1 getting started

*
« Diving In +

Android has taken the world by storm.

Everybody wants a smartphone or tablet, and Android devices are hugely popular. In this
book, we’ll teach you how to develop your own apps, and we’ll start by getting you to
build a basic app and run it on an Android Virtual Device. Along the way, you’ll meet some

of the basic components of all Android apps, such as activities and layouts. All you

need is a little Java know-how...
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Welcome to Androidville

Andproid is the world’s most popular mobile platform. At the
last count, there were over fwo billion active Android devices
worldwide, and that number is growing rapidly.

Android is a comprehensive open source platform based

on Linux and championed by Google. It’s a powerful
development framework that includes everything you need
to build great apps using a mix of Java and XML. What’s
more, it enables you to deploy those apps to a wide variety of
devices—phones, tablets, and more.

So what makes up a typical Android app?

Layouts define what each screen

. La\/ou{‘,s
looks lke tell Android
A typical Android app is composed of one what H‘F
or more screens. You define what each streens in
screen looks like using a layout to define its your app
look like.

appearance. Layouts are usually defined in
XML, and can include GUI components such
as buttons, text fields, and labels.

Activities define what the app
does

Layouts only define the appearance of the app.
You define what the app does using one or
more activities. An activity is a special Java
class that decides which layout to use and
tells the app how to respond to the user. As

need to write Java code in the activity to define

should do.

We're going to build our
Android apps using a mixture
of Java and XML. We'll
ex])lain things along the way,
but you'll need to have a fair
unc[erstamz[ing of Java to get
the most out of this hook.

Activities define
an example, if a layout includes a button, you what the app d

what the button should do when you press it.

Sometimes extra resources are needed too

In addition to activities and layouts, Android apps often need
extra resources such as image files and application data. You
can add any extra files you need to the app.

Android apps are really just a bunch of files in particular
directories. When you build your app, all of these files get
bundled together, giving you an app you can run on your
device.
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started

The Android platform dissected N> Don’t worry if this seems
: like a lot to take in.
The Android platform is made up of a number of

- - - . [ 1 1
different components. It includes core applications such We're just giving you an

as Coontacts, a set of APIs to help you control what your overview of what’s included in
app looks like and how it behaves, and a whole load of - the Android platform. We'll explain the different
supporting files and libraries. Here’s a quick look at how components in more detail as and when we
they all fit together: + need to.
Android comes with a APPIiC&tiODS
set of core applications
such as Contacts, Phone, Home Contacts Phone Browser
Calendar, and a browser.
When you build apps, you APPIication Framewoﬂé
have access to the same
APIs used by the core Activity Window Content View The Android
applications. You use Manager Manager Providers System runtime
these APTs fo con‘rr‘o.l Package Telephony Resource Location Notification R—
what your app looks like Manager Manager Manager Manager Manager set of core
and how it behaves. libraries that
Libraries Android Runtime |) "mplement

Underneath the most of
application framework Surface Media SQLite the Java
lies a set of C and C++ Manager Framework Core programming
libraries. These libraries 4 OpenGL | _ Libraries language. .
get exposed to you ES FreeType WebKit Each Android
through the framework app runs
APTs ) in its own

’ SGL SSL libc process.
Underneath everything .
else lies the Linux kernel. LlnllX Kernel
Android relies on the Display Camera Flash Memory Binder (IPC)
kernel for drivers, and Driver Driver Driver Driver
also core services such
as security and memory Keypad WiFi Audio Power
management. Driver Driver Drivers Management

The great news is that all of the powerful Android libraries
are exposed through the APIs in the application framework,
and 1t’s these APIs that you use to create great Android
apps. All you need to begin is some Java knowledge and a
great idea for an app.
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steps

Here’s what we’re going to do

So let’s dive in and create a basic Android app. There are just
a few things we need to do:

o

Set up a development environment.
We need to install Android Studio, which
includes all the tools you need to develop
Android apps.

Build a basic app.

We’ll build a simple app using Android
Studio that will display some sample text on
the screen.

Run the app in the Android emulator.
We’ll use the built-in emulator to see the app
up and running.

Change the app.
Finally, we’ll make a few tweaks to the app we
created in step 2, and run it again.

Dum

therejare no
b Questions

@ My First App

Hella Warld!

Sup doge

book.

Q; Are all Android apps developed
in Java?

A: You can develop Android apps in
other languages, too. Most developers use
Java, so that's what we’re covering in this

Q} How much Java do | need to know
for Android app development?

A: You really need experience with Java
SE (Standard Edition). If you're feeling

rusty, we suggest getting a copy of Head
First Java by Kathy Sierra and Bert Bates.

Q: Do | need to know about Swing
and AWT?

AI Android doesn’t use Swing or AWT,
so don’t worry if you don't have Java
desktop GUI experience.
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Your development environment

Java is the most popular language used to develop Android applications.

Android devices don’t run .¢lass and jar files. Instead, to improve speed
and battery performance, Android devices use their own optimized
formats for compiled code. That means that you can’t use an ordinary
Java development environment—you also need special tools to convert
your compiled code into an Android format, to deploy them to an
Android device, and to let you debug the app once it’s running.

All of these come as part of the Android SDK. Let’s take a look at
what’s included.

The Android SPK

The Android Software Development Kit contains the libraries and tools
you need to develop Android apps. Here are some of the main points:

You are heve.

S

getting started

Set up environment
Build app

Run app

Change app

SDK Platform /\
There’s one of these for each Documentation

version of Android.

SDK Tools /\

Tools for debugging and testing,
plus other useful utilities. The
SDK also features a set of
platform dependent tools.

Sample apps /v

If you want practical code
examples to help you understand
how to use some of the APIs, the
sample apps might help you.

Android Studio is a special version of IntelliJ IPEA

Intelli] IDEA is one of the most popular IDEs for Java development.
Android Studio is a version of IDEA that includes a version of

the Android SDK and extra GUI tools to help you with your app
development.

In addition to providing you with an editor and access to the tools and
libraries in the Android SDK, Android Studio gives you templates you
can use to help you create new apps and classes, and it makes it easy to
do things such as package your apps and run them.

So you can access the latest
API documentation offline.

Android support
Extra APIs that aren’t available

V\ in the standard platform.

Google Play Billing

Allows you to integrate billing

services in your app.

you are here » 5
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installation

> Set up environment

Install Android Studio ——

Change app
Before we go any further, you need to install Android Studio on

your machine. We’re not including the installation instructions < W'y using Andvoid Studio version 2.3
in this book as they can get out of date pretty quickly, but you’ll You'll need to use this version o\rO:b -
be fine if you follow the online instructions. to get the most out of this book o

First, check the Android Studio system requirements here:

Google sometimes thanges their
URLs. |£ these URLs don't

work, searth for Android Studio
Then follow the Android Studio installation instructions here:

hitp://developer.androvd.com/sdk/index. htmI# Requirements <=—__

and you should £ind them.
hitps://developer.android.com/sdk/installing/index. himl?pkg=studio

Once you've installed Android Studio, open it and follow the
instructions to add the latest SDK tools and Support Libraries.

When you’re done, you should see the Android Studio welcome
screen. You're now ready to build your first Android app.

800 Welcome to Android Studio
_—
This is the Android . ]
Shadio welcome Android Studio
seveen. [ intludes a 2 Varsisnaa
set of o?{,ions for
things Yyou tan do. %# Start a new Android Studio project

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

¥’ Import an Android code sample

# Configure ~ Get Help ~

6 Chapter 1
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therejare no R
Dumb Questions

Q; You say we’re going to use
Android Studio to build the Android
apps. Do | have to?

A: Strictly speaking, you don't have to
use Android Studio to build Android apps.
All you need is a tool that will let you write
and compile Java code, plus a few other
tools to convert the compiled code into a
form that Android devices can run.

Android Studio is the official Android IDE,
and the Android team recommends using

it. But quite a lot of people use IntelliJ IDEA
instead.

Q; Can | write Android apps without
using an IDE?

A: It's possible, but it's more work. Mos
Android apps are now created using a buil
tool called Gradle. Gradle projects can be
created and built using a text editor and a
command line.

Build a basic app

Q,: A build tool? So is gradle like
ANT?

< It's similar, but Gradle is much more
powerful than ANT. Gradle can compile and
deploy code, just like ANT, but it also uses
Maven to download any third-party libraries
your code needs. Gradle also uses Groovy as
a scripting language, which means you can
easily create quite complex builds with Gradle.

Now that you’ve set up your development environment, you’re
ready to create your first Android app. Here’s what the app will look

like:

ThIS is ‘khc name
of the application.

OM',' First App

Hedlo Werld!

\

Therell be a small piece
of sample text vight here
that Android Studio will
?u{ in for us.

started

Q,: Most apps are built using Gradle?
| thought you said most developers use
Android Studio.

A: Android Studio provides a graphical
interface to Gradle, and also to other tools
for creating layouts, reading logs, and
debugging.

You can find out more about Gradle in
Appendix II.

This is a very simple
app, but that’s all You

need for Your ver
‘< fiest Andvoid aﬂ:.y
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create project You've tompleted this step
now, so we've thetked it O‘('\‘('\ ﬁ Set up environment
Build app

How to build the app Run app

Change app

Whenever you create a new app, you need to create a
new project for it. Make sure you have Android Studio
open, and follow along with us.

1. Create a new project

The Android Studio welcome screen gives you a number of options.
We want to create a new project, so click on the option for “Start a
new Android Studio project.”

8.0 0 Welcome to Android Studio

Android Studio

s

Version 2.3

Click on this option to start

tart Android Studi ject
2 new Andvoid Shudio ?ro‘)cc{:. Lf Start a new roid Studio projec

1 Open an existing Android Studio project
¥ Check out project from Version Contral ~
¢ Import project (Eclipse ADT, Gradle, etc.)

r¥ Import an Android code sample

# Configure ~ Get Help ~

An\/ ?ro\)cé{‘,s You eveate

will appear heve. This is our
fiest project, so this avea is
cwrwﬂy Cmy{:\/-

8 Chapter 1



How to build the app (continued)

Z. Configure the project

getting started
Set up environment

Build app
Run app
Change app

You now need to configure the app by telling Android Studio what
you want to call it, what company domain to use, and where you
would like to store the files.

Android Studio uses the company domain and application name to
form the name of the package that will be used for your app. As an

The package
name must
stay the same

of your app.

example, if you give your app a name of “My First App” and use WatCh lt! for the lifetime

a company domain of “hfad.com”, Android Studio will derive a
package name of com.hfad.myfirstapp. The package name
is really important in Android, as it’s used by Android devices to
uniquely identify your app.

Enter an application name of “My First App”, enter a company :
domain of “hfad.com”, uncheck the option to include C++ support,

It's a unique identifier for your
app and used to manage
multiple versions of the same
app.

and accept the default project location. Then click on the Next
button.

Create New Project

 New Project

w Android Studio

Some versions of Android
Studio may have an extra
op{:ion asking ik you want
+o intlude Kotlin su??or‘{:-
Unctheek this option b its
theve.

Configure your new project | he application name is shown

in the Google Play Store and

/ various other places, too.

Application name: IMy First App{

The wizavd forms the Company domain: |hfad.com

Packagc name b\/ tombinin —\ ;
the ayplica’cion name and ? e

Uneheek the option to intlude C++
support. [£ prompted, also untheck
the oF{:ion to intlude Kotlin suﬂ?or‘{:

com.hfad.myfirstapp ’\ MSC a COMYQHY domaih Edit
the ‘:0”‘\73'\\/ domain. [ Include C++ support of hfad.com.

m
=

¢ .
Al of the Files for Your Projcd: will

Project location: _}Users,ﬂdawnglAndroidSludioProjecrsfMvFirsl:App E|

| Cancel | | Previous Finish

be stored heve.
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api level
Set up environment
Build app

How to build the app (continued) Run app

Change app

3. Specify the minimum SPK

You now need to indicate the minimum SDK of Android your app will use.

API levels increase with every new version of Android. Unless you only want

your app to run on the very newest devices, you’ll probably want to specify one

of the older APIs.

4— There’s more about the
diffevent AP levels on
the next page.

Here, we’re choosing a minimum SDK of API level 19, which means it will be
able to run on most devices. Also, we’re only going to create a version of our
app to run on phones and tablets, so we’ll leave the other options unchecked.

When you’ve done this, click on the Next button.

Create New Project

7_,( Target Android Devices

Select the form factors your app will run on

Different platforms may require separate SDKs

The minimum vequired SDK
is the lowest version your (M Phone and Tablet

app will support. Your app — > Minimum SDK | API 19: Android 4.4 (KitKat) ‘]
will vun on devices with
this level API o higher. H: By targeting APl 19 and later, your app will run on approximately

won't vun on devices with 73.9% of the devices
a lower API. that are active on the Google Play Store.

Help me choose

Lower AP| levels target more devices, but have fewer features available.

[ Wear

Minimum SDK | API 21: Android 5.0 (Lollipop) 4]
LTV

Minimum SDK | API Lollipop: Android 5.0 (Lollipop preview) =

[ | Android Auta

[.] Glass

Minimum SDK | Glass Development Kit Preview (API 19) &

| Cancel | [ Previous | [ Next | | Finish

10 Chapter 1
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getting started

Andreid Versiens Up Clsse

You’ve probably heard a lot of things about Android that sound
tasty, like Jelly Bean, KitKat, Lollipop, and Nougat. So what’s
with all the confectionary?

Android versions have a version number and a codename. The
version number gives the precise version of Android (e.g., 7.0),
while the codename is a more generic “friendly” name that may
cover several versions of Android (e.g., Nougat). The API level
refers to the version of the APIs used by applications. As an
example, the equivalent API level for Android version 7.1.1 is 25.

Version Codename APl level

1.0 1

1.1 2

1.5 Cupcake 3

1.6 Donut 4 Hardl\/ anyone uses
2.0-2.1 Eclair 5-7 these versions anymore.
2.2.x Froyo 8

2.3-2.3.7 Gingerbread 9-10

3.0-3.2 Honeycomb 11-13

4.0-4.0.4 Ice Cream Sandwich 14-15

41-43 Jelly Bean 16-18

4.4 KitKat 19-20

5.0-5.1 Lollipop 21-22 Most deviees use
6.0 Marshmallow 23 one of these APls.
7.0 Nougat 24

7.1-7.1.2 Nougat 25

When you develop Android apps, you really need to consider
which versions of Android you want your app to be compatible
with. If you specify that your app is only compatible with the
very latest version of the SDK, you might find that it can’t be
run on many devices. You can find out the percentage of devices
running particular versions here: Attps://developer.android.com/
about/dashboards/index.himl.

you are here » 11
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50,000 feet

Activities and layouts from 50,000 feet

The next thing you’ll be prompted to do is add an activity to your project.
Every Android app is a collection of screens, and each screen is composed
of an activity and a layout.

An activity is a single, defined thing that your user can do. You

might have an activity to compose an email, take a photo, or find a contact.
Activities are usually associated with one screen, and they’re written in Java.

A layout describes the appearance of the screen. Layouts are written
as XML files and they tell Android how the different screen elements are
arranged.

Let’s look in more detail at how activities and layouts work together to
create a user interface:

o The device launches

Set up environment
Build app

Run app

Change app

Layouts define how
the user interface is
PresenteJ.

Activities define
actions.

your app and creates
an activity object.

The activity object
specifies a layout.

The activity tells Device
Android to display the 9

Layout

layout onscreen.

The user interacts

with the layout that's
displayed on the device.

The activity responds
to these interactions by
running application code.

© 0 6 o0 O

The activity updates
the display...

o ...which the user sees
on the device.

Now that you know a bit more about what activities and layouts are,
let’s go through the last couple of steps in the Create New Project
wizard and get it to create an activity and layout.

12 Chapter 1

e Activity

Device
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getting started
Set up environment

Build app
Run app
Change app

How to build the app (continved)

4, Add an activity

The next screen lets you choose among a series of templates you
can use to create an activity and layout. We’re going to create

an app with an empty activity and layout, so choose the Empty
Activity option and click the Next button.

800 Create New Project

/_,( Add an Activity to Mobile

Add No Activity

Basic Activity

Theve ave other types

o‘(: ad{jvi{:\/ You tan

thoose from, but for

Lhis exevtise make sure

you seleet the Empty
Acﬂvi{:\/ oy{:ion.

-

| Cancel | | Previous |E——-H.m1=~—§ Finish

you are here » 13
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customize activity
Set up environment
Build app

How to build the app (continuved) Run app

Change app
5. Customize the activity

You will now be asked what you want to call the screen’s activity and layout.
Enter an activity name of “MainActivity”, make sure the option to generate a
layout file is checked, enter a layout name of “activity_main”, and then uncheck
the Backwards Compatibility (AppCompat) option. The activity is a Java class,
and the layout is an XML file, so the names we’ve given here will create a Java
class file called MainActwity.java and an XML file called activity_main.xml.

When you click on the Finish button, Android Studio will build your app.

800 Create New Project

7_,( Customize the Activity

Creates a new empty activity
Name the activity
“Mainpetivity”
and the layout

Activity Name: MainActivity

™ Generate Layout File

“activity_main -
Layout Name: 'activity__main Also make sure ‘U’\C
| | Backwards Compatibility (AppCompat) o\?{jon to 5Fnt\'8£€
the la\/ou{ is
thecked.

Uneheek the Backwards
Cov:\pa{:ibilivl:\/ (AppCompat) option.

Empty Activity %u I ‘cihd out move about this
sc‘H:ing later in the book.

If false, this activity base class will be Activity instead of
AppCompatActivity

| Cancel | | Previous | Next Finish

14 Chapter 1



getting started

/] Set up environment
’ . . . /] Build app
You've just created your first Android app ~ | run app
B Change app

So what just happened?

° The Create New Project wizard created a project for your app,
configured to your specifications.
You defined which versions of Android the app should be compatible with, and
the wizard created all of the files and folders needed for a basic valid app.

0 The wizard created an activity and layout with template code.
The template code includes layout XML and activity Java code, with sample
“Hello World!” text in the layout.

When you finish creating your project by going through the
wizard, Android Studio automatically displays the project for
you.

Here’s what our project looks like (don’t worry if it looks

complicated—we’ll break it down over the next few pages): This is the pr. o\)ct{: in Andvoid Studi
udio.
800 [5] MainActivity.java - MyFirstApp - [~/AndroidStudioProjects /MyFirstApp] "
DHO ¢#» X000 AR ¢ > S[GEue- /P48 0 0E 804 7 Q

] Myﬁrsmm;;- Caaon ) O src__.; £ main ) [ java ) B com | [ hfad | 1 myfirstapp © MainActivity

Android f"ﬁmﬁbﬂs| W = - 00| S activity_mainsxml x | (©) MainActivity Java x | O
% v Clapp g
izl ¥ Eln’l..mlfests 1 package com.hfad.myfirstapp; v =
- =3 AndroidManifest.xml 2
v Bjava 3 wimport ...
& =
= ¥ [ com.hfad.myfirstapp =2 . ¢ g :
= 6 == ublic class MainActivity extends Activit
g @ = MainActivity i e (IR ¥ yd
:‘I » 3 com.hfad.myfirstapp (androidTes?) 8 @Override
v » 1 com.hfad.myfirstapp (test) 9 af protected void onCreate{Bundle savedInstanceState) {
v Bires 18 super.onCreate{savedInstanceState);
Y 11 setContentView(R. layout.activity_main);

% [ drawable 13 ¥
2 v [Clayout 13 ¥
g & activity_main.xml 14
] ¢ Edmipmap

v [dvalues g
2 & colors.xml :::“
2 & strings. xml =)
EI & styles.xml %’
4 |» (& Gradle Scripts a

= 0: Messages Terminal & B Android Monitor &5 TODO [:] Event Log =] Gradle Cansole
[0 Gradle build finished in 215 987ms (4 minutes ago) 1:1 LF: UTF-8% Context: <no context> w &

you are here » 15



folder structure

Android St
a complete

vdio creates
folder structure for you

Set up environment
Build app

Run app

Change app

An Android app is really just a bunch of valid files in a particular folder structure,
and Android Studio sets all of this up for you when you create a new app. The
casiest way of looking at this folder structure is with the explorer in the leftmost

column of Android

Studio.

The explorer contains all of the projects that you currently have open. To expand
or collapse folders, just click on the arrows to the left of the folder icons.

Click on the arrow

B O 0O [j] MainActivity.java - MyFirstApp

heve and thoose

the Project option
4o see the files and -
folders that make

up Your yro")cc{}
This is the /]

name o‘p
the ProJet{.

These files and
olders ave all —

intluded in Your

project.

DHO ¢#» X0d AR ¢

Ay

|

L2 MyFirstApp ~/.
[I- B3 .gradie
> C.idea
v Ciapp
¢ Ebuild
Ellibs
v Bsrc
» [JandroidTest
v COmain
v Bjava
v [ com.hfad.myfirstapp
£ B MainActivity
v [Cares
Cliek on [ drawable
v\ Edlayout
these /\ e .
=8 activity_main.xmi
arvows | EJ mipmap-hdpi
\\b to [ mipmap-mdpi
expand 1 mipmap-xhdpi
or B mipmap-xxhdpi
collaysc 3 mipmap-xxxhd pi
the Fvalues
£o|dcrs‘ '§4 colors.xml
& strings.xml
Hg‘.-swles.xml
&5 AndroidManifest.xm
> Ciest
[21 .gitignore
[-ﬁapp.iml
(= build.gradle
E! proguard-rules.pro
v [ build

roidStudioProjects /!

L \oject
y

Z:Structure % 1

(5 Captures =]

4 vV vVVYY¥Y

¥~ 2: Favorites

i Build Variants

16 Chapter 1

The folder structure includes
different types of files

If you browse through the folder structure, you’ll
see that the wizard has created various types of
files and folders for you:

©

Java and XML source files
These are the activity and layout files for

your app.

Android-generated Java files
There are some extra Java files you
don’t need to touch that Android Studio
generates for you automatically.

Resource files

These include default image files for
icons, styles your app might use, and any
common String values your app might
want to look up.

Android libraries

In the wizard, you specified the minimum
SDK version you want your app to be
compatible with. Android Studio makes
sure your app includes the relevant
Android libraries for that version.

Configuration files
The configuration files tell Android what’s
actually in the app and how it should run.

Let’s take a closer look at some of the key files and
folders in Androidville.
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Useful files in your project

Android Studio projects use the Gradle build system to compile and
deploy apps. Gradle projects have a standard structure. Here are
some of the key files and folders you’ll be working with:

started
Set up environment

Build app
Run app
Change app

- -
=13

app

The root folder
is the name of
your project. All

The app folder is a
module in your project.

The build folder contains files that
Android Studio creates for you. You
don't usually edit anything in this folder.

i build
’rhe.flles fo.r' your | | Every Android project needs a file
project go in here. generatedisource called R.java, which is created for

The src folder confglns:/ Sro
source code you write

and edit.

@

main

you and which lives in the generated/
source folder. Android uses this file
to keep track of resources in the app.

The java folder contains any ____—
Java code you write. Any
activities you create live here.

You can find app resources in the —
res folder. For example, the layout

subfolder contains layouts, and the
values subfolder contains resource
files for values such as Strings. You
can get other types of resources
too.

Every Android app must include a
file called AndroidManifest.xml
at its root. The manifest file
contains essential information
about the app, such as what
components it contains, required

ridebug
com/hfad/myfirstapp
- R.java
—¥  java
com/hfad/myfirstapp
o MainActivity.java defines
3 an activity. An activity tells
R MainActivity.java  Android how the app should
interact with the user.
res
I . activity_main.xml defines a
ayou .
y| w8 4~ layout. A layout tells Android
</xnl> how your app should look.
activity_main.xml

strings.xml is a String resource

libraries, and other declarations.

AndroidManifest.xml

valies ' file. T ludes S h
ile. It includes Strings such as
N\ )~ the app's name and any default
P strings.xml text values. Other files such as

layouts and activities can look up
text values from here.

</ xml>

17
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meet the editors
Set up environment

Edit code with the Android Studio edi o
it code with the Android Studio edifors Run app
: . : . o . Change app
You view and edit files using the Android Studio editors. Double-click
on the file you want to work with, and the file’s contents will appear in
the middle of the Android Studio window.
The code ed"l'or 800 | | activity_main.xml| — MyFirstApp — [~,I’Andrmd5tud|oPm_1ects{ MyFirstApp]
I DHO ¢A XD QR ¢ \Guwe- P 4 B G818 @3 4
Most files gCt displaycd in [ MyFirstApp  [“capp [isrc [imain [2 res [£1 layout | & activity_main.xm| :
the code CditOI‘, which is ? = 4 » € = | 8- [+ | B activity_mainxml x | ‘T MainActivity.Java x |
. . . ¥ L& MyFirstApp ~/AndroidStudioProjects/| F
& _aﬂdrold support constraint. Constrathayout
just like a text editor, but Bl > Dgade . Bl DANEBY Rt
. & ; 1 <?xml version="1.0 encodlng-' utf-g"7>
with extra features such = > [.idea 2 e/ =android.support.constraint.ConstraintLayout xmlns:android="htt
: v [Chapp 3 xmlns:app="http://schemas.android.com/apk/res-auto”
as color COdll’lg and COdC g » [build 4 xmlns:tools="http://schemas.android.com/tools"
ChCCkil’lg. = D libs 5 android:layout_width="match_parent”
L 6 android:layout_height="match_parent"
:‘-'| ¥ Osre 7 tools:context="com.hfad.myfirstapp.MainActivity">
@ » [JandmidTest e
v [ main g <TextView
_ 19 android:layout_width="wrap_content"
4 v Bjava android:layout_height="wrap_content"”
.g ¥ [ com.hfad.myfirstapp android: text="Hello World!"
5 € % MainActivity app:layout_constraintBottom_toBottomdf="parent"
Doublc-—élidk on the (—iilc ® v Pares app:layout_constraintlLeft_toleft0f="parent"
. ‘H\ o app:layout_constraintRight_toRightOf="parent"
E\ e CXFIOY‘CY and the [ drawable g app:layout_constraintTop_toTopOf="parent" /=
il v [Jlayout 7 |
{: ¢ COW&CW{‘,S appear in > & activity. mainxml | \F </android.support.constraint.ConstraintLayout>
he Cd'%’or PahCI » E1mipmap-hdpi =
" » EImipmap-mdpi
i [ — . .
The desig" ed“‘or 8.0.0 | '] activity_main.xml - MyFirstApp - [~ /AndroidStudioProjects] MyFirstApp]
EIHG5*"*%Eilﬁ‘aQ@*'&mapn-I)‘rﬁurElLL3"‘ P2
If you’re editing a I:" Myli'rsl'.ﬂpp t,app [sec ) I main E res D Iayau: & activity_mainxml
s : s
layout you have an ‘-'_ ~ Packages P € o= | 4. - g activity_malnxml = | © MainActivity java % |
’ % v [2MyFi = T
. g = MyFirstApp ~/AndroidswidioProjects/MyFir e - =, = =
extra option. Rather B > O o :I'“" . Tmc\:e: ] ﬁ! @ . DN:W' 3':25 DappTheme  [BLang
than edit the XML = : 2"093 Widgets oK Burlon ®Y ey e O™ @M
Ljapp Text ﬂ ToggleBution i}
o — -
(such as that shown on ¢ > LBk e Wit
the next page), you can 3 Cilibs Containers @ RadioButtan
he desi di f v Clsrc Images % CheckedText' | =
use the design editor, 8 > bRt Date = spinner
which allows you to v Cmain Transitions C ProgressBar g
= v Cliava Advanced = ProgressBar {
8 m J] !
drag GUI components 5 v Blmmlitmiitans 3
onto your layout, and 3 © % MainActivity
® v [hres =
arrange them how you . Comparent Tree L= R
5 Eldrawable .
want. The code editor . v [Fllayout v P Consvraintlayout =
d d . d . 2 = Ab TexaView - "Helle World!" |- 7
a,];'l CSlgl’l. editor give E » EImipmap-hdpi -
different views of the 5 > Elmipmap-mdpi You dictate -
* B [E1mipmap-xhdpi . .
me fil g -
e e, SO YOI Fa > Eimipmap-sindoi whith editor [ oo o]
switch back and forth g b EImipmap-xhdpi You're using with = 7z
between the two. 3 B Elales :
2 & And roidManifest xm '{‘)\csc ‘Eabs n
3 > Clest 77— “ VYoutan edit laYou{BS using the
W 5 atianore s |
(Dc"g" = | ) vnsual editor bY dragging and
[E D: Messages Terminal & 6: Android Manitor \Ga Too= T
I Gracle bulld finished in 55 314ms (2 minutes ago) dr ”\'T"'U tomp
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started

 WHAT'S MY }vrwvest?

Here’s the code from an example layout file (not the one Android Studio
generated for us). We know you’ve not seen layout code before, but just
see if you can match each of the descriptions at the bottom of the page to the
correct lines of code. We’ve done one to get you started.

activity_main.xml

<?xml version="1.0" encoding="utf-8"7?>
<LinearLayout 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="16dp"
android:paddingRight="16dp"
android:paddingTop="16dp"
android:paddingBottom="16dp"
android:orientation="vertical"

tools:context="com.hfad.myfirstapp.MainActivity">

<TextView
android:layout width="wrap content"
android:layout height="wrap content"
android:text="Hello World!" />

</LinearLayout>

Add padding to the screen
margins.

Display the String “Hello
World!”

Include a <TextView> GUI
component for displaying

text.
Make the layout the same
width and height as the
Make the GUI component just screen size on the device.

large enough for its content.

19



solution

*

Y PLURPasE?
* SQALLUT\QN

Here’s the code from an example layout file (not the one Android Studio
generated for us). We know you’ve not seen layout code before, but just
see if you can match each of the descriptions at the bottom of the page to the
correct lines of code. We’ve done one to get you started.

activity_main.xml

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

<LinearLayout 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="16dp"
android:paddingRight="16dp"
android:paddingTop="16dp"
android:paddingBottom="16dp"
android:orientation="vertical"

tools:context="com.hfad.myfirstapp.MainActivity">

<TextView

android:layout width="wrap content"
android:layout height="wrap content"
android:text="Hello World!"™ />

</LinearLayout>

Add padding to the screen
margins.

Display the String “Hello
World!”

clude a <TextView> GUI
component for displaying

text.
Make the layout the same

width and height as the

screen size on the device.
Make the GUI component just

large enough for its content.

20
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F WHAT'S MY

V:—)‘VQ“?

Now let’s see if you can do the same thing for some activity code. This
is example code, and not necessarily the code that Android

Studio will have generated for you. Match the descriptions below
to the correct lines of code.

MainActivity.java

package com.hfad.myfirstapp;

import android.os.Bundle;

import android.app.Activity;
public class MainActivity extends Activity {

@Override

protected void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;

setContentView (R.layout.activity main);

This is the package name. Implement the onCreate ()

method from the Activity
class. This method is called
when the activity is first

These are Android classes created.

used inMainActivity.

MainActivity extends the
Android class

Specify which layout to use. android.app.Activity.

21



another solution

., L&_ﬁ% -

y

+ WHAT'S MY PLURPASE™?

® * SsaLLT\aN

Now let’s see if you can do the same thing for some activity code. This
is example code, and not necessarily the code that Android

Studio will have generated for you. Match the descriptions below
to the correct lines of code.

These are Android classes

MainActivity.java

package com.hfad.myfirstapp;

import android.os.Bundle;
import android.app.Activity;

public class MainActivity extends Activity {

@QOverride

protected void onCreate (Bundle savedInstanceState)
super.onCreate (savedInstanceState) ;

setContentView (R.layout.activity main);

This is the package name. Implement the onCreate ()
method from the Activity
class. This method is called

when the activity is first

created.
used inMainActivity.

MainActivity extends the

Android class
Specify which layout to use.

android.app.Activity.

22
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Run the app in the Android emulator

So far you’ve seen what your Android app looks like in Android
Studio and got a feel for how it hangs together. But what you
really want to do is see it running, right?

You have a couple of options when it comes to running your
apps. The first option is to run them on a physical device. But
what if you don’t have one with you, or you want to see how
your app looks on a type of device you don’t have?

In that case, you can use the Android emulator that’s built
into the Android SDK. The emulator enables you to set up one
or more Android virtual devices (AVDs) and then run your
app in the emulator as though it’s running on a physical device.

So what does the emulator look like?

Here’s an AVD running in the Android emulator. It looks just
like a phone running on your computer.

getting started
Set up environment

Build app
Run app
Change app

The Android emulator allows
you to run your app on an
Android virtual device (AVD),
which behaves just like a
physical Android device. You
can set up numerous AVDs,
each emulating a different

ty]oe of device.

The emulator recreates the

exact hardware environment

of an Android device: from its
CPU and memory through to
the sound chips and the video
display. The emulator is built

on an existing emulator called
QEMU (pronounced “queue em
you”), which is similar to other
virtual machine applications you
may have used, like VirtualBox or
VMWare.

The exact appearance and
behavior of the AVD depends on
how you’ve set up the AVD in the
first place. The AVD here is set
up to mimic a Nexus 5X, so it will
look and behave just like a Nexus
5X on your computer.

Let’s set up an AVD so that you
can see your app running in the
emulator.

Androld Emulator - Nexus_SX_API_25:5554

T Onte You've set up an
e @052 AVD)\/\IO"," be able to

see Your app running
on it. Andvoid Studio
launches the emulator

‘(: or \/OU-
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create avd

Create an Android Virtuval Device

There are a few steps you need to go through in order to set up an AVD
within Android Studio. We’ll set up a Nexus 5X AVD running API level
25 so that you can see how your app looks and behaves running on this
type of device. The steps are pretty much identical no matter what type
of virtual device you want to set up.

Open the Android Virtual Pevice Manager

The AVD Manager allows you to set up new AVDs, and
view and edit ones you’ve already created. Open it by
selecting Android on the Tools menu and choosing AVD

Manager.

If you have no AVDs set up already, you’ll be presented
with a screen prompting you to create one. Click on the
“Create Virtual Device” button.

Select the
hardware

On the next screen,
you’ll be prompted
to choose a device
definition. This is
the type of device
your AVD will
emulate. You can
choose a variety of
phone, tablet, wear,
or TV devices.

We’re going to see
what our app looks
like running on a
Nexus 5X phone.
Choose Phone from
the Category menu
and Nexus 5X from
the list. Then click
the Next button.

24 Chapter 1

Cliek on this button /—N + Creata Virtual Davice.. |

4o treate an AVD.

Set up environment
Build app

Run app

Change app

Android Virtual Device Manager

£, 4 Your Virtual Devices

H

Android Studio

—a—

Virtual devices allow you to test your application
without having to own the physical devices.

To priaritize 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 Google Play ecosystem.

>

Category

Wear

Tablet

Choose a device definition

, Select Hardware
Android Studio

Virtual Device Configuration

Mew Hardware Profile |

@ )
= [] Nexus 5X
Name ¥ Size Resolution Density
Pixel XL 5.5" 1440x2560 560dpi
Pixel 5.0" 1080x1920  =xhdpi P
size:  large
Nexus § 40 480x800  hdpi e
Nexus One 3.7 480x200 hdpi
i When You
Nexus 67 5.7 1440x2560  560dpi ik 2o Seleet a
Nexus 6 5.96" 1440%2560 560dpi dCVICC, I‘{:S
1 details
| aFFCQY'
Nexus 5 4.95" 1080x1920 xxhdpi hﬂ't.
Nexus 4 4.7 768x1280 xhdpi
| tmport Hardware Profiles | [ 9] | | Clane De
[ Cancel | | Previous Next | F
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getting started
Set up environment

Build app

Creating an AVD (continved) Run app

Change app

Select a system image

Next, you need to select a system image. The system image gives you an
installed version of the Android operating system. You can choose the
version of Android you want to be on your AVD.

You need to choose a system image for an API level that’s compatible with
the app you're building. As an example, if you want your app to work on
a minimum of API level 19, choose a system image for at least API level 19.
We want our AVD to run API level 25, so choose the system image with a
release name of Nougat and a target of Android 7.1.1 (API level 25). Then
click on the Next button.

virtual Device Configuration

System Image

H Android Studio

Select a system image
)
’,F You dOh { *x86 Images Other Images | Nougat
haVc 'E}us SYS{:CM ; Relzase Name AP Level = AR Target
imagc iM‘{‘,&”cd MNougai Download 25 xB5 Android 7.1.1 iwlth Google ,
7°")” be aive ! Nougat 24 86 Android 7.0 (with Coogle AP ;"'5““'
n
‘H‘\C { 5 {‘,o Marshmallew 23 %86 Android 6.0 (with Google AP
Ol
F Io'? Lollipep Download 22 X85 Android 5.1 (with Googla AF Android
download it. 7.1.1
GCoogle Inc.
System Image
x86
These images are recommended because they run
the fastest and include support for Coogle APIs
Questicns on API level?
Sea tha APl leval distribution chart
@) R ———
&3 A system image must he selected to continue.
\':t“..u Cancel | Previous Next Finish

We’ll continue setting up the AVD on the next page.

you are here » 25
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check configuration
Set up environment

Build app

Creating an AVD (continved) Run app

Change app

Verify the AVD configuration

On the next screen, you'll be asked to verify the AVD configuration. This screen
summarizes the options you chose over the last few screens, and gives you the
option of changing them. Accept the options, and click on the Finish button.

Virtual Dawice Configuration

e, Android Virtual Device (AVD)

| Android Studio

Verify Configuration

AVD Mame |Nexus 5X ARl 25 J AVD Name

(7] Newus 5x 5.2 108G%1920 xxhdpi | change.. | )
e The name of this AVD

i‘ Nougat Android 7.1.1 x8&6 | Change... |
Startup orientation ThCSC avre £"\C OY{IOV\S

D D You those over the

Portrair I.alld;cape Yas‘{: ‘ccw ?35C5~

Emulated

Performance Siprics: LeAntopssic

Davice Frame -3 Enable Device Frame

‘ Show Advanced Settings |

Previous

The AVD Manager will create the AVD for you, and when it’s done, display it in
the AVD Manager list of devices. You may now close the AVD Manager.

800 Android Virtual Device Manager !

. Your Virtual Devices

H Android Studio

Type Name Resolution APl Target CPUJABI |Size on Disk Actions

[[] NexussSxAPI25 1080 x 1920:.. 25  Android 7.1.1(.. x86 650 MB A 4

4N

Your Nexus 5X AVD has been ereated.

26 apter



Run the app in the emulator

Now that you’ve set up your AVD, let’s run the app on it. To do
this, choose the “Run ‘app™ command from the Run menu. When
you’re asked to choose a device, select the Nexus 5X AVD you just
created. Then click OK.

The AVD can take a few minutes to appear, so while we wait, let’s
take a look at what happens when you choose Run.

Cowpile, package, deploy, and run

The Run command doesn’t just run your app. It also handles all the
preliminary tasks that are needed for the app to run:

getting started
Set up environment

Build app
Run app
Change app
an o Select Deployment Target
No USB devices or running emulators detected Troublashoot

Connected Devices
<none>
Avallable Virtual Devices

| Create New Virm |

["] Use same selection for futur) launches | Cancel | [

™ B

Libraries Resources

v

Java file Bytecode APK file

T Y0 o

S I

Emulator

Ths is the AVD we Jus{', treated.

An APK {ile is an
Android application

package. It's

basically a JAR

or LIP file for
Android applications.

o The Java source files get compiled to o
bytecode.

e An Android application package, or APK
file, gets created.
The APK file includes the compiled Java files, e
along with any libraries and resources needed

by your app.
e Assuming there's not one already

running, the emulator gets launched
and then runs the AVD.

Once the emulator has been launched
and the AVD is active, the APK file is
uploaded to the AVD and installed.

The AVD starts the main activity
associated with the app.

Your app gets displayed on the AVD screen,
and 1t’s all ready for you to test out.

you are here » 27
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be patient
Set up environment
Build app

You can watch progress in the console Run app

Change app

It can sometimes take quite a while for the emulator to launch with your
AVD-—often several minutes. If you like, you can watch what’s happening<—— 1, .,
using the Android Studio console. The console gives you a blow-by-blow
account of what the build system is doing, and if it encounters any errors,
you’ll see them highlighted in the text.

: 53:5{: ‘cindins somc*{:hing else o0 do
while wai{:ing for the emulator to start.
Like O(uiH:ing, or (,ook'ms a small meal.

You can find the console at the bottom of the Android Studio screen
(click on the Run option at the bottom of the screen if it doesn’t appear
automatically):

(e —p_

G|t @3/13 18:45:41: Launching app
B | & 5 adb install-multiple -r fUsers/dawng/AndroidStudioProjects/MyFirstApp/app/build/intermediates/split-apk/debug
........ — Split APKs installed

B8 | 5 5 adb shell am startservice com. hfad.myfirstapp/com.android. tools. fd. runtime. InstantRunService
........ & 5 adb shell am start -n “com.hfad.myfirstapp/com.hfad.myfirstapp.MainActivity" -a android.intent.action.MAIN —¢
}.: Connected to process 2685 on device Nexus_5X_API_25 [emulator-5554]

Build Variants
[3POW DICIpUY S

»» ¥

=] 0: Messages Terminal W B: Android Monitor )igﬂ.nn &5 TODO ‘1 EventLog [E] Gradle Console
Instant Run applied code changes and restarted the app. [/ (Don't show again) (35 minutes aga) 81 LF+ UTF-8 Context: <no context> G %

|

Here’s the output from our console window when we ran our app:

03/13 10:45:41: Launching app [Insioall the app-

$ adb install-multiple -r /Users/dawng/AndroidStudioProjects/MyFirstApp/app/build/intermediates/
split-apk/debug/dep/dependencies.apk /Users/dawng/AndroidStudioProjects/MyFirstApp/app/build/
intermediates/split-apk/debug/slices/slice l.apk /Users/dawng/AndroidStudioProjects/MyFirstApp/
app/build/intermediates/split-apk/debug/slices/slice 2.apk /Users/dawng/AndroidStudioProjects/
MyFirstApp/app/build/intermediates/split-apk/debug/slices/slice 0.apk /Users/dawng/
AndroidStudioProjects/MyFirstApp/app/build/intermediates/split-apk/debug/slices/slice 3.apk /Users/
dawng/AndroidStudioProjects/MyFirstApp/app/build/intermediates/split-apk/debug/slices/slice 6.apk /
Users/dawng/AndroidStudioProjects/MyFirstApp/app/build/intermediates/split-apk/debug/slices/slice 4.
apk /Users/dawng/AndroidStudioProjects/MyFirstApp/app/build/intermediates/split-apk/debug/slices/
slice 5.apk /Users/dawng/AndroidStudioProjects/MyFirstApp/app/build/intermediates/split-apk/debug/
slices/slice 7.apk /Users/dawng/AndroidStudioProjects/MyFirstApp/app/build/intermediates/split-apk/
debug/slices/slice 8.apk /Users/dawng/AndroidStudioProjects/MyFirstApp/app/build/intermediates/
split-apk/debug/slices/slice 9.apk /Users/dawng/AndroidStudioProjects/MyFirstApp/app/build/outputs/
apk/app-debug.apk

Split APKs installed
$ adb shell am startservice com.hfad.myfirstapp/com.android.tools.fd.runtime.InstantRunService

$ adb shell am start -n "com.hfad.myfirstapp/com.hfad.myfirstapp.MainActivity" -a android.intent.
action.MAIN -c android.intent.category.LAUNCHER

Connected to process 2685 on device Nexus 5X API 25 [emulator-5554]
__7\_

Andvoid Studio has finished The emulator launthes our app by starting the main activity
28  Chapter 1 launching the AVD we Just set up. for it. This is the activity the wizard eveated for us.
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started
Set up environment

s e S

TQSf dl’ive Run app

Change app

<]

So let’s look at what actually happens onscreen when you run
your app.

First, the emulator fires up in a separate window. The

emulator takes a while to load the AVD, but then you see

what looks like an actual Android device.

.and here’s the AVD home
seveen. [t looks and behaves
Jjust like a veal Nexus 5X device.

The cumu|8‘(‘,o\r A
launthes...

android

]
. My First App

Wait a bit longer, and you'll see the app you
just created. The application name appears This is the name of the app
at the top of the screen, and the default
sample text “Hello World!” is displayed in
the middle of the screen.

Hello Waorld!

Hello World!

Andvroid Studio ¢veated the
sample text “Hello World!”

The wi
without us telling it to. e wizard treated

sample text for us.

Heve's the app
Vunnih5 on the AVD

29
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what happened

What just happened?

Let’s break down what happens when you run the app:

Set up environment
Build app

Run app

Change app

(1)
(2]

Android Studio launches the emulator,
loads the AVD, and installs the app.

When the app gets
launched, an activity
object is created from
MainActivity. java.

The activity specifies
that it uses the layout

display the layout on the screen.
The text “Hello World!” gets displayed.

o

/\

/—3 <Layou‘('>
\ . </Lay
| Activity = 1Sl

activity_main.xml. Devi,cte s e Layout
e The activity tells Android to In this particular

. ) .
ms{‘,andc, we re using
a virtual device.

Q: You mentioned that when you create an APK file, the
Java source code gets compiled into bytecode and added to
the APK. Presumably you mean it gets compiled into Java
bytecode, right?

A: It does, but that's not the end of the story. Things work a little
differently on Android.

The big difference with Android is that your code doesn't actually
run inside an ordinary Java VM. It runs on the Android runtime
(ART) instead, and on older devices it runs in a predecessor to ART
called Dalvik. This means that you write your Java source code and
compile it into .class files using the Java compiler, and then the
.class files get stitched into one or more files in DEX format, which is
smaller, more efficient bytecode. ART then runs the DEX code. You
can find more details about this in Appendix Il

30 Chapter 1

therejare no
b Questions

Q: That sounds complicated. Why not just use the normal
Java VM?

A: ART can convert the DEX bytecode into native code that can
run directly on the CPU of the Android device. This makes the app
run a lot faster, and use a lot less battery power.

Q,: Is a Java virtual machine really that much overhead?

A: Yes. Because on Android, each app runs inside its own
process. If it used ordinary JVMs, it would need a lot more memory.

Q: Do I need to create a new AVD every time | create a new
app?

A: No, once you've created the AVD you can use it for any of
your apps. You may find it useful to create multiple AVDs in order to
test your apps in different situations. As an example, in addition to
a phone AVD you might want to create a tablet AVD so you can see
how your app looks and behaves on larger devices.
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getting started
Set up environment

Refine the app .

Change app
Over the past several pages, you’ve built a basic Android app

and seen it running in the emulator. Next, we’re going to refine

"]
the app. @ My First App

At the moment, the app displays the sample text “Hello World!”
that the wizard put in as a placeholder. You’re going to change
that text to say something else instead. So what do we need to
change in order to achieve that? To answer that, let’s take a Your app cwrcn‘u\/ says
step back and look at how the app is currently built. “Uello World!” but we've
a0ing to thange it to
something else instead.

The app has one activity and one layout

Sup doge

When we built the app, we told Android Studio how to
configure it, and the wizard did the rest. The wizard created an
activity for us, and also a default layout.

Our activity

specifies what the
K app does and how
it should intevact
with the user.

The activity controls what the app does

Android Studio created an activity for us called
MainActivityjava. The activity specifies what the app

does and how it should respond to the user. MainActivity.java

The layout controls the app's appearance

MainActivity.java specifies that it uses the layout Android
Studio created for us called activity_main.xml. The layout
specifies what the app looks like.

Our la\/ou{: chci‘(:ics
<Layout> & what the app looks
like.

</Layou

activity_main.xml
We want to change the appearance of the app by changing the
text that’s displayed. This means that we need to deal with the
Android component that controls what the app looks like, so we
need to take a closer look at the layout.

you are here » 31
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the layout

What's in the layout? SHU FO T o

[*; MyFirstApp

,‘F ou tan't : / is arrow
We want to change the sample “Hello World!” sccy{;},c folder - = ' "3‘3’9“—"@ g c:angc
text that Android Studio created for us, so let’s strueture in the ? how the
start with the layout file actiwity_main.xml. If it explorer, -bry : » B.gradie Liles and
isn’t already open in an editor, open it now by switthing to o > Didea £olders ave
finding the file in the app/src/main/res/layout ( ijcc{: view. shown.

folder in the explorer and double-clicking on it.

The design editor Hello Worla!

R . - T T )
The deSlq" edlfor :»‘7 activity_main.xml x | E Mair:A,*tMtyAkwa x |
. Palette Q #- 1+
As you learned earlier, there are two ways of 2l Ab TextView '
viewing and editing layout files in Android Widgets &k Button
Studio: through the design editor and s B Togglesutton
R Layouts CheckBox
through the code editor. Containers ® RadioButton
) ) Images i CheckedText
When you choose the design option, you Date = Spinner
can see that the sample text “Hello World!” Transwions  f§j C* ProgressBar
. . Advanced = ProgressBar (
appears in the layout as you might expect. Google | - SeekBar
But what’s in the underlying XML? Design |-=-SeekBar (Disc
Let’s see by switching to the code editor.
Component Tree &%~ |- ey
v [ ConstraintLayout s
Ab TextView - "Hello World!" HCV‘C'S -[:hc sam‘plc ‘{:C%‘h
You tan see the design editor
by Choosing “Dcsisy\" hC?C-/_\S_| Design| Text |

H N ?xml version="1.8" encoding="utf-8"7=
The GOde edrror © =android.support.constraint.ConstraintlLayout xmlns:android
. xmlns:app="http://schemas.android.com/apk/res-auto"
When you choose the code editor xmlns:tools="http://schemas.android.com/tools"

option, the content of activity_main.xml androdd:Layout_widthe"satch_parent™
P ’ v- android:layout_height="match_parent”

is displayed. Let’s take a closer look ThF tode /‘N tools:context="com.hfad.myfirstapp.MainActivity">
at it. editor

=

<TextView
android:layout_width="wrap_content"
android:layout_height="wrap_content”
android:text="Hello World!"
app:layout_constraintBottom_toBottomOf="parent”
app:layout_constraintleft_tolLeftOf="parent"
app:layout_constraintRight_toRightOf="parent”
app:layout_constraintTop_toTopOf="parent" />

</android.support.constraint.ConstraintLayout>

To see the tode editor, click

on “Text” in the bottom tab.
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getting started

Set up environment

activity_main.xml has two elements Build app

Run app
Below is the code from activity_main.xml that Android Studio Change app
generated for us. We’ve left out some of the details you don’t
need to think about just yet; we’ll cover them in more detail
through the rest of the book.
Here’s our code:
<?xml version="1.0" encoding="utf-8"?> D This is the full path
. . . o‘c aC*{:iVi‘(:\/_maih.xml-
This element <android.support.constraint.ConstraintLayout MyFirstApp
determines &Android Studio gave us move XML heve, but
how you don't need to think about that yc{; applereimain
C:"‘\l’;";“{'fs <TextView < —This is the <TextView> element.
s~ou ¢ . android:layout width="wrap content" res
displayed, in - -
this case the android:layout height="wrap content"
| t
“Hello World!” android:text="Hello World!" ayﬂ 1
</ xml:
text o /> We've left out some of the D

N TextViews XML 4oo. activity_main.xml

</android.support.constraint.ConstraintLayout>

As you can see, the code contains two elements.

The first is an <android. support.constraint.
ConstraintLayout> element. This is a type of layout
element that tells Android how to display components on
the device screen. There are various types of layout element
available for you to use, and you’ll find out more about these

Don’t worry if your
layout code looks :
different from ours. :

Android Studio

. © may give you slightly different XML
later in the book. : . . . , . ;
. depending on which version you’re using. :
The most important element for now is the second element, : You don’t need to worry about this,
the <TextView>. This element is used to display text to the . because from the next chapter onward
user, in our case the sample text “Hello World!” . you'll learn how to roll your own layout

: code, and replace a lot of what Android
© Studio gives you.

The key part of the code within the <TextView> element
is the line starting with android: text. This is a text
property describing the text that should be displayed:

<TextView
T <TexkView> clcmcv\‘{: android:layout width="wrap content"
e _ _
destribes the text in android:layout height="wrap content"
the la\/ouh android: text="Hello World!"
/>

This is the text that's being displayed.

Let’s change the text to something else.

you are here » 33
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update text
Set up environment

Build app

Update the text displayed in the layout Run app

C Change app
The key part of the <TextView> element is this line:

android:text="Hello World!"™ />

android:text means that this is the text property of
the <TextView> element, so it specifies what text should be
displayed in the layout. In this case, the text that’s being displayed

is “Hello World!” Yl :wld!"
Display the {:cxf..,& A

android:text="Hello World!"™ />

To update the text that’s displayed in the layout, simply change
the value of the text property from "Hello World!" to
"Sup doge". The new code for the <TextView> should look

like this:
/\ <TextView

)
We've left out some android:layout width="wrap content"
of the eode, as all

MyFirstApp

app/src/main

) . ‘F android:layout height="wrap content"
we re domg or now - - res
is thanging the text android: text="BeNeiS3-e! Sup doge"
that's displa\/cd. cel /> layout

Change the text here ﬁrovz -
“Uello World!” 4o “Sup doge’- e

, . activity_main.xml
Once you’ve updated the file, go to the File menu and choose the

Save All option to save your change.

therejare no o
Dumb Questions

Q: My layout code looks different from yours. Is that OK? Q: The folders in my project explorer pane look different
from yours. Why’s that?

A: Yes, that's fine. Android Studio may generate slightly different

code if you're using a different version than us, but that doesn’t A: Android Studio lets you choose alternate views for how to
really matter. From now on you'll be learning how to create your display the folder hierarchy, and it defaults to the “Android” view.
own layout code, and you'll replace a lot of what Android Studio We prefer the “Project” view, as it reflects the underlying folder
gives you. structure. You can change your explorer to the “Project” view by
clicking on the arrow at the top of the explorer pane, and selecting

Q- Am | right in thinking we’re hardcoding the text that's the “Project” option.
displayed? ~— : T =S

Py We've - o Cck

. i ! d L—=—this arrow
A. Yes, purely so that you can see how to update text in ;;Sm_s f‘:c @ f;out,h anae
the layout. There’s a better way of displaying text values than .Y°J°c th ? cer
hardcoding them in your layouts, but you'll have to wait for the next | *'¢*- ne explo
chapter to learn what it is. M
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started

/] Set up environment
. ] Build app
Take the app for a test drive 1 Runapp
>/ Change app

Once you’ve edited the file, try running your app in the
emulator again by choosing the “Run ‘app” command from
the Run menu. You should see that your app now says “Sup
doge” instead of “Hello World!”

("]
Heve's the _
updated version /> ’ My First App
of our app.

The sample text now
says “Sup dogc" instead
of “Hello World!”

Sup doge

You’ve now built and updated your first Android app.
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toolbox

Your Android Toolbox

You’ve got Chapter 1 under
your belt and now you’ve
added Android basic concepts
to your toolbox.

\{ou tan down‘oad
the full eode for
the thapter from
h.H-’?s // {',m\IW‘l tom/
HeadFirstAndroid.

—————————————

%BU[[ET POINTS

Versions of Android have a version
number, API level, and code name.

= Android Studio is a special version of
IntelliJ IDEA that interfaces with the
Android Software Development Kit
(SDK) and the Gradle build system.

= Atypical Android app is composed of
activities, layouts, and resource files.

= |ayouts describe what your app
looks like. They're held in the app/
src/main/res/layout folder.

= Activities describe what your app
does, and how it interacts with the
user. The activities you write are held
in the app/src/main/java folder.

AndroidManifest.xml contains
information about the app itself. It
lives in the app/src/main folder.

An AVD is an Android Virtual Device.
It runs in the Android emulator and
mimics a physical Android device.

An APK is an Android application
package. It's like a JAR file for
Android apps, and contains your
app’s bytecode, libraries, and
resources. You install an app on a
device by installing the APK.

Android apps run in separate
processes using the Android runtime
(ART).

The <TextView> elementis used
for displaying text.
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2 building interactive apps
*

*Apps That Do Something *

T wonder what
happens if I press
marked
at"?

Most apps need to respond to the user in some way.

In this chapter, you’ll see how you can make your apps a bit more interactive. You'll
learn how to get your app to do something in response to the user, and how to get your
activity and layout talking to each other like best buddies. Along the way, we'll take you
a bit deeper into how Android actually works by introducing you to R, the hidden gem

that glues everything together.
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beer

Let’s build a Beer Adviser app

In Chapter 1, you saw how to create an app using the Android
Studio New Project wizard, and how to change the text
displayed in the layout. But when you create an Android app,
you’re usually going to want the app to do something.

In this chapter, we’re going to show you how to create an app
that the user can interact with: a Beer Adviser app. In the app,
users can select the types of beer they enjoy, click a button, and
get back a list of tasty beers to try out.

Here’s how the app will be structured:

o

38

The layout specifies what the app will
look like.

It includes three GUI components:

* A drop-down list of values called a spinner,
which allows the user to choose which type of
beer they want.

* A button that when pressed will return a
selection of beer types.

* A text field that displays the types of beer.

The file strings.xml includes any String
resources needed by the layout—for
example, the label of the button
specified in the layout and the types of
beer.

The activity specifies how the app
should interact with the user.

It takes the type of beer the user chooses, and
uses this to display a list of beers the user might
be interested in. It achieves this with the help of a
custom Java class.

The custom Java class contains the
application logic for the app.

It includes a method that takes a type of beer as a
parameter, and returns a list of beers of this type.
The activity calls the method, passes it the type of
beer, and uses the response.

o Beer Adviser

light

4
Choose Your

beer type, click

the button.. >

Find Beer!

..and the ﬁ Jail Pale Ale

app tomes Gout Stout
up with a

list of beer

suggcs‘{:ions.

This is what the
layou{: looks like.

v
© D\e

Layout <fresaurtes>
t strings.xml
Activity

Custom Java
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Here’s what we’re going to do

So let’s get to work. There are a few steps you need to go
through to build the Beer Adviser app (we’ll tackle these
throughout the rest of the chapter):

o

(2]

Create a project.
You’'re creating a brand-new app, so you’ll need to create a

building

new project. Just like before, you’ll need to create an empty —<— We'll show You the
details of how to do

this on the next page.

activity with a layout.

Update the layout.

Once you have the app set up, you need to amend the layout so

that it includes all the GUI components your app needs.

]
e Beer Adviser

light

Find Beer!

Jail Pale Ale
Gaut Stout

Connect the layout to the activity.

The layout only creates the visuals. To add smarts to your
app, you need to connect the layout to the Java code in your
activity.

Write the application logic.
You’ll add a Java custom class to the app, and use it to make
sure users get the right beer based on their selection.

<Layout>

</Layout>

Layout

Activity

apps
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create project

Create the project

Let’s begin by creating the new app (the steps are similar to

. Create project
Update layout

Write logic

those we used in the previous chapter):

o Open Android Studio and choose “Start a new Android Studio project” from

the welcome screen. This starts the wizard you saw in Chapter 1.

e When prompted, enter an application name of “Beer Adviser” and a
company domain of “hfad.com”, making your package name com.hfad. I your version o I
beeradviser. Make sure you uncheck the option to include C++ support. &‘ Android Studio
e We want the app to work on most phones and tablets, so choose a minimum has an option to
SDK of API 19, and make sure the option for “Phone and Tablet” is selected. intlude Kotlin
This means that any phone or tablet that runs the app must have API 19 support, untheck
installed on it as a minimum. Most Android devices meet this criterion. this oP{:ion too.
e Choose an empty activity for your default activity. Call the activity

“FindBeerActivity” and the accompanying layout “activity_find_beer™.
Make sure the option to generate the layout is selected and you uncheck the
Backwards Compatibility (AppCompat) option.

icati i The wizard will take you {')\‘ro.ugh .H\c(s‘c steps,
Applicaion name: [Beer Advised Just like before. Call your application Bccro{:
< Adviser,” make sure i£ uses @ minimum SDK
API 19, and then tell it +o crca’cc" an empty
Package name: com.hfad.beeradviser ity called “FindBeerAcetivity” and a |a\/ou£
activity

called “ac{ivi{,\/_-(:ind__bccr".

Company domain: ?_hfad.com

["] Include C++ support

e ™ Phone and Tablet

Minimum SDK | APl 19: Android 4.4 (KitKat) &

Lower APl levels target mare devices, but have fewer features available

By targeting APl 19 and later, your app will run on approximately
73.9% of the devices

that are active on the Google Play Store.
Help me choose
Make
sure You
thoose
the e
Em?‘{:\/

Activit
o?‘f:i:ny —_1(

40

Activity Name: FindBeerActivity Make sure you

Empty Activity ™ Generate Layout File lé(g‘lciljlfﬁf the
H Layout Name: 'activitv__fﬂi___beer Com? abibilit v
[] Backwards Compatibility (AppCompat) 4 (AWCOIM?G{’)
o\?{:ion.

Chapter 2
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building interactive apps

We've created a default activity and layout

When you click on the Finish button, Android Studio creates a
new project containing an activity called FindBeerActivity.java and a
layout called activity_find_beer.xml.

Let’s start by changing the layout file. To do this, switch to the
Project view of Android Studio’s explorer, go to the app./sre/main/
res/layout folder, and open the file activity_find_beerxml. Then switch
to the text version of the code to open the code editor, and replace
the code in activity_find_beer.xml with the following (we’ve bolded all
the new code):

<?xml version="1.0" encoding="utf-8"?7>

<LinearLayout

T;;;:Cj(i‘ Cliek on the Text

tab to open the

Monitor %TODO tode Cdi'{ZO\‘-

We've veplacing the tode Android
Studio generated for us.

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:padding="16dp"

android:orientation="vertical"

These elements velate to the layout as a whole. They
| determine the layout width and height, any padding

in the layow{: mavrgins, and whether tomponents
should be laid out Vcr‘{:ita”\/ or hovizon‘{:a“\/‘

tools:context="com.hfad.beeradviser.FindBeerActivity">

<TextView & This is used to disylay text.
android:id="Q@+id/textView"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="This is a text view" />

</LinearLayout>

We’ve just changed the code Android Studio gave us so that

it uses a <LinearLayout>. This is used to display GUI
components next to each other, either vertically or horizontally.
If it’s vertically, they’re displayed in a single column, and if it’s
horizontally, they’re displayed in a single row. You’ll find out
more about how this works as we go through the chapter.

Any changes you make to a layout’s XML are reflected in
Android Studio’s design editor, which you can see by clicking on
the Design tab. We’'ll look at this in more detail on the next page.

BeerAdviser

-

app/src/main

res

ind
layout

x>

A

activity_
find_beer.xml

Cliek on the
Dcsign tab to open
the design editor.
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design editor

Create project

A closer look at the design editor Update layout

The design editor presents you with a more visual way of editing
your layout code than editing XML. It features two different
views of the layouts design. One shows you how the layout will
look on an actual device, and the other shows you a blueprint of

its structure:

This view of the
design gives You an
idea of how Your
la\/ou{: will look on
an actual device.

To the left of the design editor, there’s a palette that
contains components you can drag to your layout.

We’ll use this next.

42 Chapter 2

Connect activity
Write logic

I£ Android Studio doesn't show

you both views of the layout, ¢lick
on the “Show Design + Blueprint”
iton in the dCSiSV\ editor’s toolbar.

This is the
£y —blueprint

This is & taxt view

view, which
ACoLuscs move
The text view in our on the la\/ou{',’s
)
la\/ou{:s XML code sbrutture.
appears in both views
of the design editor.
© [0 layout . e activity_main.xml
gé. activity_mainxml x | (c MainActivity java * |
Palette Q #- 1=
) 4D TextView |
This list shows you the di,(l(_‘cr"\{ EBunon
. ToggleButton
tategories of component You ¢an CheckBox These
add to Your Ia)'ou{:. \/ou tan tliek Containers @® RadioButwon are the
on them to ‘FiH:cr the (.omPoncn{:s :;:ages 3 EHECkEdTexmew t.om?oncn{:s
. . e = Spinner ) )
dISFIaYCd in the F&'C'{:‘Ec. Transitions C* ProgressBar \/ou Il ‘C"‘d
Advanced == ProgressBar (Horizontal) ou{: move
-8 SeekBar
- SeekBar (Discrete) TTu{£h€:
You tan intvease the size of the BRQ::::;Bc::mctBadge ; c‘: in the
palette by clicking on this area « Switch oor
and dragging it downward. — /1|
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Add a button using the design editor

We’re going to add a button to our layout using the design editor. Find the
Button component in the palette, click on it, and then drag it into the
design editor so that it’s positioned above the text view. The button appears

in the layout’s design:

EHEE HE

—ToaNdew
Here's the —=,
BV{‘&OM B voyoodion 100 00
CheckBox

tomponent.
Drag it into
the design
editor.

® RadioButton

“ CheckedTextView
= Spinner

C* ProgressBar

= ProgressBar (Horizontal)
== SeekBar

=+ SeekBar (Discrete)
B QuickContactBadge

building interactive apps
Create project
Update layout
Connect activity
Write logic

200 400 500 E00 700

100

n2 - "Button”

RaFingBar il
: 5"‘”“" i Pu{: the bu{:‘{:on above
Button the text. \{ou ¢an add
E R L ] it to either view of
out (vertical) ‘H\c dCSigh-

Changes in the design editor are reflected in the XML

Dragging GUI components to the layout like this is a convenient way of
updating the layout. If you switch to the code editor, you’ll see that adding
the button via the design editor has added some lines of code to the file:

he design editor adds depends on

There's a new <Button>(
element that deseribes
the new button you've
dragaed to the layout.
wWe'll look at this in
move detail over the

Thetode

<Button wheve You

android:id="@+id/button" Your ¢ode
android:layout_width="match parent"

android:

android:

layout height="wrap_ content"

text="Button" />

next few pages.

<TextView

android:
android:
android:

android:

id="@+id/textView"
layout width="wrap content"
layout height="wrap content"

text="This is a text view" />

place the button, so don't worry if
looks di-c‘(:crcn{‘, From ours.

BeerAdviser

-

app/src/main

res

i
layout

xml>

kol

activity_find_beer.xml
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gui components are views

activity_find_beer.xwml has a new button

The editor added a new <Button> element to activity_find_beer.xml:

<Button
android:id="@+id/button"
android:layout width="match parent"
android:layout height="wrap content"

android:text="Button" />

A button in Androidville is a pushbutton that the user can press to trigger
an action. The <Button> element includes properties controlling its

size and appearance. These properties aren’t uniuéltd buttons—other

GUI components including text views have them too.

Buttons and text views are subclasses of the same Android View class

There’s a very good reason why buttons and text views have

properties in common—they both inherit from the same Android The View class includcs, lots of
View class. You'll find out more about this later in the book, but for diffevent methods. We'll look
now, here are some of the more common properties. at this later in the book.
android:id android.view.View
This gives the component an identifying name. The id property setld(int)
enables you to control what components do via activity code:
q P =n 4 "
android:id="@+id/button TextView is a Zk

type of View..
N

android:layout_width, android:layout_height

android.widget.TextView

These properties specify the width and height of the component.
setText(CharSequence,

" n 3 ] 3 h f h
wrap_ content" means it should be just big enough for the TextView.BufferType)

content, and "match parent" means it should be as wide as the

layout containing it:

AN

android:layout width="match parent" ..and Button is 3 + pe

android:layout height="wrap content" o«c Te%‘f:\/icw, whith means
it's also a type of View.

android:text

android.widget.Button

This tells Android what text the component should display. In the

case of <Button>, it’s the text that appears on the button:

android:text="Button"

44 Chapter 2
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building apps
Create project

A closer look at the layout code Update layout

Connect activity

. Write logic
Let’s take a closer look at the layout code, and break it down so that
you can see what it’s actually doing (don’t worry if your code looks a
little different, just follow along with us):
<LinearLayout

The » . . .

. xmlns:android="http://schemas.android.com/apk/res/android"
<mearLa\/ou+>

element xmlns:tools="http://schemas.android.com/tools"
android:layout_width="match parent"
android:layout height="match parent"
android:padding="16dp"
android:orientation="vertical"

tools:context="com.hfad.beeradviser.FindBeerActivity">

This is the =T <Button

button. android:id="@+id/button"
android:layout width="match parent"
android:layout height="wrap content" BeerAdviser
android: text="Button" /> I—D

app/src/main
This is the /? <TextView

res
text view. android:id="@+id/textView" LD
android:layout width="wrap content" layout
android:layout height="wrap content" <kl

/e
android:text="This is a text view" /> activity_find_beer.xml

</LinearLayout> <—This ¢loses the <LinearLayout> element.

The Linearlayout element

The first element in the layout code is <LinearLayout>. The
<LinearLayout> element tells Android that the different GUI

components in the layout should be displayed next to each other in a <
single row or column.

Theve ave other ways of laying

out your GQUI| components too.
) .

You'll find out move about

You specify the orientation using the android:orientation these later in the book.

attribute. In this example we’re using:

android:orientation="vertical"

so the GUI components are displayed in a single vertical column.
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look

A closer look at the layout code (continued)

The <LinearLayout> contains two elements: a <Button> and
a<TextView>.

The Button element

The first element is the <Button>:

<Button
android:id="@+id/button"
android:layout width="match parent"
android:layout height="wrap content"

android:text="Button" />

As this is the first element inside the <LinearLayout>, it appears
first in the layout at the top of the screen. It has a layout width
of "match parent", which means that it should be as wide as
its parent element, the <LinearLayout>. Its layout height
has been set to"wrap content", which means it should be tall
enough to display its text.

The TextView element

The final element inside the <LinearLayout> is the
<TextView>:

<TextView
android:id="@+id/textView"
android:layout width="wrap content"
android:layout height="wrap content"

android:text="This is a text view" />

As this is the second element and we’ve set the linear layout’s
orientation to "vertical", it’s displayed underneath the button
(the first element). Its layout width and layout height are
setto "wrap_content" so that it takes up just enough space to
contain its text.

46

Create project
Update layout
Connect activity
Write logic

Using a linear layout
means that GUI
components are
c[isplayeJ in a single

row or column.

The button is disylazcd at
the top as it's the tirst
element in the XML.

[}
@ Beer Adviser

This is a text view

The text view is displayed
underneath the button as it
Comes a‘("fcr it in the XML.
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building interactive apps

Changes to the XML...

You’ve seen how adding components to the design editor adds them
to the layout XML. The opposite applies too—any changes you make
to the layout XML are applied to the design.

Try this now. Update your actiwity_find_beer.xml code with the
following changes (highlighted in bold):

<?xml version="1.0" encoding="utf-8"?2>

<LinearLayout
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" BeerAdviser

android:padding="16dp" D

android:orientation="vertical" app/src/main

Asyhnﬂ'k'ﬂm tools:context="com.hfad.beeradviser.FindBeerActivity">
Andvoid name for _ res

a drop—down list /<-5pinner i

of values. [t allows This element layout

values. android:id="@+id/color" dkrbysa L

\/°“l+'° L:\oozc a android:layout width="wrap content" spinner in the ol

. r a - - ..
““5‘Ya“c om android:layout height="wrap content" MYOWE _ activity_
selection. - - find_beer.xml

android:layout_marginTop="40dp"
android:layout gravity="center"
android:layout margin="16dp" />

Change the button's [D to
e/“find_becr". We'll use this later.

<Button
android:id="@+id/iswter—find beer"

android:layout width="metciQarents wrap_content"
android:layout height="wrap content"

Center the button

hovizon {a”\/ and —b ero::.d: layout_grav::.ty="center" C.hanac ﬂ.\c) bu{:‘bo.n)s
give it a margin. android:layout margin="16dp" wnd-‘{:h so it’s as wide
android: text=rBucttonn as its content. *
<TextView Changc the text view's [D to “brands”- —9k-
android:id="@+1id/textirew-brands" Do ﬂﬁS.’
android:layout width="wrap content"
Ca&zrfhc android:layout height="wrap content" “%@“
text view and android:layout gravity="center" Update the contehts of
apply a ma\rgiw‘_sl Qldroid: layout_margin="16dp" activity_find_beer.xml
ST e T s s e T with the changes
</LinearLayout> shown here.
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design

..are reflected in the design editor

Once you’ve changed the layout XML, switch to the design
editor. Instead of a layout containing a button with a text view
underneath it, you should now see a spinner, button, and text
view centered in a single column.

A spinner is the Android term for a drop-down list of values.
When you press it, it expands to show you the list so that you
can pick a single value.

This is the spinner.
This will let the

/ user thoose a type
ltem1 of beer.

Btion é/_kl'rhe user will eliek

@ Beer Adviser

on this button...

This Is a text view < — = ...and velevant beers
will be displayed in
the text view.

We’ve shown you how to add GUI components to the layout with the
aid of the design editor, and also by adding them through XML. In
general, you're more likely to hack the XML for simple layouts to get
the results you want without using the design editor. This is because
editing the XML directly gives you more direct control over the
layout.

48
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A spinner provic[es

a c[ro]o—c[own list of
values. It allows you to
choose a single value
from a set of values.

GUI components such
as buttons, spinners,
and text views have
very similar attributes,
as they are all types
of View. Behind the
scenes, t]mey all inherit
from the same Android
View class.
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Let’s take the app for a test drive

We still have more work to do on the app, but let’s see how
it’s looking so far. Save the changes you’ve made by choosing
File—Save All, then choose the “Run ‘app™ command from
the Run menu. When prompted, select the option to launch
the emulator.

Wait patiently for the app to load, and eventually it should = —>
appear.

Try pressing the spinner. It’s not immediately obvious, but
when you press it, the spinner presents you with a drop-down
list of values—it’s just at this point we haven’t added any
values to it.

Here’s what we’ve done so far

Here’s a quick recap of what we’ve done so far:

a We've created a layout that specifies
what the app looks like.

It includes a spinner, a button, and a text view.

e The activity specifies how the app
should interact with the user.
Android Studio has created an activity for us, but
we haven’t done anything with it yet.

<Layout>

</Layout>

Layout

|

/

Activity

(2]

—— Dum

building apps
Create project
Update layout
Connect activity
Write logic

]
e Beer Adviser

This is the spinner,
but it has no ﬂ 4

values in it.
Button
This is a text view
T
The button and text field

are underneath the spinner,
and tenteved horizontally.

therelgre no

Questions —

Q: My layout looks slightly different in the
AVD compared with how it looks in the design
editor. Why’s that?

A: The design editor does its best to show you
how the layout will look on a device, but it's not
always accurate depending on what version of
Android Studio you're using. How the layout looks
in the AVD reflects how the layout will look on a
physical device.

The next thing we’ll do is look at replacing the hardcoded
String values for the text view and button text.
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strings
Create project

Update layout
Connect activity

Hardcoding text makes localization hard

So far, we’ve hardcoded the text we want to appear in our text views
and buttons using the android: text property:

Display the text... \

android:text="Hello World!"
While this is fine when you’re just learning, hardcoding text isn’t the
best approach.

Suppose you've created an app that’s a big hit on your local Google
Play Store. You don’t want to limit yourself to just one country or
language—you want to make it available internationally and for
different languages. But if you’ve hardcoded all of the text in your
layout files, sending your app international will be difficult.

It also makes it much harder to make global changes to the text.
Imagine your boss asks you to change the wording in the app
because the company’s changed its name. If you’ve hardcoded all
of the text, this means that you need to edit a whole host of files in
order to change the text.

Put the text in a String resource file

Abetter approach is to put your text values into a String resource file
called strings.xml.

Having a String resource file makes it much easier to internationalize
your app. Rather than having to change hardcoded text values in a
whole host of different activity and layout files, you can simply replace
the strings.xml file with an internationalized version.

This approach also makes it much easier to make global changes to
text across your whole application as you only need to edit one file. If
you need to make changes to the text in your app, you only need to
edit strings.xml.

How do you use String resources?

In order to use a String resource in your layout, there are two things
you need to do:

o
2

Let’s see how this is done.

Use the String resource in your layout.

50

Write logic

“Hello World!"

/>

Put String values
in strings.xml
rather than
hardcoding them.
strings.xml s a
resource file used
to hold name/value
Pairs of Strings.
Layouts and
activities can look
up String values
using their names.

Create the String resource by adding it to strings.xml.
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building interactive apps
Create project
Update layout

Create the String resource Connect activity

. . Write logic
We’re going to create two String resources, one for the text that 9
appears on the button, and another for the default text that appears

in the text view.

To do this, use Android Studio’s explorer to find the file strings.
xml in the app/src/main/res/values folder. Then open it by double- BeerAdviser

clicking on it. LD

The file should look something like this: app/srclinain
<resources>
. . . res
<string name="app name">Beer Adviser</string
</resources> values
x>
strings.xml contains one string resource named "app name", which <l
has a value of Beer Adviser. Android Studio created this String strings.xml

resource for us automatically when we created the project.
This indicates that this is a String vesource.
Otring name="app name">Beer Adviser<s/string>

This String vesource has a name of “app_name”,
and a value of “Beer Adviser”.

We’re first going to add a new resource called "find beer" that
has a value of Find Beer! To do this, edit strings.xml so that you
add it as a new line like this:

<resources>
<string name="app name">Beer Adviser</string>
<string name="find beer">Find Beer!</string>§¢>;rhsaddsavmv;S{ﬁng

W(. b n
er’.
</resources> vesourte talled “find_be

Then add a new resource named "brands" with a value of No
beers selected:

<resources>
<string name="app name">Beer Adviser</string>
<string name="find beer">Find Beer!</string>

<string name="brands">No beers selected</string>|&— This will be the default
</resources> text in the text view.

Once you’ve updated the file, go to the File menu and choose the
Save All option to save your changes. Next, we’ll use the String
resources in our layout.
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use strings
Create project
Update layout

Use the String resource in your layout Connect activity

. . . . . Write logic
You use String resources in your layout using code like this: 9

android:text="@string/find beer" />

You've seen the android: text part of the code before; it
specifies what text should be displayed. But what does
"@string/find beer" mean?

Let’s start with the first part, @string. This is just a way of
telling Android to look up a text value from a String resource file.
In our case, this is the file strings.xml that you just edited.

The second part, find beer, tells Android to look up the

value of a resource with the name £ind beer. So

"@string/find beer" means “look up the String resource

with the name find beer, and use the associated text value.” $or the Shring vesourte find_beer.

Displa\/ the text...
M android: text="@string/find beer" />

We want to change the button and text view elements in our
layout XML so that they use the two String resources we’ve just
added.

Android
Go back to the layout file activity_find_beerxml file, and make the % : Studio
following code changes: .} sometimes
Watch it! displays the
° Change the line: : values of
. :  references in the code
android:text="Button® . editor in place of actual
tor : code.
android:text="@string/find beer" i As an example, it may display
¢ thetext "Find Beer!"
° Change the line: : instead of the real code
. . ! "@string/find beer". Any
android:text="TextView" . such substitutions should be
to: . highlighted in the code editor.
¢ If you click on them, or hover
android:text="@string/brands" © over them with your mouse,

the true code will be revealed.
You can see the code on the next page.

é{TextUieu
: android:text="Hello world!"
android: text="@string/hello_world"
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building interactive apps

The code for activity_find_beer.xml

Here’s the updated code for activity_find_beer.xml (changes are in
bold); update your version of the file to match ours. .I

BeerAdviser

<Spinner

android:id="@+id/color" app/src/main

. . 1 : h=" " . m
android:layout widt wrap content We didn't need 4o Tos
android:layout height="wrap content” Chahgc the spinner-.
android:layout marginTop="40dp" We'll look at how You layout
android:layout gravity="center" add values to it over (. ‘*'""I

. - . the next few pages. e
android:layout margin="1l6dp" /> activity_find_beer.xml

<Button

android:id="@+id/find beer"
android:layout width="wrap content"
android:layout height="wrap content”
android:layout gravity="center"
android:layout margin="16dp"

is will display the val
android:text="Bu—t.“eeﬁ@string/find_beer" /> k\z‘i‘:"{:i‘;‘:ﬁz“ E{;‘:;

Delete the hardzoded Lext. resource on the button
<TextView
android:id="@+id/brands"
android:layout width="wrap content"
android:layout height="wrap content”
android:layout gravity="center"
android:layout margin="16dp" 'Tmswﬂldsﬂay{hcvduc

android: text="%hisHs a fext—view@string/brands" /> of the brands String .
vesourte in the text view.

/r
Delete this hardeoded text too.

</LinearLayout>

When you’re done, save your changes.

We’ve put a summary of adding and using String resources on
the next page.
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String Reseurce Files Up Close

strings.xml 1s the default resource file used to hold name/value pairs

of Strings so that they can be referenced throughout your app. It has The <string> element
the following format: identifies the name/value
pairs as Strings.
The <resourtes>
C|Cmcwl; <resources>
idcr\fh(-‘ics the <string name="app name">Beer Adviser</string>
Contents of <string name="find beer">Find Beer!</string>
the file as . .
<string name="brands">No beer selected</string>

resourtes.

</resources>

There are two things that allow Android to recognize strings.xml as
being a String resource file:

o The file is held in the folder app/src/main/res/values.
XML files held in this folder contain simple values, such as Strings and
colors.

o The file has a <resources> element, which contains one or
more <string> elements.
The format of the file itself indicates that it’s a resource file containing
Strings. The <resources> element tells Android that the file contains
resources, and the <string> element identifies each String resource.

This means that you don’t need to call your String resource file
strings.xml; if you want, you can call it something else, or split your
Strings into multiple files.

Each name/value pair takes the form:

<string name="string name">string value</string>

where string name is the identifier of the String, and
string value is the String value itself.

A layout can retrieve the value of the String using:

"@string/string name" {—— This is the name of the
A S‘{')ring whose value we

“@S{‘xihgn Lells Andvoid to look for a want to vetuen.
String resourte of +this name.
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Time for a test drive

Let’s see how the app’s looking now. Save the changes you’ve
made, then choose the “Run ‘app’ command from the
Run menu. When prompted, select the option to launch the

emulator.

This time when we run the app, the text for the button and
the text view has changed to the String values we added to
strings.xml. The button says “Find Beer!” and the text view says

13

‘No beers selected.”

Here’s what we’ve done so far

building

]
@ Beer Adviser

Here’s a quick recap of where we’ve got to:

o

looks like.

We've created a layout that specifies what the app

It includes a spinner, a button, and a text view.

(2]

need.

The file strings.xml includes the String resources we

We’ve added a label for the button, and default text for the list of
suggested beer brands to try.

(5]

the user.

The activity specifies how the app should interact with

Android Studio has created an activity for us, but we haven’t done

anything with it yet.

Next we’ll look at how you add a list of beers to the spinner.

t}]erel;n'e no

Find Beer!

No beers selected

The text on the button and the
text view has been thanged.

<Layout>
E </Layout> \e <resourtes>

Layout

</vesourtes>

\ strings.xml

/

Activity

(5]

Dumb Questions

Q,: Do | absolutely have to put my text
values in a String resource file such as
strings.xml?

AZ It's not mandatory, but Android gives
you warning messages if you hardcode text
values. Using a String resource file might
seem like a lot of effort at first, but it makes
things like localization much easier. It's also
easier to use String resources to start off

with, rather than patching them in afterward.

Q,: How does separating out the
String values help with localization?

A: Suppose you want your application to
be in English by default, but in French if the

device language is set to French. Rather
than hardcode different languages into your
app, you can have one String resource file
for English text, and another resource file
for French text.

Q,: How does the app know which
String resource file to use?

A: Put your default English Strings
|resource file in the app/src/main/res/
values folder as normal, and your French
resource file in a new folder called app/src/|
main/res/values-fr. If the device is set to
French, it will use the Strings in the app/
src/main/res/values-fr folder. If the device
is set to any other language, it will use the
Strings in app/src/main/res/values.

apps
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array resources
Create project

Add values to the spinner ety

At the moment, the layout includes a spinner, but it doesn’t have Write logic
anything in it. Whenever you use a spinner, you need to get it to
display a list of values so that the user can choose the value they want. Resources are

We can give the spinner a list of values in pretty much the same

way that we set the text on the button and the text view: by using a nonCO(:[e assets’ SUCII

resource. So far, we’ve used strings.xm/ to specify individual String

as images or Strings,

values. For the spinner, all we need to do is specify an array of String
values, and get the spinner to reference it.

usec[ l)y your app.

Adding an array resource is similar to adding a String

As you already know, you can add a String resource to sérings.xml using:

<string name="string name">string value</string>

where string name is the identifier of the String, and string
value is the String value itself.

To add an array of Strings, you use the following syntax:

<string-array name="string array name"> {\This is the name of the array.
<item>string valuel</item>

<item>string_value2</item> % These are the values in the aveay. You
<item>string value3</item> | fan add as many as You need.

</string-array>

where string array name is the name of the array, and
string valuel, string value2, string value3 are the
mdividual String values that make up the array.

Let’s add a string-array resource to our app that can be used by
the spinner.
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building interactive apps
Create project
Update layout

Add the string-array to strings.xml Connect activity

Write logic
Beelgvlser
-

app/src/main

v

res

To add the string-array, open up strings.xml, and add the
array like this:

<string name="brands">No beer selected </string>

<string-array name="beer_colors">
<item>light</item>
<item>amber</item>

<item>brown</item>
Add this string—arvay o strings.xml. values

[t defines an arvay of Strings called [
beer_tolors with array items of light, e

</resources> amber, brown, and dark. strings.xmi

<item>dark</item>

</string-array>

Get the spinner to reference a string-array

A layout can reference a string-array using similar syntax to how
it would retrieve the value of a String. Rather than use:

"@string/string name"

& Use Bstring to vefevente a String, and

you use the syntax:
Bavray to vefevente an arvay.
"Qarray/array name"

where array name is the name of the array.

Let’s use this in the layout. Go to the layout file activity_find_beerxm!
and add an entries attribute to the spinner like this: BeerAdIiiser
]
<Spinner app/src/main
android:id="@+id/color"
android:layout width="wrap content" res
android:layout height="wrap content"
android:layout marginTop="40dp" layout

x>

kol

android:layout gravity="center"

android:lavout margin="16dp" activity_find_beer.xml

android:entries="Qarray/beer colors" />

Pand
This means “the entries for the )
)
spinner tome from array beer_colors’.

Those are all the changes you need in order to get the spinner to
display a list of values. Let’s see what it looks like.
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test

Test drive the spinner

So let’s see what impact these changes have had on our app. Save

your changes, then run the app. You should get something like this:

Cliek on — light y

light

| amber l

Nol brown

dark

]

o Beer Adviser

By defaul -

{:h); é::“;’m light o Beer Adviser

in the spinner

is selected.  |FpdBeen
the spinner

Mo beers selected ‘{'p S I‘{',S
enties.
Where we've got to

Here’s a reminder of what we’ve done so far:

kd

o We've created a layout that specifies what

the app looks like.

It includes a spinner, a button, and a text view.

e The file strings.xml includes the String

resources we need.

We’ve added a label for the button, default text for the

suggested beer brands, and an array of values for the

spinner.

9 The activity specifies how the app should

interact with the user.

Android Studio has created an activity for us, but we

haven’t done anything with it yet.

So what’s next?
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[
o Beer Adviser

When You eliek——=Y
. amber
on a value, it =

gets selected.
Find Beer!

No beers selected

a <vesources>

</resourtes>

E <Layout>
</Layout>

Layout

l strings.xml

/

Activity

(5]



building apps
Create project

o Update layout
We need to make the button do something Connect activity
What we need to do next is make the app react to the value Write logic
we select in the spinner when the Find Beer button is clicked.
We want our app to behave something like this:
o The user chooses a type of beer e BeerExpert's getBrands() method
from the spinner. finds matching brands for the type
of beer and returns them to the
activity as an ArrayList of Strings.
e The user clicks the Find Beer
button, and the layout specifies
which method to call in the ©  The activity gets a reference to
activity. the layout text view and sets its
text value to the list of matching
beers.

e The method in the activity
retrieves the value of the selected

beer in the spinner and passes After all those steps are completed, the list
it to the getBrands() method is displayed on the device.

in a Java custom class called

BeerExpert.

Activity
getBrands ("amber")

"Jack Amber"
"Red Moose"

o

BeerExpert

Let’s start by getting the button to call a method.
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onClick attribute

Make the button call a method

Whenever you add a button to a layout, it’s likely you’ll want it to do
something when the user clicks on it. To make this happen, you need
to get the button to call a method in your activity.

To get our button to call a method in the activity when it’s clicked,
we need to make changes to two files:

o Change the layout file activity_find_beer.xml.
We’ll specify which method in the activity will get called
when the button is clicked.

° Change the activity file FindBeerActivity. java.
We need to write the method that gets called.

Let’s start with the layout.

Use onClick to say which method the button calls

It only takes one line of XML to tell Android which method a
button should call when it’s clicked. All you need to do is add an
android:onClick attribute to the <button> element, and tell

it the name of the method you want to call:

android:onClick="method name"

Let’s try this now. Go to the layout file actiwity_find_beerxml, and add a
new line of XML to the <button> element to say that the method
onClickFindBeer () should be called when the button is clicked:

Once you’ve made these changes, save the file.

<Button

android

android:
android:
android:
android:

android:

BeerAdviser
:id="@+id/find beer"

layout height="wrap content"
layout gravity="center"
layout margin="16dp"

text="@string/find beer"

android:

onClick="onClickFindBeer" /> |
en the button is

clicked, eall the method
onClickFindBeer() in the

Now that the layout knows which method to call in the activity, a(,{:ivi{:\/. We'll eveate the
we need to write the method. Let’s take a look at the activity. method in the ad{ivi{:y over
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This means “when the tomponent is clicked, ¢all )
the method in the activity called method name’.

layout width="wrap content" applsrc/main

layout

<xml>:
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What activity code looks like

When we first created a project for our app, we asked the wizard to create
an empty activity called FindBeerActivity. The code for this activity BeerAdviser
is held in a file called FindBeerActivity.java. Open this file by going to the app/ LD

sre/main/java folder and double-clicking on it.
app/src/main
When you open the file, you'll see that Android Studio has generated

some Java code for you. Rather than taking you through all the code that
Android Studio may (or may not) have created, we want you to replace the
code that’s currently in FindBeerActivity.java with the code shown here:

java

com.hfad.beeradviser

package com.hfad.beeradviser; e

Make suve tlass extends FindBeerActivity.java

import android.app.Activity;K' . .
etivity class.
import android.os.Bundle; the Android Attivi 1

ublic class FindBeerActivity extends Activit
’ ’ v This is the onCreate() method. [£'s called

when the activity is Liest eveated.

@QOverride
protected void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ; Sc{:Con{:cn{:Vicw() tells Android
setContentView (R.layout.activity find beer) ; which la\/‘w{: the activity uses. [n
} this case, it's a(,‘f;lvr[:\/ nd__bcc\r.

The above code is all you need to create a basic activity. As you can see, it’s a
class that extends the android.app.Activity class, and implements an
onCreate () method.

All activities (not just this one) have to extend the Activity class or one
of'its subclasses. The Activity class contains a bunch of methods that
transform your Java class from a plain old Java class into a full-fledged, card-

carrying Android activity '
All activities also need to implement the onCreate () method. This

method gets called when the activity object gets created, and it’s used to *

perform basic setup such as what layout the activity is associated with. This DO ﬂ)lsy

is done via the setContentView () method. In the example above,
setContentView (R.layout.activity find beer) tells Android

that this activity uses activity find beer asits layout. Replace the code

On the previous page, we added an onClick attribute to the button in our in your version of
layout and gave it a value of onClickFindBeer. We need to add this FindBeerActivity.java

method to our activity so it will be called when the button gets clicked. This with the code shown

will enable the activity to respond when the user touches the button in the .
on this page.

user interface.
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onClickFindBeer()

Add an onClickFindBeer() method
to the activity

The onClickFindBeer () method needs to have a particular
signature, or otherwise it won’t get called when the button specified in
the layout gets clicked. The method needs to take the following form:

Create project
Update layout
Connect activity
Write logic

public void onClickFindBeer (View view) {

AN N

\
The mc{‘)\od mus{: be The mcﬂ\od mus{: have a The mcfhod mus{ have a s'mglc
public. void veturn value. parameter of type View.

If the method doesn’t take this form, then it won’t respond when
the user presses the button. This is because behind the scenes,
Android looks for a public method with a void return value, with
a method name that matches the method specified in the layout
XML.

The View parameter in the method may seem unusual at first
glance, but there’s a good reason for it being there. The parameter
refers to the GUI component that triggers the method (in this case,
the button). As we mentioned earlier, GUI components such as
buttons and text views are all types of View.

So let’s update our activity code. Add the onClickFindBeer ()
method below to your activity code (FindBeerActivity.java):

I you want a method
to responc[ to a button
clicls, it must be pulplic,
have a void return
type, and take a single
View parameter.

We've using this

[
{-lafs,;o :F;“d P import android.view.View;
ImPovrtT 1.
Add th public class FindBeerActivity extends Activity {
e
onCthFindBccV() e
method to //Called when the user clicks the button HeerAdviser
F'mdBccrALJdvi‘{:\/.")ava A public void onClickFindBeer (View view) { LD
} app/src/main
}
java
i onClickFindBeer()
com.hfad.beeradviser
</Layout>
. " FindBeerActivity.java "
activity_find_beer.xml FindBeerActivity.java
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building apps
Create project
Update layout

onClickFindBeer() needs to do something Connect activity
Now that we’ve created the onClickFindBeer () method in our Write logic
activity, the next thing we need to do is get the method to do something
when it runs. Specifically, we need to get our app to display a selection of
different beers that match the beer type the user has selected.

In order to achieve this, we first need to get a reference to both the spinner
and text view GUI components in the layout. This will allow us to retrieve
the value of the chosen beer type from the spinner, and display text in the
text view.

Use findViewByld() to get a reference to a view

We can get references for our two GUI components using a method called
findvViewById (). This method takes the ID of the GUI component as
a parameter, and returns a View object. You then cast the return value

to the correct type of GUI component (for example, a TextView or a

Butt .
e We want the view with

Here’s how you’d use £indvViewById () to get a reference to the text an |D of brands.
view with an ID of brands:

TextView brands = (TextView) findViewById(R.id.brands) ;

T

brands is a TextView, so we
have to tast it as one.

Take a closer look at how we specified the ID of the text view. Rather R . . l J l
than pass in the name of the text view, we passed in an ID of the form 15 a SPeCla ava class

R.id.brands. So what does this mean? What’s R?
that enables you to
R.java is a special Java file that gets generated by Android Studio

whenever you create or build your app. It lives within the app/build/ retrieve re{erences to
generated/source/r/debug folder in your project in a package with the same .
name as the package of your app. Android uses R.java to keep track of resources in your aPP.

the resources used within the app, and among other things it enables

you to get references to GUI components from within your activity code.

If you open up R.java, you’ll see that it contains a series of inner classes,
one for each type of resource. Each resource of that type is referenced .

o . - . R java gets
within the inner class. As an example, R.java includes an inner class

. . . . ted
called id, and the inner class includes a static final brands %::e?; ¢
value. Android added this code to R.java when we used the code you-

"@+id/brands" in our layout. The line of code: You never

. change any of the code within
. this file, but it’s useful to know
. it’s there.

(TextView) findViewById(R.id.brands);

uses the value of brands to get a reference to the brands text view.
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view methods
Create project
Update layout

Once you have a view, you can access its Conmect activity
Wle‘l'hods Write logic

The £findViewById () method provides you with a Java version of your
GUI component. This means that you can get and set properties in the
GUI component using the methods exposed by the Java class. Let’s take a
closer look.

Setting the text in a text view

As you’ve seen, you can get a reference to a text view in Java using:

TextView brands = (TextView) findViewById(R.id.brands);

When this line of code gets called, it creates a TextView object called
brands. You are then able to call methods on this TextView object.

Let’s say you wanted to set the text displayed in the brands text view
to “Gottle of geer”. The TextView class includes a method called
setText () that you can use to change the text property. You use it like

this:
is Set the text on the brands
brands.setText ("Gottle of geer"); TextView to “Qottle of geer”.

Retrieving the selected valve in a spinner

You can get a reference to a spinner in a similar way to how you get a
reference to a text view. You use the findViewById () method as
before, but this time you cast the result as a spinner:

Spinner color = (Spinner) findViewById(R.id.color);

This gives you a Spinner object whose methods you can now access.
As an example, here’s how you retrieve the currently selected item in the
spinner, and convert it to a String:

String.valueOf (color.getSelectedItem()) < —— This gets the selected item in the
spirner and converts it o a String.
The code:

color.getSelectedItem()
actually returns a generic Java object. This is because spinner values
can be something other than Strings, such as images. In our case, we

know the values are all Strings, so we can use String.valueOf () to
convert the selected item from an Object to a String.
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building interactive apps

Update the activity code

You now know enough to write some code in the onClickFindBeer ()
method. Rather than write all the code we need in one go, let’s start by
reading the selected value from the spinner, and displaying it in the text view.

Activity Magnets

Somebody used fridge magnets to write a new onClickFindBeer ()
method for us to slot into our activity. Unfortunately, a freak kitchen whirlwind
has dislodged the magnets. Can you piece the code back together again?

The code needs to retrieve the type of beer selected in the spinner, and then
display the type of beer in the text view.

//Called when the button gets clicked

public void onClickFindBeer ( view) {

//Get a reference to the Spinner

Spinner = ( )

//Get the selected item in the Spinner

String = String.valueOf (color. ) ;

//Display the selected item
brands. (beerType) ;

findViewById

R.view.brands I need to use
R.id.brands all of the
magnets.
= f—
findview findViewById

(Spinner)
getSelectedItem ()

|

[
[
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magnets solution

Activity Magnets Solution

Somebody used fridge magnets to write a new
onClickFindBeer () method for us to slot into our activity.
Unfortunately, a freak kitchen whirlwind has dislodged the magnets.
Can you piece the code back together again?

The code needs to retrieve the type of beer selected in the spinner,
and then display the type of beer in the text view.

//Called when the button gets clicked

//Get a reference to the TextView

brands = l (TextView) ' | findViewById ' I R.id.brands ');

//Get a reference to the Spinner
Spinner = | findvViewById '(l R.id.color ');

//Get the selected item in the Spinner

String = String.valueOf (color. I getSelectedItem() ' )

//Display the selected item

brands ..(beerType) ;

I R.view.brands ' You didn't need to use

these maghC‘{',S-

on ‘ '
R.view.color
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The first version of the activity

Our cunning plan is to build the activity in stages and test it as we go
along. In the end, the activity will take the selected value from the
spinner, call a method in a custom Java class, and then display matching
types of beer. For this first version, our goal is just to make sure that we
correctly retrieve the selected item from the spinner.

Here is our activity code, including the method you pieced together on
the previous page. Apply these changes to FindBeerActivity,java, then save
them:

package com.hfad.beeradviser;

BeerAdviser

import android.app.Activity;

import android.os.Bundle;

. . . . We've using these

import android.view.View; 4 | .

. i . . extyra tlasses so W

import android.widget.Spinner; need to im?or{‘, them.

import android.widget.TextView;

public class FindBeerActivity extends Activity {
@Override

protected void onCreate (Bundle savedInstanceState)
super.onCreate (savedInstanceState) ;

setContentView (R.layout.activity find beer);

building interactive apps
Create project
Update layout
Connect activity
Write logic

app/src/main

java

com.hfad.beeradviser

L

FindBeerActivity.java

{ < We've not ¢hanged this method.

//Called when the button gets clicked
public void onClickFindBeer (View view) {
//Get a reference to the TextView

TextView brands =
//Get a reference to the Spinner
Spinner color =
//Get the selected item in the Spinner
String beerType =
//Display the selected item

brands. setText (beerType) ;

(TextView) findViewById(R.id.brands) ;

(Spinner) findViewById(R.id.color);

findViewByld veturns a
View. You need to cast it
to the vight type of View

String.valueOf (color.getSelectedItem()) ;

9etSelected|tem veturns
an OchCf- \/ou need 1o
tuen it into a String.
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what

Create project

What the code does Update layout

Connect activity

Before we take the app for a test drive, let’s look at what the code Write logic

actually does.

€@  The user chooses a type of beer from the spinner and clicks on the Find Beer button.
This calls the public void onClickFindBeer(View) method in the activity.

The layout specifies which method in the activity should be called when the button is clicked via the
button’s android:onClick property.

<Layout>
</ Layout>

Layout FindBeerActivity

e The activity gets references to the Spinner and TextView GUI components using calls
to the findViewById() method.

: : 3/ Spinner
FindBeerActivity

TextView

e The activity retrieves the currently selected value of the spinner (in this case amber),
and converts it to a String.

)

FindBeerActivity Spinner

e The activity then sets the text property of the TextView to reflect the currently
selected item in the spinner.

"amber"

o O

FindBeerActivity TextView
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Test drive the changes

Make the changes to the activity file, save it, and then run

your app. This time when we click on the Find Beer button, it

displays the value of the selected item in the spinner.

Dum

Q,: | added a String to my strings.xml file, but | can’t see it
in Rjava. Why isn’t it there?

A: Android Studio, generates R.java when you save any
changes you've made. If you've added a resource but can't see it in
R.java, check that your changes have been saved.

R.java also gets updated when the app gets built. The app builds
when you run the app, so running the app will also update R.java.

Q: The values in the spinner look like they’re static as
they’re set to the values in the string-array. Can|
change these values programmatically?

A: You can, but that approach is more complicated than just
using static values. We'll show you later in the book how you can
have complete control over the values displayed in components
such as spinners.

Q: What type of object is returned by
getSelectedItem()?

A: It's declared as type Object. Because we used a
string-array for the values, the actual value returned in
this case is a String.

therejare no
b Questions

building apps

amber 4
The type of
beev selected _
s displa\/cd in Find Beer!

the text vicw\

amber

Q,: What do you mean “in this case”—isn’t it always?

A: You can do more complicated things with spinners than just

display text. As an example, the spinner might display an icon next
to each value. As getSelectedItem () returns an object,
it gives you a bit more flexibility than just returning a String.

Q: Does the name of onClickFindBeer matter?

A: All that matters is that the name of the method in the activity
code matches the name used in the button’s onC1 i ck attribute
in the layout.

Q: Why did we have to replace the activity code that
Android Studio created for us?

A: IDEs such as Android Studio include functions and utilities
that can save you a lot of time. They generate a lot of code for
you, and sometimes this can be useful. But when you're learning a
new language or development area such as Android, we think it's
best to learn about the fundamentals of the language rather than
what the IDE generates for you. This way you'll develop a greater
understanding of the language.
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BeerExpert

Build the custom Java class )j

As we said at the beginning of the chapter, the Beer Adviser app
decides which beers to recommend with the help of a custom

<vesourtes>

. L . . . Layou‘r s
Java class. This Java class is written in plain old Java, with no
knowledge of the fact it’s being used by an Android app. strings.xml
Custom Java class spec /
The custom Java class should meet the following requirements:
Activity
o The package name should be com.hfad.beeradviser.

We need to treate

o The class should be called BeerExpert. 3 Java elass that

o It should expose one method, getBrands (), that takes a the a"’%‘“{:\/ "“1"
preferred beer color (as a String), and return a List<String> of “S: t°b "‘dbo“ 4
recommended beers. which beer brands

BeerExpert ) suggest.
Build and test the Java class
Java classes can be extremely complicated and involve calls to complex \
application logic. You can either build and test your own version of the BeerAdviser
class, or use our sophisticated version of the class shown here: D
app/src/main
package com.hfad.beeradviser;
java
import java.util.ArrayList; LD
import java.util.List; This is pure Java tode; com.hfad.beeradviser
nothing Androidy about it. @
public class BeerExpert ({ BeerExpert.java

List<String> getBrands (String color) {

List<String> brands = new ArrayList<>(); *
if (color.equals ("amber")) {
Z)
1

brands.add ("Jack Amber") ; 0
brands.add ("Red Moose") ;
} else { *

brands.add("Jail Pale Ale"); Add the BeerExpert class to your
brands.add ("Gout Stout"); project. Select the com.hfad.beeradviser
} package in the applisrcimainijava folder,
return brands; go to File—=New...—~Java Class, name the
} file “BeerExpert”, and make sure the

} package name is “com.hfad.beeradviser”.

This creates the BeerExpert.java file.
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Enhance the activity to call the custom Comnect activity
Java class so that we can get REAL advice Write logic

In version two of the activity we need to enhance the onClickFindBeer () method
to call the BeerExpert class for beer recommendations. The code changes needed
are plain old Java. You can try to write the code and run the app on your own, or you
can follow along with us. But before we show you the code changes, try the exercise
below; 1t’ll help you create some of the activity code you’ll need.

% harpen Your pencil
~ __-k Enhance the activity so that it calls the BeerExpert
getBrands () method and displays the results in the text view.

package com.hfad.beeradviser;

import android.app.Activity;
import android.os.Bundle;
import android.view.View;
import android.widget.Spinner;
import android.widget.TextView;

import java.util.List; < We added this line Lor you.

public class FindBeerActivity extends Activity {

private Beerxpert expert = new BeerEXPert()/ N~ vulll need 4o use the BeerE t
u e DeerExper

//Called when the button gets clicked tlass to 5&‘ the beer vecommendations,
public void onClickFindBeer (View view) { so we added £HSH“CF°VY°U{D°
//Get a reference to the TextView
TextView brands = (TextView) findViewById(R.id.brands);
//Get a reference to the Spinner
Spinner color = (Spinner) findViewById(R.id.color);

//Get the selected item in the Spinner
String beerType = String.valueOf (color.getSelectedItem());
//Get recommendations from the BeerExpert class

: You need +o update the onClickFindBeer() method.
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sharpen solution

— qgharpen your percil
\\\ L _k solutmn Enhance the activity so that it calls the BeerExpert
getBrands () method and displays the results in the text view.

package com.hfad.beeradviser;

import android.app.Activity;
import android.os.Bundle;
import android.view.View;
import android.widget.Spinner;
import android.widget.TextView;
import java.util.List;

public class FindBeerActivity extends Activity {
private BeerExpert expert = new BeerExpert() ;

//Called when the button gets clicked
public void onClickFindBeer (View view) {
//Get a reference to the TextView
TextView brands = (TextView) findViewById(R.id.brands);
//Get a reference to the Spinner
Spinner color = (Spinner) findViewById(R.id.color);
//Get the selected item in the Spinner
String beerType = String.valueOf (color.getSelectedItem()) ;
//Get recommendations from the BeerExpert class

List<String> brandsList = expert.getBrands(beer Type); < Get a List of brands
S{:v-ingBuildcv- brandsFormatted = new S{:ringBuildcr(),‘ &— Build a String using
the values in the List.
for (S{:\'ing brand : brandsList) {
brandsFormatted.append(brand).append("\n'); <— Display eath brand

on a new line.

}

//Display the beevs
Display the vesults in
brands.set Text(brandsFormatted); £ tthJ:Z*: VciC:: .

} ' i Java tode, so don't
Usina the BeerExpert vequires pure
} w::\rs\/ i(: Your tode looks a little di“crm{: than ours.

72 Chapter 2



building interactive apps
Create project
Update layout

Ac‘l'iVi‘l'Y cOde V(ZI’SiOVl Z Connect activity

Write logic

Here’s our full version of the activity code. Apply the changes shown
here to your version of FindBeerActivity.java, make sure you’ve added
the BeerExpert class to your project, and then save your changes:

package com.hfad.beeradviser;

import
import
import
import
import

import

public

BeerAdviser

android.app.Activity; .
] app/src/main
android.os.Bundle;

android.view.View; -
. . . java
android.widget.Spinner;

android.widget.TextView;

java.util.List; < We've using this extra ¢lass so we need 4o import it.

com.hfad.beeradviser

L

class FindBeerActivity extends Activity { FindBeerActivity.java

private BeerExpert expert = new BeerExpert() ;

Add an instante of BeerExpert as a private vaviable.

@Override

protected void onCreate (Bundle savedInstanceState) ({

super.onCreate (savedInstanceState) ;

setContentView (R.layout.activity find beer) ;

//Called when the button gets clicked

public void onClickFindBeer (View view) {

//Get a reference to the TextView
TextView brands = (TextView) findViewById(R.id.brands);
//Get a reference to the Spinner

Spinner color = (Spinner) findViewById(R.id.color);

//Get the selected item in the Spinner

String beerType = String.valueOf (color.getSelectedItem()) ;
//Get recommendations from the BeerExpert class Use the BccrEchr £ elass
List<String> brandsList = expert.getBrands (beerType) ; {ogcfa List of brands.
StringBuilder brandsFormatted = new StringBuilder();

for (String brand : brandsList) {

. . , . l .
brandsFormatted.append(brand).append('\n');‘lt/Bmlda S£Hn5 dm?&Ymg

eath brand on a new line.
}

//Display the beers

brands'setTeXt(brandSF°rmatted);<$'Dkﬂay£th£VM5in£hcTi*ﬂﬁcw
\Lrapda—sotfextivecrtyre i~

Delete this line.
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What happens when you run the code

o When the user clicks on the Find Beer button, the
onClickFindBeer() method in the activity gets called.
The method creates a reference to the spinner and text view, and gets the
currently selected value from the spinner.

. onClickFindBee& _ /—"“>O

/L ayout> Spinner
Layout FindBeerActivity

TextView

e onClickFindBeer() calls the getBrands() method in the
BeerExpert class, passing in the type of beer selected in the
spinner.

The getBrands () method returns a list of brands.

getBrands("amber")

onClickFindBeer() / mo

FindBeerActivity "Red Mooge" BeerExpert

The onClickFindBeer() method formats the list of brands and
uses it to set the text property in the text view.

"Jack Amber
Red Moose"
onClickFindBeer() < )MO
FindBeerActivity TextView
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%ﬁ Create project

Update layout

Test drive your app Connect activity
Write logic

Once you’ve made the changes to your app, go ahead

and run it. Try selecting different types of beer and

clicking on the Find Beer button.

"]
. Beer Adviser

. "]
light
. Beer Adviser

Find Beer!
amber
Jail Pale Ale
Gout Stout
Find Beer!
This is what you 56{'«
when You select "3\"{-‘ Jack Amber
Red Moose

This is what You 3:{:
when Yyou seleet amber.

When you choose different types of beer and
click on the Find Beer button, the app uses the
BeerExpert class to provide you with a selection
of suitable beers.
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QBU[[ET POINTS

The <Button> element is used to add a button. u

Your Android Toolbox

You’ve got Chapter 2 under
your belt and now you’ve
added building interactive
Android apps to your toolbox.

You tan download
the full eode for
the chaV{zr Lrom
https: // {'.m\lwl tom/
HeadFivstAndroid.

——————————————

The <Spinner> elementis used to add a spinner,
which is a drop-down list of values.

All GUI components are types of view. They inherit from
the Android View class.

strings.xml is a String resource file. It's used to separate
out text values from the layouts and activities, and
supports localization.

Add a String to strings.xml using:

<string name="name">Value</string>

Reference a String in the layout using:

"@string/name" u

Add an array of String values to strings.xml using: u

<string-array name="array">
<item>stringl</item>

</string-array>

Reference a string-array in the layout using:

"@array/array name"

Make a button call a method when clicked by adding the
following to the layout:

android:onClick="clickMethod"

There needs to be a corresponding method in the
activity:

public void clickMethod (View view) {
}

R.java is generated for you. It enables you to get
references for layouts, GUI components, Strings, and
other resources in your Java code.

Use findViewById () to geta reference to a view.
Use setText () to setthe textin a view.

Use getSelectedItem ()
in a spinner.

to get the selected item

Add a custom class to an Android project by going to
File menu—New...—Java Class.
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