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trademark of Cisco in the U.S. and other countries and is used
under license by Apple Inc. Java is a trademark of Oracle
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Abstract

This book provides a quick introduction of Android for iOS
developers using the Java?® programming language. It targets
iOS developers with medium or advanced level, having shipped

some i0S applications already in either Objective-C and Swift.

5 | Abstract
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Dedication

To Laura.
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Preface

The world of mobile development is a ground in constant
motion. However, for the past five years, Android and iOS have
both reached the level of dominant players in the field, moving
other platforms out of sight. Due to the complexity of these
systems, developers tend to concentrate their efforts in just one
platform; however businesses must target both platforms to

remain competitive in the mobile market.

This book provides an iOS developerOs perspective on Android,
using the Java® programming language, highlighting the
similarities and the major differences between both platforms.
The author hopes that these lines will help other developers to
jump to the fascinating world of Android using their hard

earned iOS knowledge.

Target Audience

This book is intended as a step-by-step guide to guide
developers well versed in the arts of iOS into the realm of

Android mobile application development.

How To Read This Book

The author assumes that the reader has never written Android
applications before; at most, maybe, the reader has played with

an Android device at some point, but nothing else. If you are
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already familiar with Android Studio and Java, you can skip

directly to chapter 2, and start creating apps right away.

If you are not familiar with the Android developer tools, it is
strongly recommended to read this book linearly, and to build
the sample applications one after the other. This will help you

build your skills step by step.

You can use this book as reference, later during your
development work, using the provided source code as a basis
for your own projects. The book can work as a "cookbook" text,
providing specific help about some common (and not-so-

common) tasks.

Requirements

This book assumes that the reader is using a Mac b after all, the

reader is supposed to be an iOS developer!

It also assumes working programming knowledge in Objective-
C or Swift, and of the most common i0OS frameworks, such as

Foundation, UIKit, Core Location, Core Data and others.

Most importantly, it is also assumed that the reader already
knows Java; if not, please be aware that you might have a hard
time understanding the code snippets shown in this book. The
Bibliography section at the end of the book provides a few
useful titles for starting your exploration of Java. In particular

1Od recommend reading BlochOs own "Effective Java" to help you
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take your Java skills to the next level.

In terms of software requirements, this book assumes that the
latest version of Android Studio (3.0.1 at the time of publishing)
is installed in the development machine, as well as Homebrew

[http://brew.sh ].

Source Code

The code bundled with the book has been prepared and tested
with the latest version of Android Studio
[ https://developer.android.com/studio/install.html ]; make sure to

download and install it in your system before starting.

All applications use the same baseline (or  minSdkVersion): APl 21,
also known as Lollipop 5.0. This version of Android was
released in November 2014, and at the time of this writing, 80%
of all Android devices in the wild run a version equal or

older to Lollipop. This should hopefully give this book the
wide possible reach as well as a solid foundation for the future

of the platform. Similarly, all code projects target the latest
Android version available at the time of publication, API 27,
Oreo 8.1 (targetSdkVersion and compileSdkVersion in the module
Gradle files.)

Every time that the text of the book references some sample
code, a "Follow Along" callout section will appear with the path
of the project, which you can open on Android Studio to run the

project directly on your device or the emulator:
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Follow along

' The code of this section is located in the

Graphics/Draw folder.

Each application is as simple as possible, but not simpler. All
the applications are working examples, tested at least in four

environments:

¥ The official Android Emulator.

¥ The Genymotion Android Emulator.

¥ A OnePlus 3 Android smartphone.

¥ A Samsung Galaxy Tab S2 tablet.
Given the large variety of the Android device market, it is
possible that some bits and pieces of the source code will not
work in some devices; | remember having trouble with some
Android devices during my career, so | would not be surprised
if some of you encounter difficulties. | will not be able to
provide support for your particular device, but | have made

every possible effort so that the code works in the

environments enumerated above.

Structure

This book is structured around code. The chapters are meant to

be read with Android Studio open, in the order they have been
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written; | have reused bits and pieces of knowledge from
previous chapters in many others, so you should be better

served by reading them in order.

To help readers get up and running as fast as possible, every
chapter features a section called "TL;DR" at its very beginning,
including a handy summary of the most important similarities
and differences between Android and iOS. You can use the
tables in this section as a reference, and if you find them useful
you can print a copy of the Appendix C, which contains all the

TL;DR tables together in the same place.

The source code included in the book points directly to the
projects available in the code zip file, which contains all the

sample applications showcased in the pages of this book.

Thanks

I would like to thank all the readers of the first edition of this
book; your support is what made this second edition possible!

In particular 1 would like to mention Luca Torella, Patrick
Balestra [https:/itwitter.com/BalestraPatrick | and Nick K.
[ https:/Awitter.com/madwork_gr ], who sent me lots of feedback and
errata via e-mail and Twitter. And a very, very special shoutout

to Florent Pillet [https:/twitter.com/fpillet ] who not only provided
lots of feedback and errata, but actually gave me the idea of

creating a Kotlin version for this second edition. Thanks a lot!
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Part 1: Introduction

Getting Started

This first part of the book will guide the reader in the world of
Android app development. We will first learn how to install and
use Android Studio, we are going to get familiar with the tools
and ecosystem, not only to create applications but to be able to

debug them effectively.
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Chapter 1. Toolchain

Each platform vendor tries B and, to a large extent, succeeds at

b locking third-party developers into their own ecosystem. This

is true of many software platforms, and neither iOS nor

Android are the exception to this rule.

One of the biggest efforts for iOS developers new to the Android

ecosystem is getting used to a new set of tools, paradigms,

workflows and even new keyboard shortcuts all over the place.

This chapter will present an introduction to the various tools

used in the everyday life of a seasoned Android developer.

1.1. TL;DR

As an introduction, these are the most important differences

that distinguish the iOS developer experience from that of

Android.

Table 1. Android vs. iOS Toolkits

IDE
Profiling
Preview

Blocks in previous
versions

Programming Language

Command Line

17 | Chapter 1. Toolchain

Android

Android Studio

Android Device Monitor
Android Emulator

Retrolambda

Java

gradlewERdRt

i0S

Xcode
Instruments
iOS Simulator

PLBlocks

Swift or Objective-C

xcodebuild



Going beyond
Application metadata
Dependency Manager
Distribution

Debugger

Logger

View Debugging
Static Analysis

Classic programming
language

Hype programming

Android

Rooting
AndroidManifest.xml
Gradle

APK

ADB + DDMS
LogCat

Hierarchy viewer
Android Lint

Java

i0S

Jailbreaking

Info.plist

CocoaPods b Carthage
IPA

LLDB

NSLog() or print()
Xcode view debugging
Clang Static Analyzer

Obijective-C

Kotlin ® Groovy DEScala  Swift

language DEClojure
1.2. Java
Until 2017, Android applications were primarily written in Java,

a language that shares a lot of features and commonalities with

Objective-C and Swift. After all,

for Sun in the nineties came from NeXT

many Java engineers working

[http://cs.gmu.edu/~sean/

stuff/java-objc.html ], the computer company founded by Steve Jobs

that ultimately merged with Apple in 1996, bringing the

Objective-C language to the Apple ecosystem.

Both Java and Objective-C share lots of commonalities, such as

protocols (called "interfaces” in the realm of Java) or primitive

boxing types such as NSNumbefrepresented by the family of

Number

subclasses in Java.) They also represents two opposite views in
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terms of compile-time checks; Objective-C delegates most
method and type resolutions to runtime, while Java performs
rather strict type checking. In this respect, Swift is much more

close to Java than Objective-C will ever be.

Learning Java from Scratch

This book will not provide the reader with

| an exhaustive introduction to the Java

programming language. The Bibliography at
the end of this book provides some useful

titles for the reader to learn more about it.

Java has the following characteristics:

¥ Single inheritance.
¥ Strongly and statically typed.
¥ No header files like Objective-C.

¥ Objects instantiated in a garbage-collected heap; primitive

values on the stack.

¥ Classes, interfaces, fields and methods are "package

private" by default.
¥ The Object class is the base class for all objects in Java.

¥ "Interfaces" are similar to Objective-C and Swift protocols,
that is, constructs equivalent to abstract classes with pure

virtual methods.
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¥ Java has no similar concept to that of Objective-C
categories or Swift extensions, that is, it is impossible to

extend classes other than by inheritance.
¥ Full namespace support.

¥ The closest equivalent for Objective-COs id or Swift Anytypes

is to use cast to Object.

¥ Methods can be overloaded, unlike Objective-C but like

Swift and other languages.

Of all the items above, the most important is the "Strongly and
statically typed" one. This means that method calls in Java are
bound at compile time, instead of being dispatched dynamically
at runtime like in Objective-C. In spite of this, Java resolves
polymorphic methods at runtime using a "vtable," just like in
C++ or C#.

Android and Java 8

Android currently only supports version 1.7
of the Java Programming Language. Version
n 8, which introduced many new features such
as lambdas, is not yet completely supported
by Android, and at the time of this writing,
there has been no official announcement

about its availability in the near future.
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Comparing Javato Objective-C and Swift

The table " Comparison of Java 1.7, Objective-C 2.0 and Swift 4 "

provides a comparison between these three languages.

Table 2. Comparison of Java 1.7, Objective-C 2.0 and Swift 4

Inheritance

Semicolons

Class definition

Interfaces

Including code
Class extensions
Dynamic typing

Private field
suffix

Memory
management

Generics
Method pointers

Callbacks

Pointers

Java 1.7

Simple, with
interfaces

Mandatory

class

implements
interface

import (symbols)
no
no

m(Java standard)

Garbage
collection

yes (type erasure)
no

Listeners via
anonymous
classes

no

21 | Chapter 1. Toolchain

Obijective-C 2.0

Simple, with
protocols

Mandatory

@interface &
@implementation

conforms to
@protocol

#import (files)
Categories
id

_ (underscore)

Manual or
Automatic
Reference
Counting

yes (type erasure)

@selector

Delegate objects
and blocks

yes

Swift 4

Simple, with
protocols and
protocol
extensions

Optional

class

conforms to
protocol

import (symbols)
Extensions

Any
_ (underscore)
Automatic

Reference
Counting

yes

#selector

Delegate objects
and functions

Via library classes



Java 1.7 Obijective-C 2.0 Swift 4

Root class Object NSObject/ NSProxy NSObject/ NSProxy
IE /E
Visibility public /protected @public/ open/ public /
/ package/ private ~ @protected/ internal /
@private (only filt_aprivate /
fields) private
Exception try /catch / @try/ @catch/ do/try /catch +
handling finally + @finally + Error
Exception NSException
Namespaces Packages Through class Implicit, via
prefixes modules
Callbacks

One of the most visible differences between Java and Objective-

C & Swift is the syntax for event callbacks.  As mentioned above,
Java 1.7 does not include lambdas, and as such it uses a feature
called "Anonymous Classes" to inline the definition of event
handlers and other kinds of callbacks in the code of your

applications:

mButton.setOnClickListener (new View.OnClickListener () {

E @Override

E public void onClick(View v) {
E doSomething();

E }

b

In the snippet above, the code attaches an instance of a new "
anonymous class" implementing the  OnClickListener interface; all
of them (the subclass and the instance) are just created "on the

fly", without the need for the developer to create a separate file
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and to override the required methods there.

iOS developers who remember a time before Objective-C blocks
might ask themselves what is the reason for not declaring the
class in a separate file, plus an interface file filling the role of a
"delegate protocol" between both objects. Rest assured, this
approach would be absolutely valid and possible; and in many
cases it might even be recommended. However, the anonymous
class approach is more idiomatic in Android (that is, you more
are likely to encounter it in other projects during your careeer)

and it is also extremely convenient for small projects.

The Retrolambda Project

The open source project Retrolambda
[ https://github.com/orfjackal/retrolambda ]  allows
developers to use lambdas in Java 5, 6, and

# 7. For those who remember the early days of
i0S development, PLBIlocks
[https://code.google.com/archive/p/plblocks/ ]  used
to offer a similar service; being able to use
Objective-C blocks in iPhone OS 2.2+ and
Mac OS X 10.5 applications.

As a convenience for the developer, Android Studio
automatically displays the following shorter syntax for
anonymous class callbacks, mimicking the look and feel of Java
1.8 lambdas, vyielding a more readable and "future proof"

experience:
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mButton.setOnClickListener ((v) -> {
E doSomething();
D

Getting used to this syntax is going to be very helpful in your
path from iOS to Android. You can switch from one
representation to the other by clicking on the small +sign in the

gutter at the left side of the code editor.

Learning more about Java Lambdas

To learn more about lambdas and how they

compare to anonymous classes, please refer

to the official Java documentation by Oracle
[http://docs.oracle.com/javase/tutorial/java/javaOO/

lambdaexpressions.html  ].

The Android Runtime

Another important fact about Android is that, by design, the
Java applications compiled for the Android operating system

are not compatible with a standard Java Virtual Machine JVM
b such as the ones available for Windows, macOS or Linux. This
simple fact is often overlooked but it is very important to

remember.
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Android and the JVM

" Compiled Android Java applications are  not
compatibles with the standard Java Virtual

Machine by Oracle.

Android applications are compiled as DEX binaries (which
stands for "Dalvik Executables”) and run in a special virtual
machine, optimized for mobile devices, formerly known as
"Dalvik" and now most commonly referred to as the Android
Runtime (ART.) Binaries targeting the ART have the  following

characteristics:  [http://stackoverflow.com/a/11374587/133764: |

1. Developers can include Java code bundled in binary form,
such as JARs (Java Archives) in their applications; they can
also include the source files in their projects, but all of this
will be compiled as Android DEX binaries, which has a

different binary structure.

2. Not all valid Java APIs for a standard JVM exist under ART;
in particular most of the  javax. packages are unavailable in
Android.

3. DEX files are smaller than their equivalent JARs.

4. ART uses a register-based architecture, instead of the
standard JVM stack-based architecture, in order to increase

performance.

5. ART uses non-JVM standard bytecode instructions, and a

different inter-process protocol.
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6. ART can run several Android applications in the same

process if required.

From Android 2.2 "Froyo" to Android 5 "Lollipop", a just-in-time
compiler (JIT) had been added to the Dalvik virtual, helping it
increase the performance of the final code. ART, on the other
hand, single handedly compiles all downloaded apps to native
code upon installation, and provides much better garbage

collection and debugging facilities than Dalvik.

Compilation

n

The diagram " Android Application Compilation shows how
close "APK" files are to the equivalent "IPA" files distributed by
the Apple App Store. In both cases it consists of a compressed
archive containing both the binary of the executable and all of

its bundled resources, following a very particular folder

structure.
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Android Application Compilation

(Jaﬁ.ra source code files)

Resources

compilation

APK file

Figure 1. Android Application Compilation

Android Release History

The following table shows the history of Android releases,
borrowed from Wikipedia, [https://en.wikipedia.org/wiki/
Android_version_history ] combined with information from the
Android developer dashboard  [https://developer.android.com/about/
dashboards/index.html ]. This information is valid as of August

2017.
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Table 3. Android Version History And Market Share

Code

Name

Alpha

Beta

Cupcake

Donut

Eclair

Froyo

Gingerbrea

d

Honeycom
b

Ice Cream
Sandwich
Jelly Bean
KitKat
Lollipop
Marshmall
ow

Nougat

Oreo

Version

Number

1.0

11

15

1.6

20-21

22-223

23-237

3.0-3.2.6

40-4.04

41-43.1

4.4-44.4

50-51.1

6.0-6.0.1

70-7.1.2

8.0-8.1

Release
Date

September
23, 2008

February 9,
2009

April 27,
2009

September
15, 2009

October 26,
2009

May 20,
2010

December
6, 2010

February
22,2011

October 18,
2011

July 9, 2012

October 31,
2013

November
12, 2014

October 5,
2015

August 22,
2016

August 21,
2017

API Level

11-13

14 -15

16 - 18

19-20

21-22

23

24 - 25

26 - 27

Support
status

Discontinu
ed

Discontinu
ed

Discontinu
ed

Discontinu
ed

Discontinu
ed

Discontinu
ed

Discontinu
ed

Discontinu
ed

Discontinu
ed

Discontinu
ed

Discontinu
ed

Supported
Supported

Supported

Supported

%

0.4%

0.5%

5.9%

13.4%

26.3%

29.7%

23.3%

0.5%
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As mentioned in the preface, the code samples that are bundled
with this book support Lollipop (APl 21) as their minimum
requirement. This is because at the time of this writing, 80% of
all Android devices in circulation run a version of Android

equal or bigger to Lollipop.

1.3. Android Application Startup

When a user taps on the icon of an Android application a whole
series of events happen in the device. Many of these events are
very similar to those in iOS, and it turns out that, quite
unsurprisingly, both operating systems use a very similar
architecture, but with quite different class structures backing

them.

Let us create a small project in Android Studio. In that project,
add a subclass of the android.app.Application  class, and register that
class as the main application class in your AndroidManifest.xml

file. Add two breakpoints in the source code, one in the
Application.onCreate() method, and another in the

MainActivity.onCreate() ~method.

The stack traces when hitting both breakpoints is shown below:
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Application.onCreate()

training.akosma.startup.StartupApplication.onCreate(StartupApplication
Jjava:8)
com.android.tools.fd.runtime.BootstrapApplication.onCreate(BootstrapAp
plication.java:370)
android.app.Instrumentation.callApplicationOnCreate(Instrumentation.ja
va:1012)
android.app.ActivityThread.handleBindApplication(ActivityThread.java:4
553)

android.app.ActivityThread.access$1500(ActivityThread.java:151)
android.app.ActivityThread$H.handleMessage(ActivityThread.java:1364)
android.os.Handler.dispatchMessage(Handler.java:102)
android.os.Looper.loop(Looper.java:135)
android.app.ActivityThread.main(ActivityThread.java:5254)
java.lang.reflect.Method.invoke(Method.java:-1)
java.lang.reflect.Method.invoke(Method.java:372)
com.android.internal.os.Zygotelnit$MethodAndArgsCaller.run(Zygotelnit.
java:903)

com.android.internal.os.Zygotelnit. main(Zygotelnit.java:698)

MainActivity.onCreate()

training.akosma.startup.MainActivity.onCreate(MainActivity.java:10)
android.app.Activity.performCreate(Activity.java:5990)
android.app.Instrumentation.callActivityOnCreate(Instrumentation.java:
1106)
android.app.ActivityThread.performLaunchActivity(ActivityThread.java:2
278)
android.app.ActivityThread.handleLaunchActivity(ActivityThread.java: 23
87)

android.app.ActivityThread.access$800(ActivityThread.java:151)
android.app.ActivityThread$H.handleMessage(ActivityThread.java:1303)
android.os.Handler.dispatchMessage(Handler.java:102)
android.os.Looper.loop(Looper.java:135)
android.app.ActivityThread.main(ActivityThread.java:5254)
java.lang.reflect.Method.invoke(Method.java:-1)
java.lang.reflect.Method.invoke(Method.java:372)
com.android.internal.os.Zygotelnit$MethodAndArgsCaller.run(Zygotelnit.
java:903)

com.android.internal.os.Zygotelnit.main(Zygotelnit.java:698)
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There are several interesting bits of information in the stack
traces above. First of all, the android.os.Looper class, which as the
name suggests provides the main run loop of the application.
Most GUI toolkits include a similar construction, created at
application runtime, holding an event queue and routing events
from the operating system to the different activities and

components of the application.

Looper == NSRunLoop

For all practical purposes, iOS developers
will recognize that the  android.os.Looper class is
the equivalent of the NSRunLooglass in Cocoa.

# If you want to learn more about Looper,
please  check the official  Android
documentation by Google
[ https://developer.android.com/reference/android/

os/Looper.html ].

If you click on the name of a class in Android Studio while
holding down the ! key, the IDE will open the corresponding
class file; if you do not have the Android source code available
in your local workstation the IDE will simply decompile the
code from the local SDK and show a stub implementation of the

corresponding class, with most of its methods.

By doing this repeatedly, from both the MainActivity and the
Application  subclass you created previously, you are going to

arrive to the android.content.Context ~ class, which is arguably the
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most important class in the Android SDK . The Context class
includes many different methods, ranging from file
management to database creation to inter-process
communication, and it also holds a reference to the underlying

Looper class.

Equivalent in iOS

There is no similar equivalent of
android.content.Context ~ in iOS, however one
could argue that NSRespondefulfills a similar
$ role, since many different classes such as
UlViewController , UlView and even UlApplication
are all subclasses of NSResponder However,
Context is a very different beast from

NSRespondér

The diagram " The android.content.Context class " shows a
simplified class hierarchy of the Activity and Application classes

and its relationship with the  Looper class.
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The android.content.Context class

java.lang \

©Objec1
/\.f/’? U
android.o android.content’\

[@ Looper]; 3 {@ﬂComem

androld.vl?gj\

[@ ContextWrapper [@ View
= 1%
androld.appy L\
[@ Application l© ContextThemeWrapper [@ Fragment l@ FragmentManager|

Figure 2. The android.content.Context class

1.4. Zygote

One of the biggest problems with any Java Virtual Machine
(JVM) is the long startup time. In the case of Android, this
problem is even bigger, given the limited resources of many
devices in the market. Moreover, since every application has to
run its own copy of the JVM to ensure privacy and security

through sandboxing, the price to pay would be too steep.

Zygote is the name of a process that Android runs as soon as the
operating system stops booting. Its objective is to launch a copy
of the Android Runtime (ART), which is AndroidOs version of the

JVM, so that it is ready to use by every application in the system.
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As soon as the user taps on the icon of an application to launch
it, Android will ask Zygote to "fork" a copy of the JVM process,
so that each application runs in its own sandbox, without
conflicting with other processes. Zygote also preloads a certain
number of libraries and resources that are usually required by
most Android applications to run properly. All of this

substantially speeds up the launching time of applications.

More about Zygote

If you want to know more about Zygote, this

' answer in Stack Overflow

[ http://stackoverflow.com/a/12703292/133764 |

provides an excellent summary.

1.5. Android Studio

Android Studio is a free IDE provided by Google to develop
Android applications. It replaced the venerable Eclipse Android
Developer Tools, historically the first official IDE for Android
software development for many years. It was announced for
the first time in May 2013 at the Google I/O conference. The first
stable release was in December 2014. It is available for
Windows, macOS and Linux, and is now considered the official

IDE for Android development.
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End-of-life of the Eclipse Android Developer

Tools

Google has announced in November 2nd,
2016 [https://android-developers.blogspot.ch/2016/

$ 11/support-ended-for-eclipse-android.html ] the
official end of support and development of
the Eclipse Android Developer Tools, which
are completely superceded by Android
Studio 2.2.

Android Studio is powered by IntellilJ IDEA, a popular IDE for
Java development for the past 15 years. It has a solid
reputation, and is particularly appreciated by its advanced
support for refactoring, code generation and project navigation

features.

Android Studio is available from the Android Studio website
[ https://developer.android.com/studio/:  ]. The current version at the
time of this writing is 3.0.1. Android Studio is, by far, the most
important piece in the daily workflow of an Android Developer,

and includes many different features targeted to simplify the
development of Android apps, which like all software

development can be quite a complex endeavour sometimes.
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@ C Welcome to Android Studio

s

-

Android Studio

Version 3.0.1

J¢ Start a new Android Studio project

Open an existing Android Studio project
¥ Check out project from Version Control +
[# Profile or debug APK
“ Import project (Gradle, Eclipse ADT, etc.)

¥’ Import an Android code sample
# Configure ~ Get Help +
Figure 3. Android Studio Splashscreen
Once downloaded and launched, Android Studio will launch a

configuration wizard, as shown in ~ Android Studio Setup Wizard

b Step 1

Most developers will choose the standard settings, as shown in

image Android Studio Setup Wizard b Step 2

Finally, Android Studio will automatically download all the
elements required for it to work properly, as shown in image
Android Studio Setup Wizard b Step 3
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O ® Complete Installation

Import Studio settings from:

/\ Custom location. Config folder or installation home of the previous version:
/Applications

© Do not import settings

Figure 4. Android Studio Migrating Preferences

[ NON ) Android Studio Setup Wizard

Welcome

-y
Android Studio

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

b

g
O
il

Cancel Previous m Finish

Figure 5. Android Studio Setup Wizard b Step 1
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@ o Android Studio Setup Wizard

H Install Type

Choose the type of setup you want for Android Studio:

© standard

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

Custom

You can customize installation settings and components installed.

Cancel Previous ﬁ Finish

Figure 6. Android Studio Setup Wizard b Step 2

[ NON ) Android Studio Setup Wizard

’_,( Select Ul Theme

© Default Darcula

lule ) [ src ) (" Helloworld ) fule src (@ HelloV

HelloWorld.java

HelloWorld.java % l

import javax.swing.xk;
import java.awt.x;

public class HelloWorld {
public HelloWorld() {
JFrame frame = new JFrame(“Hello wor
JLabel label = new JLabel();
label.setFont(new Font("Serif", Font
label. @ O 6

Cancel Previous ﬁ Finish

Figure 7. Android Studio Setup Wizard b Step 3
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@ o Android Studio Setup Wizard

A Verify Settings

If you want to review or change any of your installation settings, click Previous.

Current Settings:

Android SDK Build-Tools 27.0.2 51.4 MB
Android SDK Platform 27 62.7 MB
Android SDK Platform-Tools 4.82 MB
Android SDK Tools 98.2 MB
Android Support Repository 339 MB
Google Repository 205 MB
Intel x86 Emulator Accelerator (HAXM installer) 217 KB

SDK Patch Applier v4 1.74 MB

Cancel Previous Next
Figure 8. Android Studio Setup Wizard b Step 4

0 Android Studio Setup Wizard

A Downloading Components

Downloading...
Lannnunnnnnn §

Show Details

Cancel Previous Next

Figure 9. Android Studio Setup Wizard b Step 5

Once Android Studio is ready to go, it will display some tips and

tricks every day B something you can easily dismiss if you want,

39 | Chapter 1. Toolchain



as shown in Android Studio Tips

| NON ) Tip of the Day

—
=_ Did you know ... ?

—
=

To open any class in the editor quickly, press 80 (Navigate | Class) and start typing the
name of the class. Choose the class from a drop-down list that appears.

Enter class name: Include non-project classes (8N) T &
(Qnm )
® & [bomal (Animal.Mammalia) MyProject [3

c" % MetersToInchesConverter MyProject [ 3

You can open any file in your project in a similar way by using 430 (Navigate | File)

Show Tips on Startup

Close Previous Tip

Figure 10. Android Studio Tips

Android SDK Environment

Once Android Studio is installed, it is
strongly recommended to configure the
environment of your system to point to the

folder where the Android SDK resides. In my

system, | have added an ANDROID_HOME
$ environment variable in my zshre file, as
follows:

# Path for the Android SDK

export PATH=~/Library/Android/sdk/platform-
tools:~/Library/Android/sdk/tools:"${PATH}"

# For Android stuff

export ANDROID_HOME=~/Library/Android/sdk
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Creating a New Project

To create a new project in Android Studio , just select the File Y
New YNew Project menu item, and follow the instructions as

shown in the following screenshots.

[ JoX ) Create New Project

Create Android Project

Application name

My Application|

Company domain

akosma.training

Project location

/Users/akosma/Desktop/MyApplication

Package name

training.akosma.myapplication Edit

" Include C++ support

" Include Kotlin support

Cancel Previous m Finish

Figure 11. New Project Wizard B Step 1
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[ JON ] Create New Project

A Target Android Devices

Select the form factors and minimum SDK
Some devices require additional SDKs. Low API levels target more devices, but offer fewer API features.

Phone and Tablet
API 21: Android 5.0 (Lollipop)

©

By targeting API 21 and later, your app will run on approximately 71.3% of devices. Help me choose
Include Android Instant App support
Wear

©

API 21: Android 5.0 (Lollipop)
TV
API 21: Android 5.0 (Lollipop)

(o]

Android Auto
~ Android Things
API 24: Android 7.0 (Nougat)

(o]

Cancel Previous Finish

Figure 12. New Project Wizard B Step 2
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[ JON ] Create New Project

H Add an Activity to Mobile

Add No Activity

Basic Activity Bottom Navigation Activity Empty Activity

/

Cancel Previous Finish

Figure 13. New Project Wizard b Step 3
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[ JON ] Create New Project

A Configure Activity

Creates a new empty activity

MainActivity

Generate Layout File

Layout Name

activity_main

Backwards Compatibility (AppCompat)

Cancel Previous Next

Figure 14. New Project Wizard b Step 4

After running the project wizard, Android Studio should show
you a windows similar to the one featured in image New

project in Android Studio
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= Introduction ) [z app ) I src ) I main ) [ java ) (4 training ) £ akosma ) 3 introduction ) (@ MainActivity A Czapp~| P £ 2R LEGQ

§ 7 Anaroia - © % % | © Vanactvityova >
b2l app 2
& manifests e
~ [ AndroidManifest.xml 1 package training.akosma.introduction; v
o java 2
3 training.akosma.introduction 3 import android.support.v7.app.AppCompatActivity;
& RRIMaIn ACUVILY . 4 import android.os.Bundle;
Ry training.akosma.introduction (androidTest) 5
v € = ExamplelnstrumentedTest . . L ..
traiining.akosma.introduction (test) 6 & public class MainActivity extends AppCompatActivity {
2 € % ExampleUnitTest 7
5 res 8 @Override
® layout 9 of protected void onCreate(Bundle savedInstanceState) {
> activity_main.xml 10 super.onCreate(savedInstanceState);
mipmay : o .
"ic ‘:uncw oo (5) 11 setContentView(R.layout.activity_main);
values 12 }
2 colors.xml 13 }
dimens.xml (2) 14
% strings.xml
& styles.xml
3 Gradle Scripts
Logeat » L
“ 8 Emulator Nexus_5X_APL_26 Android 8.0.0, API 26 No Debuggable Processes verbose [ o Regex  Show only selected application
£ Caused by: con.google.android.a hared. except i on: Error code: 393238 | Buffer overflow, no availabl
&4 at le.android, h.audio. Tee. f(SourceFile:103)
=B at c droid. d(SourceFile:2)
Fy at java. io. eam. read (1nouts 1)
o at L. android. . run(SourceFile:18) 9
at c droid. h.audi n. run(SourceFile:2) <9 more...> =
12-17 13:06:53.952 2329-2693/? I/AudioController: internalShutdown 8
12-17 13:06:53.954 2329-2329/7 I/MicroDetector: Keeping mic open: false ?
12-17 13:06:53.954 2329-2329/7 I/MicroDetectionWorker: #onError(false) j+d
12-17 13:06:53.954 2329-8874/7 I/DeviceStateChecker: DeviceStateChecker cancelled 3
]
‘27000 || Gilogeat| & T % 0: Messages % Eventlog (5] Gradie Console
[ Gradle build finished in 9s 315ms 141 LFs UTF-8¢ Context: <noconte a8

Figure 15. New project in Android Studio

Invoking Android Studio Actions

Instead of clicking your way around in
menus, you might want to learn the handy
# I +shift +A shortcut; this command allows you
to invoke any operation available in the IDE
without leaving your hands from the

keyboard.

Command Line Tool

Android Studio allows developers to install a command line
utility, useful to open projects directly from a terminal session.
Select the Tools Y Create Command Line LauncherE menu
entry and select the output folder for the script, as shown in

image Creating a launcher script for Android Studio
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[ ) ( ] Create Launcher Script

You can create a launcher script to enable opening files and projects in Android Studio from the command line.
Please specify the name of the script and the path where it should be created:

Jusr/local/bin/studio]

Figure 16. Creating a launcher script for Android Studio

Once installed, just type studio . at the root of a folder
containing an Android Studio project, and a new windows with

the current project will appear on your screen.

Many of the external tools required to build Android

applications are available directly from the Tools Y Android
menu in Android Studio, as shown in image Tools/Android

Menu in Android Studio

& Sync Project with Gradle Files
% Android Device Monitor
L. AVD Manager
L SDK Manager
v/ Enable ADB Integration
= Layout Inspector
(®» Theme Editor

Figure 17. Tools/Android Menu in Android Studio

We are now going to learn more about each of these pieces

individually.
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1.6. Kotlin

In May 17th, 2017, during the annual Google /0O conference,
Google announced that Kotlin [http:/kotlinlang.org/ ] was going to
be supported as a first-class language for developing Android
applications. This language was created by the same engineers
that created IntelliJ IDEA and Android Studio, and it is
uncannily similar to Swift [https:/inilhcem.github.io/swift-is-like-
kotlin/ ] in many ways. Kotlin is an extremely interesting choice

for Swift developers looking to write Android applications

using a safe, fast and modern programming language.

Follow along

The code of this section is located in the

Toolchain/Kotlin ~ folder.

We are going to create a small application using Kotlin, to show
how easy it is, and how similar Kotlin is to Swift. The listing
"Simple activity in Kotlin " shows the resulting code in a very
simple application, with a lambda set as the event callback for

button clicks.
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Simple activity in Kotlin

package training.akosma.kotlin

import android.support.v7.app.AppCompatActivity
import android.os.Bundle

import kotlinx.android.synthetic.main.activity_main.*
class MainActivity : AppCompatActivity() {
override fun onCreate( savedinstanceState : Bundle?) {

super. onCreate( savedlInstanceState )
setContentView(R layout . activity_main )

T T mp

button . setOnClickListener {
/I Kotlin class consuming a Java class
val person= JavaClass("Mary Poppins", 30)

T [ mp

/I Java getter turns into Kotlin property
printin  (person. namg

T [T

/I Property defined inside a Kotlin class
/I used by a Java class, accessed through a Java getter
textView . text = "Number: ${person.information.number}"

> [Tp [T> [T> [T [T>

Kotlin not only has a syntax that looks a lot like that of Swift, it

shares many features with AppleOs new language:

¥ Optionals
¥ Lambdas
¥ Functional programming features

¥ Ranges
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¥ Pattern matching

¥ Class extensions

Overhead

Using Kotlin in  your Android project
" requires adding a small library used at
runtime for interoperability with Java; this
library increases the size of the final

application in around one megabyte.

Kotlin compiles its code to native Android Runtime bytecode,
which means that setting the small overhead of the runtime
library aside, an application created with Kotlin behaves and is
distributed exactly like one created with Java. Not only that, but
you can mix and match Kotlin and Java code files in the same
project without problem. Kotlin is able to access any JAR file

compiled with Java, and Java is able to access anything defined

in Kotlin.
Interested about Kotlin?
Did you know that this book has a  Kotlin
Edition  [https://akosma.store/product/android-for-
! ios-developers-kotlin-edition-2018/ ]? Contact the

author at learn@akosma.training with the
subject "Interested about Kotlin" to receive a

discount in your purchase.
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The Android ecosystem includes many other possibilities for
creating applications beyond Java and Kotlin; at the end of this
book, the appendix " Third Party Android Developer Tools "
contains a list of other environments and programming
languages available to create Android applications. As you will

see, there is quite an array of different possibilities.

Converting Java Projects to Kotlin

To convert a Java project to Kotlin is very easy:

1. Select the Tools Y Kotlin YConfigure Kotlin in Project
menu entry. This will modify the Gradle files of the project

to automatically include the Kotlin plugin for the modules.

2. Once this is done, select the Java files you would like to
convert in the Android pane on the left side of the Android

Studio window, and select the Code YConvert Java File to

Kotlin File  menu entry.

The conversion from Java to Kotlin is usually quite fast and
provides relatively good quality Kotlin code. You might need,
depending on your project, to rewrite some Java idioms into

Kotlin ones, particularly in what pertains to optionals.
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Java and Kaotlin in the same project

Remember that Android Studio projects can
contain any number of both Java and Kotlin
$ files, and they can coexist peacefully one
next to the other. The Toolchain/Kotlin ~ projects
shows how a Kaotlin class can use a Java class

and viceversa.

1.7. SDK Manager

As the name implies, the SDK Manager allows the developer to
install, manage and uninstall different versions of the Android
Software Development Kit (SDK) in the local workstation.
Figure Android SDK Manager shows the default state after
launching Android Studio and installing the latest available
version of Android at the time of this writing, 7.1.1 (also known

as Nougat.)
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[ JOX ) Default Preferences

Q Appearance & Behavior > System Settings > Android SDK Reset
Appearance & Behavior Manager for the Android SDK and Tools used by Android Studio
Appearance Android SDK Location: | /Users/akosma/Library/Android/sdk Edit

Menus and Toolbars (USBKiPlatformsill SDK Tools  SDK Update Sites

System Settings
Each Android SDK Platform package includes the Android platform and sources pertaining to an

Passwords API level by default. Once installed, Android Studio will automatically check for updates. Check
HTTP Proxy "show package details" to display individual SDK components.
Updates | Name | APiLevel | Revision | Status
e Android API 27 27 1 Not installed
Usage Statistics " "
v 26 2 Partially installed
Android 7.1.1 (Nougat) 25 3 Installed
Notifications | Android 7.0 (Nougat) 24 2 Partially installed
Quick Lists Android 6.0 (Marshmallow) 23 3 Not installed
et Ve ES Andro!d 5.1 (Lolll})op) 22 2 Not !nstalled
Android 5.0 (Lollipop) 21 2 Not installed
Keymap | Android 4.4W (KitKat Wear) 20 2 Not installed
Editor Android 4.4 (KitKat) 19 4 Not installed
Plugins Android 4.3 (Jelly Bean) 18 3 Not installed
Android 4.2 (Jelly Bean) 17 3 Not installed

Build, Execution, Deployment

Tools Show Package Details

? Cancel Apply ﬁ

Figure 18. Android SDK Manager

1.8. AVD Manager

The Android Virtual Device or  AVD manager allows you to

create emulators for your debugging sessions.

[ NON ) Android Virtual Device Manager

Your Virtual Devices

Android Studio

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

=+ Create Virtual Device...

To prioritize which devices to test your application on,
visit the Android Dashboards, where you can get
up-to-date information on which devices are active in the
Android and Google Play ecosystem.

Figure 19. Android AVD Manager Wizard b Step 1
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[ JoX J Virtual Device Configuration

Select Hardware

Android Studio

Choose a device definition

(o5

= = = [ Nexus 5X
Category Name ~ | Playstore |  size | Resolution | Density |
v Pixel 5.0" 1080x1... xxhdpi
Wear Nexus S 4.0" 480x800 hdpi 1080px
Size:  large
Nexus One 37" 480x800  hdpi Ratio: long
Density: 420dpi
Tablet Nexus 6P 57" 1440x2...  560dpi
Nexus 6 5.96" 1440x2... 560dpi
52" 1920px
Nexus 5 B 4.95" 1080x1...  xxhdpi
Nexus 4 4.7" 768x12... xhdpi
Galaxy Nexus 4.65" 720x12... xhdpi
5.4" FWVGA 5.4" 480x854  mdbi
New Hardware Profile Import Hardware Profiles [¥} Clone Device...

? Cancel previous | ((DCAMM | Finish

Figure 20. Android AVD Manager Wizard B Step 2

[ oK J Virtual Device Configuration

System Image

Android Studio

Select a system image

_ x86 Images Other Images

Oreo
Release Name. | APILevel v | ABI | Target |
API 27 Download 27 x86 Android API 27 (Google Play,
. - 26
Nougat Download 25 x86 Android 7.1.1 (Google Play)
Nougat Download 24 x86 Android 7.0 (Google Play) Android
8.0
N
N | Google Inc.
System Image
x86
We recommend these Google Play images because
this device is compatible with Google Play.
Questions on APl level?
See the AP level distribution chart
[%)
? Cancel Previous Next Finish

Figure 21. Android AVD Manager Wizard b Step 3
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[ JoX J Virtual Device Configuration

Android Virtual Device (AVD)

Android Studio

Verify Configuration

AVD Name  Nexus 5X API 26

AVD Name
E‘D Nexus 5X 5.2 1080x1920 xxhdpi Change...
The name of this AVD.

® oreo Android 8.0 x86 Change...

b
Startup orientation D

Portrait Landscape

Emulated A . ~
R e Graphics:  Automatic <

Device Frame Enable Device Frame

Show Advanced Settings

Cancel Previous Next

Figure 22. Android AVD Manager Wizard P Step 4

[ JOX J Android Virtual Device Manager

Your Virtual Devices

Android Studio

Type ‘ Name ‘ Play Store ‘ Resolution ‘ API ‘ Target ‘ CPU/ABI ‘ Size on Disk ‘ Actions ‘
Ch  Nexuss.. 3 1080 x1... 26  Android.. x86 650 MB > 4~
ED Nexus 9... 2048 x ... 25 Android...  x86 650 MB | A4

? =+ Create Virtual Device... [4]

Figure 23. Android AVD Manager Wizard B Step 5
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Running apps in the Emulator

Once you have created an Android Virtual Device using the AVD
Manager, you can assign it to be used for debugging. To do that,
you have to first create a "Run/Debug configuration." You can
do that directly from Android Studio using the Run Y Edit

ConfigurationsE  menu.

[ XOX J Run/Debug Configurations
+ - [ & Name: | app Share
[ Android App
“Lapp ﬁ Miscellaneous ~ Debugger  Profiling
% Defaults
Module: = app a

Installation Options

Deploy: Default APK

Install Flags: |Options to 'pm install' command
Launch Options

Launch:  Default Activity

Launch Flags: Options to 'am start' command
Deployment Target Options

Target: = Open Select Deployment Target Dialog a

Use same device for future launches

~ Before launch: Gradle-aware Make, Instant App Provision

' Gradle-aware Make
" Instant App Provision

+

Show this page Activate tool window

2 Cancel Apply ﬁ

Figure 24. Creating Run and Debug Configurations in Android
Studio
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Emulator incompatibility with Docker

At the time of this writing, the following
message might appear on the Run console of
Android Studio when starting the built-in

emulator:

emulator: ERROR: Unfortunately, there's an
incompatibility between HAXM hypervisor and
VirtualBox 4.3.30+ which doesn't allow multiple

n hypervisors to co-exist. It is being actively
worked on; you can find out more about the issue
at http://b.android.com/197915 (Android) and
https://www.virtualbox.org/ticket/14294
(VirtualBox)

If this happens to you, make sure you are
not running Docker for macOS
[https://www.docker.com/products/docker#/mac: ] at
the same time, and if this is the case, quit

Docker.

To run your application, just click the ['Play!] button on the
toolbar. You are going to be asked to select a device (virtual or

physical) to run your device into.
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Types of emulator binaries

The AVD manager offers both "x86" and
"ARM" Android images; it is recommended
# to install only "x86" images, which run faster
in Mac workstations. It is much better to test
your app directly on a device, if you need to

test the code in an ARM environment.
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Android Emulator - Nexus_5X_API|_26:5554
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Figure 25. Standard Android Emulator
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Genymotion

As convenient as the built-in Android emulator is, it suffers

from several drawbacks:

¥ It can take a while to start, up to several minutes,
depending on the memory available in your machine and

the speed of the CPU.
¥ It does not work in full-screen mode on macOS.

¥ It conflicts with Docker for macOS.

Coping with a slow emulator

Please keep in mind that the default Android
emulator can be slow at times, so it is
strongly recommended to launch an
# instance of it and to leave it running while
you work on your code. Thankfully, Android
Studio includes a new feature which allows
your code to be deployed much faster to the
device or the emulator, and this will help

you have shorter code-test cycles.

Many professional Android developers use the Genymotion
[https:/mvww.genymotion.com: ] emulator instead, which is much
faster than the official emulator, offers full-screen mode
compatibility to macOS users, and does not conflict with

Docker. To use it you must install VirtualBox
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[ https:/mww.virtualbox.org: ] from Oracle first.

Free for personal use

Genymotion offers a free download for
personal use and evaluation, but it is a
" commercial developer tool and it is non-free
for professional use. Please refer to the
Genymotion website for information about

pricing and how to buy.
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o @ oo Genymotion for personal use - Genymotion - 7.1.0 - API 25 - 768x128...

V4 Q547

Figure 26. Genymotion Emulator
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Genymotion SDK path

If you use the Genymotion Emulator, make
sure to open the Settings screen and select the
Use custom Android SDK tools option, and browse
to the ~/Library/Android/sdk  folder, as shown in
the image Genymotion Emulator Settings
This will allow the standard Android Debug
Bridge included with Android Studio to
properly communicate with the Genymotion

Emulator.
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@ @ Settings

Account Network VirtualBox ADB Misc

— ADB tool connection settings

(O Use Genymotion Android tools (default)
@® Use custom Android SDK tools

Android SDK .osma/Library/Android/sdk

+ Android SDK tools found successfully

Figure 27. Genymotion Emulator Settings

Android Emulator vs. iOS Simulator

At this point, my dear iOS developer reader must be
remembering fondly the snappiness and convenience of use of
the iIOS Simulator. It is important to remember that the words

"Emulator” and "Simulator" are not synonyms!

Table 4. iOS Simulator vs. Android Emulator

iOS Simulator Android Emulator

Type of Code x86 ARM
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iOS Simulator Android Emulator

Hardware support Limited: orientation, Extended: camera,
memory warnings, Ul accelerometer,
telephonyE

In short, the iOS simulator allows Xcode to run applications
compiled for the x86 architecture to run in a small window
that has the shape and size of an iOS device. These iOS
applications have access to the whole RAM, disk and operating
system features of macOS, but they just happen to run in a

window with a strange shape.

The Android Emulator, on the other hand, allows applications
compiled for the ARM or Intel architectures to run in a well-
defined sandbox, with strict memory, disk and networking
capabilities, while providing a translation layer for the
instructions targeting the ARM architecture to be executed by
an x86 CPU.

Without regard for these differences, it is strongly
recommended (for both iOS and Android developers) to run
and debug their applications in real devices; this will give them
a better idea of the performance and the characteristics of their

code in the real environment.

1.9. Gradle

It is safe to assert that Android Studio is, under the hood, just a

visual environment built around Gradle [https://gradle.org: ], an
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open source build tool created with the Groovy programming

language. You can think of Gradle as a tool similar to Maven or
Make, but specifically taylored for the task of building and

deploying Android applications.

Every Android Studio project includes three default Gradle
build files:

1. The build.gradle file at the root of the Android Studio project,
providing configuration options for all subprojects and

modules.

2. The settings.gradle  file, at the root of the project, which
specifies the Gradle files to include (by default, only the

app/build.gradle ~ file.)

3. The app/build.gradle  file, which contains specific instructions
and settings for the Android application that will be built

by the project.

The latter one specifies compilation parameters, build types,
dependencies and many other parameters. The listing The

app/build.gradle file  shows a typical Gradle build file.
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The app/build.gradle file

apply plugin: ‘com.android.application’

android {
compileSdkVersion 27
defaultConfig {
applicationld  "training.akosma.introduction"
minSdkVersion 21
targetSdkVersion 27
versionCode 1
versionName"1.0"
testinstrumentationRunner
"android.support.test.runner.AndroidJUnitRunner"
}
buildTypes {
release {
minifyEnabled false
proguardFiles getDefaultProguardFile( ‘proguard-
android.txt' ), ‘'proguard-rules.pro’

}

T [T [ > e [T me

[T ™ M e [T

>~ T [T
—

dependencies {

E implementation fileTree(dir: libs' , include: [™jar' ])

E implementation 'com.android.support:appcompat-v7:27.0.2'

E implementation 'com.android.support.constraint:constraint-
layout:1.0.2'

E testimplementation 'junit;junit:4.12'

E androidTestimplementation ‘com.android.support.test:runner:1.0.1'
E androidTestimplementation
‘com.android.support.test.espresso:espresso-core:3.0.1'

}

Gradle can be invoked from the command line, using the

following command:

$ chmod +x ./gradlew
$ ./gradlew
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The output of running Gradle on the command line looks like
this:

To honour the JVM settings for this build a new JVM will be forked.
Please consider using the daemon:
https://docs.gradle.org/2.14.1/userguide/gradle_daemon.html.
Incremental java compilation is an incubating feature.

:help

Welcome to Gradle 2.14.1.

To run a build, run gradlew <task> ...

To see a list of available tasks, run gradlew tasks

To see a list of command-line options, run gradlew --help

To see more detail about a task, run gradlew help --task <task>

BUILD SUCCESSFUL

Total time: 9.259 secs

To discover the various predefined tasks available in Gradle,

just run

$ ./gradlew tasks

This will yield a long lists of tasks.
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Learning Gradle

Virtually anything that can be done from the
Android Studio IDE can be done from the
# command line using Gradle. It is
recommended to become familiar with this
tool, since this knowledge will be helpful to
configure build scripts, continuous

integration systems, and more.

1.10. Other Tools

The Android developer life is filled with various tools, each
with a specific task. This section will give an overview of the

most important of them.

Android Debug Bridge

The Android Debug Bridge (or ADB for short) provides the
capability to debug your application from Android Studio in an
emulator or in a device connected to the developer workstation.
ADB can be used in the command line, to install applications in

a device or an emulator, and to launch debugging processes.
ADB is a client-server system that consists of three items:

¥ A client, running on your developer machine, used to

trigger commands.
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¥ A daemon, running on the device or the emulator,

receiving and responding to commands.

¥ A server, running as well in your developer machine,

coordinating the communication between client and

daemon.
Enable developer options in your device
To enable ADB in your device, you have to
enable the USB debugging option in your
$ device, which is part of the Developer

options . On Android 4.2 and later, you can
enable the (otherwise hidden) developer
options by tapping seven times on the Build

numberitem in the Settings > About phone screen.

Developers can debug applications both via USB and via Wifi.
Below is a list of useful ADB commands:
¥ adb devices shows the list of available devices.

¥ adb start and adb stop help to start and stop emulator

instances.

¥ adb connect starts a debugging session on a device connected

through a wifi network.
¥ adb pull remote local ~ copies the remote file to the local file.

¥ adb push local remote copies the local file to remote on the

device.
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¥ adb shell starts a shell on the remote device or emulator.

¥ adb shell screencap /sdcard/screen.png  takes a screenshot of the

current display of the device.

¥ adb shell screenrecord /sdcard/demo.mp4  records the current

activity of the device in an MP4 movie.

logcat

logcat is the logger library used in Android apps. It basically
replaces the use of NSLog() (or print() in Swift) to output data in

the console while debugging or running Android apps.

Any Android application can log messages to the console by

using the following code:

Log.i ("application" , "This is a message for logcat" );

The Logclass is available after importing it:

import android.util.Log;

Hierarchy Viewer

The Hierarchy Viewer is very similar to the View debugger in
Xcode. It allows developers to inspect and understand the view

tree with all the widgets displayed in the user interface. In

Android Studio, select the Tools Y Android Y Android Device
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Monitor menu and select the Window \'(Open Perspective

Hierarchy View

The tree view on the left of the Android Device Monitor window

allows you to select the activity you want to inspect (which can
be any running application on a device or an emulator.) Select
the one that corresponds to your application, and you will be

able to see the full view hierarchy on the center of the window.

ProGuard

ProGuard is used to analyze the contents of APK files, in order
to reduce their download size, and to make sure that the limit

of 65'536 methods is not overridden.

Maximum size for Dalvik executables

Dalvix dex files are limited to a maximum
number of 65'536 methods; this is by design,
as surprising as it may sound. This number
of methods includes the methods imported
" from other libraries in the application. It is

very important then to use ProGuard to
remove unused code! If you need to support
more, please check the corresponding article
in the official documentation
[ https://developer.android.com/studio/build/

multidex.html: 1.
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Javadoc

Android Studio can extract the  Javadoc [https://en.wikipedia.org/
wiki/Javadoc: ] documentation included in the source code. Select
the Tools YGenerate JavaDocE menu and the dialog shown in

image Javadoc Generation Dialog will guide you.

O @® Specify Generate JavaDoc Scope

Generate JavaDoc scope

° Whole project

<>

Custom scope All Places
Include test sources
Include JDK and library sources in -sourcepath

Link to JDK documentation (use -link option)

Output directory:

private Generate hierarchy tree @use
R Generate navigation bar @author
1 Generate index @version
_ protected Separate index per letter @deprecated
public deprecated list
Locale:

Other command line arguments:
Maximum heap size (Mb):

Open generated documentation in browser

? cancel | (EIEN

Figure 28. Javadoc Generation Dialog

You can add Javadoc comments very easily, on top of classes,

methaods, fields and any other Java element:
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/**

E* Short description.

E*

E* @param variable Description

E* @return Description

Ex/

public int methodNamé..) {

E // method body with a return statement

}

1.11. Summary

Google provides a solid set of tools for Android development,
including most if not all the tools required to get the job done.
Some commercial tools exist as well, and they provide a certain

added value to the equation.

Developers spend most of their time in Android Studio, editing
and debugging code, both in emulators and on a device. Devices
must have "developer mode" enabled in order to enable

debugging via USB.

The Android SDK Manager is in charge of the installation and
removal of different versions of the Android SDK in the
workstation. The Android Virtual Device Manager is used to
create emulators with different versions of Android. The
Genymotion emulator is a commercial option to the standard
Android emulator, offering several functionalities and better

performance.

With the knowledge gained during this chapter, we are going to
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start writing some Android applications, in order to learn how

to tie all these tools together.
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Chapter 2. Debugging

Writing software is a difficult activity, and in Android the
chances for things to go wrong are multiplied by the
astronomical number of devices available in the market. This
chapter will show some useful techniques to create, debug and
troubleshoot apps in different environments and with different

tools.

2.1. TL;DR

For those of you in a hurry, the table below summarizes the

most important pieces of information in this chapter.

Table 5. Debugging Android Apps

Android i0S
Debugger JDB LLDB
Log output logcat Xcode console
Remote debugging yes no
Log viewers PID Cat & LogCat libimobiledevice &

deviceconsole

Network logger NSLogger NSLogger

2.2. Enabling Exception Breakpoints

The first thing that | recommend you to do is to enable
exception breakpoints, either caught or uncaught. This will

enable Android Studio to stop the execution of the application
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in case an Exception occurs, and given the wide range of
possibilities for errors, this can be a handy measure before any

debugging session starts.

To do that, just open the Run YView BreakpointsE  (or hit the
shift +1 +F8 keyboard shortcut) and check the "Java Exception

Breakpoint" and the "Any Exception" checkboxes, as shown in

image " Breakpoints Window in Android Studio

o o Breakpoints

+ ® @ @© Any exception
@ Java Exception Breakpoin Enabied

¥ Any exception

@ Exception Breakpoints Suspend Al © Thread
When any is thrown Condition: 2]

Log message to console Filters

Evaluate and log: Catch class filters:

Disabled until selected breakpoint is hit:
<None> E

After breakpoint was hit e Disable again Leave enabled

Instance filters:

Class filters:

Pass count:

Notifications

Caught exception
Uncaught exception

Figure 29. Breakpoints Window in Android Studio

2.3. Enabling USB Debugging

If you have reached this point in the book one could imagine
very well that you have been able to successfully run code in
your device; but for those readers who have jumped directly to
this section, here is a quick recap of the steps required to debug

applications in your device.
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First, you must enable " Developer mode" in your device. Open
the Settings application and scroll to the "About phone" section.
In that screen you should see a "Build number" entry, which
you must tap seven times . If you try to do it again, you should
see a "toast” message just like the one shown in image

Developer mode already active
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Phone status

RAM

6GB

Storage
64GB

Android version
8.0.0

Android security patch level
September 1, 2017

Baseband version

MPSS.TH.
2.0.c1.9-00102-M8996FAAAANAZM-1.99649.1.118107.1

Kernel version

No need, you are already a

developer.

Build number
ONEPLUS A3003_16_171116

Figure 30. Developer mode already active
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After you have done that, the Settings application will display a
new "Developer" item. Select it, scroll down and you will see a
toggle switch to enable USB debugging in the device, as shown

in image USB Debugging switch .
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<  Developer options

On

Debugging

USB debugging ®

Revoke USB debugging authorizations

Bug report shortcut

Select mock location app

Enable view attribute inspection

Select debug app

Figure 31. USB Debugging switch
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2.4. Enabling WiFi Debugging

The Android debugger can also be used via a standard WiFi
connection, although this can be a security problem and you

should remember to disable this capability when you are done.

First connect your device with the USB cable and make sure

that ADB is running in a specific port:
$ adb tcpip 5555

To enable WiFi debugging, then issue the following command,

to retrieve the IP address of the device:

$ adb -s e99b50ed shell ifconfig
The common output of the ifconfig ~ command returns
information for each of the interfaces available in the device;
normally the one labeled wiano is the one you are looking for.
Write down the IP address, disconnect the USB cable and then
run the next command:

$ adb connect 192.168.1.xxx:5555

The adb devices command should show something similar to the

following now:
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$ adb devices -

List of devices attached

192.168.1.xxx:5555  device product:OnePlus3 model:ONEPLUS_A3003
device:OnePlus3

If you see the above, you can now use the device from Android
Studio or any other IDE, and you will be able to debug your
application just as if it were running tethered through the

standard USB cable.

At the end of your debugging session, make sure to type the

command to disable wifi debugging in your device.

$ adb -s 192.168.1.xxxx:5555 usb
This is a security measure, to disable any attempts in any
network to debug and inspect applications in your device. After
running this command, any attempt to connect to your device

should print the following output:

$ adb connect
unable to connect to 192.168.1.xxx:5555: Connection refused.
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Some devices offer a menu entry in the
Developer settings called "ADB over
network” which serves the same purpose,

# allowing you to enable and disable the
setting visually, as shown in image  ADB over
network option (Source: stackoverflow.com/
a/10236938/133764).
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