeabi-v7a ABI. Click Next to proceed.
Enter a descriptive name (for example Nexus 7) into the name field.

Click Finish to create the AVD.

With the AVD created, the AVD Manager may now be closed. If future modifications to the AVD are necessary, simply re-open
the AVD Manager, select the AVD from the list and click on the pencil icon in the Actions column of the device row in the AVD

Manager.
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5.3 Starting the Emulator

To perform a test run of the newly created AVD emulator, simply select the emulator from the AVD Manager and click on the
launch button (the green triangle in the Actions column) followed by Launch in the resulting Launch Options dialog. The emulator
will appear in a new window and, after a short period of time, the “android” logo will appear in the center of the screen. The
first time the emulator is run, it can take up to 10 minutes for the emulator to fully load and start. On subsequent invocations,
this will typically reduce to a few minutes. In the event that the startup time on your system is considerable, d o not hesitate to
leave the emulator running. The system will detect that it is already running and attach to it when applications are launched,
thereby saving considerable amounts of startup time.

Another option when using the emulator is to enable the Snapshot option in the AVD settings screen. This option, which can
only be used when the Use Host GPU option is disabled, enables the state of an AVD instance to be saved and reloaded next
time it is launched. This can result in an emulator startup time of just a few seconds.

To enable snapshots, edit the settings for the AVD configuration and click on the Show Advanced Settings button. In the
Emulated Performance section of the advanced settings panel, disable the Use Host GPU option and enable the Store a snapshot
for faster startup as outlined in Figure 5-4:

Startup size

and Scale: Auto
orientation

Emulated [ Use Host GPU
Performance

vl Storea snapshot for faster starty

Yourca orsnapshots

Figure 5-4

To save time in the next section of this chapter, leave the emulator running before proceeding.

5.4 Running the Application in the AVD

With an AVD emulator configured, the example AndroidSample application created in the earlier chapter now can be compiled
and run. With the AndroidSample project loaded into Android Studio, simply click on the run button represented by a green
triangle located in the Android Studio toolbar as shown in Figure 5-5 below, select the Run -> Run... menu option or use the
Shift+F10 keyboard shortcut:

Build Run pyn 'app’ (Shift+F10) v Help

i (e K] O ¥ @
Figure 5-5

By default, Android Studio will respond to the run request by displaying the Choose Device dialog. This provides the option to
execute the application on an AVD instance that is already running, or to launch a new AVD session specifically for this
application. Figure 5-6 lists the previously created Nexus7 AVD as a running device as a result of the steps performed in the
preceding section. With this device selected in the dialog, click on OK to install and run the application on the emulator.
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() Launch emulator
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Figure 5-6

Once the application is installed and running, the user interface for the AndroidSampleActivity class will appear within the

4 w356
AndroidSample H

emulator:

Welcome to Android Studio

Figure 5-7

In the event that the activity does not automatically launch, check to see if the launch icon has appeared among the apps on
the emulator. If it has, simply click on it to launch the application. Once the run process begins, the Run and Android tool
windows will become available. The Run tool window will display diagnostic information as the application package is installed

and launched. Figure 5-8 shows the Run tool window output from a successful application launch:
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Run ' AndroidSample-AndroidSample -
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E
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&
P &Run | T TODO  E O Messages ) & Android Terminal Eventlog  [E] Gradle Console
[l Gradle invocation completed successfully in 6 sec (5 minutes aga) %8 LF: UTF8: u @
Figure 5-8

If problems are encountered during the launch process, the Run tool will provide information that will hopefully help to isolate

the cause of the problem.

Assuming that the application loads into the emulator and runs as expected, we have safely verified that the Android
development environment is correctly installed and configured.

5.5 Run/Debug Configurations

A particular project can be configured such that a specific device or emulator is used automatically each time it is run from
within Android Studio. This avoids the necessity to make a selection from the device chooser each time the application is
executed. To review and modify the Run/Debug configuration, click on the button to the left of the run button in the Android
Studio toolbar and select the Edit Configurations... option from the resulting menu:

Build Run Teools WC5 Window Help

b mapp x| D ¥ B 3 $E 8 » 7
‘e -8 | Edit Configurations...
- A = app exml ¥ | =5 stringsxml %

Tl wersion="1.0" encoding="utf-8"7>
Figure 5-9

In the Run/Debug Configurations dialog, the application may be configured to always use a preferred emulator by enabling the
Emulator option listed in the Target Device section and selecting the emulator from the drop down menu. Figure 5-10, for
example, shows the AndroidSample application configured to run by default on the previously created Nexus 7 emulator:
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5.6 Stopping a Running Application
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Figure 5-10

When building and running an application for testing purposes, each time a new revision of the application is compiled and run,
the previous instance of the application running on the device or emulator will be terminated automatically and replaced with
the new version. It is also possible, however, to manually stop a running application from within Android Studio.

To stop a running application, begin by displaying the Android tool window either using the window bar button, or via the quick
access menu (invoked by moving the mouse pointer over the button in the left hand corner of the status bar as shown in Figure

5-11).

& menu_android_samplexm

& Preview }
xml (2
[E Terminal i :
Event Log
N . 012_API_21 :I
& Favorites
. r device.
=] Gradle Console o) yexus 7_2012_a1
+* Build Variants file

- path: C:\Users\Neil‘
= Messages
path: /data/local/t
2 Gradle LL COMMAND: pm inste
/local/tmp/ com. ebool
2 TODO

7 Structure

® Commander

= application: com.ebc
LL COMMRND: am start
Intent { act=androic

M Maven Projects
® Project

P Run

M Memory Monitor

[0 Gradle build finished in 19 sec (9 minutes ago)

Figure 5-11

Once the Android tool window appears, make sure that the Devices | ADB Logs tab is selected, and that the Nexus 7 emulator
entry is selected in the Devices panel. From the list of processes located beneath the device name, find and select the

androidsample process as outlined in Figure 5-12:
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Figure 5-12

With the process selected, stop it by clicking on the red Terminate Application button in the vertical toolbar to the left of the
process list:
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i Devices -+

[T Emulator Nexus_7_2012_API_21 Android 5
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com.android.calendar (1132)
com.android defcontainer
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0

com.android.exchange (12
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com.android.keychain (226)
64)

com.android launcher (6
Figure 5-13

An alternative to using the Android tool window is to open the Android Debug Monitor. This can be launched via the Tools ->
Android -> Android Device Monitor menu option. Once launched, the process may be selected from the list (Figure 5-14) and
terminated by clicking on the red Stop button located in the toolbar above the list.
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Figure 5-14

5.7 AVD Command-line Creation

As previously discussed, in addition to the graphical user interface it is also possible to create a new AVD directly from the
command-line. This is achieved using the android tool in conjunction with some command-line options. Once initiated, the tool

will prompt for additional information before creating the new AVD.

Assuming that the system has been configured such that the Android SDK tools directory is included in the PATH environment
variable, a list of available targets for the new AVD may be obtained by issuing the following command in a terminal or command

window:

android list targets

The resulting output from the above command will contain a list of Android SDK versions that are available on the system. For

example:

Available Android targets:

id: 1 or
Name:
Type:
API level:

Revision: 2
HVGA, QVGA, WQVGA400,
WXGA800-7in

default/armeabi-v7a

Skins:
WXGA800,
Tag/ABIs

"android-21"
Android 5.0.1
Platform

21

WQVGA432, WSVGA, WVGAS800 (default), WVGA854, WXGA720,

The syntax for AVD creation is as follows:

android create avd -n <name> -t <targetID>

[-<option> <value>]

For example, to create a new AVD named Nexus7 using the target id for the Android 4.4 API level 19 device (in this case id 1),
the following command may be used:

android create avd

-n Nexus7 -t 1
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The android tool will create the new AVD to the specifications required for a basic Android 5.0.1 device, also providing the
option to create a custom configuration to match the specification of a specific device if required. Once a new AVD has been
created from the command line, it may not show up in the Android Device Manager tool until the Refresh button is clicked.

In addition to the creation of new AVDs, a number of other tasks may be performed from the command line. For example, a list
of currently available AVDs may be obtained using the /ist avd command line arguments:

android list avd

Available Android Virtual Devices:
Name: GenericAVD
Path: C:\Users\Neil\.android\avd\GenericAVD.avd
Target: Android 5.0.1 (API level 21)
Tag/ABI: default/armeabi-v7a
Skin: WVGAB800

Name: Nexus 7 2012 API 21
Device: Nexus 7 (Google)
Path: C:\Users\Neil\.android\avd\Nexus 7 2012 API 21.avd
Target: Android 5.0.1 (API level 21)
Tag/ABI: default/armeabi-v7a
Skin: nexus 7
Sdcard: C:\Users\Neil\.android\avd\Nexus 7 2012 API 21.avd\sdcard.img
Snapshot: yes

Similarly, to delete an existing AVD, simply use the delete option as follows:

android delete avd -n <avd name>

5.8 Android Virtual Device Configuration Files

By default, the files associated with an AVD are stored in the .android/avd sub-directory of the user’s home directory, the
structure of which is as follows (where <avd name> is replaced by the name assigned to the AVD):

<avd name>.avd/config.ini
<avd name>.avd/userdata.img
<avd name>.ini

The config.ini file contains the device configuration settings such as display dimensions and memory specified during the AVD
creation process. These settings may be changed directly within the configuration file and will be adopted by the AVD when it
is next invoked.

The <avd name>.ini file contains a reference to the target Android SDK and the path to the AVD files. Note that a change to the
image.sysdir value in the config.ini file will also need to be reflected in the target value of this file.

5.9 Moving and Renaming an Android Virtual Device

The current name or the location of the AVD files may be altered from the command line using the android tool’s move avd
argument. For example, to rename an AVD named Nexus7 to Nexus7B, the following command may be executed:

android move avd -n Nexus7 -r Nexus7B

To physically relocate the files associated with the AVD, the following command syntax should be used:
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android move avd -n <avd name> -p <path to new location>

For example, to move an AVD from its current file system location to /tmp/Nexus7Test:

android move avd -n Nexus7 -p /tmp/Nexus7Test

Note that the destination directory must not already exist prior to executing the command to move an AVD.

5.10 Summary

A typical application development process follows a cycle of coding, compiling and running in a test environment. Android
applications may be tested on either a physical Android device or using an Android Virtual Device (AVD) emulator. AVDs are
created and managed using the Android AVD Manager tool which may be used either as a command line tool or using a graphical
user interface. When creating an AVD to simulate a specific Android device model it is important that the virtual device be
configured with a hardware specification that matches that of the physical device.
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Chapter 6

6. Testing Android Studio Apps on a Physical
Android Device

Whilst much can be achieved by testing applications using an Android Virtual Device (AVD), there is no substitute for
performing real world application testing on a physical Android device and there are a number of Android features that
are only available on physical Android devices.

Communication with both AVD instances and connected Android devices is handled by the Android Debug Bridge (ADB). In this
chapter we will work through the steps to configure the adb environment to enable application testing on a physical Android
device with Mac OS X, Windows and Linux based systems.

6.1 An Overview of the Android Debug Bridge (ADB)

The primary purpose of the ADB is to facilitate interaction between a development system, in this case Android Studio, and both
AVD emulators and physical Android devices for the purposes of running and debugging applications.

The ADB consists of a client, a server process running in the background on the development system and a daemon background
process running in either AVDs or real Android devices such as phones and tablets.

The ADB client can take a variety of forms. For example, a client is provided in the form of a command-line tool named adb
located in the Android SDK platform-tools sub-directory. Similarly, Android Studio also has a built-in client.

Avariety of tasks may be performed using the adb command-line tool. For example, a listing of currently active virtual or physical
devices may be obtained using the devices command-line argument. The following command output indicates the presence of
an AVD on the system but no physical devices:

$ adb devices
List of devices attached
emulator-5554 device

6.2 Enabling ADB on Android 5.0 based Devices

Before ADB can connect to an Android device, that device must first be configured to allow the connection. On phone and tablet
devices running Android 5.0 or later, the steps to achieve this are as follows:

1. Open the Settings app on the device and select the About tablet or About phone option.
2. On the About screen, scroll down to the Build number field (Figure 6-1) and tap on it seven times until a message appears
indicating that developer mode has been enabled.
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Kernel version

3.1.10-g6ff7a51
android-build@vpbs1.mtv.corp.google.com #1
Wed Dec 10 19:55:59 UTC 2014

Build number
LRX22G

Figure 6-1

3. Return to the main Settings screen and note the appearance of a new option titled Developer options. Select this option
and locate the setting on the developer screen entitled USB debugging. Enable the checkbox next to this item as illustrated
in Figure 6-2 to enable the adb debugging connection.

Debugging

USB debugging
Debug mode when USB is connected
Figure 6-2

4. Swipe downward from the top of the screen to display the notifications panel (Figure 6-3) and note that the device is
currently connected as a media device.

Connected as a media device
Touch for other USB options.

Figure 6-3

At this point, the device is now configured to accept debugging connections from adb on the development system. All that
remains is to configure the development system to detect the device when it is attached. Whilst this is a relatively
straightforward process, the steps involved differ depending on whether the development system is running Windows, Mac OS
X or Linux. Note that the following steps assume that the Android SDK platform-tools directory is included in the operating
system PATH environment variable as described in the chapter entitled Setting up an Android Studio Development Environment.

6.2.1 Mac OS X ADB Configuration
In order to configure the ADB environment on a Mac OS X system, connect the device to the computer system using a USB cable,
open a terminal window and execute the following command:
android update adb
Next, restart the adb server by issuing the following commands in the terminal window:
$ adb kill-server
$ adb start-server

* daemon not running. starting it now on port 5037 *

* daemon started successfully *
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Once the server is successfully running, execute the following command to verify that the device has been detected:

$ adb devices
List of devices attached
74CE000600000001 offline

If the device is listed as offline, go to the Android device and check for the presence of the dialog shown in Figure 6-8 seeking
permission to Allow USB debugging. Enable the checkbox next to the option that reads Always allow from this computer, before
clicking on OK. Repeating the adb devices command should now list the device as being available:

List of devices attached
015d41d4454b£f80c device

In the event that the device is not listed, try logging out and then back in to the Mac OS X desktop and, if the problem persists,
rebooting the system.

6.2.2 Windows ADB Configuration

The first step in configuring a Windows based development system to connect to an Android device using ADB is to install the
appropriate USB drivers on the system. In the case of some devices, the Google USB Driver must be installed (a full listing of
devices supported by the Google USB driver can be found online at http://developer.android.com/sdk/win-usb.html).

To install this driver, perform the following steps:

1. Launch Android Studio and open the Android SDK Manager, either by selecting Configure -> SDK Manager from the
Welcome screen, or using the Tools -> Android -> SDK Manager menu option when working on an existing project.

2. Scroll down to the Extras section and check the status of the Google USB Driver package to make sure that it is listed as
Installed.

3. If the driver is not installed, select it and click on the Install packages button to initiate the installation.

4. Once installation is complete, close the Android SDK Manager.

For Android devices not supported by the Google USB driver, it will be necessary to download the drivers provided by the device
manufacturer. A listing of drivers and download information can be obtained online at
http://developer.android.com/tools/extras/oem-usb.html.

When an Android device is attached to a Windows system it is configured as a Portable Device. In order for the device to connect
to ADB it must be configured as an Android ADB Composite Device.

First, connect the Android device to the computer system if it is not currently connected. Next, display the Control Panel and
select Device Manager. In the resulting dialog, check for a category entitled Other Devices. Unfold this category and check to
see if the Android device is listed (in the case of Figure 6-4, a Nexus 7 has been detected):

a 15 Other devices
bl Nexus 7
e i PCI Modem

Figure 6-4

Right-click on the device name and select Update Driver Software from the menu. Select the option to Browse my computer for
driver software and in the next dialog, keep the Include subfolder option selected and click on the Browse... button. Navigate to
the location into which the USB drivers were installed. In the case of the Google USB driver, this will be in the
sdk\extras\google\usb_driver subfolder of the Android Studio installation directory (the location of which can be found in the
SDK Manager). Once located, click on OK to select the driver folder followed by Next to initiate the installation.
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