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What will you learn from this book?

“Android development
changes completely
every few years, which

If you have an idea for a killer Android app, this fully revised and
updated book will get you up and running in a jiffy. You'll learn
hands-on how to structure your app, design flexible and interactive makes writing a book
user interfaces, persist data in a database, and use the latest like this extremely
features of Android Jetpack, including Jetpack Compose. It's like difficult. In this third
having an experienced Android developer sitting right next to you! edition of their classic,
All you need to get started is a little Kotlin know-how. the Griffiths have
done their usual
excellent job showing
how modern Android
development is done
by almost completely
rewriting their book.
The result is, once
again, the best
available book in the
field. If you want to
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Advance Praise for Head First Android Development

“Android development changes completely every few years, which makes writing a book like this
extremely difficult. In this third edition of their classic, the Griffiths have done their usual excellent job
showing how modern Android development is done by almost completely rewriting their book. The
result is, once again, the best available book in the field. If you want to learn the right way to build
Android apps, buy this book.”

— Ken Kousen, President of Kousen IT, Inc.

“Creating material that is both accessible and accurate is incredibly difficult, but the Griffiths have nailed
it. They explain the complexity of Android in such a clear, precise way that even novice developers can
understand. I’'m very impressed.”

—G. Blake Meike, Android developer and coauthor of
Programming Android 2e

“Dawn and David have enthusiastically updated their Java examples to Kotlin, making this 3rd edition an
excellent resource for developers who want to learn modern Android development.”

—Duncan McGregor and Nat Pryce, authors of
Java to Kotlin: A Refactoring Guidebook

“Thank you for this book. I am new to Android development, and this was the book that explained each
and every thing in a very clear way for me.”

—Ambreen Khan, Android developer

‘Android development has evolved. A lot! Let this book be your friendly, accurate and able mentor on
your path to learn swimming the right way with the right composure in only the right places. And avoid
the battery-piranha-, async-snake- and performance-leech-infested waters of the past, while also having
alot of fun!”

—Ingo Krotzky, Android learner

A new Beginning
Machine is Luring
So many Questions
This Book
To answer them All

—Susan B. Brenner, Machine Poet



Praise for Head First Kotlin

“Clear, intuitive, and easy to understand. If you’re new to Kotlin, this is an excellent introduction.”

— Ken Kousen, Official Kotlin Trainer, certified by JetBrains

“Head First Kotlin will definitely help you come to grips fast, build a solid foundation, and
(re)gain your joy in writing code.”

— Ingo Krotzky, Kotlin learner

‘At last! Learn Kotlin without knowing Java. Simple, concise and fun, this is the book
I’'ve been waiting for.”

— Dr. Matt Wenham, Data scientist and Python coder

“Kotlin is a hot, up-and-coming language with no signs of slowing down in the tech industry. Head First
Kotlin is a fun, non-intimidating way of learning to code Kotlin from scratch. This book is friendly for
folks learning to code, complete with screenshots for using the Intelli] IDEA, notes around the code,
and visuals.”

— Amanda Hinchman-Dominguez, Android Engineer, Groupon and
Kotlin GDE, Google
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getting started
Diving In

Android is the world’s most popular mobile operating
System. And there are billions of Android users worldwide, all waiting to download
your next great idea. In this chapter, you'll find out how to start turning your ideas into
reality by building a basic Android app, and updating it. You'll learn how to run it on
physical and virtual devices. Along the way, you'll meet two of the core components of

all Android apps: activities and layouts.

Welcome to Androidville 2
Activities and layouts form the backbone of your app
Here’s what we’re going to do 4
Android Studio:
your development environment 5
Install Android Studio 6
Let’s build a basic app 7
How to build the app 8
Android versions up close 11
You've created your first Android project 12
Dissecting your new project 13
Introducing the key files in your project 14
Edit code with the Android Studio editors 15
The story so far 16
How to run the app on a physical device 19
How to run the app on a virtual device 20
Create an Android Virtual Device (AVD) 21
MainActivity activity_main.xml Compile, package, deploy, run 25
/\\ /J\ What just happened? 27
You define what A |ayou t Let’s ref.'me the app 28
the app does tells Andvoid ~ What's in the layout? 29
using an activity. what Your activity_main.xml has two elements 30
app looks like. Update the text displayed in the layout 33
What the code does 34
Your Android Toolbox 36
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building interactive apps
Apps That Do Something

Most apps need to respond to the user in some way. And in this
chapter, you'll see how you can make your apps more interactive. You'll discover how
to add an OnClickListener to your activity code so that your app can listen to what
the user’s doing, and make an appropriate response. You'll find out more about how
to design layouts, and you’ll learn how each Ul component you add to your layout is

derived from a common View ancestor. Along the way, you'll discover why String

I've been clicked! resources are so important for flexible, well-designed apps.

What should T do?

Let’s build a Beer Adviser app 38
Create the project 40
o A closer look at the design editor 42
0 Add a button using the design editor 43
A closer look at the layout code 45
Let’s update the layout XML 47

The XML changes
are reflected in the design editor 48
There are warnings in the layout 50
Button Put text in a String resource file 51
Extract the String resource 52
Add and use a new String resource 54
String resources up close 55
Add values to the spinner 59
vesourtens Add the string-array to strings.xml 60
We need to make the app interactive 63
reontes What the MainActivity code looks like 64
activity_main.xml strings.xml A button can listen for on-click events . 65
Get a reference to the button 66

The la\/ou{: ..“(:\rom the Pass a lambda

56{:5 the S{riy\s to the setOnClickListener method 67
text.. resourte file. How to edit a text view’s text 68
The updated code for MainActivity.kt 71
What happens when you run the code 72
Add the getBeers() method 74
Your Android Toolbox 80
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layouts
Being a Layout

We’ve only scratched the surface of using layouts. so far, you've
seen how to arrange views in a simple linear layout, but there’s so much more that
layouts can do. In this chapter we’ll go a little deeper and show you how layouts really
work. You'll learn how to fine-tune your linear layouts. You'll discover how to use
frame layouts and scroll views. And by the end of the chapter, you'll learn that even
though they might look a little different, all layouts—and the views you add to them—

have more in common than you might think.

[nflates to

/§ ‘s It all starts with a layout 82
@ Android has different types of layout 83
XML How to define a linear layout 85
Orientation can be vertical or horizontal 86
Anatomy of AndroidManifest.xml 87
Use padding to add space to the layout’s edges 88
We'll use a frame layout to stack a The layout code so far 89
text view on top °‘8'a duck image. An edit text lets you enter text 90
Lzasiene Add views to the layout XML 91
Frame Layout Example Make a view streeeeetch by adding weight 92
= 1ts a duck How to add weight to one view 93
How to add weight to multiple views 94
Values you can use with the android:gravity attribute 96
The story so far 99

More values you can use with the android:layout-gravity attribute 101

Use margins to add space between views 102

Your activity code tells Android which layout it uses 107

Layout inflation: an example 108

A frame layout stacks its views 109

Add an image to your project 110

Drawable resources up close 111

A frame layout stacks views

in the order they appear in the layout XML 112

All layouts are a type of ViewGroup 113

A scroll view inserts a vertical scrollbar 115

Your Android Toolbox 120
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constraint layouts

Draw Up a Blueprint

You don’t build a house without a blueprint. And some layouts

use blueprints to make sure they look exactly the way you want. In this chapter,

we’ll introduce you to Android’s constraint layout: a flexible way of designing
This is 3 tonstraint layoch's more complex Uls. You'll discover how constraints and bias let you position and
blueprint. [£ contains all size your views, irrespective of screen size and orientation. You'll find out how

the information that the to keep views in their place with guidelines and barriers. Finally, you'll learn how

tonstraint layout needs to

arrange views on the streen. to pack or spread views with chains and flows.

Nested layouts revisited 122

Introducing the constraint layout 124

Constraint layouts are part of Android Jetpack 125

Use Gradle to include Jetpack libraries 127

Let’s add a constraint layout to activity_main.xml 128

Add a button to the blueprint 129

Position views using constraints 130

Add a vertical constraint too 131

Use opposing constraints to center views 133

Remove constraints with the constraint widget 135

Changes to the blueprint appear in the XML 136

Views can have bias 137

You can change a view’s size 139

Most layouts need multiple views 144

You can connect views to other views 145

Align views using guidelines 147

Guidelines have a fixed position 148

Create a movable barrier 149

Add a horizontal barrier 150

Constrain a button under the barrier 151

908 ® D O @ You shall Use a chain to control a linear group of views 154
My Constraint Layout not pass! Create the horizontal chain 156
There are different styles of chain 159

| oo A flow is like a multi-line chain 162
e = = - ———-— How to add a flow 163
You can control the flow’s appearance 164

Your Android Toolbox 168
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the activity lifecycle
Being an Activity

Activities form the foundation of every Android app. So far
you've seen how to create an activity, and use it to interact with the user. But if you don’t
know about the activity lifecycle, some of its behavior might take you by surprise.

In this chapter, you'll learn what happens when an activity is created and destroyed,
and how this can lead to unexpected consequences. You'll find out how to control its
behavior when it's made visible, or hidden. You'll even discover ways of saving and

restoring your activity’s state, just when you need it.

How do activities really work? 170
Create a new project 171
The full code for activity_main.xml 172
The activity code controls the stopwatch 173
The full code for MainActivity.kt 174
What happens when you run the app 176
Rotating the screen changes the device configuration 180
An activity’s states 181
The activity lifecycle: from create to destroy 182
Your activity inherits the lifecycle methods 183
Save the current state in a Bundle 184
Save the state using onSavelnstanceState() 185
onRiitan() The updated MainActivity.kt code 186
What happens when you run the app 188
There’s more to an activity’s life than create and destroy 193
The visible lifecycle 194
We need to implement two more lifecycle methods 195
Restart the stopwatch when the app becomes visible 196
What happens when you run the app 198
What if an activity is only partially visible? 204
The foreground lifecycle 205
Pause the stopwatch if the activity’s paused 206
The complete MainActivity.kt code 209
What happens when you run the app 212
Your handy guide to the activity lifecycle methods 214
Your Android Toolbox 217
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fragments and navigation
Finding Your Way

Most apps require more than one screen. So far, we've just looked at
how to create single-screen apps, which is fine for simple applications. But what if you
have more complex requirements? In this chapter, you'll learn how to use fragments
and the Navigation component to build multi-screen apps. You'll learn how
fragments are like subactivities with their own methods. You'll find out how to design
effective navigation graphs. Finally, you’ll meet the navigation host and navigation

controller, and learn how they help you navigate from place to place.

Most apps need more than one screen 220
Each screen is a fragment 221
Navigate between screens using the Navigation component 222
Create a new project 224
ﬁ Add WelcomeFragment to the project 225
The What fragment code looks like 226
. vy na;lS: ‘{?lork The fragment’s onCreate View() method 227

. s is like
Navigation Graph 2 6‘;93 that  Fragmentlayout code looks like activity layout code 228
tells you how  You display a fragment in a FragmentContainerView 229
to %C‘t to Update the activity_main.xml code 230
dif crcnjt What the code does 231

destinations.
Create MessageFragment 235
Use the Navigation component to navigate between fragments 238
Use Gradle to add the Navigation component to your project 239
Create a navigation graph 240
Add fragments to the navigation graph 241
o Connect fragments using an action 242
Welcome . : :/\_\> = 1 N avigation graphs are XML resources 243
Fragment 1 1 Add a navigation host to the layout using a FragmentContainerView 244

1 1
[Ap—— Add a NavHostlIragment to activity_main.xml 245
Navigation S

Host Device Addan OnClickListener to the button 246
Get a navigation controller 248
Message The full code for WelcomelFragment.kt 249
Fragment What happens when the app runs 250
Your Android Toolbox 255
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safe args
Passing Information

Sometimes fragments need extra information to work
properly. If a fragment shows details of a contact, for example, it needs to know
which contact to display. But what if this information comes from another fragment?
In this chapter, you'll build on your navigation know-how by learning how to

pass data between fragments. You'll find out how to add arguments to navigation
destinations so they can receive the information they need. You’ll meet the Safe Args
plug-in, and learn how to use it to write type-safe code. Finally, you'll discover how

to manipulate the back stack, and take control of back button behavior.

] EncryptFragi]r;rr;t 5 The Secret Message app navigates between fragments 258
MessageFragment needs to pass the message to a new fragment 259

\\ A d v, Create EncryptFragment 261

//) bl N \\ Add EncryptFragment to the navigation graph 263
———, MessageIragment needs to navigate to Encryptlragment 265
WelcomeFragment ‘: Add Safe Args to the build.gradle files 267
Encryptlragment needs to accept a String argument 268

Removing M cssachrangh{'« Messagelragment needs to pass a message to Encryptlragment 270
Lrom the back stack means Safe Args generates Directions classes 271
that when you elitk on the Back Update the MessageFragment.kt code 272
button feom E“cg\/v{ir;?ml:nt:i Encryptlragment needs to get the argument’s value 273
Y‘:Et:';cffaa:::agg};ragv:; {_’\l The full code for EncryptFragment.kt 274
What happens when the app runs 275

What if the user wants to go back? 282

Welcome to the back stack 284

Use the navigation graph to pop fragments off the back stack 285

Your Android Toolbox 292

message message

MessageFragment EncryptFragment

Navigation Controller
xiv
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navigation ui
Going Places

Most apps need to be able to navigate between destinations.

And with the Android the Navigation component, building this Ul became much simpler.

Here, you'll learn how to use some of Android’s navigation Ul components so that your

Just make sure
the IDs match, and
T'll take you any

place you need to go. activity,

A navigation  Navigation Controller
view defines the
drawer’s tontents.

1147 &« D @

24 Inbox

»  Sentltems

Support
\ ?  Help

T

The drawer slides over the
main tontent when it opens.

Different apps, different structures

Android includes navigation UI components

How the CatChat app will work

Apply a theme in AndroidManifest.xml

Define styles in style resource files

Replace the default app bar with a toolbar

Create InboxFragment and Helplragment

Specify items in the toolbar with a menu resource file
onCreateOptionsMenu() adds menu items to the toolbar
Respond to menu item clicks with onOptionsltemSelected()
Configure the toolbar using an AppBarConfiguration
What happens when the app runs

Most types of Ul navigation work with the Navigation component
Create SentltemsIragment

The bottom navigation bar needs a new menu resource file
Link the bottom navigation bar to the navigation controller
A navigation drawer lets you display many navigation items
Add the support section

Highlight the selected item with groups

Create the navigation drawer’s header

How to create a navigation drawer

Configure the toolbar’s drawer icon

Your Android Toolbox

you'll create a swish navigation drawer: a panel that slides out from the side of your

294
295
296
300
301
303
308
315
317
318
320
322
327
328
330
333
336
340
341
343
344
347
353

users can navigate your app more easily. You'll see how to use themes, and replace
your app’s default app bar with a toolbar. You'll learn how to add menu items you can

use for navigation. You'll discover how to implement bottom bar navigation. Finally,
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material Views
A Material World

Most apps need a slick Ul that responds to the user. You've so
far learned how to use views such as text views, buttons, and spinners, and applied
Material themes to make sweeping changes to your app’s look and feel. But there’s so
much more you can do. Here, you'll learn how to make your Ul more responsive with
the coordinator layout. You'll create toolbars that can collapse or scroll on a whim.
You'll discover exciting new views such as checkboxes, radio buttons, chips, and
floating action buttons. Finally, you'll find out how to display friendly pop-up messages

using toasts and snackbars.

Material is used throughout Androidville 356

The Bits and Pizzas app 357

Create OrderFragment 360

Replace the default app bar with a toolbar 362

Fragments don’t have a setSupportActionBar() method 363

The coordinator layout coordinates animations between views 365

The app bar layout enables toolbar animation 366

& Tell the toolbar how to respond to scroll events 367

g_ i How to create a plain collapsing toolbar 374

its and Pizzas How to add an image to a collapsing toolbar 375

Wi ype of sz woulk you lie? We need to build OrderFragment’s main content 380

O biavolo Choose a pizza type using a radio button 381

A chip is a type of flexible compound button 383

© Funghi Add multiple chips to a chip group 384
Please choose any extras:

Y A FAB 15 a Floating Action Button 385

You can anchor a FAB to a collapsing toolbar 386

We need to build OrderFragment’s layout 387

Add an OnClickListener to the FAB 393

‘ A toast is a simple pop-up message 394

Display the pizza order in a snackbar 395

The snackbar code for the pizza order 396

The full code for OrderFragment.kt 397

Your Android Toolbox 402
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view binding
Bound Together

It’s time to wave farewell to findViewByld(). As you've probably

contents

noticed by now, the more views you have and the more interactive your apps become,

the more calls you need to make to findViewByld(). And if you're getting tired of
typing the code for this method every time you want to work with a view, you’re not
alone. In this chapter, you'll discover how to make findViewByld() a thing of the

past by implementing view binding. You'll find out how to apply this technique to

both activity and fragment code, and you'll learn why this approach is a safer, more

efficient way of accessing your layout’s views.

Behind the scenes of findViewByld()
There’s a downside to findViewByld()
View binding to the rescue

Here’s how we’ll use view binding

The stopwatch app revisited

RadioGroup  Epable view binding in the app build.gradle file

How to add view binding to an activity

Use the binding property to interact with views

The full code for MainActivity.kt

What the code does

Fragments can use view binding too (but the code’s a little different)
Enable view binding for Bits and Pizzas

Fragment view binding code is a little different

Fragments can access views from onCreateView() to onDestroy View()
Fragment lifecycle methods up close

What fragment view binding code looks like
_binding refers to the binding object

The full code for OrderFragment.kt
Your Android Toolbox
binding
\ <Layout>
</Layout>
MainActivity Activity activity_main.xml

MainBinding

404
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407
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409
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413
416
419
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423
424
425
427
433

MainActivity's binding Property is set 4o an AetivityMainBinding

ochc{. The ac{:ivi{:\/'s views are bound to this ob\)cc{:-
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View models
Model Behavior

As apps grow more complex, fragments have more to juggle.
And if you're not careful, this can lead to bloated code that tries to do everything.
Business logic, navigation, controlling the Ul, dealing with configuration changes...you
name it, it's in there. In this chapter, you’ll learn how to deal with this kind of situation
using view models. You'll discover how they simplify your activity and fragment
code. You'll find out how they survive configuration changes, keeping your app’s
state safe and sound. Finally, we’ll show you how to build a view model factory, and

when this might be needed.

Configuration changes revisited 436
Introducing the view model 437
What the guessing game will do 438
How the app will be structured 439
Update the build.gradle files 441
ResultView The Guessing Game app has two fragments 442
ModelFactory How navigation should work 443
Update the navigation graph 444
What happens when the app runs 453
ViewModel P P
Provider The game loses state when the screen rotates 455
/)\ A view model holds business logic 456
The ViewModel ResultViewodel Add a view model dependency to the app build.gradle file 457
Provider Sg-{-,s the esultviewllode Create a GameViewModel object 460
ResultViewModel What happens when the app runs 463
using the Result View models up close 466
ViewModelFattory. .
ResultViewModel needs to hold the result 470
A view model factory creates view models 471
Create the ResultViewModelFactory class 472
Use the factory to create the view model 473
What happens when the app runs 476
The U eontroller Your Android Toolbox 482
is the (:ragmen{: or A view model obiett
activity. [t contains —>1 £—is linked to a Wl
tode that controls tontroller. [t holds the
the Ul, sueh as data and business logic.
naviaation.
Ul Controller ViewModel
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live data
Leaping into Action

Your code often needs to react to property value changes.
If a view model property changes value, for example, the fragment might need

to respond by updating its views or navigating elsewhere. But how does a
fragment get to hear when a property’s been updated? Here, we'll introduce
you to live data: a way of telling interested parties when something’s changed.

You'll learn all about MutableLiveData, and how to make your fragment observe

The livesLeft \’VO\’C?JC‘/

from bcing an Int properties of this type. You'll discover how the LiveData type helps maintain
oes

3 MutableLiveData<Int>. your app’s integrity.
The Guessing Game app revisited 484
8 The fragments decide when to update views 485
Here’s what we’re going to do 486

GameViewModel and Gamelragment

Int need to use live data 487

Live data objects use a value property 488

The fragment observes the view model properties

and reacts to changes. 492
value: 8
The full code for Gamelragment.kt 493

What happens when the app runs 496
MutableLiveData<Int> Fragments can update GameViewModel’s properties 501
What happens when the app runs 504
Gamelragment still includes game logic 506
The full code for GameViewModel kt 509
Make Gamelragment observe the new property 511
What happens when the app runs 513
Your Android Toolbox 518
val MutableLiveData<Int> value: 8
3 Q(gf\’ MutableLiveData<Int>
__livcsLe('\{: and
livesLeft vefer to
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data binding
Building Smart Layouts

Layouts can do more than control your app’s appearance.
All of the layouts you’ve written so far have been told how they should behave by
activity or fragment code. But just imagine if the layouts could think for themselves,
and make their own decisions. In this chapter, we'll introduce you to data binding:
a way of boosting your layout’s 1Q. You'll find out how to make views get values
directly from the view model. You'll use listener binding to make buttons call their
methods. You'll even discover how one simple line of code lets views respond to

live data updates.

The IGYOU{Z'S text Back to the Guessing Game app 520

view £an gc{:s its The fragments update the views in their layouts 521

text diVCC‘H\/ Leom Enable data binding in the app build.gradle file 523
the view model. L

Resultlragment updates the text in its layout 524

1. Add <layout> and <data> elements 525

2. Set the layout’s data binding variable 526

3. Use the layout’s data binding variable to access the view model 527

What happens when the app runs 530

fragment_result.xml ResultViewModel <layout> up close 539

Gamelragment can use data binding too 535

Add <layout> and <data> elements to fragment_game.xml 536

Tl leave you Use the data binding variable to set the layout’s text 537

two to it then. String resources revisited 538

The layout can pass parameters to String resources 539

o o We need to set the gameViewModel variable 542

What happens when the app runs 545

You can use data binding to call methods 549

Add finishGame() to GameViewModel .kt 550

ResultFragment Use data binding to make a button call a method when clicked 552

What happens when the app runs 555

Fireside chats: view binding vs. data binding 558

We can switch off view binding 560

Your Android Toolbox 567
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room databases
Room with a View

Most apps need data that persists. But if you don't take steps to store
this data somewhere, it will be lost forever as soon as the app is closed down. You
usually keep data safe in Androidville by storing it in a database, so in this chapter,
we’ll introduce you to the Room persistence library. You'll learn how to build

databases, create tables, and define data access methods using annotated classes

and interfaces. You'll find out how to use coroutines to run database code in the
Would you like some

tea with your data?

background. And along the way, you'll discover how to transform your live data as

soon as it changes with a little help from Transformations.map().

Most apps need to store data 570

The DAO Room is a database library that sits on top of SQLite 572
interface takes D 5 Create TasksFragment 575
tare O‘F all Your ) How Room databases are created 578
data aceess needs. We’ll store tasks data in a table 579
j:ii}s‘;\{‘ dw:‘:\t you Specify a table name with @Entity 580
DAO will handle it Use an interface to specify data operations 582
or You. NS — Use @Insert to insert a record 583
TaskDao Use @Delete to delete a record 584

Create a TaskDatabase abstract class 586

Add properties for any DAO interfaces 587

MVVM revisited 591

View Database operations can run in slooooow-moooo 593
1. Mark TaskDao’s methods with suspend 594

Activities and Fragments 2. Launch the insert() method in the background 595

¢ TasksViewModel needs a view model factory 596

We’ll use data binding to insert a record 600

What happens when the code runs 603

VieWM.Ode], @ TasksFragment needs to display records 607
ViewModels Use getAll() to get all tasks from the database 608

J/ A LiveData<List<Task>> is a more complex type 609

Let’s update the TasksViewModel code 610

M o d el t We’ll bind the tasksString property to the layout’s text view 611
What happens when the code runs 614

Your Android Toolbox 620
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recycler views
Reduce, Reuse, Recycle

Lists of data are a key part of most apps. And in this chapter, we'll
show you how to create one using a recycler view: a super-flexible way of building

a scrollable list. You'll learn how to create flexible layouts for your list, including text
views, checkboxes, and more. You'll find out how to create adapters that squish your
data into the recycler view in whatever way you choose. You'll discover how to use
card views to give your data a 3D material look. Finally, we’ll show you how layout

managers can completely change the look of your list with just one or two lines of

code.

What the Tasks app currently looks like 622

We can turn the list into a recycler view 62
ViewHolder Tell the recycler view how to display each item 626
The adapter adds data to the recycler view 627
TextView Define the adapter’s view holder 629
Override the onCreateViewHolder() method 630
Add data to the layout’s view 631
We need to display the recycler view 634
/)\ We've added a recycler view to TasksFragment’s layout 638

. TasksFragment needs to update TaskItemAdapter’s data property 640
Each view holder holds the voot

view of the la\/ou{: Lor eath item. ‘What happens when the code runs 643

Heve the voot view is a text view. Recycler views are very flexible 650
How to create a card view 652
The full code for task_item.xml 653
The adapter’s view holder needs to
work with the new layout code 654
The full code for TaskItemAdapter.kt 655
The layout manager gallery 658
Update fragment_tasks.xml to arrange items in a grid 659
‘What happens when the code runs 660
Your Android Toolbox 669
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TaskltemAdapter TaskDiff
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diffutil and data binding

Life in the Fast Lane

Your app needs to run as smoothly and efficiently as
possible. But if you're not careful, large or complex data sets can cause your
recycler view to glitch. In this chapter, we’'ll introduce you to DiffUtil: a utility class

that adds extra smarts to your recycler view. You'll find out how to use it to make
efficient updates to your recycler view. You'll discover how ListAdapters make using
DiffUtil a breeze. And along the way, you'll learn how to get rid of findViewByld() for

good by implementing data binding in your recycler view code.

Yes, an extra item's
been added to the top
of the List<Task>.

The Tasks app revisited 673

How the recycler view gets its data 674

The data property’s setter calls notifyDataSetChanged) 675
Q Tell the recycler view what needs to change 676
° Here’s what we’re going to do 677
We need to implement DiffUtil.ItemCallback 678
A ListAdapter accepts a DiffUtil.ItemCallback argument 679
The updated code for TaskltemAdapter.kt 680
ItemCallback Populate the ListAdapter’s list 681
The updated code for TasksFragment.kt 682
‘What happens when the code runs 683
Recycler views can use data binding 687
Add a data binding variable to task_item.xml 688
The layout gets inflated
in the adapter’s view holder code 689
Use the binding class to inflate the layout 690
The full code for TaskItemAdapter.kt 691
The full code for task_item.xml 693
What happens when the code runs 695
Your Android Toolbox 703

task_item.xml var Tsk

We've now set task_itemxml's data

binding vaviable to a Task object. xxiii
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recycler view navigation
Pick a Card

Some apps rely on the user selecting an item from a list. And
in this chapter, you'll learn how to make recycler views a core part of your app
design by making their items clickable. You'll discover how to implement recycler
view navigation by making the app navigate to a new screen each time the user
clicks on a record. You'll find out how to show the user extra information about their

chosen record, and update it in the database.

Recycler views can be used for navigation 706
Make each item clickable 710
‘ ) Where should we create the Toast? 711
I];"\; ef?rizr}'_;:lleik:iife We’ll pass a lambda to TaskltemAdapter 714
that lambda... What happens when the code runs 717
We want to use the recycler view to navigate to a new fragment 724
o Create EditTaskFragment 726
N Update the navigation graph 727
t- Make TasksIragment navigate to EditTaskIragment 729
Make EditTasklFragment display the task ID 735
What happens when the code runs 737
CardView .
We want to use EditTaskFragment to update task records 740
Use TaskDao to interact with database records 741
Create EditTaskViewModel 742
EditTaskViewModel will tell EditTaskIFragment when to navigate 743
EditTaskViewModel needs a view model factory 745
fragment_edit_task.xml needs to display the Task 746
When the user What happens when the code runs 750
clicks on a task, call Your Android Toolbox 754
TaskViewModel's
onTaskClicked() method.
o W°
TasksFragment TaskltemAdapter
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Compose builds a
free of composables
that looks like this:

MainActivityContent

Column

121 ¢ 0 @

Enter a temperature in Celsius

0 Celsius is 32.0 Fahrenheit

TemperatureText

table of contents

Jjetpack compose

Compose Yourself

All the Uls you’ve built so far have used views and layout
files. But with Jetpack Compose, that’s not the only option. In this chapter,

we’re going to take a road trip to Composeville, and find out how to build Uls using
Compose components called composables instead of views. You'll learn how to use
built-in composables such as Text, Image, TextField, and Button. You'll discover how
to arrange them in Rows and Columns, and style them using themes. You'll write
and preview your own composable functions. You'll even find out how to manage a

composable’s state using MutableState objects.

UI components don’t have to be Views 756
Create a new Compose project 760
Compose projects have no layout files 762
What Compose activity code looks like 763
Use a Text composable to display text 764
Use composables in composable functions 765
Preview composables with the Design or Split option 770
Let’s make the app convert temperatures 773
Add a MainActivityContent composable function 774
Add an Image to MainActivity.kt 776
Let’s display the temperature text 777
Use a Button composable to add a button 778
We need to pass a lambda to ConvertButton 779
Composition up close 780
We need to change the value of TemperatureText’s argument 781
What happens when the app runs 784
Add a TextField to a composable function 790
What happens when the app runs 793
Add padding to the Column composable 797
You can center composables in Columns or Rows 798
Applying themes: revisited 800
Android Studio includes extra theme code 801
The full code for MainActivity.kt 803
Your Android Toolbox 809
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integrating compose With views
Perfect Harmony

You get the best results when things work together. so far,
you’ve learned how to build a Ul using views or composables. But what if you want

to use both? In this chapter, you'll find out how to get the best of both worlds by
adding composables to a View-based Ul. You'll discover techniques for making
composables work with view models. You'll even find out how to make them
respond to LiveData updates. By the end of the chapter, you'll have all the tools you

need to use composables with views, or even migrate to a pure Compose Ul.

You can add composables to View-based Uls 812

The Guessing Game app structure 813

We’ll replace ResultFragment’s views with composables 816

A ComposeView lets you add composables to a layout 817

Add composables using Kotlin code 818

= Add a composable function for the fragment’s content 819

ResultText Reproduce the Start New Game button 820
Reproduce Resultlragment’s TextView 821

NewGameButton onCreateView() returns the UI’s root View 826
/I\ Device The full code for Resultlragment.kt 827

‘What happens when the app runs 830

The Com‘:osc\/icw,s Next we’ll make Gamelragment use composables, too 834
Lomyosablcs are . We'll add a ComposeView to fragment_game.xml 835
dis\vla\/cd on the device Add a composable function for Gamelragment’s content 836
Reproduce the Finish Game button 837

Reproduce the EditText with a TextField 838

Reproduce the Guess button 839

We’ll display the incorrect guesses in a Text composable 843

Create an IncorrectGuessesText composable function 844

Your Android Toolbox 858

onCreateView()
ComposeView

ResultFragment MainActivity

XXvi



table of contents

lettovers
The Top Ten Things (we didn’t cover)

Even after all that, there’s still a little more. There are just a few more
things we think you need to know. We wouldn’t feel right about ignoring them, and we
really wanted to give you a book you’d be able to lift without extensive training at the

local gym. Before you put down the book, read through these tidbits.

1. Sharing data with other apps 862

2. WorkManager 864

The WiFi's back, and 3. Dialogs and notifications 865
your battery's full. I'll go 4. Automated testing 866
and download that cupcake 5. Supporting different screen sizes 868
recipe you wanted. 6. More Compose features 870
7. Retrofit 873

o 8. Android Game Development Kit 873

9. CameraX 873

10. Publishing your app 874

I have some
text for you.

(0]
Q
Dialogs are used for
messages that prompt the
user to make a detision. Intent
Top Secret! Activity Activity

Do you accept this mission? Your app

will self-destruct in 5 seconds.
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how to use this book

Who is this book for?

If you can answer “yes” to all of these:

o Do you already know how to program in Kotlin, Java, or
another object-oriented language?

e Do you want to master Android app development, create s 5 little
the next big thing in software, make a small fortune, and 0¥, ma\/bc that one's ta
retire to your own private island? &————————— [3c—fetthed. But, you g0

ewheve, vight?
9 Do you prefer actually doing things and applying the stuff start som I

you learn over listening to someone in a lecture rattle on
for hours on end?

this book is for you.

Who should probably back away from this book?

If you can answer “yes” to any of these:

o Are you looking for a quick introduction or reference book
to developing Android apps?

Q Would you rather have your toenails pulled out by 15
screaming monkeys than learn something new? Do
you believe an Android book should cover everything,
especially all the obscure stuff you'll never use, and if it
bores the reader to tears in the process, then so much
the better?

this book is not for you.

[Note from Marketing: this

book is for anyone with a evedit
tavd or 3 PayPal atetount]

XXX intro



the

We know what youte thinking

“How can this be a serious book on developing Android apps?”
“What’s with all the graphics?”

“Can I actually learn it this way?”

We know what your brain is thinking Your braiy
Sis s
A '"‘POV‘éah.t

o

Your brain craves novelty. It’s always searching, scanning, waiting J-
for something unusual. It was built that way, and it helps you stay
alive.

So what does your brain do with all the routine, ordinary, normal
things you encounter? Everything it can to stop them from interfering
with the brain’s real job—recording things that matter. It doesn’t bother
saving the boring things; they never make it past the “this is obviously
not important” filter.

How does your brain know what’s important? Suppose you’re out for a
day hike and a tiger jumps in front of you—what happens inside your
head and body?

Neurons fire. Emotions crank up. Chemicals surge.

And that’s how your brain knows...
Great. Only 800

more dull, dry,
boring pages.

This must be important! Don’t forget it!

But imagine you’re at home or in a library. It’s a safe, warm, tiger-free
zone. You're studying. Getting ready for an exam. Or trying to learn
some tough technical topic your boss thinks will take a week, ten days

at the most. OQ

L : : 5 : GEEGy,
Just one problem. Y(?ur bI:all’l S try'lng to do you a big favor. It’s trying Py . Kk
to make sure that this obviously unimportant content doesn’t clutter up owe \J‘”al I, wor
scarce resources. Resources that are better spent storing the really THIS s
big things. Like tigers. Like the danger of fire. Like how you should saving

never have posted those party photos on Instagram. And
there’s no simple way to tell your brain, “Hey brain, thank
you very much, but no matter how dull this book is, and
how little I'm registering on the emotional Richter

scale right now, I really do want you to keep this stuff
around.”

XXXi



XXXii

how to use this

We think of a Head First’ reader as a learner.

So what does it take to learn something? First, you have to get it, then make sure
you don’t forget it. It's not about pushing facts into your head. Based on the latest
research in cognitive science, neurobiology, and educational psychology, learning

takes a lot more than text on a page. We know what turns your brain on.

some of the Head First learning principles:

Make it visual. Images are far more memorable than words alone, and make learning much

more effective (up to 89% improvement in recall and transfer studies). It also makes things more

understandable. Put the words within or near the graphics they relate to, rather than on

the bottom or on another page, and learners will be up to twice as likely to solve problems related to the

content.

Use a conversational and personalized style. In recent studies, students performed up

to 40% better on post-learning tests if the content spoke directly to the reader, using a first-person,

conversational style rather than taking a formal tone. Tell stories instead of lecturing. Use casual language.

Don't take yourself too seriously. Which would you pay more attention to:a stimulating dinner-party

companion, ora lecture?

Get the learner to think more deeply. In other words, unless you actively flex your neurons,

nothing much happens in your head. A reader has to be motivated, engaged, curious, and inspired to

solve problems, draw conclusions, and generate new knowledge. And for that, you need challenges,

exercises, and thought-provoking guestions, and activities that involve both sides of the brain and

multiple senses.

Get—and keep—the reader’s attention. Wwe've all had the”l really want to learn this, but | can't

stay awake past page one” experience. Your brain pays attention to things that are out of the ordinary,

interesting, strange, eye-catching, unexpected. Learning a new, tough, technical topic doesn't have to be

boring. Your brain will learn much more quickly if it's not.

Touch their emotions. We now know that your ability to remember something is largely dependent

on its emotional content. You remember what you caré about. You remember when you feel something.

No, we're not talking heart-wrenching stories about a boy and his dog. We're talking emotions like

surprise, curiosity, fun, “what the...?", and the feeling of "l rule!” that comes when you solve a puzzle, learn

something everybody else thinks is hard, or realize you know something that“I'm more technical than

thou” Bob from Engineering doesn'’t.




the

Metacognition: thinking about thinking

If you really want to learn, and you want to learn more quickly and

T wonder how
T can frick my brain
into remembering
this stuff...

more deeply, pay attention to how you pay attention. Think about
how you think. Learn how you learn.

Most of us did not take courses on metacognition or learning theory
when we were growing up. We were expected to learn, but rarely taught
to learn.

But we assume that if you’re holding this book, you really want to
learn how to develop Android apps. And you probably don’t want to
spend a lot of time. If you want to use what you read in this book,
you need to remember what you read. And for that, you’ve got to
understand it. To get the most from this book, or any book or learning
experience, take responsibility for your brain. Your brain on this
content.

The trick is to get your brain to see the new material you’re learning
as Really Important. Crucial to your well-being. As important as a
tiger. Otherwise, you're in for a constant battle, with your brain doing
its best to keep the new content from sticking.

So just how DO you get your brain to treat Android development
like it was a hungry tiger?

There’s the slow, tedious way, or the faster, more effective way. The slow way is about
sheer repetition. You obviously know that you are able to learn and remember even the
dullest of topics if you keep pounding the same thing into your brain. With enough
repetition, your brain says, ““This doesn’t fee/ important to him, but he keeps looking at the
same thing over and over and over, so I suppose it must be.”

The faster way is to do anything that increases brain activity, especially different
types of brain activity. The things on the previous page are a big part of the solution,
and they’re all things that have been proven to help your brain work in your favor. For
example, studies show that putting words within the pictures they describe (as opposed to
somewhere else in the page, like a caption or in the body text) causes your brain to try to
makes sense of how the words and picture relate, and this causes more neurons to fire.
More neurons firing = more chances for your brain to get that this is something worth
paying attention to, and possibly recording

A conversational style helps because people tend to pay more attention when they
perceive that they’re in a conversation, since they’re expected to follow along and hold up
their end. The amazing thing is, your brain doesn’t necessarily care that the “conversation”
is between you and a book! On the other hand, if the writing style is formal and dry, your
brain perceives it the same way you experience being lectured to while sitting in a roomful
of passive attendees. No need to stay awake.

But pictures and conversational style are just the beginning...
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how to use this

Here’s what WE did

We used pictures, because your brain is tuned for visuals, not text. As far as your brain’s
concerned, a picture really zs worth a thousand words. And when text and pictures work
together, we embedded the text i the pictures because your brain works more effectively
when the text is within the thing it refers to, as opposed to in a caption or buried in the body
text somewhere.

We used redundancy, saying the same thing in different ways and with different media types,
and multiple senses, to increase the chance that the content gets coded into more than one area
of your brain.

We used concepts and pictures in unexpected ways because your brain is tuned for novelty,
and we used pictures and ideas with at least some emotional content, because your brain

is tuned to pay attention to the biochemistry of emotions. That which causes you to feel
something is more likely to be remembered, even if that feeling is nothing more than a little
humor, surprise, or interest.

We used a personalized, conversational style, because your brain is tuned to pay more
attention when it believes you’re in a conversation than if it thinks you’re passively listening
to a presentation. Your brain does this even when you’re reading.

We included activities, because your brain is tuned to learn and remember more when
you do things than when you read about things. And we made the exercises challenging-yet-
doable, because that’s what most people prefer.

We used mudtiple learning styles, because you might prefer step-by-step procedures, while
someone else wants to understand the big picture first, and someone else just wants to see

an example. But regardless of your own learning preference, everyone benefits from seeing the
same content represented in multiple ways.

We include content for both sides of your brain, because the more of your brain you
engage, the more likely you are to learn and remember, and the longer you can stay focused.
Since working one side of the brain often means giving the other side a chance to rest, you
can be more productive at learning for a longer period of time.

And we included stories and exercises that present more than one point of view,
because your brain is tuned to learn more deeply when it’s forced to make evaluations and
judgments.

We included challenges, with exercises, and by asking questions that don’t always have

a straight answer, because your brain is tuned to learn and remember when it has to work at
something, Think about it—you can’t get your body in shape just by watching people at the
gym. But we did our best to make sure that when you’re working hard, it’s on the gkt things.
That you’re not spending one extra dendrite processing a hard-to-understand example,
or parsing difficult, jargon-laden, or overly terse text.

We used people. In stories, examples, pictures, ctc., because, well, you’re a person. And your
brain pays more attention to people than it does to things.
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Cut this out and stick it

on Your rc\crigcra{;or‘

Slow down. The more you understand, the
less you have to memorize.

Don’t just read. Stop and think. When the book asks
you a question, don’t just skip to the answer. Imagine
that someone really zs asking the question. The

more deeply you force your brain to think, the better
chance you have of learning and remembering.

Do the exercises. Write your own notes.

We put them in, but if we did them for you, that
would be like having someone else do your workouts
for you. And don’t just look at the exercises. Use a
pencil. There’s plenty of evidence that physical
activity w/ule learning can increase the learning.

Read “There Are No Dumb Questions.”

That means all of them. They’re not optional
sidebars, they’re part of the core content!
Don’t skip them.

Make this the last thing you read before bed.

Or at least the last challenging thing.

Part of the learning (especially the transfer to
long-term memory) happens g/ you put the book
down. Your brain needs time on its own, to do more
processing. If you put in something new during that
processing time, some of what you just learned will be
lost.

Talk about it. Out loud.

Speaking activates a different part of the brain. If
you’re trying to understand something, or increase
your chance of remembering it later, say it out loud.
Better still, try to explain it out loud to someone else.
You’ll learn more quickly, and you might uncover
ideas you hadn’t known were there when you were
reading about it.

6]
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the

Heres what YOU can do to bend
vyour brain into subwmission

So, we did our part. The rest is up to you. These tips are a
starting point; listen to your brain and figure out what works
for you and what doesn’t. Try new things.

Drink water. Lots of it.

Your brain works best in a nice bath of fluid.
Dehydration (which can happen before you ever
feel thirsty) decreases cognitive function.

Listen to your brain.

Pay attention to whether your brain is getting
overloaded. If you find yourself starting to skim
the surface or forget what you just read, it’s time
for a break. Once you go past a certain point, you
won'’t learn faster by trying to shove more in, and
you might even hurt the process.

Feel something.

Your brain needs to know that this matters. Get
involved with the stories. Make up your own
captions for the photos. Groaning over a bad joke
1s still better than feeling nothing at all.

Write a lot of code!

There’s only one way to learn to develop Android
apps: write a lot of code. And that’s what you’re
going to do throughout this book. Coding is a skill,
and the only way to get good at it is to practice.
We’re going to give you a lot of practice: every
chapter has exercises that pose a problem for you
to solve. Don’t just skip over them—a lot of the
learning happens when you solve the exercises. We
included a solution to each exercise—don’t be afraid
to peek at the solution if you get stuck! (It’s casy
to get snagged on something small.) But try to solve
the problem before you look at the solution. And
definitely get it working before you move on to the
next part of the book.
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how to use this

Read wme

This 1s a learning experience, not a reference book. We deliberately stripped out
everything that might get in the way of learning whatever it is we’re working on at
that point in the book. And the first time through, you need to begin at the beginning,
because the book makes assumptions about what you've already seen and learned.

We assume you’re new to Android, but not to Kotlin.

You're going to learn how to build Android apps using a combination of Kotlin

and XML. We assume that you’re familiar with the Kotlin programming language,
or another object-oriented language such as Java. If you’ve never done any Kotlin
programming at all, then you might want to read Head First Kotlin before you start on
this one.

We start off by building an app in the very first chapter.

Believe it or not, even if you’ve never developed for Android before, you can jump
right in and start building apps. Along the way, you’ll learn your way around Android
Studio, the official IDE for Android development.

The examples are designed for learning.

As you work through the book, you’ll build a number of different apps. Some of these
are very small so you can focus on a specific part of Android. Other apps are larger
so you can see how different components fit together. We won’t complete every part
of every app, but feel free to experiment and finish them yourself. It’s all part of the
learning experience.

We show you the code in context.

We know how frustrating it can be to be shown a piece of code out of context, with
no explanation of how it works, or how to use it in your own projects. In this book,
we’ll show you small snippets of code and explain what each bit does and why. We’ll
then show you how the code works in the context of a complete project. You can even
examine all the book’s source code by downloading it from here: Aitips://tinyurl.com/

hfad3.
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The activities are NOT optional.

The exercises and activities are not add-ons; they’re part of the core content of the
book. Some of them are to help with memory, some are for understanding, and
some will help you apply what you’ve learned. Don’t skip the exercises.

The redundancy is intentional and important.

One distinct difference in a Head First book is that we want you to really get it.
And we want you to finish the book remembering what you’ve learned. Most
reference books don’t have retention and recall as a goal, but this book 1s about
learning, so you’ll see some of the same concepts come up more than once and in
different ways.

The Brain Power exercises don’t have answers.

For some of them, there is no right answer, and for others, part of the learning
experience of the Brain Power activities 1s for you to decide if and when your
answers are right. In some of the Brain Power exercises, you will find hints to point
you 1in the right direction.

XXXVii
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1 getting started

Diving In

Android is the world’s most popular mobile operating system.
And there are billions of Android users worldwide, all waiting to download your next great
idea. In this chapter, you'll find out how to start turning your ideas into reality by building
a basic Android app, and updating it. You’ll learn how to run it on physical and virtual
devices. Along the way, you'll meet two of the core components of all Android apps:

activities and layouts. Let’s dive in...



android overview

Welcome to Androidville

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

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. 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?

Activities define what the app does

Each Android app includes one or more
activities. An activity is a special class —usually
written in Kotlin—that controls the app’s behavior,
and decides how to respond to the user. If the app
includes a button, for example, you add code to
the activity that says what the button should do
when the user taps or clicks on it.

Layouts define
what each screen looks like

A typical Android app is composed of one or
more screens. You define what each screen looks
like using a layout file, or more activity code.
Layouts are usually defined using XML, and
each screen can include components such as
buttons, text, and images.

There may be extra files 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, these files get bundled
together, giving you an app you can run on your device.

2 Chapter 1

We're going to build Android
apps using Kotlin and XML,
We'll explain tltings along
the way, but you’ll need some
unc[erstanding of Kotlin to
get the most out of this hook.

L—\ou define what the app

does using activities.

MainActivity

Q\ La\/ou‘ts

» : tell Android
ﬁts and Pizzas - what ‘H\C
streens in

your app look
like.

There may be extra Liles

, 7{90, such as image Files.
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Activities and layouts form the backbone of your app

In a typical app, activities and layouts work together to define
the app’s user interface. The layouts tell Android how the
different screen elements should be arranged, and the activities
control the app’s behavior. If the app features a button, for
example, the layout specifies its position, and the activity
controls what happens when the user clicks on it.

Center the button at the
bottom of the screen.

‘ Layout Activity

Here’s how activities and layouts work together when you run
an app on your device:

o Android starts the
app's main activity.

The activity tells o o
Android to use a
specific layout.

Activity

on the device.

Play some
music when the
button's clicked.

<L3you+>

</Layout>

Layout

9 The layout is displayed
e The user interacts with
the layout.

e The activity responds to
these interactions, and
updates the display...

6 ..which the user sees on
the device.

Now that you have an idea about how Android apps are put
together, let’s go ahead and build a basic Android app.

Activity



steps

Here’s what we’re going to do

So let’s dive in and create an Android app. There are just a few

We've 9oing +o use Android Studio
4o build all the apps in £his book.

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.

Projects
Customize

Plugins

11:04 & © @

My First App

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.
We’ll run the app on a physical
device, and a virtual one, to see it up

and running. Hello World!

Change the app.

Finally, we’ll tweak the app we created, and run it again.

therejare no
Dumb Questions

A: We may be biased, but we think that
the best way of learning Kotlin is to get a
copy of our book Head First Kotlin. It will
teach you everything you need to know
about Kotlin in order to get the most out of
this book.

Q,: Are all Android apps developed
in Kotlin?

A: You can develop Android apps in
other languages too, such as Java, but
nowadays it's best if you use Kotlin. This is
because there are some features that are .
only available in Kotlin. Q, Did you say you can use activity
code to define the app’s appearance

QZ How do | learn Kotlin? instead of using layout files?

W Android Studio
Arctic Fox | 2020.3.1

Learn Android Studio

We'll build and vun £his
app in steps 2 and 3.

o e o o

Welcome to Android Studio

Welcome to Android Studio

Create a new project to start from scratch.
Open existing project from disk or version control

=

14

Get from VCS

Open

More Actions v

1118 & © @

My First App

We'll thange the app
and verun it in step 4~

Pow!

A: Yes, using a toolkit called Jetpack
Compose.

You'll learn how to use Compose later in
the book. For now, we're going to focus on
defining the app’s Ul using layout files.

4 Chapter 1




Android Studio:
your development environment

The best way of developing Android apps is to use Android
Studio, the official IDE for Android app development.

Android Studio is based on Intelli] IDEA, which you may already
be familiar with. It includes a set of code editors, Ul tools and
templates, which are all designed to make your life in Androidville
casier.

It also includes the Android SDK-—or Android Software
Development Kit—which is required for all Android app
development. The Android SDK includes Android source files,
and a compiler that’s used to compile your code into an Android
format.

Here are some of the main components of the Android SDK:

SDK Tools

This includes the complete set of
tools used to develop and debug
Android apps.

SDK Platform

Each version of Android has its own
SDK Platform package. It lets you
compile your app for that version

of Android, and includes the source
files for that version.

You need to install Android Studio

As Android Studio includes all the tools and features you need in
order to develop Android apps, we’re going to use it to build all of
the apps featured in this book.

Before we go any further, you need to install Android Studio
on your machine. There are more details about how to do this
on the next page.

You ave here.

started
gi\-) Set up environment
Build app
Run app
Change app

SDK Build Tools
This contains the tools that are

required for building Android apps.

SDK Platform Tools

This includes tools that interface
with the Android platform. The
tools are backward compatible, but
new features may only be available
for new versions of Android.



installation

Install Android Studio

To get the most out of this book, you need to install Android Studio.
We’re not including the full installation instructions here as they can
get out of date pretty quickly, but you’ll be fine if you follow the online
instructions.

First, check the Android Studio system requirements here:
https://developer.android.com/studiot Requirements

Then download Android Studio from here: These URL s sometimes
Lhangc. ,‘F 'U\c\/ don'{: work,
searth for Android Studio
and You should find the

appropriate pages.

hitps://developer.android.com/studio

and follow the installation instructions

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

If you’ve previously installed an earlier version of Android

Set up environment
Build app

Run app

Change app

In this Lool(, we're
using Android
Studio 2020.3.1
(known as Arctic
Fox). Make sure
you install at least
this version.

Studio, we recommend that you restore the IDE’s default < This vesets any old sc{:{:'mgs Android

settings. To do this, go to the File menu, choose Manage IDE
Settings, and then select the Restore Default Settings option.

When you’re done, you should see the Android Studio welcome screen
like this:

Studio migh{: be hold'mg on to that
tould s{:o? Yyour tode Lrom running.

® ® Welcome to Android Studio
This is the Android
Studio weleome

streen. [t intludes a -
set of o\ﬂ:’lons £or

{:h'mgs you €an do.

Wi Android Studio
Arctic Fox | 2020.31
Projects
Customize
Plugins

Learn Android Studio

-

New Project Open

More Actions v

6 Chapter 1

Welcome to Android Studio

Create a new project to start from scratch.
Open existing project from disk or version control.

14

Get from VCS



https://developer.android.com/studio
https://developer.android.com/studio#Requirements

Let’s build a basic app

You've ompleted this step

now, so we ve thetked it off. = u

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

This is the app \/ou)\rc 9oing

to build. [+ very simple, but —

it's all You need ‘Fo\r Your
very Fivst Android app-

Let’s go ahead and build the app.

Q,: Do | have to use Android Studio to build Android apps?

Can | use another IDE instead?

A: Strictly speaking, all you need is a tool that will let you write
and compile Kotlin code, plus a few other tools to convert the
compiled code into a form that Android devices can run. Saying

11:04 & O @

My First App

The name of the application
will be displayed in the bar
at the top of the sereen.

Hello World!

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

tberelgre no

Dum

getting started
Set up environment
Build app
Run app
Change app

Questions

use Android Studio.

that, Android Studio is the official IDE for Android, and the Android
team recommends using it. We think it's a great IDE for Android app
development, so that's why we've decided to use it.

Q,: Can | write Android apps without using an IDE?

A: It's possible, but it's a lot more work.

It's far quicker and easier to use an IDE, so we recommend that you

you are here » 7



create project

Set up environment
Build app

Run app

Change app

How to build the 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 make sure the Projects option is
selected, then click on “New Project.”

[ NON ) Welcome to Android Studio

[ Android Studio
Arctic Fox | 2020.3.1

4/— Make sure Pro\')cc'l:s is highlighted.
Projects

Customize Welcome to Android Studio

Plugins )
Create a new project to start from scratch.

Learn Android Studio Open existing project from disk or version control.

Click on this option to

treate a new Android =
Studio project. T P

New Project Open Get from VCS

More Actions v

8 Chapter 1
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Set up environment
Build app

Run app

Change app

Z. Select a project template

You next need to specify the type of Android Studio project
you want to create. We’re going to create an app with an empty
activity that runs on a phone or tablet, so make sure the Phone
and Tablet option is selected, and choose the Empty Activity
option. You'll find out more about what the Empty Activity
option gives you a few pages ahead, but for now, click the Next
button to move to the next step.

2 ® New Project

maoeg

Phone and Tablet 0

'
0
'
Wear OS & . :

Make sure the

Android TV Phone and (pp——
Automotive Tablet OP‘{ZiOh - -
is selected.
No Activity Basic Activity Bottom Navigation Activity

v

Empty Compose Activity Empty Activity Fullscreen Activity

e

Cancel Previous

Thevre ave other types of activity

Wh ’ .
Yyou €an thoose £rom, but for this o z:c\/?\?e:i (i::‘éo iI.Mk
exertise make sure Yyou select the

Em\?{:\/ AC{iVi{:\/ o?‘tion.

you are here » 9



configure project

Set up environment
Build app
Run app

3. Configure your project Change app

You now need to configure the project by specifying an app name,
package name, and save location. Enter a name of “My First App”
and a package name of “com.hfad.myfirstapp” and accept the
default save location.

You also need to tell Android Studio which programming language
you want to use, and specify a minimum SDK. This refers to the
lowest version of Android the app will support: there’s more about
SDK levels on the next page.

Select Kotlin for the language and choose a minimum SDK of API
21 so that the app will run on most devices. When you click on the
Finish button, Android Studio will create the project. We’ll look at
what this involves a couple of pages ahead.

| NON | New Project

Empty Activity

Creates a new empty activit:/This is the name of the app-

Name My First App ‘

Package name  com.hfad.myfirstapp <— This is the package name.

All the
yro\')ed‘,'s
files will
be saved
Language Kotlin 6 We've using Kotlin. v | hevre.

Save location /Users/dawng/AndroidStudioProjects/MyFirstApp

Minimum SDK APl 21: Android 5.0 (Lollipop) v

The minimum SDK is © Your app will run on approximately 94.1% of devices.
$he lowest version Help me choose
the app will support.

The app will vun on ) ) o ] )
K '{‘)\ ﬂ\' | v l Using legacy android.suppeort libraries will prevent you from using

devices wi 1s leve the latest Play Services and Jetpack libraries When

API or higher. [t

you’rc done,
won £ vun on devices

elick on
with a lower API- Cancel Previous Next the Finish

button.

Use legacy android.support libraries (?

10 Chapter 1
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Android Versions Up Close

You've probably heard a lot of tasty things about Android versions like
Nougat, Oreo, and Pie. So what’s with all the food?

Android versions have a version number and a code name. The version
number gives the precise version of Android (e.g., 9.0), while the code
name is a more generic name that may cover several versions of Android
(e.g., Pie). The API level refers to the version of the APIs used by apps. As
an example, the equivalent API level for Android version 9.0 is 28.

After Pie, Android code names stopped sounding quite so tasty. Android
version 10.0, for example, is simply known as Android 10.

Version Code name API level

1.0 1

1.1 Petit Four 2

1.5 Cupcake 3

1.6 Donut 4

2.0-2.1 Eclair 5-7 Hardly anyone uses
22-2.23 Froyo 8 these versions anymore.
2.3-2.3.7 Gingerbread 9-10

3.0-3.2.6 Honeycomb 11-13

4.0-4.0.4 Ice Cream Sandwich 14-15

4.1-4.3.1 Jelly Bean 16-18

4.4-444 KitKat 19-20

5.0-5.1.1 Lollipop 21-22

6.0-6.0.1 Marshmallow 23

7.0-7.1.2 Nougat 24-25

8.0-8.1 Oreo 26-27 Most devices use
9.0 Pie 28 one of these APls
10.0 10 29

11.0 11 30

12.0 12 31

When you develop Android apps, you need to consider which versions of
Android you want the app to be compatible with. If you specify that the
app 1s 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 more about
the percentage of devices running particular versions by clicking on the
“Help me choose” option when you create a new project.

you are here » 11



project created

Set up environment
Build app

Run app

Change app

You’ve created your first Android project

Once you've been through the New Project wizard, it takes
Android Studio a minute or so to create the project. During
this time, it does the following:

o It configures the project to your specifications.
Android Studio looks at the minimum SDK you want the app to support, and
includes all of the files and folders needed for a basic valid app. It also sets up
the package structure and names the app.

o It adds some template code.
The template code is comprised of a layout written in XML and an activity
written in Kotlin. You’ll find out more about these later in the chapter.

When Android Studio has finished creating the project, it
automatically opens it 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 project in Android Studio.

[ NON ] My First App — MainActivity.kt [My_First_App.app]
MyFirstApp “, s app ¥  NoDevices v P - @ £ Gt v A O O E B L% Q
E Android h =T = O — jesn activity_main.xml G MainActivity.kt -
g v 7 app package com.hfad.myfirstapp v g’
L > manifests 5
. v java import ...
E v com.hfad.myfirstapp
E ‘& MainActivity & class MainActivity : AppCompatActivity() {
> [ com.hfad.myfirstapp (androidTest) of override fun onCreate(savedInstanceState: Bundle?) {
@ Y com.hfad.myfirstapp (test) super.onCreate(savedInstanceState)
g > Beres ) setContentView(R.layout.activity_main)
& > M Gradle Scripts }
=
” ’ This is the template tode that Andvoid Studio added
for the activity. Don't worry about understanding
) the eode right now, we'll go through it later.
c
% [z
A
i= TODO © Problems I Git Terminal = Logcat  (a Profiler 4 App Inspection () Event Log TG, Layout Inspector
1 * daemon started successfully (2 minutes ago) 11 LF UTF-8 4spaces } master ta @) &

12 Chapter 1



getting started
Set up environment

s . ' Build a
Dissecting your new project =
An Android app 1s really just a bunch of valid files in a particular Change app
folder structure, and Android Studio sets all of this up for you
when you create a new app. The easiest way of looking at this
folder structure is to use the explorer in the leftmost column of
Android Studio.

The folder structure includes different types of files

The explorer contains all of the projects that you currently have

open. Here, we have a single project named MyFirstApp, which

1s the one we’ve just created.

If you browse through the various folders in the explorer, you’ll

see that the wizard has created various types of files and folders This is the name
for you like this: / of the ?ro\')cd:-

0 Kotlin and XML source files e0e \/ We've eurvently
Android Studio automatically MyFirstApp = app = src ' main  java = com A, disyla\/ihg files
created an activity file named - - and foldevs
MainActivity.kt, and a layout named .g,‘“ using the
activity_main.xml. a v [zapp Android view

= > 1 manifests of the explover,

o Resource files = 7 ava which is the
These include default image files, E v com.h?‘ad‘rtlylfirstapp default. You
themes the app might use, and any 3 K Ma'”ACt'V't_y ) ¢an thoose
common String values used by ? com.hfad.myf!rstapp (androidTest) a different
the app. 2 > com.hfad.myfirstapp (test) C%Plo\rcr view

%_ v , resd b b\/ L|ickin5 on

o Android libraries § g Iar;n'; © These ‘f‘)\c“a\rrow nc"x‘c
In the wizard, you specified the a activity. main.xml Liles and to “Android.”.
minimum SDK you want the app Iﬁ s r:l'pmap o folders
to be compatible with. Android 5 v o values ave all
Studio makes sure the app includes g 2 colors.xml intluded
the relevant Android libraries for s 2 trings.xml in the
that version. g 5 themes (2) ?ro\')cc{:.

2 > @ Gradle Scripts

o Configuration files A
The configuration files tell Android
what’s included in the app, and <
how the app should run. g

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

you are here » 13



structure

Introducing the key files in your project >

Android Studio projects use the Gradle build system to compile

Set up environment
Build app

Run app

Change app

and deploy apps, and Gradle projects have a standard structure.

Below are some of the key files and folders in that structure
you’ll be working with.

To see this view of the folder structure, change the explorer
view in Android Studio from Android to Project. You do this
by clicking on the arrow at the top of the explorer pane, and
selecting the Project option.

' The app folder is a
MyFirstApp (- module in the project.

The root folder is the
name of the project. All app

the files for the project
go in here.

src
The src folder contains / L |

source code you write

Use this arrow
MyFirstApp = app = sr to changc the
explorer view.
We usually use
the Project
view as this
veflects the
umdcrl\/ing file
sbrutture.

The java folder contains any

[‘ Kotlin code you write. Any

and edit main C] activities you create live here.
java
You can find app resources in the com/hfad/myfirstapp ] o )
res folder. For example, the layout MamA.cf/ vity. 'kr. d.efmes
subfolder contains layouts, and the — an acfwn‘ry. Activities tell
values subfolder contains resource N MainActivity Andm'd hqw the app should
files for values such as Strings. You interact with the user.
can get other types of resources too. .-es—D
activity_main.xml defines a layout.
layout Layouts tell Android how each
screen in the app should look.
Every Android app must include a activity_main.xm|
file called AndroidManifest.xml _C]
at its root. The manifest file values strings.xml is a String resource
contains essential information <\ﬁ|& Tt includes Strings such as
about the app, such as what ™\ the app's name and any default
components It contains, r‘equ!r'ed strings.xml text values. Other files such as
libraries, and other declarations. layouts and activities can look up
AndroidManifest.xml text values from here.

14



getting started
Set up environment

. . I 1 s Build app
Edit code with the Android Studio editors Run app
You view and edit files using the Android Studio editors. Double- Change app
click on the file you want to work with, and the file’s contents
will appear in the middle of the Android Studio window. You dietate which editor

\/ou'rc using with these.

The code edifor [ JOX ) My First App - activity_main.xml [My_First_App.app]
MyFirstApp = app & src A, s app v  NoDevices v P -3 o % Gt ¥/ v 2 0 © m Uz 0L % Q
MOSt ﬁles get dlsplayed in "g' Project v D = = B» — & activitymainxml G MainActivity.kt i
. : : a Vv MyFirstA My First A ~[Androi = : a )
the code edltor, which is : >. yFirstApp [My First App] ~/Androic =0 split M Design ¢
. lk d b .fgradle <?xml version="1.0" encoding="utf-8"?> h
JUSt 1ke a text € 1'[01”, ut z ’ idea ) @ <androidx.constr‘aintlaym!.widget.ConstraintLayout xmlns:andr‘uid:"ht'rU
\N'ith extra features such as § .aml,ibs xmlns:app="http://schemas.android.com/apk/res-auto" 1
: . . xmlns:tools="http://schemas.android.com/tools" 2
syntax highlighting and © v
y g . g g N SrcandroidTest android:layout_width="match_parent" g
code CheCkIng. % « B main q android:layout_height="match_parent" &
g > bl java tools:context=".MainActivity"> >
«
= v [Zres
. . & = .
DOMbIC—C'ICk on the (—'.lc 1 > B drawable <TextView
. ~ 1 droid:layout_width="wrap_content"
in th > I drawable-v24 an
‘F' {: ¢ C%PIO\"CY ahd 'H’\C 5 v layout android:layout_height="wrap_content"
I'C COWECV\{‘,S aFPeay- in g 7\- & activity_main.xml android:text="Hello World!"
'(:hc cdi{;or Pahtl E > mipmap-anydpi-v26 app:layout_constraintBottom_toBottom0f="parent"
% > mipmap-hdpi app:layout_constraintLeft_toLeftOf="parent"
ﬁ > mipmap-mdpi 5 app:layout_constraintRight_toRightOf="parent"
de > mipmap-xhdpi 1 app:layout_constraintTop_toTop0f="parent" />
> mipmap-xxhdpi
o
. R [ ) [ ) My First App — activity_main.xml [My_First_App.app]
The des'g" edl‘l’or MyFirstApp = app & src = main res = layout ) g, activity_main.xml A | ®app v NoDevices v = P - & K Git: ¥
_‘g Project v D =T = W — g activitymainxml G MainActivity.kt
If you’re editing a & ' I MyFirstApp [My First App] ~/Androic
L] > .grad|
layout (for example e Palette Q& — € O © OPixelv =30+ ©MyFirstApp v
activity_main.xml), you E v omapp Common Ab TextView © W oo, S HE
. 8 libs S  Button
have an extra option. o  msre oo 1 ImageView .
Rather than edit the o > I androidTest widges i;:ecycler\:(i:ew
8 ~ [ main ragmentCo...
code, you can use the g > Bmjava Layouts 0 ScrollView
dcsign CditOI‘, Wthh E v Izres Containers “® Switch
Ia > drawable Helpers
allows you to drag GUI > B drawable-v24 soogte
components onto the 2 v I layout
p d g &> activity_main.xml Component Tree a —
layout, and arrange - > B mipmap-anydpiv28 |\ ConstraintLayout
them how you want. 2 ’ mfpmap-h‘:jp" Ab TextView Hello World!"
. 2 mipmap-mdpi
The code editor and & > B mipmap-xhdpi
design editor give o » [ mipmap-xxhdpi
. . 5 > mipmap-xxxhdpi
different views of the g > B values
2] "
same file, so you can - ? ¥ values-night
. we AndroidManifest.xml
switch back and forth g > b test %
between the two. S ! . . !
0oDO © Problems [ Git Terminal = Logcat ¢z, Profiler 4 App Inspection

You tan edit layou{:s using the visual editor
b\/ d\ra%'mg and droﬂ?ihg Lom?oncn{s-
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questions

The story so far

In the chapter so far, we’ve done two things:

o We set up the development environment.
We’re using Android Studio to develop Android apps, so
you needed to install it on a machine.

e We've built a basic app.

We used Android Studio to create a new Android project.

You've had a glimpse of what the app looks like in Android Studio,

and got a feel for how it hangs together. But what you really want is

to see it running, right?

Android Studio lets you run an app in two ways: on a physical

Android device, and on a virtual one. We’ll show you each approach

a few pages ahead.

Q: Why does Android Studio put
Kotlin code in a folder named java?

A: Before the Android team adopted
Kotlin as their preferred language, most
Android apps were developed using Java.
The java folder name is left over from this
time, but it may change in the future.

Q} You said that the project includes
an activity named MainActivity.kt and a
layout named activity_main.xml. Where
did these come from?

A: When we created the project, we
chose the option to create a project

using an empty activity. Android Studio
automatically named the activity file
MainActivity.kt, and added a corresponding
layout file named activity_main.xml. You'll
find out more about these files later in the
chapter.

16

therejare no
Dumb Questions

Q: You said that Android Studio
projects use Gradle. Remind me, what’s
that?

A: Gradle is a tool that lets you compile,

build, and deliver code. Most IDEs use
Gradle, and it can be used for more than
just Android app development.

All Gradle projects have a standard folder
structure, and Android Studio uses this
folder structure for all its projects.

Set up environment
Build app
Run app
Change app

Q: Why does Android Studio use
Gradle?

A: When you develop Android apps, you
often need to include extra libraries that aren’t
included in the Android SDK. Gradle can
download these libraries for you, which makes
your coding life much easier.

Gradle also uses Groovy and Kotlin as a
scripting language, which means you can
easily create quite complex builds with Gradle.

Q,: How much do | need to know about
Gradle?

A: You don't need any Gradle experience
to get the most out of this book. We'll explain
everything you need to know when it's needed.



started

What’s My Purpose

Here’s the code from an example activity file named MamnActivity.kt. We
know you’ve not seen activity code before, but 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.

MainActivity.kt

package com.hfad.myfirstapp

import androidx.appcompat.app.AppCompatActivity

import android.os.Bundle
class MainActivity : AppCompatActivity() {

override fun onCreate (savedInstanceState: Bundle?) {
super.onCreate (savedInstanceState)

setContentView (R.layout.activity main)

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

AppCompatActivity
class. This method is called
These are Android classes when the activity is first
used inMainActivity. created.

MainActivity
s ifv which | tt extends the class
pecify which layout to use. AppCompatActivity.

17



solution

What's My Purpose »
Solution

Here’s the code from an example activity file named MainActivity.kt. We
know you’ve not seen activity code before, but see if you can match
cach of the descriptions at the bottom of the page to the correct lines

of code. We've done one to get you started.

MainActivity.kt

package com.hfad.myfirstapp

{ import androidx.appcompat.app.AppCompatActivity

import android.os.Bundle
class MainActivity : AppCompatActivity ()

override fun onCreate (savedInstanceState: Bundle?)
super.onCreate (savedInstanceState)

setContentView (R.layout.activity main)

This is the package name.

These are Android classes
used inMainActivity.

Specify which layout to use.

{

Implement the onCreate ()
method from the
AppCompatActivity
class. This method is called
when the activity is first

created.

MainActivity
extends the class
AppCompatActivity.

18




How to run the app on a physical device

If you have an Android device that’s running Lollipop or above, you
can use it to run the app we’ve just created.

Here are the steps to run the app on a physical device:

1. Enable USB debugaing on your device

To allow Android Studio to run apps on your device, you
need to enable USB debugging. This feature is available in
the “Developer options” setting, which is disabled by default.

On your device, go to Settings — About Phone and tap the
Yep, —=> build number seven times. This enables the developer options.
scriousl\/‘ Then, go to Settings — System — Advanced — Developer
options, and turn on USB debugging.

2. Set up your computer to detect the device

If you’re using a Mac, you can skip this step.

If you’re using Windows, you’ll need to install a USB driver if
one isn’t already there. The latest instructions are here:

https://developer.android.com/studio/run/oem-usb

If you’re using Ubuntu Linux, you need to create a udev rules
file. The latest instructions on how to do this are here:

https://developer.android. com/studio/run/device#setting-up

3. Use a USE cable
to plug your device into your computer

You will probably be asked if want to allow USB debugging. If

so, check the “Always allow from this computer” option and
choose OK.

4. Run the app

Finally, select the device from the list of devices in Android
Studio’s top toolbar (if it’s not there, on your device go to
Settings — Connected devices, select USB, and choose the
“File transfer” option). Then run the app by choosing “Run
‘app’” from the Run menu. Android Studio will build the
project, install the app on your device, and launch it.

We’ll look at the app a few pages ahead, after we’ve seen how to
run it on a virtual device.

getting started
Set up environment
Build app
Run app
Change app

You tan theek this b\/ looking at the Andvoid
version in the device settings. Lollipop is
vevsion 2.0, so it needs to 5.0 or higher-

09:02 P N wLU

& Developer options Q

Debugging

USB debugging .

Debug mode when USB is connected

You need to enable USB debugging,

When we created the
app, we speci{iec[ a
minimum AP] level

of 21 (Louipop). Your
device needs this version

of Android or above for
the app to run.

My First App — activity_main.xml [My_First

# app ¥ [], Google Pixel 3aXL v | P

MainActivity.kt

Make sure Your devite is
selected before vunning the app:
Heve, we've using a Pixel 38 XL-
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virtual device

Set up environment
Build app

How to run the app on a virtual device Run app

Change app

If you don’t have an Android device on hand, or it doesn’t
have the right version of Android, you can run the app on a
virtual device instead. Running the app on a virtual device
1s useful if you want to see how the app looks on a type of
device you don’t own, or test how it behaves on a different
version of Android.

The Android SDK features a built-in emulator that you
can use to set up one or more Android Virtual Devices
(AVDs). Once you've set up an AVD, you can run the app on

S~ You tan find sys‘[’,c»\ requirements
for using the emulator heve:
h‘H‘,Fﬁ/ / developer.andvoid.com/
studio/vun/emulator#requivements

it as though it’s running on a physical device.
g g phy

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
1s built on an existing emulator called
QEMU (pronounced “queue em you”),
which 1s similar to other virtual machine
applications you may have used, like Eriday, JulF30 @ 16:¢C
VirtualBox or VMWare.

The exact appearance and behavior of
the AVD depends on how you set it up. If;
say, you create an AVD based on a Pixel
3 running Android 11, it will look and
behave just like a Pixel 3 running this
version of Android on your computer.

This is an AVD that’s
running in the And\roid
emulator. [£'s based on

a Pixel 3 device running
Andvoid 11. [t has the
same devite s\?cci(:ica{:ions,
and vuns \')us{‘, like the
yh\/sical device.

Let’s set up an AVD so that you can see the
app running in the emulator.
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getting started
Set up environment

Create an Android Virtual Device (AVD) Run

Change app

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 Pixel 3 AVD running API level 30
(Android 11) so that you can see how the 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 AVD Manager on the Tools menu.

If you have no AVDs set up already, you’ll be presented having to own the physical devices.
with a screen prompting you to create one. Click on the

. . + Ci i | ice...
Create Virtual Device button. ﬂ [+ Creste virtusl Device

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 the app looks
like running on

a Pixel 3 phone.
Choose Phone from
the Category menu
and Pixel 3 from the
list. Then click on
the Next button.

Your Virtual Devices
Android Studio

Virtual devices allow you to test your application without

Android Virtual Device Manager

Cliék on {:his bu‘t‘boh To prioritize which devices to test your application on,
visit the Android Dashboards, where you can get
‘{'p CY‘CS‘(’,C an AVD up-to-date information on which devices are active in the

Android and Google Play ecosystem.

Virtual Device Configuration

0 Select Hardware

Choose a device definition
Q- "
[p Pixel 3
Category Name v Play Store Size Resolution Density
TV | .
Pixel 4 XL 6.3" 1440x3040  560dpi 1080px
m Pixel 4 S 5.7" 1080x2280  440dpi ;'::o ,';:ge
Wear OS Density: 440dpi
Pixel 3a XL 6.0" 1080x2160  400dpi . 2160
5.46" pX
Tablet
ae Pixel 3a > 5.6" 1080x2220  440dpi
Automotive . .
Pixel 3 XL 6.3" 1440x2960  560dpi
R o T S R
New Hardware Profile Import Hardware Profiles dc‘“CC, a summar\/
appears in this area.
Previous
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system image
Set up environment
Build app
Run app

i Change a
Select a system image ge app

Next, you need to select a system image. This specifies which version of
Android you want to be on the AVD.

You need to choose a version of Android that’s compatible with the
app you’re building. It must be at least the minimum SDK that the app
SUppoOrts.

When you created your Android project, you specified that the minimum
SDK is API level 21. This means that you need to choose a system image
that’s for API level 21 (Lollipop) or above. If you choose an older version
of Android than this, the app won’t be able to run on the device.

Here, we’re going to see what the app looks like on a relatively new
version of Android, so choose the system image with a release name of R
and a target of Android 11.0 (API level 30). Then click Next.

Virtual Device Configuration

0 System Image

Select a system image

H: \/OU dOhﬂt Recommended x86 Images Other Images R

haVc ‘H“S Release Name API Level ¥ ABI Target

SYS'EC"‘ image \'$ R Download 30 x86 Android 11.0 (Google Play) APl Level

installed, Q 29 x86 Android 10.0 (Google Play) ' 30

) —

you Il bc Pie Download 28 x86 Android 9.0 (Google Play) 2 Android

FVCSCh‘ECd Oreo Download 27 x86 Android 8.1 (Google Play) 11.0

W."H\ a Oreo Download 26 x86 Android 8.0 (Google Play) Google Inc.
Download Nougat Download 25 x86 Android 7.1.1 (Google Play)

. . System Image

Ilhk- Clltk on Nougat Download 24 x86 Android 7.0 (Google Play) x86
'H“S lmk +'° We recommend these Google Play images because
dowy\load ahd this device is compatible with Google Play.

ins

‘ta” ‘H’\C © A system image must be selected to continue.
system image.
Cancel Previous Finish
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getting started

Set up environment
Build app
Run app
. . . Change a
Verify the AVD configuration g9e app

On the next screen, you’ll be asked to verify the 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 Device Configuration

Android Virtual Device (AVD)

Verify Configuration

AVD Name | Pixel 3 API 30 AVD Name

Change...

These are the options

Et] Pixel 3 5.46 1080x2160 xxhdpi The name of this AVD.

| R Android 11.0 x86

Startup orientation

D You those over the
(| past few pages.
Portrait Landscape
Emulated Graphics:  Automatic M
Performance B ’

Device Frame Enable Device Frame

Show Advanced Settings

? Cancel Previous Next
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run app

Set up environment
Build app
Run app
. . Change app
The virtual device gets created
When you click on the Finish button, the Device Manager

creates the virtual device for you, and displays it in the AVD
Manager’s list of virtual devices like this:

Android Virtual Device Manager

Your Virtual Devices
Android Studio

Type Name =~ Play Store = Resolution APl = Target CPU/ABI = Sizeon Disk = Actions

R e e o

Thns is the device we eveated.

Check the new AVD is listed, then close the AVD Manager.

You an also vun the app b\/ elieking 'Ul\s button.
Run the app on the AVD

Once you've created the AVD, you can run the app on it.

S My First App - activity_main.xml [My_FWt
>

A,  mapp v | [LPixel3API30 ¥
To run the app, make sure that the virtual device is selected in
the list of devices in Android Studio’s top toolbar, then run the
app by choosing the “Run ‘app’” command from the Run menu.

MainActivity.kt

The AVD can take a while to load, so while we wait, let’s take a Make sure {'jhc AVD is Sﬂ“{xd
look at what happens behind the scenes when you use the Run before vunning .{:hc apy- fieve,
command. we've using 3 Pixel 2.

thereqjare no
Duml) (iuestlons

Q: Do I need to create a new AVD each time | create a Qj Can | create multiple AVDs?
new app?
A: Yes! You can set up AVDs to emulate different devices or
A: No, once you've created the AVD you can use it to run any Android versions, including Android beta releases. This lets you
app that can run that version of Android. test how the app runs on each one. You might, say, want to create
a tablet AVD so you can see how the app looks and behaves on
larger devices.
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started
Set up environment
Build app
Run app
Change app

Cowmpile, package, deploy, 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.

Here’s an overview of what happens:

An APK {ile is an
Android a]o]olication

U]
Libraries  Resources Package. It's like a
2 TIP or JAR file for

Android a]oplications.

o
APK

Kotlin files Bytecode APK file
Device Device

The Kotlin source files get compiled to bytecode.

00

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

9 The APK is installed on the device.

If the device is virtual, Android Studio launches the emulator and waits
until the AVD is active before installing the APK.

If the device is physical, it just installs the APK.
e The device starts the app’'s main activity.

The app is displayed on the device screen, and it’s all ready for you to
play with.

Now that you know what happens when you use the Run
command, let’s see what the app we’ve built looks like.

25



test drive

Set up environment
—~ o Build app
= Test Drive Run app

Make sure you've run the app on a physical or virtual device Change app
by choosing the “Run ‘app™ command from the Run menu.

Android Studio loads the app onto the device and starts it.

The app name “My First App” appears at the top of the
screen, and the text “Hello World!” is displayed in the center.

11:04 & O &

My First App

[£ ean take the app a while J::o load,
so we suggest You tind some hing

else to do while \/ou)rc wai{:ing- Like =X
a\uiH:ing, or Look'm5 a small meal.

This is the name of the app.

Hello World!
/‘}\

Andvoid Studio ereated the
text “Hello World!” without
us ‘l:e”ing it to.

Hello World!

Let’s run through what just happened.
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What just happened?

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

o

Android Studio installs the app on the
device.

If the device is virtual, it waits for the emulator
to start before installing the app.

Android starts the app's main activity.
It uses the code in MamnActivity.kt (which
Android Studio automatically included in the
project) to create a MainActivity object.

MainActivity specifies that it uses the
layout activity_main.xml.

The layout is displayed on the screen.
The text “Hello World!” appears in the center
of the screen.

thereqare no
Dumb ©

Q: Kotlin and Java are both Java VM languages. Does this
mean that Android apps run in a JVM?

Questions

started
Set up environment
Build app
Run app
Change app

APK

L —

APK file

Device

L

Android MainActivity
<Layout>
</Layout>

MainActivity activity_main.xml

A

Device

Hello World!

A: No. Each app runs in its own process using the Android
runtime (ART). This means that apps run a lot faster and more
efficiently.

27



change the text

Let’s refine the app

So far in this chapter, you’ve built a basic Android app and
seen it running on a physical or virtual device. Next, we’re
going to refine the 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 question, let’s take a step back and see how
the app is currently built.

The app has one activity and one layout

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.

The activity controls what the app does

Android Studio created an activity for us named
MainActivity.ki. The activity specifies what the app does
and how it should respond to the user.

The layout controls the app's appearance

MainActivity. ki uses the layout Android Studio created for
us named actiwity_main.xml. The layout specifies what the
app looks like.

We want to change the appearance of the app by updating the
text that’s displayed. This means that we need to update the file
that controls what the app looks like, so we need to take a closer
look at the layout.

28 Chapter 1

Set up environment
Build app

Run app

Change app

11:18 & © @

My First App

The app turvently says “Hello
World!” but we've going to
thange it to something else
instead like this.

The activity
ﬂ[-* s?cci‘(:ics what the
app does and how
it should intevact
with the user.

MainActivity

The |a)'ou‘{: chci‘Fics
£ what the app looks

<La\/ou+> hkc

</Layout>

activity_main.xml



getting started
Set up environment

What's in the layout? S

han
We want to change the sample “Hello World!” text Change app
that Android Studio created for us, so let’s start with R
. ; £ you can't see the
the layout file activity_main.xml. Open it now (if it’s folder shructure i Cliek on this
. . o structure in & !
not already. open) by finding tl.le file in the the explover, tr /_.} D CE rvow to thange
app/src/main/res/layout folder in the explorer ikehi ’ Y s how +he Ffiles
and double-clicking on it switching to P\r‘o\)ec{: a = MyFirstApp
‘ view. and folders are
shown.
The design editor
As you learned earlier a5y activity_main.xml € MainActivity. kt ilie dCSiSV\ Cdi{'DY‘ shows \/ou cho
there are two ways of ’ views of the |a\/ou+, sidc-—b\/—sldC-
viewing and editing Palette Q& — € O @ [OPixelv =30v © MyFirstApp v »
layogt files in Android — b TextView © N 0, S F T
Studio: through the =B e o
. . Text utton
design editor and o P ImageView
thrf)ugh the code ) := RecyclerView !
editor. Widgets [=] FragmentC...
) .
When you choose the Layouts 0 ScrollView [t's quite small,
design option, you can Containers =® Switch “bu{: heve’s the
»
see that the sample Heloers Hello World!” fext.
text “Hc'llo World!” rp T a —
appears in the layout as mew

“\, ConstraintLayout

you might expect. But
Ab TextView "Hello World!"

what’s in the underlying
XML?

activity_main.xml G MainActivity.kt

Let’s see by switching to

the code editor. <?xml version="1.0" encoding="utf-8"?>

¢ <androidx.constraintlayout.widget.ConstraintLayout xmlns:android="htty]
xmlns:app="http://schemas.android.com/apk/res-auto"
xmlns:tools="http://schemas.android.com/tools"
android:layout_width="match_parent"
android:layout_height="match_parent"

The code edifor 7 tools:context=".MainActivity">

Switch to the code editor by clicking <TextView

on the Code option at the top of the android:layout_width="wrap_content"

editor. This shows you the layout’s android:layout_height="wrap_content"

undeﬂyhlg)(hlL. android:text="Hello World!"
app:layout_constraintBottom_toBottom0Of="parent"

Let’s take a closer look at the code. app:layout_constraintLeft_toLeft0f="parent"

app:layout_constraintRight_toRight0f="parent"
app:layout_constraintTop_toTopOf="parent" />
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activity_main.xml code

Set up environment

(] . Build app
activity_main.xwml has two elements Run app
Below is the code from activity_main.xml that Android Studio Change app
generated for us. Weve 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 the code:
<?xml version="1.0" encoding="utf-8"7?> [This is the cu“ \78{‘,\'\
This el n <androidx.constraintlayout.widget.ConstraintLayout [:’ of ac'[""“"'t\/_"‘a.'"'*"‘"
is elemen -
determines y,t/Androud Studio gave us move XML here, but MyFirstApp
how you don’t need to think about that \/c£
app/src/main
COmyoncr\‘{:S <TextView f\-‘ﬂns is a <Tc><‘f:\/lcw> cl emen { I—D
sboulld b; ) android:layout width="wrap content" res
i:‘: i\./:scl{‘i:c android:layout height="wrap content" LD
\
“Uello World!" android:text="Hello World!" layout
text &i>/ We've left out some of the I—D
<TextView> XML too. activity_main.xml

</androidx.constraintlayout.widget.ConstraintLayout>

As you can see, the code contains two elements.

| Relax .....................

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

The firstis a <..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 available for you to use, and you’ll find out more
about these later in the book.

Android Studio may give
you slightly different XML depending

The most important element for now is the second element, : on which version you're using. You
the <TextView>. This element is used to display text to the : don't need to worry about this,

user, in this case the text “Hello World!” :  because from the next chapter
:onward 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. Thisisa text
attribute that describes the text that should be displayed:

ﬂ<TextView

android:layout width="wrap content"
The <TextView> element 2 X

desevibes the Lext in android:layout height="wrap content"
the la\/ou{:- android: text="Hello World!"
. />

This is the text that's being displayed.

We’ll change the text to something else after you’ve had a
go at the following exercise.
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en

<EditText

<Button

</LinearLayout>

xmlns:tools="http://schemas.android.com/tools"

android:
android:
android:
android:
android:

android:

android:
android:
android:
android:

android:

This is what appears on the —)

streen when You vun an app

with the above Iayoch.

getting started

your penci]

We know we've not shown you much Android code yet, but see
if you can guess what each line does in the layout XML below.
We've completed the first few to get you started.

<?xml version="1.0" encoding="utf-8"2> XML detlaration at.the top of the file..........

<LinearLayout Acranges tampanents.linarly, one. after anothee..............oocoooiiiiiiiii, .
xmlns:android="http://schemas.android.com/apk/res/android"”Dcﬁmc&ajwnmqmtb

1123 & O @

My First App

Enter your message here

SEND
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sharpen solution

haI’Pen your penci]

Solu»tlon We know we've not shown you much Android code yet, but see
if you can guess what each line does in the layout XML below.
We've completed the first few to get you started.

<?xml version="1.0" encoding="utf-8"2> XML detlaration at.the top of the file..........

<LinearLayout Acranges tampanents.linarly, one. after anothee..............oocoooiiiiiiiii, .
xmlns:android="http://schemas.android.com/apk/res/android" Defines a. namespace.

xmlns:tools="http://schemas.android.com/tools" Defines.a setond. namespace.

android:layout_width="match_parent" Make the.width mateh.the device.steeen size........
android:layout_height="match_parent" Make the height mateh.the devite.streen size.....
android:orientation="vertical™ Arcange.ctomponents vextitally.............cocooooooiin

tools:context=".MainACtivity™ |ugicates bo.tools Abat. the layout s used by Maindckiity,

<EditText Defines.an EditText. tomponent (an.editable. text view)..................oo .
android:id="@+id/message” Assigns.an.id .named. ‘message’............coocoriiiiiinininininn. :
android:layout width="match parent" make it as.wide. as. thelayout................
android:layout height="wrap content" pske. it.high enough foc the tontent...........
android:layout margin="1lédp" ..Set. the. tomponent’s. margin. ta lbdp....................... .
android:hint="Enter your message here" |.s|.de some hint fext.. ...

android:inputType="text" /> |/(ce a. :(;cx'l',.kc\/boa\rd.in\?u{:. .{:ypc .................................. .

<Button  Defines.a.Bubhon.Component............ooiiiiiiiiiiiiiiiieiie e .

android:id="@+id/send" .. Assigns. an id. named. SO e
android:layout width="wrap content" .Make it wide .Cnough.acor.:ﬁhe.confznf ............
android:layout_height="wrap_content" piae it high enough.for. the tontent..........
android:layout gravity="center horizontal" Center.the. huf‘(:on.horizont(;a“\/ .......
android:text="SEND" /> Adj the text “SEND.4o.the.bubbon........ccccooiiiiiriimmmrmrriniir.

</LinearLayout> M| cec Lhe .LincatLayowh. element ... oo

1123 &« O &

My First App

Thisis the EditText Component: ~ Enter your message here
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¢ This is the
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tomponent.

Chapter 1



getting started
Set up environment
Build app

Update the text displayed in the layout Run app

Change app

We want to change the text in actiwity_main.xml so that when we
run the app, it displays something other than “Hello World!”
We can do this by changing the text attribute in the layout’s
<TextView> element:

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

L /> We ¢tan update the text by updating this attvibute.

The text attribute is defined inside the <TextView> element

using the code android: text. It specifies what text should be

displayed, in this case “Hello World!” “Yello World!”

Display the £ £..
Py . $android:text="Hello World!™ />

To update the text that’s displayed in the layout, simply change the
value of the text attribute from "Hello World!" to some
other text, such as "Pow!". The new code for the <TextView>
element should look like this:

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

<androidx.constraintlayout.widget.ConstraintLayout
We've left out e > " QA
irs
some of the v PP
tode, since all —
we're doing extview app/src/main
oF now is android:layout width="wrap content" LD
Changing the android:layout height="wrap content" res
)

text that's android: text="He¥ o~ Weried Pow! " LD
displayed. s 1T ¢ layout

Change the text heve Trom

)
“HCHO World!" b “POW!

</androidx.constraintlayout.widget.ConstraintLayout> activity_main.xml

That’s the only change you need to make in order to update the
text. Let’s see what happens when the code runs.
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what happens

Set up environment
What the code does S

Before we take the app for a test drive, let’s go through what the code does. Change app

o Android uses MainActivity kt
to create the activity object

MainActivity.
MainActivity
e MainActivity specifies <Layout>
tha.t it uses the layout /Layast>
activity_main.xml.
MainActivity

activity_main.xml

9 The layout displays the text
“"Pow!” in the center of the
app on the device.

Pow!

Device

therejare no
Dumb Questions

Q,: My layout code looks different from yours. Is that OK? Q,: The folders in my explorer pane look different from
yours. Why is 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. We

own layout code, and you'll replace a lot of what Android Studio prefer the Project view, as it reflects the underlying folder structure.

gives you. You can change the explorer to the Project view by clicking on the
arrow at the top of the explorer pane, and selecting the Project

Q: Am | right in thinking we’re hardcoding the text that's option.

displayed?

A: Yes, purely so that you can see how to update text in

the layout. There’s a better way of displaying text values than
hardcoding them in the layouts, but you'll have to wait for the next
chapter to learn what this is.

MyFirstApp ap[:% Use {his{:avrow |{'p
. ¢hange the explorer
Andmm@k_/— view. We usually use
app the Pro\')cc‘{: view.

I Project
<

>

anif
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started

] Set up environment
‘ . ] Build app
Z TeSf DI’IVe W Run app
Once you've edited the file, try running the app in the >/ Change app

emulator again by choosing the “Run ‘app’ command from
the Run menu, or clicking on the Run button. You should
see that the app now says “Pow!” instead of “Hello World!”

1118 & © @
Heve's the .
u‘;da{;gd version /> My First App
of the app.
The sample text now says “Pow!”
instead of “Hello World/”
Pow!

Congratulations! You've now built and updated your first app,
and learned how Android apps hang together in the process.
We’ll build on this further in the next chapter by creating an
app you can interact with.
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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.

You tan download
the full eode for
the thapter from
{:in\/wl‘com/ hfad3.

——————————

_ Bu]]et Points

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

® Android Studio is based on IntelliJ
IDEA. It interfaces with the Android
Software Development Kit (SDK),
and the Gradle build system.

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

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

m Activities describe what the 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 contains the 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.

® The <TextView> element’s text
attribute specifies what text it
should display.
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2 building interactive apps

Apps That Do Something

So I said to him, "I
wonder what happens if I
press the button marked
‘ejector seat?"

N
N
9

N

,-
5L

< ".
Sz
7

-
.

o
e
o

=
=

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

And in this chapter, you'll see how you can make your apps more interactive. You'll
discover how to add an OnClickListener to your activity code so that your app can listen
to what the user’s doing, and make an appropriate response. You'll find out more about
how to design layouts, and you’ll learn how each Ul component you add to your layout
is derived from a common View ancestor. Along the way, you’ll discover why String

resources are so important for flexible, well-designed apps.
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which beer?

Let’s build a Beer Adviser app

When you create an Android app, you're usually going to want it
to do something.

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

339 &« O @

Beer Adviser

Light v
Choose your

beer tolov, ¢elick

‘{')\c bu‘(:‘l:on... \> FIND BEER

~.and the app —3 Jail Pale Ale

tomes up with Lager Lite
a list of beer
Su%cs{ions.

Here’s how the app will be structured: This is what the

|a\/ou{: looks like.

o The layout activity_main.xml specifies what the app
will look like.

It includes three UI components:

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

* A button that, when clicked, will return a selection of beers
* A text view that displays the beers

<resourtes>

activity_main.xml

</vesourtes>

strings.xml
e The file strings.xml includes any String resources
needed by the layout. 9

The button’s label, for example, and the beer colors.

9 The activity MainActivity specifies how the app ) -
should interact with the user. MainActivity

It takes the beer color the user chooses, and uses this to display a
list of beers the user might be interested in.
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building interactive apps

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):

© create a project. Loyt
You’re creating a brand-new app, so you’ll need to create a CLayout>
new project that includes an empty activity and a layout.

MainActivity activity_main.xml

Android Studio will add

these for us when we
ereate the new project.

e Update the layout.

Once you've set up the project, you need to amend the layout so
that it includes all the UI components the app needs.

339 &£ O &

Beer Adviser

Light  ~

FIND BEER

Jail Pale Ale
Lager Lite

TN

9 Add String resources. cresourtes>
We’ll replace any hardcoded text with String resources so

that all the text that’s used by the app is held in a single file.

</vesourtes>|

strings.xml
e Make the button respond to clicks.
The layout only specifies the visuals. To make the button do
something when it’s clicked, you need to write some activity For steps &
code. & nd 5, \/ou'“
need to u?da{‘,c
e Write the application logic. MainActivity Mainhetivity

You’ll add a new method to the activity, and use it to make
sure users get the right beer based on their selection.

Let's start by creating the project.
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create project
Create project

>[]
Create the project nid rosomrens
Respond to clicks

The steps for creating the new project are nearly identical to ) A
Write logic

the ones we used in the previous chapter:

o Open Android Studio, close any open projects, and choose “New Project”
from the welcome screen. This starts the wizard you saw in Chapter 1.

e Make sure the Phone and Tablet option is selected, and choose the Empty
Activity option.

9 Enter a name of “Beer Adviser” and a package name of “com.hfad.
beeradviser” and accept the default save location. Make sure that the
language is set to Kotlin, and that the minimum SDK is API 21 so that it
will run on most Android devices. Then click on the Finish button.

® ® New Project

Empty Activity

Creates a new empty activity};, Enter a name of Beer Adviser.

Name Beer Adviser |
The package name is tom hfad.beeradviser.
Package name  com.hfad.beeradviser Acccy{:
6_/— o
Save location /Users/dawng/AndroidStudioProjects/BeerAdviser default
save
. lotation.
Language Kotlin < Make suve the language is set to Kotlin. v
Minimum SDK  API 21: Android 5.0 (Lollipop) v
) /o Your app will run on approximately 94.1% of devices.
We've using 3 Hel h
p me choose
minimum SDK of
APl 21 so the app Use legacy android.support libraries (2
runs on "‘95{3 devices. Using legacy android.support libraries will prevent you from using

the latest Play Services and Jetpack libraries

Cancel Previous Next
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building interactive apps
Create project

RM
We've created a default activity and layout "E Undate layout

Add resources
Respond to clicks

When you click on the Finish button, Android Studio creates a ) )
Write logic

new project containing an activity named MamActivity.kt and a
layout named activity_main.xml, just as it did for the project we
created in Chapter 1. We need to modify these files to make the
app look and behave the way we want.

Clik on the Code option
\ﬁﬁo open the code editor-.

We’ll start by updating the layout file actwity_main.xm! to modify
the app’s appearance. We’ll build up the layout over the next few
pages, but for now, switch to the Project view of Android Studio’s
explorer, go to the app/src/main/res/layout folder, and open

the file activity_main.xml. Then switch to the code editor, and
replace the entire code in actiwily_main.xm/ with the following:

Code =M Split B Design

<?xml version="1.0" encoding="utf-8"?> We've veplating £hc£ ¢tode Andvroid
\ v us.
<LinearLayout Studio gcvm‘a{xd o
xmlns:android="http://schemas.android.com/apk/res/android"

xmlns:tools="http://schemas.android.com/tools"

android:layout width="match parent"

These elements velate to the layout as a whole. They
determine the layout width and height, any padding
in the layout margins, and whether components should
be laid out vertically or horizontally.

android:layout height="match parent"
android:padding="16dp"

android:orientation="vertical"
tools:context=".MainActivity">

BeerAdviser

<TextView & This is used to display text.

android:id="@+id/brands" applsrc/main
android:layout width="wrap content"

android:layout height="wrap content" T
android:text="Beer types" /> layout

</LinearLayout>

. tivit, in.xml
The above code features a linear layout (denoted by the activity_main.xm

<LinearLayout> element) and a text view (denoted by

the <TextView> element). You'll find out more about these
elements later in the chapter, but for now, all you need to know
1s that the linear layout is used to arrange UI components in a
vertical column, and the text view displays the text “Beer types”.

gick on the Dcsign tab
open the design editor- N

Any changes you make to a layout’s XML are reflected in the - _
design editor. Switch to this now by clicking on the Design = Code =N Split 44 Design
option at the top of the editor pane.
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design editor

R/] Create project
A closer look at the design editor T e
Respond to clicks
Write logic

As you learned in Chapter 1, the design editor
presents you with a more visual way of editing
layout code than editing XML. It features ¢ ) ) ,
two different views of the layouts design. One ¢ , Android Studio doesn't show you both
shows you how the layout will look on an actual ews of {:.hc Ia7'°“+", liek on this button
device, and the other shows you a blueprint of its in the design editor’s toolbar and thoose

structure: the “DCSiSn and Blucyriw{;" option.
: /ﬁ
T"\IS view O‘F Beer types N
the Ia‘/owEN \ /_a &\TB_h|S |s.{1\c
gives You an The text view in the _lucvr-:_ )
idea of how |a\/ou+,’s XML eode ‘ECW; whit
it will look appears in both views otuses
on an actual of the design editor. movre on )
device. the la\/och s
S{'qu{u\rc-

To the left of the design editor is a palette that
contains components you can drag to the layout.
You’ll use this on the next page to add a button
to the layout, which later in the chapter will be
used to update the text that’s displayed in the
app.

Palette Q &

Ab TextView
[0 Button

% ImageView
:= RecyclerView
[=] FragmentContainerView
[ ScrollView
=® Switch

Common

These are the
comyoncn{:s

within the
selected category.
You'll £ind out
move about them
later in the book.

Text

Buttons

This list shows you the diffevent
tategories of tomponents You
¢an add to the layout.

Widgets

Layouts

Containers
Helpers
Google

Legacy
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building interactive apps
Create project

R
Add a button using the design editor "E Update layout

Add resources

Respond to clicks
Write logic

To add a button to the layout, find the Button component in the palette,
click on it, and then drag it into the design editor so it’s positioned above
the text view. The button appears in the layout’s design:

:= RecyclerView

[=] FragmentCo... Eeer iypes
[0 ScrollView
= awilch Find the Button COW\POV\CV\{: and
dvag it to the la\/ou{:’s design so
it’s positioned above the text.
d —

Changes in the design editor are reflected in the XML

Dragging Ul 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 more code to the
underlying XML:

The tode the design editor adds depends on
wheve you ‘7|8Cc the button, so don't wor'ry if
There's a new <Button> android:id="@+id/button" your eode looks diffevent from ours.

element that deseribes
the new button \/ou'vc

<Button

android:layout_width="match parent"

d d o the la\/ou £ android:layout_height="wrap content" BeorAdvi
vragoe : eerAdviser
Wc'l?glook at this in android:text="Button" /> LG
move detail over the

app/src/main

next few pages. <TextView L{j

android:id="@+id/brands" res
android:layout width="wrap content"” l_[:,

android:layout height="wrap content" IayﬂtD

android:text="Beer types" />

activity_main.xml
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enjoy the view

activity_mainxwl has a new button

As you've just seen, the design editor has added a new <Button>
element to activity_main.xml. Its code looks like this:

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

android:text="Button" />

A button in Androidville is a UI component the user can click to
trigger an action. The <Button> element includes attributes
controlling its size and appearance. These attributes aren’t unique
to buttons—other Ul components such as text views have them too.

R/] Create project
> Update layout
Add resources
Respond to clicks
Write logic

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

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

attributes in common—they both inherit from the same Android
View class. You'll find out more about this as we go through the
book, but for now, here are some of the most common attributes:

android:id
This gives the component an identifying name so that the activity
code can access it and control its behavior:

android:id="@+id/button"

android:layout_width, android:layout_height
These attributes specify the width and height of the component.
"wrap content" means it should be just big enough for the content,
and "match parent" means it should be as wide as the layout
containing it:
android:layout width="match parent"

android:layout height="wrap content"

android:text
This tells Android what text the component should display, such as
the text that appears on a button:

android:text="Button"

44 Chapter 2

The View tlass intludes lots of
diffevent methods. We'll look at
some of these later in the book.

android.view.View

AN

TextView is a
type of View...
iV

android.widget.TextView

AN

android.widget.Button

..and Button is a '{:\/Fc of
TextView, whith means
it's also a ‘(:Y\?c of View.



Let’s take a closer look at the layout code, and break it down so that

building apps
Create project

Respond to clicks
Write logic

RM
A closer look at the layout code "E Lpaate layout

you can see what it’s actually doing (don’t worry if your code looks a

little different, just follow along):

<LinearLayout

This is the xmlns:android="http://schemas.android.com/apk/res/android"
<LincarLayou+> xmlns:tools="http://schemas.android.com/tools"

Clemcn{;

android:layout width="match parent"

android:layout_height="match parent"

android:padding="16dp"

android:orientation="vertical"

tools:context=".MainActivity">

This is the T e

button. android:
android:
android:

android:

This is the /? <TextView

text view. android:

android

android:

android:

</LinearLayout>

The <Linearlayout> element

]

id="@+id/button" BeerAdviser
layout width="match parent" l—D

layout height="wrap content" app/src/main

text="Button" /> LD
res
layout
id="@+id/brands"

:layout width="wrap content"

activity_main.xml
layout height="wrap content"

text="Beer types" />

< This tloses the <LincarLa\/owf:> element.

The first element in the layout code is the <LinearLayout>. This
clement tells Android that the different UI components in the layout
should be displayed one after another in a single row or column.

You specify the orientation using the android:orientation

attribute. In this example we’re using:

android:orientation="vertical"

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

R/] Create project
> Update layout

A closer look at the layout code (continued) A reme

The <LinearLayout> element (on the previous page) contains
two further 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 1s the first element inside the <LinearLayout>, it appears
first in the layout (at the top of the screen). It hasa layout width
of "match parent", which makes it as wide as its parent element,
the <LinearLayout>. Its layout heightis "wrap content",
which means it should be just tall enough to display its text.

The <TextView> element

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

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

android:text="Beer types" />

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

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. Let’s see this in action.
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Respond to clicks
Write logic

Using a linear
layout means that
Ul components
are c[isplayec[ ina
vertical column or
a horizontal row.

The button is disylazcd at
the top as it’s the tivst
element in the XML.

252 & O @

Beer Adviser

BUTTON

Beer types

The text view is displayed
underneath the button as it tomes
after it in the <LinearLayou{:>.



building interactive apps
Create project
Update layout
Add resources
Respond to clicks
Write logic

Let’s update the layout XML

We’ll update the layout by adding a new spinner component, and

EEEI%I@

tweaking the button and text view components that are already there.
A spinner is a drop-down list of values. When you click it, it expands
to show you the list so that you can pick a single value.

Update the activity_main.xml code with the following changes
(highlighted in bold):
<?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" D
android:padding="16dp" BeerAdviser
android:orientation="vertical" l—[j
Heve is the tools:context=".MainActivity"> app/src/imain
new spinnev l—D
Lom\?oncv\{) <Spinner res
[t allows You android:id="@+id/beer_ color" LD
to thoose a /> android:layout width="wrap_ content" layout
Si“?)lc value android:layout_height="wrap_ content"
f:li V:{_’?o“' android:layout_gravity="center" activity_main.xml
android:layout margin="16dp" />
<Button Change the button’s [D to “find_beer”.
android:id="@+id/swtionfind beer" <— We'll use this later in the chapter.
android:layout width="matelr~qarent  wrap content" - Chay\gc the button’s
3 . 1 =" " . R .
Center the bubbon android:layout height="wrap content width so it’s as wide

android:layout_gravity="center" as its tontent.

horizontally and —> C

ive it ) android:layout_margin="1l6dp"
ve .
Jve 1L 3 margin android:text="Battew Find Beer" />

<TextView Cha“ﬁc the button’s text. *,I ‘
android:id="@+id/brands" ‘Do“,‘h ‘QOV%C .
android:layout width="wrap content"
| yout_wic p_ ve You wpdate
Center the android:layout height="wrap content" Ma\Lc W
enter ] - ) - Len
. =" A\l '\ .
text view and —D android:layout_gravity="center the L'O a'm-*"‘\ wikh
ayyl\/ a margin. android:layout margin="16dp" ad,‘-w\-\-’\”m

wn here:
android:text="Beer types" /> the L\\a"e)cs sha

</LinearLayout> /
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design editor

The XML changes
are reflected in the design editor

Once you've changed the layout XML, switch to the design
editor. Instead of displaying a layout containing a button
with a text view underneath it, the design editor now shows
a spinner, button, and text view centered horizontally in a
single column like this:

This is the
spinner. Later on, —>
we'll use it 4o let

the user hoose 3
beer ¢color. 7 FIND BEER

The user will
elick on this Beer types

button... /B\

...and velevant beers
will be displayed in
the text view.

We’ve now added all the components to activity_main.xml that
we need for the Beer Adviser app’s layout. We still have more
work to do, but let’s take the app for a test drive so that we
can see how it looks on a device.
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R/] Create project
> Update layout
Add resources
Respond to clicks
Write logic

A sPinner proviJes

a JroP-Jown list of
values. [t allows you to
choose a single value
from a set of values.

All the UI components
you add to layout
files—such as buttons,
sPinners, and text
views—use the same

or similar attributes
hecause they are all
types of View. Behind
the scenes, they all

inherit from the same
Android ‘lf\ew class.

These Ul components are often
veferred to as views betause they
inherit from the same View tlass.



= = Test Drive

Run the app by choosing the “Run ‘app’” command from the
Run menu or clicking on the Run button, and wait patiently for

the app to load.

When the app appears on your device, notice that it displays an
empty spinner, button, and text view in a single column.
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Beer Adviser

building interactive apps
Create project
Update layout
Add resources
Respond to clicks
Write logic

This is the

spinner, but i{:d v
has no values in
it yet. We'll add
the values later
in the thapter.

FIND BEER

Beer types

there

Q,: You said you can add views
through the design editor or by editing
the XML. Which approach is best?

A: It's mostly a matter of personal
preference. For simple layouts, we prefer to
update the underlying XML, but you'll find
out in Chapter 4 that some types of layout
are easier to update if you use the design
editor.

Most of the time, we’re going to ask you
to update the underlying XML as this is
the easiest way to make sure your code
matches ours.

are no °
Dumb Questions

Q; Why did we replace the default
layout code that Android Studio
provided for us?

A: There are a couple of reasons.

First, a linear layout is the most appropriate
type of layout to use if you want to arrange
the components in a single row or column.
This makes it a good fit for the app we're
building in this chapter.

The second reason is that a linear layout

is the simplest type of layout to learn how
to use. You'll discover more advanced
layouts later in the book, but for now, we're
focusing on the basics.

The button and text

&g field ave positioned

underneath the spinnev,
and ¢tenteved horizon{:a”yv

Q: Why does the button show its text
as uppercase?

A: It's because the app’s default theme
changes the button text to uppercase by
default. You'll find out more about themes—
and how to override their behavior—in
Chapter 8.

For now, you can stop the button text from
being displayed as uppercase by adding
the following code to each <Button>
element in your layout:

android:textAllCaps="false"
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There are warnings in the layout...

When you develop layouts in Android Studio, the IDE automatically
checks your code for errors, and alerts you to potential improvements.
An easy way of viewing any warnings or suggestions is to switch to the
design editor view of the layout, and check out the component tree (| EIEREIE WS

panel. This panel is usually located beneath the palette, and it displays | LinearLayout (vertical)
a hierarchical tree of the components in the layout. = beer_color

e
[0 find_beer '"Find Beer" A
Ab brands "Beer types" A

If Android Studio has any suggestions for how to improve your code,
you’ll see a badge or icon to the right of the relevant component. We
have warning badges, for example, next to the £ind beer and
brands components. If we hover the mouse cursor over each one, The component tree is lotated
we can see messages warning us about hardcoded text: beneath the palette in the

|a\/ou+,'s design editor-

Component Tree

) * -

Th‘f‘ sa /Qw\

warning about = beer_color

the spinner @ find_beer "Find Beer" i

‘(:oo, which Ab brands "Beer types" y, |

) Hardcoded text é— ) h

[4

we'll address Click the badge for detail. H‘“.S one of ¢

,a":CV on. eecstmamn | wa\rmng "\CSSQSCS-

..because there’s hardcoded text

When we defined the layout, we hardcoded the text that needs to be
displayed in the text view and button components using code like this:

android:text="Find Beer"
>TW° of the tomponents in the la\/ou{: use hardeoded text values.

android:text="Beer types"

While this approach is fine when you’re just learning, hardcoding the
text in the layout 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 the app global will be difficult.

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

So what’s the alternative?
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Put text in a String resource file

A better approach is to put the text values into a String resource
file. This makes it much easier to make app-wide changes to the text
used in the application. Instead of having to change hardcoded text
values in a whole host of different activity and layout files, you only
need to edit the text in the resource file.

This approach also makes it much easier to localize the app. Instead
of hardcoding the text in one language, you can provide separate
String resource files for each language you want to support. This
enables the app to switch the language that’s used in the app so that it
matches the device locale.

Android Studio helps you extract String resources

If you have a layout that contains hardcoded text, Android Studio
provides you with an easy way of extracting the text and adding it to
a String resource file. Simply click (or double-click) on each badge
warning you about the hardcoded text, then click on the Fix button to
fix the problem.

Let’s try this with one of the components in the layout. Make sure
that you’re using the design view of activity_main.xml, and click on the
warning badge next to the find beer component.

You’ll be shown an explanation about why hardcoded text is a
problem. Scroll to the end of this explanation, then click on the Fix
button:

building interactive apps

Create project
Update layout
Add resources
Respond to clicks
Write logic

L
(T KK

=~ You might need {o sevoll
down to see this button.

CIICI( on “H\c Component Tree o —
warnin3 badgc = LinearLayout (vertical)

= beer_color N
et o the' | TN
find_beer

\ Ab brands "Beer types" >y
Component...

2 Warnings zcivois

Message

Issue id: Hardcoded Text

Vendor: Android Open Source Project

Contact: https://groups.google.com/g/lint-dev

Then Lliék on Feedback: https://issuetracker.google.com/issues/new?component=192708
1 n

{',\'\C FI% bu£3 Suggestion(s)

at the end

{_)‘c cﬁ‘?lana{')ov‘\/ _/-"> Fix Extract string resource

mcSSaSC' LinearLayout Button

Logcat ¢z Profiler 4 App Inspection », Run

There are quickfixes to automatically extract this hardcoded string into a resource lookup.

I
[] FIND BEEER [}
|

Heer types
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string resources

Extract the String resource

When you click on the Fix button, the Extract
Resource window appears. This allows you to
specify the name of the String resource, its

value, and the name of the String resource file.

Make sure that the resource name is “find_beer”,
the file name is “strings.xml”, the source set is
“main”, and the values directory is checked. Then
click on the OK button.

When you click on the OK button, Android
Studio adds the find beer component’s
hardcoded text to a String resource file named
strings.xml, and changes the layout’s XML so

that it uses the St ring resource. We'll look at
both of these changes, starting with the String
resource file.

Create project
Update layout
Add resources
Respond to clicks
Write logic

® (] Extract Resource
Resource name: | find_beer

Resource value: | Find Beer

Source set:

File name: strings.xml

Create the resource in directories:

values
|| values-night

+ & B

A String resource has been added to strings.xml

strings.xml is the app’s default String resource file, and Android
Studio automatically creates this file for you when you create a new
project. Open strings.xm{ now by opening it in Android Studio’s

explorer: you’ll find strings.xml in the app/src/main/res/values folder.

The file contents should look something like this:

BeerAdviser

uill

app/src/main

main src/main/res v

Make sure the

|/
&-rcsowcc name

is “‘cind__bcc\r";
and its value is
“Find Beer”.

The resouree will
be added to the
file S{Yihss.)(ml in
the values foldev-

<resources>
<string name="app name">Beer Adviser</string> res
<string name="find beer">Find Beer</string> LG
values
</resources>
The above code describes two St ring resources, where each resource strings.xml

is a name/value pair. The first resource is named app name and has
a value of “Beer Adviser”, while the second is named £ind beer and
has a value of “Find Beer”. The second resource was added when we
extracted the hardcoded text for the £ind beer component:

This indicates that this is a String vesource.
<string name="find beer">Find Beer</string>

17\

H',S name is “‘F'md bcgr", H',S value is Fihd BCCY‘~

We’ll look at String resources in more detail a few pages ahead, but
for now, let’s see what change was made to activity_main.xml.
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