Getting Started with Android
Programming

WHAT YOU WILL LEARN IN THIS CHAPTER
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What is Android?

Android versions and its feature set

The Android architecture

The various Android devices on the market
The Android Market application store

How to obtain the tools and SDK for developing Android
applications

How to develop your first Android application

CODE DOWNLOAD There are no code downloads for this chapter.

Welcome to the world of Android! This chapter explains what Android is and what makes it so
compelling to both developers and device manufacturers. It also shows you how to obtain and
set up all the necessary tools so that you can test your application on an Android emulator in
Android Studio 2 and how to get started with developing your first Android application. By the
end of this chapter, you will be equipped with the basic knowledge you need to explore more
sophisticated techniques and tricks for developing your next killer Android application.
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WHAT IS ANDROID?

Android is a mobile operating system that is based on a modified version of Linux. It was originally
developed by a startup of the same name, Android, Inc. In 2005, as part of its strategy to enter the
mobile space, Google purchased Android, Inc. and took over its development work (as well as its
development team).

Google wanted the Android OS to be open and free, so most of the Android code was released
under the open source Apache License. That means anyone who wants to use Android can do so by
downloading the full Android source code. Moreover, vendors (typically hardware manufacturers)
can add their own proprietary extensions to Android and customize Android to differentiate their
products from others. This development model makes Android very attractive to vendors, especially
those companies affected by the phenomenon of Apple’s iPhone, which was a hugely successful
product that revolutionized the smartphone industry. When the iPhone was launched, many smart-
phone manufacturers had to scramble to find new ways of revitalizing their products. These manu-
facturers saw Android as a solution, meaning they will continue to design their own hardware and
use Android as the operating system that powers it. Some companies that have taken advantage of
Android’s open source policy include Motorola and Sony Ericsson, which have been developing their
own mobile operating systems for many years.

The main advantage to adopting Android is that it offers a unified approach to application develop-
ment. Developers need only develop for Android in general, and their applications should be able to
run on numerous different devices, as long as the devices are powered using Android. In the world
of smartphones, applications are the most important part of the success chain.

Android Versions

Android has gone through quite a number of updates since its first release. Table 1-1 shows the
various versions of Android and their codenames.

TABLE 1-1: A Brief History of Android Versions

ANDROID VERSION RELEASE DATE CODENAME
1.1 February 9, 2009

1.5 April 30, 2009 Cupcake

1.6 September 15, 2009 Donut
2.0/2.1 October 26, 2009 Eclair

2.2 May 20, 2010 Froyo

2.3 December 6, 2010 Gingerbread
3.0/3.1/3.2 February 22, 2011 Honeycomb

4.0

October 18, 2011

Ice Cream Sandwich
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ANDROID VERSION RELEASE DATE CODENAME
4.1 July 9, 2012 Jelly Bean
4.4 October 31, 2013 KitKat

5.0 November 12, 2014 Lollipop

6.0 October 5, 2015 Marshmallow
7.0 TBD Nougat

In 2016, Google released Android 7.0; the following are the key changes in Android 7.0:

> Split-screen multi-window mode

> Redesigned notification shade

>  Refined “Doze” feature

> Switch from JRE (Java Runtime Environment) to OpenJDK
One important thing to keep in mind as you are looking at Android versions is that each version has
its own features and APIs (application programming interfaces). Therefore, if your application is writ-

ten for the newest version of Android, and it uses an API that was not present in an older version of
Android, then only devices running that newer version of Android will be able to use your application.

Features of Android

Because Android is open source and freely available to manufacturers for customization, there
are no fixed hardware or software configurations. However, the base Android OS supports many
features, including

> Storage—SQLite, a lightweight relational database, for data storage. Chapter 7 discusses data
storage in more detail.

»  Connectivity—GSM/EDGE, IDEN, CDMA, EV-DO, UMTS, Bluetooth (includes A2DP and
AVRCP), Wi-Fi, LTE, and WiMAX. Chapter 11 discusses networking in more detail.

> Messaging—Both SMS and MMS. Chapter 9 discusses messaging in more detail.

> Media support H.263, H.264 (in 3GP or MP4 container), MPEG-4 SP, AMR, AMR-WB
(in 3GP container), AAC, HE-AAC (in MP4 or 3GP container), MP3, MIDI, Ogg Vorbis,
WAV, JPEG, PNG, GIF, and BMP.

>  Hardware support—Accelerometer sensor, camera, digital compass, proximity sensor,
and GPS.

> Multi-touch—Multi-touch screens.
> Multi-tasking—Multi-tasking applications.
> Tethering—Sharing of Internet connections as a wired/wireless hotspot.

Android’s web browser is based on the open source WebKit and Chrome’s V8 JavaScript engine.
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Architecture of Android

To understand how Android works, take a look at Figure 1-1, which shows the various layers that
make up the Android operating system (OS).

The Android OS is roughly divided into five sections in four main layers:

> Linux kernel—This is the kernel on which Android is based. This layer contains all the
low-level device drivers for the various hardware components of an Android device.

»  Libraries—These contain the code that provides the main features of an Android OS. For
example, the SQLite library provides database support so that an application can use it for
data storage. The WebKit library provides functionalities for web browsing.

> Android runtime—The Android runtime is located in the same layer with the libraries and
provides a set of core libraries that enable developers to write Android apps using the Java
programming language. The Android runtime also includes the Dalvik virtual machine,
which enables every Android application to run in its own process, with its own instance
of the Dalvik virtual machine. (Android applications are compiled into Dalvik executables).
Dalvik is a specialized virtual machine designed specifically for Android and optimized for
battery-powered mobile devices with limited memory and CPU power.

> Application framework—The application framework exposes the various capabilities
of the Android OS to application developers so that they can make use of them in their
applications.

> Applications—Act this top layer are the applications that ship with the Android device (such
as Phone, Contacts, Browser, and so on), as well as applications that you download and
install from the Android Market. Any applications that you write are located at this layer.

Android Devices in the Market

Android devices come in all shapes and sizes including, but not limited to, the following types
of devices:

> Smartphones
Tablets
E-reader devices
Internet TVs

Automobiles

Y VYV YV Y Y

Smartwatches

Chances are good that you own at least one of the preceding devices. Figure 1-2 shows the Samsung
Galaxy Edge 7.
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Swipe screen to unlock

.~ o

FIGURE 1-2

Another popular category of devices is the tablet. Tablets
typically come in two sizes: 7” and 10”, measured diagonally.

Besides smartphones and tablets, Android is used in dedicated
devices, such as e-book readers. Figure 1-4 shows the Barnes
and Noble’s NOOK Color running the Android OS.

In addition to the popular mobile devices I’ve already
mentioned, Android is finding its way onto your wrist.
Smartwatches, and “wearables” in general, have become a
major segment of the Android population. Figure 1-3 shows

the Motorola Moto 360 Smartwatch, which runs Android Wear
(a version of Android OS specifically designed for wearables).

At the time of writing, the Samsung Galaxy Nexus (see

Figure 1-4) is the only device running a pure version of Android.
Many manufacturers add their own modifications to the
Android OS for use on their specific devices. Motorola devices

FIGURE 1-3
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have Motoblur, HTC devices have HTC Sense, and so on. However, the Nexus devices always run
a clean version of Android with no modifications.

Verizon Wireless

10:38

THURSDAY, APRIL 28

FIGURE 1-4

The Android Market

As mentioned earlier, one of the main factors determining the success of a smartphone platform
is the applications that support it. It is clear from the success of the iPhone that applications play
a very vital role in determining whether a new platform swims or sinks. Also, making these
applications accessible to the general user is extremely important.

Users can simply use the Google Play application that is preinstalled on their Android devices to
directly download third-party applications to their devices. Both paid and free applications are
available in the Google Play Store, although paid applications are available only to users in certain
countries because of legal issues.

NOTE Chapter 13 discusses more about Google Play Store and how you can
sell your own applications in it.
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OBTAINING THE REQUIRED TOOLS

Now that you know what Android is and what its feature set contains, you are probably anxious to
get your hands dirty and start writing some applications! Before you write your first app, however,
you need to download the required tools.

For Android development, you can use a Mac, a Windows PC, or a Linux machine. You can freely
download all the necessary tools. Most of the examples provided in this book are written to work
on Android Studio. For this book, I am using a Windows 10 computer to demonstrate all the code
samples. If you are using a Mac or Linux computer, the screenshots should look similar. Some
minor differences might be present, but you should be able to follow along without problems.

Let the fun begin!

JAVA JDK 8

The Android Studio 2 makes use of the Java SE Development Kit 8 (JDK). If your
computer does not have the JDK 8 installed, you should start by downloading

it from www.oracle.com/technetwork/java/javase/downloads/jdk8s-
downloads-2133151.html and installing it prior to moving to the next section.

Android Studio

The first and most important piece of software you need to download is Android Studio 2. After
you have downloaded and installed Android Studio 2, you can use the SDK Manager to download
and install multiple versions of the Android SDK. Having multiple versions of the SDK available
enables you to write programs that target different devices. For example, you can write one version
of an application that specifically targets Android Nougat, but because that flavor of Android is

on less than 1% of devices, with multiple versions of the SDK you can also write a version of your
app that uses older features and targets Marshmallow or Lollipop users. You can use the Android
Device Manager to set up device emulators.

You can download Android Studio 2 from http://developer.android.com/sdk/index.html
(see Figure 1-5).

Android Studio 2 is packaged in an executable. Run the install process to set up Android Studio 2.
After you’ve downloaded and run the setup executable, use the following steps to go through the
installation process:

1. Accept the terms and conditions shown in Figure 1-6.

2.  If you have an older version of Android Studio already installed on your computer, the
Android Studio Setup prompts you to automatically uninstall it. Even though the old version
of Android Studio will be uninstalled, the settings and configurations are retained. You have
an opportunity to reapply those settings and configurations to Android Studio 2 after the
setup has completed. Figure 1-7 shows the screen where you are prompted to uninstall an old
version of Android Studio.
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lil Developers Design Develop  Distrioute

Tramirg APl Guides  Reference  Tools  Google Services Ssmples  Preview

Android Studio
The Official IDE for Android

Android Studio provides the fastest tools for building apps on
every type of Androld device.

World-class code editing, debugging, performance toaling, a

flexible bulld aystem, and an Ingtant bulld/deploy eyatem all
allow you to foeus on building unigue and high quality apps.

DOWNLOAD ANDROID STUDIO 2.0
FOR WINDOWS (1166 MB)

» Readthedocs > Seethe release noles

> Features » Latest > Resources » Videos

B Neveloper Consale q,

» Download Options

FIGURE 1-5

Download the Android SDK Tools

Before downloading, you must agree to the following terms and conditions.

Terms and Conditions

This iz the Andreid Software Development Kit License Agreement

1. Introduction

relation to your use of the SDK.

1.1 The Android Software Development Kit (referred 1o in the License Agreement as the "SDK" and specifically
including the Android system files, packaged APls, and Google APls add-ons) is licensed to you subject to the terms

of the License Agreement. The License Agreement forms a legally binding contract between you and Google in

1.2 "Android” means the Android software stack for devices, as made available under the Android Open Source

Project, which is located at the following URL: http.//source.android.com/, as updated from time to time

) 1 have read and agree with the above terms and conditions

FIGURE 1-6
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A version of Android Studio is already installed. It is recommended to remove older versions
of Android Studio before continuing.

Found in:  C:\Program Files\Android\Android Studio

[¥] Uninstall the previous version
(Settings and configurations will not be deleted in this process)

[ Next> | [ cancel

FIGURE 1-7

3. Click Next on the Welcome to Android Studio Setup screen (see Figure 1-8).

Welcome to Android Studio Setup

Setup will guide you through the installation of Android
Studio.

Itis recommended that you close all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer,

Click Next to continue.

<Back ][ MNext> | [ cancel

FIGURE 1-8

4.  Pick which components of Android Studio you want to install from the screen shown in
Figure 1-9. Android Studio is selected by default (and cannot be deselected), which makes
sense given that you are going through all of this trouble for the distinct purpose of installing
Android Studio. Android SDK and Android Virtual Device are also selected by default. Click
Next to accept the default choices and continue.
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5.

Choose Components
Choose which features of Android Studio you want to install,

Chedk the components you want to install and unchedk the components you don't want to
install. Click Next to continue.

Select components to install: i F)es:.npﬁon

" Position yaur m
Android SDK .
o P
Android Virtual Device see its descript

Space required: 4.2GB

FIGURE 1-9

You are presented with the License Agreement, as shown in Figure 1-10. Click I Agree
to continue.

License Agreement
Please review the license terms before installing Android Studio.

Press Page Down to see the rest of the agreement.

To get started with the Android SDK, you must agree to the following terms and
conditions.

This is the Android SDK License Agreement (the "License Agreement”).
1. Introduction

1.1 The Android SDK (referred to in the License Agreement as the “SDK” and spedifically
including the Android system files, packaged APIs, and SDK library files and tools , if and
when they are made available) is licensed to you subject to the terms of the License

Agr The License Agr 1t forms a legally binding contract between you and -

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install Android Studio.

<Back |[ IAgree | [ cCancel

FIGURE 1-10

On the configuration settings screen, it is best to accept the default locations specified
by the setup process and click Next to continue. You see the Choose Start Menu Folder
screen (shown in Figure 1-11). Click Install to kick off the Android Studio 2 installation.
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Choose Start Menu Folder
Choose a Start Menu folder for the Android Studio shortouts,

Select the Start Menu folder in which you would like to create the program's shortouts. You
can also enter a name to areate a new folder.

7-Zip
Accessories
Administrative Tools
Android SDK Tools
Android Studio
Aspera

Autonomy

Avaya

Chrome Apps

Dell

Games

[] Do not create shortcuts

<Back || instal | [ cancel

FIGURE 1-11

7. Installing Android Studio 2 could take a few minutes, depending on the speed of your com-
puter. You are presented with a progress bar to help you track the state of the installation.
Android Studio 2 is installed with a default SDK (Software Development Kit), in this case
Marshmallow. Later in the process you have the opportunity to install other SDKs. The
Android SDK allows you to develop and write applications geared for a specific version
of Android. In other words, applications written with the Marshmallow SDK run on Android
devices running Marshmallow, but they also possibly run on other versions depending on
which features of the SDK you used in the application.

8.  When the install is complete, you will see a Completing Android Studio Setup screen (shown
in Figure 1-12). Leave the Start Android Studio box checked and click Finish.

Completing Android Studio Setup

Android Studio has been installed on your computer.

Click Finish to dose Setup.

Start Android Studio

FIGURE 1-12
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9. Android Studio 2 prompts you to either import settings from a previous version of Android
Studio or continue with new settings. If you uninstalled a previous version in the first step of
the installation process, Android Studio offers you a chance to recover the settings used in
that previous version and apply them to Android Studio 2 (see Figure 1-13).

‘You can import your settings from a previous version of Studio.

Specify config folder or installation home of the previous version of Studio:

@) Ido not have a previous version of Studio or I do not want to import my settings

(=

FIGURE 1-13

Now that Android Studio 2 is installed, you need to adjust the settings and options using the
following steps:

1. Click Continue at the Welcome screen and choose Standard from the Install Type selection
screen shown in Figure 1-14. Click Next to continue.

H.‘ Install Type

Choose the type of setup you want for Android Studio:

D standard

Android Studic will be installed with the most common settings and options.
Recommended for most users,

(O Custom

You can customize installation settings and comp installed.

FIGURE 1-14
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2.  Click Finish on the Verify Settings screen, and Android Studio 2 finalizes the setup process.
You know the process is complete when you are greeted with the Welcome to Android
Studio screen (see Figure 1-15).

Android Studio

Version 2.0

%f Start a new Android Studio project

1 Open an existing Android Studio project
¥ Check out project from Version Control «
L,‘I Import project (Eclipse ADT, Gradle, etc.)

¥ Import an Android code sample

#¥ Configure v Get Help ~

FIGURE 1-15

Now that Android Studio is set up, it’s time to install the latest and greatest Android SDK.

Android SDK

The most important piece of software you need to download is, of course, the Android SDK. The
Android SDK contains all of the packages and tools required to develop a functional Android
application. The SDKs are named after the version of Android OS to which they correspond. By
default, the Marshmallow SDK was installed with Android Studio 2, which means you can develop
applications that will run seamlessly on devices with Android Marshmallow.

However, if you want to install a different Android SDK, you can do so using the SDK Manager
from the Android Studio welcome screen (shown in Figure 1-15). From this screen, click the
Configure drop-down menu in the lower-right corner. The Configure selection menu opens.
Choose SDK Manager from this menu.

The SDK configuration screen, shown in Figure 1-16, shows that the Marshmallow SDK is already
installed. Android N is available to be installed (as of the writing of this book Android Nougat was
in a finalized beta, so it might be named differently now).
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8 My
M DefaultSettings SR ENe SEEEEE @2 e e e |
@ ) A & & Behavior > System Settings > Android SDK
" Appearance & Behavior Manager for the Android SDK and Tools used by Android Studio
Appearance Android SDK Location: | | Edit
Menus and Toolbars
+ System Settings SOK Platforms | SDK Tocls | SDK Update Sites |
Passwords. Each Android SDK Platform package includes the Android platform and sources pertzining to an API level by
HTTE Proxy default. Once installed, Android Studio will automatically check for updates. Check "show package details” to
u display individual SDK components.
pdates
Usage Statistics Name | API Level | Revision Status
[) Android N Preview N 2 Mot installed
Android 6.0 (Marshmallow) 23 3 Installed
Netifications [ &ndroid 5.1 (Lollipop) 2 2 Not installed
Quick Lists [ Andreid 5.0 (Lollipop) n 2 Mot installed
Path Variables [C] android 4.4 (Kitkzt Wear) 20 2 Mot installed
X O] Android 4.4 (Kitkat) 19 4 Mot installed
A ] &ndroid 4.3 (elly Bean) 18 3 Not installed
» Editor (] &ndroid 4.2 (Jelly Bean) 17 3 Mot installed
Plugins E Android 4.1 (Jelly Bean) 16 5 Mot installed
» Build, Execution, Deployment [C) Android 4.0.3 (lceCreamSandwich) 15 5 Mot installed
" me ) Android 4.0 (lceCreamSandwich) 14 4 Mot installed
* Toolks
[ Show Package Details
Launch Standalone SDK Manager
) (o) (e
(= —_— — — = e
FIGURE 1-16

Select Android Nougat, click Apply, and then click OK. However, before the SDK is installed you
must accept the licensing agreement as shown in Figure 1-17.

The setup process for Android Studio is now complete. The next section explains how to set up an
Android Virtual Device that you can use to test your applications.

Creating Android Virtual Devices (AVDs)

The next step is to create an Android Virtual Device (AVD) you can use for testing your Android
applications. An AVD is an emulator instance that enables you to model an actual device. Each AVD
consists of a hardware profile; a mapping to a system image; and emulated storage, such as a secure
digital (SD) card. One important thing to remember about emulators is that they are not perfect.
There are some applications, such as games (which are GPU heavy) or applications that use sensors
such as the GPS or accelerometer. These types of applications cannot be simulated with the same
speed or consistency within an emulator as they can when running on an actual device. However,
the emulator is good for doing some generalized testing of your applications.
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You can create as many AVDs as you want to test your applications with different configurations.
This testing is important to confirm the behavior of your application when it is run on different
devices with varying capabilities.

License Agreement

’ ( Android Studio

Licenses To get started with the Android SDK Preview, you must agree to the following terms and
v android-sdk-preview-license conditions, As described below, please note that this is a preview version of the Android SDK,
& Android SDK Platform N, rev 2 subject to change, that you use at your own risk. The Android SDK Preview is not a stable release,
and may contain errors and defects that can result in serious damage to your computer systems,
devices and data.

This is the Android SDK Preview License Agreement (the "License Agreement"),
I 1. Introduction

1.1 The Android SDK Preview (referred to in the License Agreement as the "Preview" and
specifically including the Android system files, packaged APls, and Preview library files, if and
when they are made available) is licensed to you subject to the terms of the License Agreement.
U The License Agreement forms a legally binding contract between you and Google in relation to
your use of the Preview.

1.2 "Android" means the Android software stack for devices, as made available under the Android
Open Source Project, which is located at the following URL: http://source.android.com/, as

updated from time to time.

1.3 "Google" means Google Inc., a Delaware corporation with principal place of business at 1600
Amphitheatre Parkway, Mountain View, CA 94043, United States.

2. Accepting the License Agreement

2.1 In order to use the Preview. vou must first aaree to the License Aareement. You mav not use

O Decline ° Accept

FIGURE 1-17

Use the following steps to create an AVD. This example demonstrates creating an AVD (put
simply, an Android emulator) that emulates an Android device running Android N on the Nexus 5x
hardware specs.

1. Start Android Studio so that the Welcome screen is visible (refer to Figure 1-15). Click Start a
New Android Studio Project. You see the Create New Project Wizard shown in Figure 1-18.

2.  Setup a HelloWorld project (that you will use in the final section of this chapter).
Type Chapter1Helloworld in the Application Name field.
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@

Android Studio

Version 2.1 RC

3% Start a new Android Studio project

[ Open an existing Android Studio project
¥ Check out project from Version Control ~
L,‘ Import project (Eclipse ADT, Gradle, etc.)

¥ Import an Android code sample

# Configure ~ Get Help ~

FIGURE 1-18

You can keep the default values for the other fields on the New Project screen (they will be
explained in more detail in later chapters). Click Next.

NOTE For the purposes of setting up a quick Hello World project and creating
an AVD, you will be accepting many of the default values, without explanation,
during the project setup process. This is fine for now, as all of the settings are
explained in much greater detail in subsequent chapters.

You should see the Targeted Android Devices screen. By default, the Create New Project
Wizard selects for you the Android SDK level that has the greatest activity based on statis-
tics gathered from Google Play. At the time this book was written 74.3 percent of the active
devices on Google Play were written using Android Jelly Bean. For now, accept the default,
as shown in Figure 1-19, and click Next.

On the Add an Activity to Mobile screen, accept the default choice—Empty Activity
(see Figure 1-20)—and click Next.
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® Create Mew Project

H Target Android Devices

Selact the form factors your app will run on

Different platforms may require separate SDKs

Phone and Tablet
Minimurm SDK | API 18: Android 4.3 Jelly Bean) ﬂ

Lower API levels target more devices, but have fewer features available,

By targeting API 18 and later, your app will run on approximately 74.3% of the devices
that are active on the Google Play Store.

Help me chaose

[ wear

Minirmurn SO | AP 21: Android 5.0 {Lollipog) n
Omw

Minimum SDK [nm 21: Android 5.0 {Lollipop) ﬂ
[ Android Auto
O Giass

IMinimum SDK | Glass Developrnent kit Preview (AP 19) n

FIGURE 1-19

® Create New Project

A Add an Activity to Mobile

Add Mo Activity

Fullscreen Activity Goagle AdMob Ads Activity

Google Maps Activity Login Activity Master/Detail Flow Mavigation Drawer Activity Scrofling Activity

FIGURE 1-20
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6. Accept all of the defaults on the Customize the Activity screen, as shown in Figure 1-21, and
click Finish. Figure 1-22 shows the open Android Studio IDE.

® Creste Mew Project B

/O( Customize the Activity

Creates a new emptly activity

Activity Name: | Maintictivity] |
Generate Layout File

Layout Name: | activity_main |

Ernply Activity

The name of the activity class to create

e [ - ] (el

FIGURE 1-21
B Shopie = (AL X 1 i 1RO - - x
Ba Bl Uom Mool Code Aehws B BuM Ran Tl VO3 Whke B
ODEG +#* 063K ¢+ hiEp/rsshan 0/ $E8 57 am
B Chastoa IH Al

3 1

T e

e

Flizard S5 Sz Beie

FIGURE 1-22

e ) R v N B T LTy




20 | CHAPTER1 GETTING STARTED WITH ANDROID PROGRAMMING

7. Launch the AVD Manager by selecting Tools © Android &> AVD Manager or using the AVD
Manager button from the toolbar. Figure 1-23 shows the Android Virtual Device Manager
Wizard, which is where you set up AVDs to be used when you emulate your application in
Android on your desktop.

# Andraid Yirtual Device Manager - u] 4

Your Virtual Devices

]

1] ¢ e

Wietuiad dsices allovs yau b test your apalicatan withaut hiing to
it the physical didces,

+ Cregte Virual Device..,

To pricritize which devices to test your application an, visit the
i ot where you can get up-to-dste infarmation on
which devi fve in the Ancroid and Google Ply ecazysterm,

FIGURE 1-23

8.  Click the + Create Virtual Device button to create a new AVD. The Virtual Device
Configuration screen opens as shown in Figure 1-24.

Q. Select the Nexus Sx hardware profile and click Next. Although none of the emulators offers
the same performance as its actual hardware counterpart, the Nexus 5x should run well
on most x86-based desktops, and it still offers some of the mid- to high-end Android
device specs.

10.  For the system image, select and install the latest option, which at the time this book was
written is Android Nougat. Click the x86 Images tab (see Figure 1-25), select N from the
list of images, and then click Next.
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® Virtual Device Configuration x

& Select Hardware

X

& - - - ) [] Nexus 5X
Cate: Name ~ | Size | Resal | Density
ﬁ Mexus 5 40 480800 hdpi
Tablet Mexus One 3 480:800 hdgh 100e see mormal
Wear Nesxus 60 57 14402560 560dpi g:::i . T;;;;
52+ [1920p«
™ Mexus & 5.96" 144002560 560dpi
C R R N N
Mexus 5 495" 10801920 xxhdpi
Mexus 4 47 T68x 1280 xhdpi
Galaxy Mexus 455" T20x 1280 xhdpi
34" PWVGA 54" 480834 mdpi
51" WVGA 51" 480n 800 mdpi
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FIGURE 1-24

11.  In the Android Virtual Device (AVD) dialog, accept the defaults as shown in Figure 1-26.
Click the Finish button to begin building the AVD.
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TIP It is preferable to create a few AVDs with different API levels and hardware

configurations so that your application can be tested on different versions of
the Android OS.
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AA LRI Creating a Jellybean Emulator

When you created your first Android project earlier in this section, the setup process determined that
Jelly Bean was the most active version of Android on Google Play. In this Try It Out, you create an
AVD for Android Jelly Bean.

1. Launch the AVD Manager by selecting Tools = Android &> AVD Manager or using the AVD
Manager button from the toolbar.

2. Inthe Android Virtual Device Manager Wizard, click the + Create Virtual Device button.
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Select the Nexus 5x hardware profile and click Next.
Click the x86 Images tab, select Jelly Bean from the list of images, and then click Download.

Accept the agreement and download the Jelly Bean SDK.

o kAW

After the SDK has downloaded, click Jelly Bean once again (on the x86 Images tab) and click
Next.

7. In the Android Virtual Device (AVD) dialog, accept the defaults and click the Finish button.

After you have created your ADV, it is time to test it. There is no better way to do this than to create
and launch the ubiquitous Hello World application.

The Android Developer Community

Now that Android is in its seventh version, there is a large developer community all over the world.
It is easy to find solutions to problems and to find like-minded developers with whom to share app
ideas and experiences.

The following are some developer communities and websites that you can turn to for help if you run
into problems while working with Android:

> Stack Overflow (www.stackoverflow.com)—Stack Overflow is a collaboratively edited
question-and-answer site for developers. If you have a question about Android, chances are
someone at Stack Overflow is probably already discussing the same question. It’s also likely
that someone else has already provided the answer. Best of all, other developers can vote for
the best answer so that you can know which are the answers that are most trustworthy.

> Google Android Training (http://developer.android.com/training/index.html)—
Google has launched the Android Training site, which contains a number of useful classes
grouped by topics. At the time of writing, the classes mostly contain code snippets that are
useful to Android developers who have started with the basics. After you have learned the
basics in this book, I strongly suggest you take a look at the classes.

»  Android Discuss (http://groups.google.com/group/android-discuss)—Android
Discuss is a discussion group hosted by Google using the Google Groups service. Here, you
will be able to discuss the various aspects of Android programming. This group is monitored
closely by the Android team at Google, so this is good place to clarify your doubts and to
learn new tips and tricks.

LAUNCHING YOUR FIRST ANDROID APPLICATION

With all the tools and the SDK downloaded and installed, it is now time to start your engine. As in
most programming books, the first example uses the ubiquitous Hello World application. This will
give you a detailed look at the various components that make up an Android project. This is also
the easiest Android project you will ever make.
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Believe it or not, the Hello World application is already finished. By default, when you create a new
application in Android Studio, it creates a Hello World application. Let’s launch this application
and, in the process, also launch the Android emulator to see how everything works.

1. Select Run = Run app from the Android Studio menu bar. You should see the Select
Deployment Target dialog as shown in Figure 1-27.

® Select Deployment Target b

No USB devices or running emulators detected Troubleshoot

Connected Devices

<none>

Available Emulators

Nexus 53X API N

Create New Emulator
[] Use same selection for future launches m

FIGURE 1-27

2.  Select the Nexus 5X API N (feel free to select the Nexus 5x API 18, which is the Jelly Bean
emulator that you created in the Try It Out for the last section), and click Next.

NOTE Note that If there’s ever a time when you have not already created the
emulator, you can create an emulator at this point.

3. It can take up to five minutes, and sometimes longer (depending on the hardware specs of
your desktop) for the emulator to start and fully load. During this time (the first time you
launch the emulator) the application might time out. If a message pops up in Android Studio
telling you that the application timed out waiting for the ADB (Android Debugging Bridge)
to start, or another similar message, just wait for the emulator to fully load, and then once
again select Run & Run app from the Android Studio menu bar.
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With the emulator fully loaded and started, Android Studio can install your Hello World
application. The application will display as shown in Figure 1-28.

5554:Nexus_3X_APILN

] % w1134

Chapter1HelloWorld

FIGURE 1-28

This was a very quick example of how to create and launch your first Android applications.
However, what this example has really done for you is introduce you, on a general scale, to
most of the major skills you will fine tune throughout this book.

SUMMARY

This chapter provided a brief overview of Android and highlighted some of its capabilities. If you
have followed the sections on downloading the tools and the Android SDK, you should now have

a working system—one that is capable of developing Android applications that are more interesting
than the Hello World application. In the next chapter, you find out about the inner workings

of Android Studio before moving on to more complex Android application development concepts.
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EXERCISES

1.

2
3.
4

What is an AVD?

Why was Jelly Bean selected for you by default in the Targeted Android Devices dialog?

What does SDK stand for?
What tool is used to download new Android SDKs?

You can find answers to the exercises in the appendix.
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» WHAT YOU LEARNED IN THIS CHAPTER

TOPIC

Android OS

Languages used for Android
application development

Google Play

Tools for Android application
development

KEY CONCEPTS

Android is an open source mobile operating system based on
the Linux operating system. It is available to anyone who wants
to adapt it to run on their own devices.

You use the Java programming language to develop Android
applications. Written applications are compiled into Dalvik
executables, which are then run on top of the Dalvik virtual
machine.

Google Play hosts all the various Android applications written
by third-party developers.

Android Studio, Android SDK, and virtual devices.



