FOURTH EDITION

Reto Meier and Ian Lake

ional

fess

e

Ll

Bt
I‘

=

(¢
fi
ﬁ’
|
&
|
/
:



PROFESSIONAL ANDROID®, FOURTH EDITION

INTRODUCTION

................................................... XXX
CHAPTER 1 Hello, Android . ... ... ... o e 1
CHAPTER 2 Getting Started ...... 0. .. ..k o oo o 13
CHAPTER 3  Applications and Activities and Fragments, OhMy! ............ 57
CHAPTER 4  Defining the Android Manifest and Gradle Build Files,
and ExternalizingResources .. ....... ..ottt cenn 95
CHAPTERS5 BuildingUserinterfaces................coiiinieeneenann. 129
CHAPTER 6 Intents and Broadcast Receivers. .. ..............ccccvuuenn 177
CHAPTER7 UsinglInternetResources.............c.iiiiueintnnecnnnns 21
CHAPTER 8 Files, Saving State, and User Preferences. ................... 245
CHAPTER9 Creatingand UsingDatabases . .............. ... oiuannnn 281
CHAPTER 10 Content ProvidersandSearch. .. .......... ... . ooiiiiaann. 317
CHAPTER 11 Workinginthe Background. ............ ... oiiiiianannn. 377
CHAPTER 12 Implementing the Android Design Philosophy................ 433
CHAPTER 13 Implementing a Modern Android User Experience............ 463
CHAPTER 14 Advanced Customization of Your User Interface.............. 501
CHAPTER 15 Location, Contextual Awareness, and Mapping. .............. 541
CHAPTER 16 Hardware SensOrs . . . .-« ses s oaeas it 619
CHAPTER 17 Audio, Video, and UsingtheCamera . ...................... 665
CHAPTER 18 Communicating with Bluetooth, NFC, and Wi-Fi Peer-to-Peer. .. 713
CHAPTER 19 Invadingthe Home Screen ........... ... iiviiininnnnenns 743
CHAPTER 20 Advanced Android Development ..............c.iiiiiivnnn 787
CHAPTER 21 Releasing, Distributing, and Monitoring Applications . ......... 825
INDEDX . . 2o s s s oissisiessisaioisssssainisiaisiseintelsainsilabaltirsiisensstis i REE SRR 863




6 patie s badakd

Fourth Edition

RECERSINTE -

1! v oL

¥ 1 oG A
P uigvigoch By

104 6 } v ‘ ,'x.';'rf;'.r;qg PSS
Reto Meier:# 0022 ata (818 S5 HURESEE
A =0 Al el

lan Lake : e U SIS ar st

aeys T fa sacial
¥ AT YA

iy ey e ‘4

—
-

it B ek v ST A NATLSS S
P 2 LN e e e s

O i O it s
03u5 |

o —

Rt P h,l;'

i nabagang od Mg
ve ot ads b

s 0TI



CONTENTS

INTRODUCTION XXXI
CHAPTER 1: HELLO, ANDROID 1
Android Application Development 1
A Little Background 2
The Not-So-Distant Past 3
Living in the Future 3
The Android Ecosystem 3
Pre-installed Android Applications -
Android SDK Features 5
What Does Android Run On? 6
Why Develop for Mobile? 6
Why Develop for Android? 7
Introducing the Development Framework 7
What Comes in the Box 8
Understanding the Android Software Stack 8
The Android Run Time 10
Android Application Architecture 1
Android Libraries 12
CHAPTER 2: GETTING STARTED 13
Getting Started Developing Android Apps 14
Developing for Android 15
What You Need to Begin 15
Creating Your First Android Application 20
Getting Started Writing Android Apps Using Kotlin 35
Using the Android Support Library Package 36
Developing for Mobile and Embedded Devices 39
Hardware-Imposed Design Considerations 39
Considering the User’s Environment 43
Developing for Android 44
Android Development Tools 48
Android Studio . 49
The Android Virtual Device Manager 51
The Android Emulator 51




CONTENTS

Android Profiler 52
The Android Debug Bridge 54
APK Analyzer 54
The Lint Tool 55
Monkey, Monkey Runner, and Espresso Ul Testing 55
Gradle 56
CHAPTER 3: APPLICATIONS AND ACTIVITIES
AND FRAGMENTS, OH MY! - /
Applications, Activities, and Fragments 58
The Components of an Android Application 58
The Android Application Life Cycle, Priority, and Process States 59
Introducing the Android Application Class 61
A Closer Look at Android Activities 61
Creating Activities _ : 62
Using the AppCompatActivity 63
The Activity Life Cycle ' 64
Responding to Memory Pressure i)
Introducing Fragments : Sl o
Creating New Fragments b
The Fragment Life Cycle ‘ 74
Introducing the Fragment Manager s 79
Adding Fragments to Activities : ' ¥t ) e
Communicating Between Fragments and Activities - 85
Fragments Without User Interfaces 86
Building an Earthquake Viewer Application , R X
CHAPTER 4: DEFINING THE ANDROID MANIFEST - :

AND GRADLE BUILD FILES, AND EXTERNALIZING RESOURCES 95

The Manifest, Build Files, and Resources npel 07 baekt 1Y JEak

Introducing the Android Manifest Laovbad 129070 oY phiteRe)

- Configuring the Gradle Build Conad W Deneie SIS
Gradle Settings File T i eggud alonbina sl DS

Project Gradle Build File elidoM ol gn

Module Gradle Build Files

- Externalizing Resources e 2aeatl 8
- Creating Resources - erlegia L R

Using Resources £




CONTENTS

CHAPTER 5: BUILDING USER INTERFACES 129
Fundamental Android Design 130
Density-Independent Design 130
Android User Interface Fundamentals 131

Assigning User Interfaces to Activities 132
Introducing Layouts 132
Defining Layouts 134
Using Layouts to Create Device-Independent User Interfaces 136
Optimizing Layouts ' 139
The Android Widget Toolbox 143
Working with Lists and Grids 144
Recycler View and Layout Managers 145
Introducing Adapters 146
Returning to the Earthquake Viewer Application : 149
Introducing Data Binding 150
Enabling Data Binding 151
Variables in Data Binding Ehima
Data Binding for the Earthquake Viewer Application 153
Creating New Views P
Modifying Existing Views : e
Creating Compound Controls | W et ieso L
Creating Simple Compound Controls as a Layout g i
Creating Custom Views ‘ o
Using Custom Controls D ‘, 176
CHAPTER 6: INTENTS AND BROADCAST RECEIVERS v RTINS 1_1;1
: ; e ia it wi) ) e y
Using Intents and Broadcast Receivers ;_,f e Cl D m he
Using Intents to Launch Activites } *wu o5 el
Explicitly Starting New Activites .~ s'toi?wt}ow;f '

Implicit Intents and Late Runtime Binding Sl
~ Determining If an Intent Will Resolve TALR L ;&M ,a.wt

Q.“ ,‘.4;. PO

Returning Results fmm Actcvms Y

SHS
Umgﬂal;fmn ns to Laur




CONTENTS

Using the Match Filter 200
Using the Transform Filter 200

Using Intents to Broadcast Events 200

Broadcasting Events with Intents 201

Listening for Intent Broadcasts with Broadcast Receivers 202

Registering Broadcast Receivers in Code 203

Registering Broadcast Receivers in Your Application Manifest 204

Managing Manifest Receivers at Run Time 204

Monitoring Device State Changes Through Broadcast Intents 205

Introducing the Local Broadcast Manager 207

Introducing Pending Intents 208

CHAPTER 7: USING INTERNET RESOURCES 21
Connecting to the Internet ¢ 211

Connecting, Downloading, and Parsing Internet Resources 212

| Why Build a Native Internet App? . 272
| Connecting to an Internet Resource 213

| Performing Network Operations on Background Threads Using View

Models, Live Data, and Asynchronous Tasks ; 214

Parsing XML Using the XML Pull Parser g

Connecting the Earthquake Viewer to the Internet - 220

Parsing JSON Using the JSON Parser e 208

Using the Download Manager
Downloading Files

Customizing Download Manager Notifications :
Specifying a Download Location A 2TUITI A 3TA8
Canceling and Removing Downloads s e
- Querying the Download Manager | g 2insdn L"‘
~ Best Practices for Downloading Data Without Draining the Batter
~ An Introduction to Internet Services and Cloud eemputing e

2 P TRTE o as alogdng r"

' ‘,3, F”-Eﬁ, SA’VJNﬁ 5TATE, AND»UﬁER ,pmsgg GBS«




Introducing On Shared Preference Change Listeners 254
Configuring Auto Backup of Application Files
and Shared Preferences 254
Building a Preference Ul 256
Using the Preference Support Library 256
Defining a Preference Screen Layout in XML 257
Introducing the Preference Fragment 260
Creating a Settings Activity for the Earthquake Monitor 261
Including Static Files as Resources 267
Working with the Filesystem 267
File-Management Tools 267
Creating Files on Application-Specific Internal Storage 268
Creating Files on Application-Specific External Storage 268
Accessing Public Directories Using Scoped Directory Access 270
Sharing Files Using File Provider 274
Creating a File Provider 274
Sharing a File Using a File Provider 275
Receiving a File from a File Provider 275
Accessing Files from Other Applications Using
the Storage Access Framework 275
Requesting Temporary Access to Files 276
Requesting Persistent Access to Files 277
Requesting Access to Directories 277
Creating New Files 278
Using URI-Based Permissions 278
CHAPTER 9: CREATING AND USING DATABASES 281
Introducing Structured Data Storage in Android 282
Storing Data Using the Room Persistence Library 282
Adding the Room Persistence Library 283
Defining a Room Database 284
Persisting Complex Objects Using Type Convertors 286
Defining Room Database Interactions Using Data Access Objects 288
Performing Room Database Interactions 291
Monitoring Query Result Changes with Live Data 292
Persisting Earthquakes to a Database with Room 294
Working with SQLite Databases 298
Input Validation and SQL Injection 299
Cursors and Content Values 299
Defining a Database Contract 300
~ Introducing the SQLiteOpenHelper 300

CONTENTS




CONTENTS

Opening Databases with the SQLite Open Helper 302
Opening and Creating Databases Without the SQLite Open Helper 303
Adding, Updating, and Deleting Rows 303
Querying a Database 305
Extracting Values from a Cursor 307
Introducing the Firebase Realtime Database 308
Adding Firebase to Your App 309
Defining a Firebase Database and Defining Access Rules 311
Adding, Modifying, Deleting, and Querying Data from
a Firebase Realtime Database 313
CHAPTER 10: CONTENT PROVIDERS AND SEARCH 317
Introducing Content Providers 318
Why Should | Use Content Providers? ' 318
Creating Content Providers 319
Creating the Content Provider’s Database . 320
Registering Content Providers 321
Publishing Your Content Provider’s URI Address , 321
Implementing Content Provider Queries 322
Content Provider Transactions 325
Sharing Files Using a Content Provider : HIDER qon
Adding Permission Requirements to Content Providers 328
Accessing Content Providers with Content Resolvers ; i . )
Querying Content Providers ' il 330
Cancelling Queries R i T

Querying for Content Asynchronously with a Cursor Loaqjg; @ R &
Adding, Deleting, and Updating Content S ¢ |

~ Accessing Files Stored in Content Providers va s ot 5T pisuboy 338
~ Accessing Permission-Restricted Content Promdm, A @R i 339
deg ‘Native Android Content Prqwdnuu S6eiis v = fhat Gt gﬁj; 1,,,%,,, m
& Agmung the Call Log y s . |




CHAPTER 11: WORKING IN THE BACKGROUND 377
Working in the Background 378
Using Background Threads 379

Using Asynchronous Tasks to Run Tasks Asynchronously 379
Manual Thread Creation Using Handler Threads 383
Scheduling Background Jobs 385
Creating a Job Service for the Job Scheduler 386
Scheduling Jobs with the Job Scheduler 388
Scheduling Jobs with the Firebase Job Dispatcher 391
Scheduling Work with the Work Manager 393
An Earthquake-Monitoring Job Service Example 396
Using Notifications to Notify Users 401
Introducing the Notification Manager _ 401
Working with Notification Channels 402
Creating Notifications 403
Setting a Notification’s Priority 407
Adding Notification Actions an
Adding Direct Reply Actions 412
Grouping Multiple Notifications | 413
Adding Notifications to the Earthquake Monitor e i
Using Firebase Cloud Messaging i chaty . GAL
Triggering Notifications Remotely with Firebase Notifications. w418
Receiving Data with Firebase Cloud Messaging et e scnlt - Y
Using Alarms ‘ 57 Bt Do - 422
Creating, Setting, and Canceling Alarms £157 noitegedl Qmm
Setting an Alarm Clock e -w‘ ey
Introducing Services i il taato & Bullnaiains SN0
Using Bound Services . a5 ool A0
Creating a Started Service gL TTY *@:wﬂ ald gt D 427

CHAPTER 12: IMPLEME
DESIGN PHILOSOPHY

‘V'F"(-x

(102 vt ) et goibbder L



0 RS ENES TN

CONTENTS

Material Design Ul Elements 452
The App Bar 452
Applying Material Design to the Earthquake Monitor 455

Using Cards to Display Content
Floating Action Buttons

38

CHAPTER 13: IMPLEMENTING A MODERN ANDROID USER
EXPERIENCE 46

The Modern Android Ul
Creating Consistent, Modern User Interfaces
Using AppCompat
Creating and Applying Themes Using AppCompat
Creating Theme Overlays for Specific Views
Adding a Menu and Actions to the App Bar
Defining a Menu Resource
Adding a Menu to an Activity
Adding a Menu to a Fragment
Updating Menu Items Dynamically
Handling Menu Selections
Adding Action Views and Action Providers
Going Beyond the Default App Bar
Replacing Your App Bar with a Toolbar ! BUAY DS
Advanced Scrolling Techniques for the Toolbar BBiN
Incorporating Menus Without the App Bar sl ingelt
Improving the Earthquake Monitor’s App Bar 2TV B
App Navigation Patterns o gridted ol
~ Navigating with Tabs ol MTeEA 18-
Implementing a Bottom Navigation Bar 2631V 102 DO
~ Using a Navigation Drawer e2iv16S Lings
- Combining Navigation Patterns #3152 bahisic &

w

FEEFFLHTTITTN-




Supporting Navigation Without a Touch Screen 502
Providing a Textual Description of Each View 503 J
Introducing Android Text-to-Speech 503 |
Using Speech Recognition 505 1
Using Speech Recognition for Voice Input 506 |
Using Speech Recognition for Search 507
Controlling Device Vibration : 508
Going Full Screen 508
Working with Property Animations 510
Enhancing Your Views 513
Advanced Canvas Drawing 514
Creating Interactive Controls 530
Composite Drawable Resources 536 ‘
Transformative Drawables . 536 |
Layer Drawables , 537 |
State List Drawables 537
Level List Drawables 538
Copy, Paste, and the Clipboard 4  eld ¢ - 539
Copying Data to the Clipboard , lutxa - 539
Pasting Clipboard Data : <0 B30
CHAPTER 15: LOCATION, CONTEXTUAL AWARENESS, D ; :
AND MAPPING ik > 5%
Adding Location, Maps, and Contextual Awareness to Your

Applications L3 anAWCRAN aF Kate N

Introducing Google Play Services i o L
Adding Google Play Services to Your Application 543 i
Determining the Availability of Google Play Services ;‘; et

'~ Finding Device Location Using Google Location Servi



CONTENTS

Requesting Location Change Updates
Best Practice for Using the Legacy Location-Based Services
Using the Geocoder
Reverse Geocoding
Forward Geocoding
Geocoding Where Am |
Creating Map-Based Activities
Getting Your Maps API Key
Creating a Map-Based Activity
Configuring Google Maps
Changing the Camera Position with Camera Updates
Mapping Where Am |
Displaying the Current Location with the My Location Layer
Displaying Interactive Map Markers
Adding Shapes to Google Maps
Adding Image Overlays to Google Maps
Adding Markers and Shapes to Where Am |
Mapping the Earthquake Example
Adding Contextual Awareness

Connecting to the Google Play Services API Client
and Obtaining API Keys

Using Awareness Snapshots
Setting and Monitoring Awareness Fences
Awareness Best Practices

CHAPTER 16: HARDWARE SENSORS . e

575
ST
580
581
582
583
585
586
586
589
590
592
596
596
599
602
602

605
- 609

Introducing Android Sensors G 2 g el (il Hipoul pRibbe ‘
~ Using the Sensor Manager 13 ehicslisvd ez gnin ﬁ*zp,"&ﬁ
Undnrstandmg%’é Android Sensors i'u aoitedod uw*@&

| 5‘ "-Woﬁngahdldoﬁﬂfying Sehsors “i-s2ud el o varel
: s Tl 1 *mma_, .



CONTENTS

Using the Environmental Sensors 654
Using the Barometer Sensor 654
Creating a Weather Station 655

Using Body Sensors 659

User Activity Recognition 662

CHAPTER 17: AUDIO, VIDEO, AND USING THE CAMERA 665

Playing Audio and Video, and Using the Camera 666

Playing Audio and Video 666
Introducing the Media Player 667
Using Media Player for Video Playback 669
Using ExoPlayer for Video Playback 672
Requesting and Managing Audio Focus ' 674
Pausing Playback When the Output Changes ' 676
Responding to the Volume Controls 677
Working with a Media Session 678

Using the Media Router and Cast Application Framework 682

Background Audio Playback 686
Building an Audio Playback Service 686
Using a Media Browser to Connect Your Activity toa
Media Browser Service i 688
Life Cycle of a Media Browser Service (ke 690

f Playing Audio as a Foreground Service shatl 691
| Creating Media Style Notifications 2y o0t boe. 693

Using the Media Recorder to Record Audio - aninwd 698

Using the Camera for Taking Pictures Cw gl bos goigesd. Q9
Using Intents to Take Pictures g0ivyY sdsupgdiisd as ,’ oaise 41,691

X .

- Controlling the Camera Directly *i#05i Weiv Hew toaltbu Bhi ot
- Reading and Writing. JPEG EXIF Imago Mﬂ‘ wei¥ noitasliel gaseed
R@ggrding de” i G S 7 & i f.f.@\'?;,n; .@“;ﬁmg e-mhad .




CONTENTS

¢ % .ypdaﬁng mhg;ign View Itam;rwith a Remote Vi

Bluetooth Communications 720
Bluetooth Profiles 725
Bluetooth Low Energy 726
Transferring Data Using Wi-Fi Peer-to-Peer 728
Initializing the Wi-Fi Peer-to-Peer Framework 729
Discovering Peers 731
Connecting with Peers 732
Transferring Data Between Peers 233
Using Near Field Communication 735
Reading NFC Tags ' 735
Using the Foreground Dispatch System 736
Using Android Beam 738
Creating Android Beam Messages 739
Assigning the Android Beam Payload 740
Receiving Android Beam Messages 742
CHAPTER 19: INVADING THE HOME SCREEN Sy | <
Customizing the Home Screen a3
Introducing Home Screen Widgets 744
Defining the Widget Layout 8 il oo 745
Defining Your Widget Size and Other Metadata S ey
Implementing Your Widget } ot! 748

Updating the Widget Ul Using the App Wldget Manager A privald T
and Remote Views 2 o e
Forcing Refreshes of Your Widget Data and UI A sibaM art onaits i
~ Creating and Using a Widget Configuration Aetmty 57 arrond
- Creating an Earthquake Widget L aRa T ,wm, aets
- Introducing Collection View Widgets T
- Creating Collection View Widget Layouts onitis \v b i o
~ Updating Collection View Items with a Remote Vlews Fw

\ View \



CONTENTS

Creating App Shortcuts 781
Static Shortcuts 783
Dynamic Shortcuts 784
Tracking App Shortcut Use 785
CHAPTER 20: ADVANCED ANDROID DEVELOPMENT 787
Advanced Android 788
Paranoid Android 788
Linux Kernel Security 788
Re-introducing Permissions 789
Storing Keys in the Android Keystore 792
Using the Fingerprint Sensor 792
Dealing with Different Hardware and Software Availability 793
Specifying Required Hardware 794
Confirming Hardware Availability 795
Building Backward-Compatible Applications 795
Optimizing Ul Performance with Strict Mode 797
Telephony and SMS 798
Telephony 799
Sending and Receiving SMS Messages 806
CHAPTER 21: RELEASING, DISTRIBUTING, AND MONITORING : 3
APPLICATIONS LSRR
Preparing for Release T Sl
Preparing Release Support Material e
Preparing Your Code for a Release Build B i ““"“ ,
Updating Application Metadata in Your Application Manlfm - B0

Reviewing Application Installation Rﬂtﬂﬂl@ﬂl
Application Versioning
Signing Production Bmlds of 5’ ‘




INTRODUCTION

For many people, smartphones have become an extension of themselves. Now running on over

2 billion monthly-active devices, Android is the most common smartphone operating system in use
world-wide, with users installing an average of 50 apps each, resulting in over 94 billion apps down-
loaded from the Play app store in 2017 alone.

Ubiquitous and indispensable, smartphones are so advanced and personal that studies have shown
people become anxious if they misplace their device, lose connectivity, or run low on battery.

In the 10 years since launching in 2008, Android has expanded beyond mobile phones to become a
development platform for a wide range of hardware, with 24,000 devices from over 1,300 brands,
including everything from tablets to televisions, watches, cars, and Internet of Things (IoT) devices.
Over the same period, there have been 28 platform and SDK releases.

These innovations, combined with the size of the ecosystem, provide unparalleled opportunities for
developers to create innovative new applications for a global audience of users.

Android offers an open platform for mobile application development. Without artificial bamers, Android

developers are free to write apps that take full advantage of an incredible range of devices. Using Google
Play for distribution, developers can distribute free and paid applications to compatible Android devices

globally. apAT PAEA
This book is a hands-on guide to building Android applications for all Andrond de\nces. Its wmgn
based on version 8.1 of the Android SDK, using Android Studio 3.1. Chapter by chapter, it takes
you through a series of sample projects, each introducing new features and techniques to get the
most out of Android. It covers all the basic functionality to get started, as well as the mfm
for experienced mobile developers to take full advantage of the features of Andrmd, n
existing products or create innovative new ones.

L b d® e A m@'&! i
The Android team releases a new major platform every mr, anew wweﬁwm 3
every few months, and incremental changes to Jetpack, such as the support hbmry nd Android

Architecture Components, many times each yearg Wltb sgg:h ase cycles, ther
chanﬁes,addmons,apdxmpmvcme s to the tools, plat *zi' | ? 'y‘ nent
m—-andwhwharedescdiaed;g ..‘“"f" % j’_',‘ ‘; nize the i
msmwinsmmwmhhasd ackward compatib
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INTRODUCTION

R

WHO THIS BOOK IS FOR

This book is for anyone interested in creating applications for the Android platform. It includes
information that will be valuable, whether you’re an experienced mobile developer on other plat-

forms, making your first foray into writing mobile apps, and if you have some Android development
experience.

It will help if you’ve used a smartphone (particularly an Android device), but it’s not necessary, nor ]
is prior experience in mobile application development.

It’s expected that you’ll have experience in software development and be familiar with basic object-
oriented paradigms. An understanding of Java syntax is expected, though not a strict necessity.

Chapters 1 and 2 introduce mobile development and the Android development platform, and contain
instructions to get you started. Beyond that, there’s no requirement to read the chapters in order,
although a good understanding of the core components described in Chapters 3-7 is important
before you venture into the remaining chapters. Chapter 11 covers important details on how to
ensure your apps are responsive and efficient, while Chapters 12-14 describe how to providea
rich and consistent user experience. The remaining chapters cover a variety of functionality whose

relevance will vary based on your application, and can be read in whatever order interest or need
dictates. .

& 5

' ol
A

i stk o

WHAT THIS BOOK COVERS 1
o SIme
Chapter 1 introduces Android, including what it is and how it fits into the mobile development eco-
system. What Android offers as a development platform and why it’s an exciting opportunity for
creating mobile phone applications are then examined in greater detail. b, i i ‘

Pt

Chapter 2 covers some best practices for mobile development and °"Pl%m§h Q&Y t?@u ~
install Android Studio and the Android SDK. It then introduces some of Yt:he)toofe anc
included with Android Studio, and demonstrates how they can be used to create 2
applications. P 4 Gor bRt uk B




INTRODUCTION

HOW THIS BOOK IS STRUCTURED

mechanism and then move on to file handling, databases, and Content Providers—including access-
ing data from the native databases.

This section finishes with an examination of how to ensure your app is always responsive, and is
efficient in its use of battery when running in the background. You’ll be introduced to threading
APIs that enable asynchronous execution, and mechanisms that support efficient scheduling of back-
ground work. You’ll also learn how to create and display interactive Notifications.

Chapters 12-14 build on the UI framework introduced in Chapter 5. You’ll learn to enhance the
user experience through the principles of material design and to make your applications accessible
and optimized for a variety of screen sizes and resolutions. You’ll further improve the user experi-
ence by understanding the variety of navigation options available, adding movement through anima-
tions, and the use of Toolbars and Menus.

Chapters 15-19 look at more advanced topics. You'll learn how to use Google Play services to add
interactive maps, find the user’s location, and how to create geo- and awareness-fences. Using move-
ment and environmental Sensors—including the compass, accelerometers, and the barometer—
you’ll make your applications react to their environment.

After looking at how to play and record multimedia, as well as how to use the camera to take
pictures and record video, you'll be introduced to Android’s communication capabilities, includ-
ing Bluetooth, NFC, and Wi-Fi Direct. Next, you’ll learn how your applications can interact with
users directly from the home screen using dynamic Widgets, Live Wallpaper, and the Application

Shortcuts.

L

SO R A
Chapter 20 discusses several advanced development topics, including security, using theﬁﬁserpﬁm”
sensor, and Strict Mode, followed by the telephony APIs and the APIs used to send and receive SMS

.

messages. . . Nec R

g

Finally, Chapter 21 examines the process for building, releasing, monitoring, and monetizing your
applications. In particular, it includes details for publishing and distributing your appli sy
within Google Play. S S s

This book is structured in a logical sequence to help readers of »‘
learn how to write advanced Android applicat There’s n

sequentially, but several of the sample projects
adding new functionality and other enhancements at
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With this covered, you can move on to the remaining chapters, which lool.< at m:;,eas hardv%:;:'aps’
location-based services, background applications, and more advanced topics, su

interaction and networking.

WHAT YOU NEED TO USE THIS BOOK

To use the code samples in this book, you will need to create an And{'oid development environment
by downloading Android Studio and the Android SDK. It’s also possible to use other Il?Es, or even
to build your apps from the command-line. We’ll assume, however, you’re using Android Studio.

Android development is supported on Windows, macOS, and Linux, with Android Studio and the
SDK available from the Android website.

You do not need an Android device to use this book or develop Android applications—though it can
be useful, particularly when testing.

NOTE Chapter 2 outlines these requirements in more _djetail and describ

to download and how to install each component.

CONVENTIONS

To help you get the most from the text and keep track of what’s happening, we’ve used a number of
conventions throughout the book. :

As for styles in the text:
> We show file names, URLs,ng_‘gc_!‘
To help rea ility, class nay

g QiR



>  We present code in two different ways:
We use a monofont type with no highlighting for most code examples.

We use bold to indicate changes or additions from a similar previous
code snippet.

> In some code samples, you’ll see lines marked as follows:

[... Existing code ...l

or
[... Implement something here ...]

These represent instructions to replace the entire line (including the square brackets) with
actual code, either from a previous code snippet (in the former case) or with your own
implementation (in the latter).

>  To keep the code samples reasonably concise, we have not always included every pack-
age definition or import statement required in the code snippets. The downloadable code
samples described below include all the required import statements. Additionally, if you are
developing using Android Studio, you can enable auto-import or use the keyboard shortcut
Ctrl+Space (Cmd+Space) to add the required import statements.

SOURCE CODE

As you work through the examples in this book, you may choose either to type in all the code man-
ually, or to use the source code files that accompany the book. All the source code used in this book
is available for download at www.wrox.com. When at the site, simply locate the book’s title (use the
Search box or one of the title lists) and click the Download Code link on the book’s detail page to

obtain all the source code for the book.

Once you download the code, just decompress it with your favorite compression tool. Alternately, -
you can go to the main Wrox code download page at www.wrox. com/dynamic/books/downl bad
_aspx to see the code available for this book and all other Wrox books. S ey

Yoot
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We make every effort to ensure that there are no errors in t
is perfect, and mistakes do occur. If you find an error in one o
or faulty piece of code, we would be very gratefu | for yc

save another reader hours of frustration, an
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