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The History of Java

In the early 90s, extending the power of network computing to the activities of everyday
life was a radical vision. In 1991, a small group of Sun Microsystems engineers called the
“Green Team" believed that the next wave in computing was the union of digital consumer
devices and computers. Led by James Gosling, the team worked around the clock and
created the programming language that would revolutionize our world — Java.

The Green Team demonstrated their new language with an interactive, handheld home-
entertainmentcontrollerthatwasoriginallytargeted atthedigitalcabletelevisionindustry.
Unfortunately, the concept was much too advanced for the team at the time. But it was
justright forthe Internet, which was just starting to take off. In 1995, the team announced
that the Netscape Navigator Internet browser would incorporate Java technology.

Oracle Corporation is the current owner of the official implementation of the Java SE
platform, following their acquisition of Sun Microsystems on January 27, 2010. This
implementation is based on the original implementation of Java by Sun.

Today, Java not only permeates the Internet, but also is the invisible force behind many of the
applications and devices that power our day-to-day lives. From mobile phones to handheld
devices, games and navigation systems to e-business solutions, Java is everywhere. Java
is, one of the most popular programming languages in use in the IT industry.

To read more information about Java history you can find them on Oracle web site on
the following link: http://oracle.com.edgesuite.net/timeline/java/

To find more detentions, practical examples and details about Java you may explore
the Oracle web site through the following link:

https://docs.oracle.com/javase/tutorial/

How Java Programs work?

Imagine you want to create a Microsoft word file that includes reports or any other contents,
what's the first step you need to take? The answer is you will open the software that you will
use to create this file, which means you will open the Microsoft word software, where this
software will help you create this word document and anyone who wants to read this file
also needs this Microsoft Word software to read the content of the file.

The same thing for Java, you need software to write or open the source code file, this
software is called Java Compiler or IDE (Integrated Development Environment). We
have a lot of IDE software like Eclipse, NetBeans, Android Studio and others. They are
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called Javac. Here in this book, we will use Android Studio as the Java compiler.

The Java source codes which were written in Android Studio (IDE) will be considered as
project.class files that have the ability to run and get results, where this class file will be
moved to JRE (Java Runtime Environment). JRE in turn has a part called Class Loader,
which is responsible for receiving the class file and executes it by the Execution Engine
part of the JRE.

The following flow chart will display the work flow path of any Java file from being
written to run and produce the output.

Integrated development envirohment )

IDE

Java Compiler m
=%
¢ Class File

| |

Other Files
Execution Engine
Java Development Kit

L% J

¢ Runs on

Java Program Work Flow
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The previous chart displays that there is a main part of creating and running Java
program called JDK (Java Development Kit), this software includes the part, which is
responsible to write and run the code and then send the result to the operating system.

Install Java JDK and JRE

To start creating the Java program, we must install the Android Studio (IDE) and to
install it, we need to install the prerequisites of it which are the JDK and JRE. You may
download the JDK and JRE for free from the official website of Oracle, below is the
download link:

http://www.oracle.com/technetwork/java/javase/downloads/jdk8-
downloads-2133151.html

Java SE Development Kit 7u79

You must accept the Oracle Binary Code License Agreement for Java SE to download this

software,
Accept License Agreement '® Decline License Agreement

Product / File Description File Size Download
Linux x86 1304 MB  jdk-TuT9-linux-i586.rpm
Linux x86 147.6 MB jdk-TuT9-linux-i586.targz
Linux x64 13169 MB  jdk-Tu79-linux-x64.rpm
Linux x64 1464 MB  jdk-Tu79-linux-x64 targz
Mac OS X x64 196.89 MB jdk-TuT9-macosx-x64.dmg
Solaris ®x86 (SVR4 package) 140.79 MB  jdk-Fu79-solaris-i586 tarZ
Solaris x86 96.66 MB  jdk-Tu79-solaris-i586 targz
Solaris x64 (SVR4 package) 2467 MB  jdk-TuT9-solaris-x64.tard
Solaris x64 16.38 MB jdk-TuT9-solaris-x64.targz
Solaris SPARC (SVR4 package) 140 MB  jdk-Tu79-solaris-sparc.tar.?
Solaris SFARC 99.4 MB jdk-TuT79-golaris-sparc.targz
Solaris SPARC 64-bit (SVR4 package) 24 MB jdk-Fu79-solaris-sparcv9.tar.Z
Solaris SPARC 64-bit 184 MB  jdk-Tu79-solaris-sparcv9.targz
Windows x86 13831 MB  jdk-TuT9-windows-i586 exe
Windows x64 140.06 MB jdk-TuT9-windows-x64 exe

This Java SE kit which you will select includes the JDK & JRE thus your selection will
depend on your operating system which you have on your computer.

Select “Accept License Agreement” and click the JDK file type which is most suitable
for your operating system. The selected file will be downloaded on your system. Once
the file is downloaded on your system, double click on it and your will see the following
screen:

Then, click Next on the following dialog box:
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ORACLE

Welcome to the Installation Wizard for Java SE Development Kit 7 Update 79

This wizard will guide you through the installation process for the Java SE Development
Kit 7 Update 75.

E: Java Mission Control profiling and diagnostics tools suite is now avaiable as part of
JDK,

[ Next> || cancel |

On the following dialog box, click Next.

ORACLE

Select optional features to install from the list below. You can change your choice of features after
installation by using the Add/Remove Programs utility in the Control Panel

Feature Description

I [ . =3 = | Development Tooks | The standalone JRE and JavaFXx
g‘: Source Code runtime, Any application can use

this JRE. Itregisters the Java
=T |Pubic JRE Plug-n and Java Web Start with

brewsers. It can be uninstalled
separately from the JDK. It
requires 173MB on your hard
drive.

Install to:
C:\Program Files\Javalidkl. 7.0_79\ Change...

| < Back iI Mext > ] [ Cancel |
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The installation will start like following; wait for it to finish.

48l Java SE Development Kit 8 Update 111 (64-bit) - Progress =]a] &/ |

Status:

Once the installation is complete, you will see the following screen. Click “Close” to
finish the installation procedure.

ﬂ Java SE Development Kit 8 Update 111 (84-bit) - Complete

Java SE Development Kit 8 Update 111 (84-bit) Successfully Installed

Click Mext Steps to access tutorials, APl documentation, developer guides, release notes
and more to help you get started with the J0K.




To verify if you have successfully installed JDK on your Windows machine, follow the
steps below:

1. Open a command prompt by clicking Start >Run, then type ‘cmd”, then click OK

2. In the window that opens, type java —version then press Enter if you are using
Microsoft Windows.

3. You should see the following message in the console if your installation was
completes successfully.

i

Microsoft Windows [Uersion 6.1.76811 _ .
Copyright (c) 20889 Hicrosoft Corporation. ALl rights reserved.

£

. Rixed mode) m|




Why did Google choose Java over other programming languages?

The basic advantages of having Java programming language for Android SDKs
(software development kits) are given below:

1.

Java is a known programming language; developers know it. Java has yet again
emerged as one of the world's most popular programming language. Also,
there are many engineers who specialize in Java making a vast developers'’
community which collaborates with each other.

It's harder to shoot yourself with Java than with C/C++ code since it has no
pointer arithmetic.

It runs in a VM, so no need to recompile it for every phone out there and Java is
easy to secure. This is Java's very important feature. Running on a VM (thus no
recompiling) is a huge plus. Also, it easily separates processes from each other,
preventing a rogue application from destroying your phone or interfering with
other applications. Every App has assigned its own address.

As said in point number 1 above, since Java is the most popular programming
language, a large number of development tools are available for developers. Java
has huge open source support, with many libraries and tools that are available to
make developers life easier.

. Several mobile phones already use Java ME, so Java is known in the mobile

industry and the engineering industry.

Also, Android as an operating system runs on many different hardware platforms
including smart TVs, Android wear etc. Given that almost all VMs JIT compile
down to native code, raw code speed is often comparable with native speed.

A lot of delays attributed to higher-level languages are less to do with the VM
overhead than other factors (a complex object runtime, ‘safety’ checking memory
access by doing bounds checking, etc.).

. Java allows developers to create sandbox applications, and create a better

security model so that one bad App can't take down your entire OS,

Android OS Structure

Before you start coding, you will learn Android OS structure on which your app will run.
Android uses Linux 2.6 kernel as the hardware abstraction, below is the Android OS
structure.

The below picture shows: Java code working on the application layer of the Android
operating system structure.
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Install Android Studio

Following are the steps to install Android Studio on your system
1. Open the following link to download Android Studio

https://developer.android.com/studio/index.html

Android Studio

The Official IDE for Android

> Read tha docs > Seethe release noles
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2. Click the “Download Android Studio” button.

Download Android Studio

Terms and Conditions

1. Intraduction

3. Accept the terms and conditions then click on “Download Android Studio for
Windows" button. This will start the download of an executable file called android-
studio-bundle-xxx.xxxxxxx.exe, where xxx.xxxxxxx refers the build number.

-~ _ . | Note that the button label and file name would change if you are using a
4~ | Mac machine because the download webpage will automatically detect
your system.

4. Run the Windows installer file to start the installation wizard.




Android Studio Setup — X

Welcome to Android Studio Setup

Setup will guide you through the installation of Android
Studio.

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

Click Next to continue.

Android
Studio

Make sure that you have Java Development Kit (JDK) 6 or higher
installed on your machine to run Android studio . Android Studio
now comes bundled with OpenJDK 8. Existing projects still use
the JDK specified in File > Project Structure > SDK Location. You
can switch to use the new bundled JDK by clicking File > Project
Structure > SDK Location and checking the Use embedded JDK
checkbox.
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5. Select the components you have to install and click, Next.

4% Android Studio Setup

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

Check the components you want to install and uncheck the components you don't want to
install, Click Next to continue.

Select components to install:
Android SDK
Android Virtual Device

Space required: 4.8GB

< Back Next > _ Cancel

6. Click “I Agree” to move to next step.

“% Android Studio Setup — X
License Agreement
Please review the license terms before instaling Android Studio.

Press Page Down to see the rest of the agreement.

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

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

1.1The Android SDK (referred to in the License Agreement as the "SDK” and spedifically
incuding the Android system files, packaged APIs, and SDK library files and tools , if and
when they are made available) is licensed to you subject to the terms of the License
Agreement, The License Agreement forms a legally binding contract between you and

W

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

<gack | TAgee | | Cancel
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7. Next, you should specify the location of the Android SDK folder if you already
have the SDK installed on your machine. This is an important step to follow
if you want to use the already installed Android SDK tools, platforms, system
images...etc. instead of using the single platform and system image that come
with Android Studio installation bundle.

“. Android Studio Setup - *

-H Install Locations

Android Studio Installation Location

The location specified must have at least S00MB of free space.
Click Browse to customize:

[ C:\Program Files\Android\Android Studio Browse..

Android SDK Installation Location

The location spedified must have at least 3. 2GB of free space.
Click Browse to customize:

| C:\Users\HP\AppData'Local\Android\sdk 1 Browse...

< Back Mext > Cancel

8. Next, click “Install” to start the installation process.

. Android Studio Setup — *

Choose Start Menu Folder
H Choose a Start Menu folder for the Android Studio shortcuts,

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

Accessibility A
Accessories
Administrative Tools
Android SDK Tools
Android Studio
Inkscape 0.91

Java

Java Development Kit
Maintenance
Microsoft Expression
Microsoft Silverlight

[[]Do not create shortcuts

< Back Install Cancel
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9. Once installation is complete. Open the Android Studio and it will show following
loading screen.

Android

/X Studio

Powarad by intelliJ Platform

Now, Android Studio is installed on your machine and ready to be used for Android
Development.
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Creating an Android Project (Java Project) Using Android Studio

It's important to know that Android studio isn't built for Java development; it is specialized
for building Android applications, so you will not be able to create “New Java Project” in
Android Studio. Instead, you will be creating an Android project containing a Java library by
which you will be testing your Java Code.

1. Open Android Studio

2. To create an Android project Click : “Start a new Android Studio project” ,to get

“, . New Project

Android Studic

|| Configure your new project

Application name: First Lesson ]

Company Domain: | jeve.sndroidatc.com

Package name i, andrordatc java firl esaon

m
(9
=

Project location: Di\Java_Training\FirstLesson

3. Write the Application Name: First Lesson, Company Name here consists of three words
separated by dot and in this example project write java.androidatc.com and the Project
location you should select where the project will be saved, then click Next.

The package name uniquely identifies the app on the device; it is also unique
- . in the Google Play store. This means that once you have published an app
_/O\_ with this package name, you can never change it; doing so would cause
your app to be treated as a brand new app, and existing users of your app
will not see the newly packaged app as an update.




Create and Run Java Projects AND-404

4. On the next dialog box, there are some details about the description of the
Android device which this application will run on. You will learn about this

dialog box in the Android Application Development course. Keep the default
configuration and click Next.

H Target Android Devices

Selact the form factors your app will un on

Difanirl platfonm sy ceguet ipainte S0NG

B Frone end Table
Whniomm §055, | A1 30 nchid 10 o] B

Euower A1 bpvaty e miore direces, But b frwms featurn: svadabie.

By targetensg AP1.34 and Lot yous app il rum o £ 1% of the devices
St s actien o e Gocghe Py Sor.

igip mi cheoay
[ ear
[T ST T ST pe— B
Ow
Wramspm SDK | AP 21 Badhond 500 (Lofpop| n
[ turadomiat dsam
[T s

L T 1 ———r B

5. In the following dialog box, keep the default configuration “Blank Activity” and
click Next.

‘ H Add an activity to Mobile

Add Mo Activity
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6. In the following dialog box, keep the default configuration -this configuration will be
explained in details in the Android Application Development course- click Finish.

Crestes a new blank activity with an app bar,

e
Lamit Narme scrnvy |
Tithe: | Mainactivity |
Mervu Resource Mame: | menu_main |
) Use 5 Fragment
Y
Blank Activity

¥ true, the content will be a fragment

i ] (e ) (o] D
—

7. After clicking the Finish button, creating the application process starts and you will
see the following process:

Buslding Firstlesson’ Gradle project info

Gradle Build

8. You will get the following screen:

Fie Edi Yw Mecgpbe (ode deabge Belocer fwdd Fan Teck VO fiedow [iep

BUG +#+ AO0 AR 64 HEm b ok ¥3 ELAS 7 q
Fifinttomen Cimp iwc Cimen Ciom byt 5 codont maend ]
- Qb 81| & Mt 8 | B costert el ¢ fy
Faletty 81 [l Bwemids [ @roasecte Thueicey- 9 0. CompseanaTur Id 0 -r;‘

i Lo |- H B 2aao o Eoemiaueyey s
| Fremelrppan
| Lvea myenst (Heerisoeast]

|| Linasrt syet (Vvscnl)
Teblelaysut

1 TahieRirn

e B Vst 3 2 Feoeen
'i TN
§

HET B

W bpmnd  § § Aadrsd Mondos klllllr-»ﬂ.‘m W3 buntlog ) Graste Consale
EMMMﬂmmMMuﬂ ¥ | A T e = B
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You can check the directory where you have created the application to find the following

files that have been created as it is illustrated in the following image:

The files Path is: D:\Java_Training\FirstLesson

- Include in library =

MName :
A .gradle

& wdes

& bpp

\ build

L gradle

L libtest

| -gitignore

| build.gradle

__| FirstLesson.imil

. gradle.properties
| gradiew

[} gradiew.bat

| lecal.properties

| settings.gradie

Share with ~

Bum Mew folder

Date modified Type Size
EANY/201612:31 AM  File folder

A6 1251 AM File folder

£19/701612-31 AM File folder

B/19/2016 6:02 AM File folder

E/19/2016 12:20 AM  File falder

8/19/20161:23 AM File falder

GITIGNORE File
GRADILE File
IML File
PROPERTIES File
File

EA19/2016 12:20 AM
B/19/2016 12:30 AM
E/19/2016 12:31 AM
E/19/2016 1.2:20 AM
8/19/2016 12:30 AM
8/19/2016 12:30 AM
E/19/2016 1230 AM
E/10/2016 1:23 AM

Windows Batch File
PROPERTIES File
GRADLE File

9. To create Java Library, click on File menu > New - New Module...

I, v Computer » MNew Volume (D:) » Java_Training » Firstlesson »

1KE
1KB
1 KB
1KB
3 KB
3 KR
1 KB
1kB

10. Inthe image below, we will get the below dialog box. Select “Java Library” and click Next.

Crnatirs o o v ity

Tgort Lotgeon ST Progact

. -
§ W m
] ] =]
st stssrtuoy [ oo oeaties
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11. In the following dialog box, enter the “Library name”: /ibTest and the “Java class
name”: Main and then click Finish.

Craabes o e lavvs bary,
Litiary nasree I.E,'_“‘. )
: . Jaia pathage name comeamele =
e s name Mpn
B3 Create gitigrore fle

L+ Firs [DAlava_Train - [app] - -\a
__E_'de E_r._lit _!.M _Nau\igale ;_r.»de Anall_.'_;_,e Befactar B
DO+ XOH QA <+
3 Firstlesson  Clapp + Clsrc 0 main | C5res
i Android ~ | O ok | %)
v Clapp

= [ manifests

= java
G res

@ Captures

£ java
¥ [ comexample

£ s Main
v (& Gradle Scripts
(2 build.gradle (Project: FirstLesson)
(= build.gradle (Medule app)
(= build.gradle (Module: libtest
[E] proguard-rules.pro (ProGuard Rules for app)
l.h gradie.properties (Project
(S settings.gradie (Project Sertings
[t local.properties (SDK Location)

In the left side, there are three main elements where the solution explorer resides:

1. App
2. Libtest (Library Name)

3. Gradle Scripts

Note: You will be dealing with only the Libtest module, where you will be writing the Java Code.
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Writing a Java Program

Java program or Java project consists of group of classes; each class will achieve part
of a Java program.

At the start of each project you should start with write class, to create a class you must
consider the following three items:

1. Class type (Public, Private, or Protected).
2. Write “class” keyword to declare the class.

3. Next to “class” keyword is the name of your java class.

The following image may display what | mean more:

Class type (Public, Private, or Protected) Identifies the Main as a class
public class Main {

Class body is between »

these two parentheses }

Main is the name of the class

The following screenshot shows the Main class you have created.

-:"ﬂ-“w’-f ning\FirstLesson] - 5

| File Edit View Navgate Code Anshze Refoctor Build Run Tools VCS Window Help
DHD #4 X000 QAR ¢ ¥ Sep-/Pp k2 b 3 ERE & ?
£ Firstlesson * Calibtest | [ src [ main © Cljova 5 com [ cxample =" Main

i W Androld . v 5 s | 8- 17 | £ l'-'llnﬁ.mﬂﬂm L Ecuﬂhnl mainyml ® | (0 Main,java ®
‘E k E‘F‘P package com. t:nwl:

v O Wbtest

- ¥ Ojave public class Main {

t‘ﬁ:i v [ ecem earmple

:E:"g © B Main 1]

k| Gradle Scnpts

m

Each Java project consists of group of classes, and there are three types of classes:

1. Public is the default class type and it exposes the class to other classes outside the package
which means any class can refer to the field or call the method of the public class

2. Private hides from other classes within the package, which means that only the
current class will have access to the field or method.
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3. Protected is a version of public restricted only to subclasses, which means that only
the current class and subclasses (and sometimes also same-package classes) of
this class will have access to the field or method of the protected class.

Before starting Java with Android Studio keep in mind the following:
1- The red marks in Android Studio refer to compile-time errors in your Java
_© . code. A compile-time error (also known as a compiler error) is an error that
= prevents the computer from translating your code.
2- Java Is case-sensitive, which means that system.out.printLn isn't the same
as System.Out.Printin

Java class starts with the following function:

Public static void main (String args[])

The following table displays what's the meaning of each part:

Public means that main ( ) can be called from anywhere.

Static means that main ( ) doesn't belong to a specific object

Void means that main( ) returns no value

Main main is the name of a function. Main () is special because it is the start
of the program.

String means the data type

Args args is the argument passed to the function. “args” is not special; you

could name it anything else and the program would work the same.

The Java program will include the following at the start:

4 2

Public class Main {

public static void main (String args[])

{

1}
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Java Methods

If you run the above code it will not give you any result, you have to add the Java
configuration, which will help building a Java program by adding methods.

A Java method is a collection of statements that are grouped together to perform an
operation.

When you call the System.out.printin() method, for example, the system actually
executes several statements in order to display a message on the console.

Print out on screen method:

The following example will show how you can use the System.out.printin() method to
print out whatever is written between the two parentheses:

' A

public class Main {

public static void main (String args[])

{
1}

System.out.println(“Hello Android ATC”);

When you will run the above class you will get Hello Android ATC as output on the screen.

Running a Java Program

You can run a Java class by clicking the run button P on the Android Studio tool bar.

File Edit View MNavigate Code Analyze Refactor Build Run Tools VC5 Window Help
ODHO ¢4 00 QR ¢ > ¥ Mine|p ol @ $EE & ?

Or by press Shift + F10 keys.
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Also, you can run the class by right clicking anywhere on the class and then select
Run on the shortcut menu as the following figure illustrates:

| Ean e et e e B MR R e e 2
DHG 4+ X000 Q8 o< W M- /b 3R @ $L 8% 7
Ci Frstlesson | £ Wbtest | ) stc | £ main 5 java (21 com | 5 cxample . <* ban |

B Andoia. = O o | & 1 | B Mainjava |
» Clape package com. snsspler

v ljove public class Main |
AL * mfm | publi  CopyReference Ctale Ales Shifts C
% Main 1 1 paste Carl=
= % Pastefrom History. Clrbs Shift= ¥
| L Paste Simple Cirl+ A= Shaft = ¥
i Column Selection hode Akl s Shift=Inzer
i Find Lisages hltsF7
&5 Anshyze
L ] Befactor
Falding
Go To
Generats... AR Bnjert
B Sove Main.mami)’
|
) # Debug '‘Mainumaing'
E K Aun Mairmani)’ with Coyerage
E: Local History v
& Compare with Cpboard
File Encoding
g & Creste Gist..,

- v w w

When you click the Run option first time only, you will get the following dialog box
which is asking you about the device details that the Java code will run on. The Java
code in Android Studio can be tested on phone, tablet, wear or TV.

Click the wizard button which is beside the Android virtual device

() Choose a running device

Device I State | Compatible |Serial Number]

© Launch emulator

Android vittusl device | [none] |~ [
[ Use same device for future launches

[0k ] [[conce] [rite |




Create and Run Java Projects AND-404

Then, click “Create Virtual Device..." button.

e S ST T T WD S e w0 g T
o S e e

P —————
T L S SeeE. |

Tz g wheS Seecm S wmur aicdioe o el e
oo Jeie g, st a e P ap ey st
Y B S e Tt @ Ty L el g Ta e me.

Select “Nexus 5” under “Phone” category as displayed on the hardware device, then click Next.

& Select Hardware

' Sz mormal

m Hesas 66 . 1440250 S60dps ::::-vlgw
Tablet Newi & 5957 L4250 Seldpe

4 Rl
Geluy New: 55 grt ] thigi
54" PRAGA 540 s mdpi
51° WVGA 51° ABE00 mdpi
| MewHardveane Profile | | Impant Hardware Profies | & | | Clone Device..
N | o (Lre ]

In the following screen, click Next.




Create and Run Java Projects

Select a system image
(] i !
o ? Nougat
Release Hame AP Level = A Target
Maugat Devenlead Fo W5 64 Ardread TLT G
Novgat Dovnicsd z o Andresd 71T furith A WP Ll
Mot M s kT enGeogeds G
Novgat Downlcad M 55 Androad 70 it Gaog v AP rgiroad
h Geagl R 1]

Marsbmallive F-] 2 Andread 6.0 {with Geegle APH) [ Sepat il
Marshamaliow 2 5 Aimdresd 8.0 {with Geogle APl e Google Inc.
Laitipep Download Amredd 51 g ie AR .
Laitipop Download & i o xB6_B4

These images are recommended because they run the
fastest and include suppont for Google APk

Questsons on AP level?
See the AP] leved distribution chart

e | [N [(oooce | [ o | [

|
i

Keep the default configuration and click Finish in the following screen:

Android Virtual Device (AVD)

~

Verify Configuration
AVD Mame | Mewus 5 AP124 2 | AVD Name
[0 Wewss 495 1080:1920 420dpi | Crange.. |

----------- The name of this AVD.
B rown Aecread 7086 64 L.Change- |

Porrait

Landscape

Ermulated oo f :
Perk . Graphics: | Aubomstic n
DeviceFrame [ Enable Device Frame

Show Advanced Settings |

e | [ ext | [ conen | L e |
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You will get the following screen:

Your Virtual Devices
Aemglrza it

T pirsiRet adsth Sovid ot 1o 1ol pras REpRCHtes on, ol the
i Cinbbairs, e pou oo gt op-o-date infanmation on
which danor aw gctren in the Arcicsd and Soogle Pley scooyriem,

Tyee | Hame | Feachamn | &P | Taget | CPUVAET | Gaxe on Dtk | Asteris

[ wewsama 1080 = 190 whdlpi u Andread 70 E564  2GB p s
[ sewssarin 1080 = 1§k helpi H Andreid 70 (Google &Fl) BG4 630 MB b
[0 Hewsse aptz 1440 = 2560 SSddgi u Android 70 (Google AFl) 8564 1GB p o
[ deastrarimz 1440 = 2560 S60dpi u Android 70 {Google AP)  WB6.64 650 MB p s
[ wewssamnn 1840 = 7560 S60dgs u Android 70 (Google AP) @564 1GB P+

You will get the following:

Now when you will run the below class code again, it will ask again about the virtual
device, this time select “Nexus 5 APl 24" as Android virtual device and click “Ok” to see

the output of your code.
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Elle Edit View MNavigate Code Analyze Refactor Build Run Tool: VCS Window Help

DHO #4 X000 QR ¢ ln--.gp_Jr#na *¥@m gLaw ?
ﬁﬁlﬂm :ilﬂ:-irtlil\cltfnun1tljm Elmm.'lmmh.ngﬂunf

g! W Android - IS - T | (£ MainActivity java * ] I content_mainxml ® | e Mainjava =
£|» Clapp package com.example;
Slw [ libtest
L1 - B jova public class Main [
| = v BIcomeample ;{;ubli.t: static void main (String arga| ])
' Main Systes. out.println("Bello Android ATC"):
b (2 Gradle Scripts !
| I
1
»
£
Z

You will see the following output, where you will get the “Hello Android ATC" text printed.
This text can be anything you wrote above between parentheses of System.out.println.

-g Run ' Main
= |+ *C:\Frogram ...
=
= Helle Android AIC
= | I
e
n | = Process finished with exic code O
g = |
2| | =
&
7 i

N 1 #E 5 Debug B TODO 6 Android Monitor [ Tenr
- Cumpllatlun completed successfully in 65 59ms (moments ago)

Add more text using the System.out.print as shown below:

4 N
public class Main {

public static void main ( String[] args ) {
System.out.print(“Hello Android ATC”);
System.out.print(“Java Fundamentals for Android™ Development™);
System.out.print(“Android™ Application Development”);
System.out.print(“Android™ Security Essentials”);
System.out.print(“Monetize Android™ Applications”);
System.out.print(“For more information check www.androidatc.com”);

1}
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When you run the Java program you will get the following result:

’ 1 "C:\Program Files\Java\jdk1.8.0 73\bin\java" ...

Hello Android RTCJava Fundamentals for Android™ DevelopmentAndroid™ Application Developmenthndroid™ Security EssentialsMonetize Android™ ApplicationsFor more informat
LIRS Process finished with exit code 0
]

=
L2

1]

All the output of the System.out.print methods will be on the same line; however, if you replace
System.out.print method with System.out.println in the previous code, we will get
the following result:

* i "C:\Program Files\Java.\Jdkl.B.ﬂ‘_?ﬁ"\blnkjava“
Hello Android AIC
N Java Fundamentals for Android™ Development
] E:; Android™ Application Development
Android™ Security Essencials
= . Monetize Android™ Applications
+] | & For more information check wwv.androidatc.com
= ﬁ Proces= finished with exit code 0
e
Write a Comment
We have two ways to write the Java comment; you can define line comments or block
comments.
Line comments:

Any line starting with double forward slash the Java compiler will consider it as
comment, which means that this part will not run or appear to those who use this
application, it will remain internal. Comments are used to write short description about
different parts of the Java program.
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Example:

4 N\

public class Main {

public static void main (String args[])

{
// This my first line comment, it consists of one line !
System.out.println(“Hello Android ATC”);
1}
A\ J
Block comments:

It is like a line comment but it includes more than one line and it starts with /* and
ends with */. This is used to add multiple lines as comments in the code without
adding // in start of each line.

Example:

- N

public class Main {

public static void main (String args[])
{
/*
This is a block comment
It consists of more than one line
I can write here info about this part of Java program
*/

System.out.println(“Hello Android ATC”);
1}

S J

You can comment or uncomment any line or multiple lines of code in addition to
adding description about code.

Java Variables and Their Data Type

A Java variable is a piece of memory that can contain a data value. Variables are typically
used to store information which your Java program needs to do its job. A variable thus has
a data type. All variables in Java must be declared before they can be used

For example:
Int x=1;




Doing so tells your program that a field (variable) named “x" exists, holds numerical
data, having an initial value of “1" and the data type of this field is integer. A variable's
data type determines the values it may contain, plus the operations that may be
performed on it. We have two categories of data types as follow:

1. Primitive data types.
2. Composite data types.

A primitive data type uses a small amount of memory to represent a single item of
data. It is preserved by the programming language and reserved keywords are used
for naming the primitive data types. In addition to int, the Java programming language
supports seven other data types. The following table displays the Primitive data types:

Data Description Default

Type Value
byte The byte data type is an 8-bit signed integer. 0
short The short data type is a 16-bit signed integer. 0

The integer data type is a 32-bit signed integer. It has a

nt maximum value of 2,147,483,647. 0
long The long data type is a 64-bit signed integer. oL
float The float data type is a single-precision 32-bit floating point. 0.0f

double  The double data type is a double-precision 64-bit floating point. 0.0d
Boolean The Boolean data type has only two possible values: true and false  \u0000'

char The char data type is a single 16-bit Unicode character. null

Composite data types will be explained in the next lessons.

Java has the following rules and conventions for naming variables:

Variable names are case-sensitive and white space is not permitted.
Beginning with a letter, the dollar sign “S", or the underscore character “_" is allowed

Subsequent characters may be letters, digits, dollar signs, or underscore
characters.

By convention, you should name your variables using “camel case’, i.e. if the
name consists of only one word, it is all lowercase letters. If it consists of
more than one word, the first letter of each subsequent word is capitalized.

Also by convention, constants are all capitalized and contain underscore.
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The following is an example which will show how to declare two integer variables (a &
b) and declare the another variable ¢ which will be the sum of a & b

Ve

public class Main {
public static void main (String args[])
{
System.out.println(“Hello Android ATC”);
int a=1;
int b=2;
int c=a+b;
System.out.println(c);
}}
& J

Hle Edit Ilm H,Mgm ;ud: Anlb,l;e B:Ild:tn-r nultd Run. Iunls ‘-I'Cs m’“‘lﬂﬁ' Htﬁ:
BHO #+ X000 QR ¢+ YEmn-r k2l & L8 & 7

m:ﬁmrhm)[ﬂﬂh,rmjﬁ \I?_I:u;ﬁl‘i:!mwh Q‘Ml}n

'n' Androdd - | * 'l" E- 1 l" £ Main java = |
= C3app | package com.example:
o D libtest !
v E3jwe public class Main {
* [E] com.example i i il o
& ke publie atatie wveid main (Sceing asgs(])

{
= OF Gradie Scripes

System. out.printin("Hello Android ATC™):

] I: Sructure

int a=L;

Ank =3

Aint c=a+b:
Syatem.cut.printinic) ;

& Captures

When you will run this Java program, you will get the following result:

gin'nn T Main
Eﬁ > |+ " Prrodgram . ..
= Hells Android ATC
; o+ 3

]|

=
- Frocess finished with exit code O

ke
&
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We can modify the previous code by modifying the print method as follows:

e 2
public static void main (String args[])
{
System.out.println(“Hello Android ATC”);
int a=1;
int b=2;
int c=a+b;
System.out.println(“a+b= “ + c );
1}
S J

The output of run the previous code will be as follows:

B | pun KA
E I T+ "C:ZProgram . .-
E Hello Android ATEC
oW | ¥+ ain-2
i | =
e Froceas Tinlished with X1t oode Q0
=t %
R L
x| |@
* 3

L ' TODO -ﬂ- §: Android Monitor H Termina
D Cnmpulahnn :urnplr.-ted suc:es.:lurhr in 52 291ms {n rminute a-gnj

The following code is another way to write the same previous Java code and it will
give the same previous run result:

4 N\
public class Main {

public static void main (String args[])

{
System.out.println(“Hello Android ATC”);

int a;

c=a+b;
System.out.println(“a+b=

1}

“Hc);




Unlike the previous examples, in the code above you declared the variables and then
initialized them in the next line, whereas in the previous examples you declared and
initialized the variables in the same line.

One of the main points to know while dealing with variables and objects is to know
their life cycle.

The life cycle of an object starts with the declaration, in this phase you will be
allocating the necessary space, second phase is to initialize your variable. After that,
the object will reside in the memory until you destroy your object or when it reaches
the end of its life cycle. Your program consists of many scopes and your object will
remain accessible within its scope.

Assignment statement and Assignment Expressions

An assignment statement in Java uses the assignment operator (=) to assign the
result of an expression to a variable. In its simplest form, you can find below how the
assignment is done in Java:

Variable = expression;

Example:

int a = (b * c) / 4;

A compound assignment operator is an operator that performs a calculation and an
assignment at the same time. All Java binary arithmetic operators (that is, the ones
that work on two operands) have equivalent compound assignment operators:

+= Addition and assignment

-= Subtraction and assignment

*= Multiplication and assignment
/= Division and assignment
%= Remainder and assignment

For example, the statement

a+=10; Is equivalentto a=a+10;

More about these operators will be explained later.
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The following are more examples about the data types Java:

Boolean data type:

A boolean data type can hold only two values- true or false.

Example:

4 2

Public class Main {
public static void main ( String[] args ) {
boolean a=true;
boolean b=false;

System.out.println(a);
1}

The run result of this code is as follows:

Run: | » AVD: Nexus_5_APL23 m

" + "C:\Program Files\Jawva‘jdkl.8.0_73\binijava" .
true

m 4

in E% Procesa finished with exit code O

=

4l | =

o | @

=

= 0: Messages Terminal @ & Android Monitar P 4: Run

char data type:

The char data type is used to store a single character such as ‘a, 'Z','9', ‘&, 'S’ and so
on. Characters may be letters, digits or special symbols. A character can also be a
non-graphic symbol such as a new line or a tab. Characters are always enclosed in
single quotes.

If you wish to store the value 'S’ in a variable x, you would write the following statement:

charx="S"
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Example:

Ve

public class Main {

public static void main ( String[] args ) {

char x="%";

char y="A’;

char z=’a’;

char m=6;

char g=20;

int w=m+q;
System.out.println(x);
System.out.println(y);
System.out.println(z);
System.out.println(m);
System.out.println(q);
System.out.println(w);

3}

The following is the output of the code written above.

Run: | B avo: Newus s ari23 (RN

* 1+ "C:\Program Files\Java\jdkl.8.0 73\bin\java" ...

5
H $
nm | °

26

& B
& e [&

I

Process finished with exit code 0

L3

»h

¥ 0: Messages  [E Terminal & &: Android Monitor

String data type:

String data type is used to store words or sentences.
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Example:

Ve

b}

public class Main {

public static void main ( String[] args ) {

String x="”Hello Android ATC

System.out.println(x + y);

3
M )

String y="Java Fundametals for Android “;

The following is the output of the code written above.

Run: | ﬁ‘u"D Hﬂrus B AF'I 23 m

' 1 'C *-.Proqram I'J.les‘-.Java\.jd.kl EI I'.'I
Hello Android ATIC :Java Pundamstals for Android

| HE= Froceas finished with exit code

= |l
=
i

= 0 Messages Terminal

Float data type:

W 6: Android Monitor

rﬂ{EiHHSEVa; s

0

P &Run

The type float specifies a single-precision value that uses 32 bits of storage. Single
precision is faster on some processors and takes half as much space as double
precision, but will become imprecise when the values are either very large or very
small. Variables of type float are useful when you need a fractional component,
but don't require a large degree of precision. For example, float can be useful when
representing dollars and cents.

The following image shows that when you declare variable x as float without fractional
components you will not get any compile time error, however; if you declare another
variable with fractional component you will get red underline as shown in the image

below, that can be solved by adding character “f “ at the end of the number.
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package com.androidatc.training.java_training project_2;

public clazs Main |
public static void main ({ Scring([] arga ) [

float x=4;
float y=2.01;

}]

The next screenshot displays that red underline has been removed after adding the
character ‘" at the end of the float number:

package com.androidatc.training.java_tralining project_JZ;

public class Main {

public static void main [ String[] arg= ) |
float x=4;
float y=2.01%L;

}H

Double data type:

Double precision, as denoted by the double keyword, uses 64 bits to store a

value. Double precision is actually faster than single precision on some modern
processors that have been optimized for high-speed mathematical calculations. All
transcendental math functions, such as sin(), cos( ), and sqrt( ), return double values.
When you need to maintain accuracy over many iterative calculations, or are
manipulating large-valued numbers, double is the best choice.
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The following example displays how you can declare some variables as float and
double data type, and how the Java program will consider the first 32 bits of the float
number and first 64 bits of the double number in its output.

4 N\

public class Main {

public static void main ( String[] args ) {
float x=4;
float y=2.01f;
float z=9.0123456789°;
double s=0.0123456789111111111111111111111111;
double w=0.0123456789111111111111111111111111333333333334567;

System.out.println(“x=" +
System.out.println(“y=" +
System.out.println(“z=" + z);
System.out.println(“s=" +
System.out.println(“w=" +

i3

S J

The following is the output of the code written above.

F 4+ "C:\Program Files\Java\jdkl.8.0 73\bin\java"
x=4.0
B+ m
I E% z=9,012345
i 3=0.01234567591111111
ol w=0.01234567891111111
@?
= Process finished with exit code 0O
oo [

Numeric type Conversions

Casting between primitive types enables you to convert the value of one type to
another primitive type. It most commonly occurs with the numeric types, and there's
one primitive type (Boolean) that can never be used in a cast. Boolean values must be
either true or false and cannot be used in a casting operation.

In many casts between primitive types, the destination can hold larger values than the
source, so the value is converted easily. An example would be casting a byte into an
int. Because a byte holds values from —128 to 127 and an int holds from -2.1 billion to
2.1 billion, there's more than enough room to cast a byte into an int.
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You can often automatically use a byte or a char as an int; you can use an int as a
long, an int as a float, or anything as a double. In most cases, because the larger type
provides more precision than the smaller, no loss of information occurs as a result.
The exception is casting integers to floating-point values; casting an int or along to a
float, or a long to a double, can cause some loss of precision.

The following example displays how you can work with different data types in the
same Java program without writing any extra command to convert part of them to
another data type:

4 N\

public class Main {

public static void main ( String[] args ) {

int a=1;
float b=2;
b=a;

System.out.println(“a=” + a);
System.out.println(“b=" + b);

1}

N

The output of this code is the following:

P & "C:\Program Files\Java\jdkl.8.0 73\bin\java" ...
g=1
B+ 0

We can use a Java method to establish relationship between two different data types
as is illustrated in the following example:

Frocezs finished with exit code 0

Ve

public class Main {
public static void main ( String[] args ) {
Integer a = 7;
float b = a.floatValue();

System.out.println(b);
System.out.println(a);

3}
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The output of this code is as follows:

P 4+ "C:\Program Files\Java'jdkl.8.0 73\bin\java"
|

7.0
L
|
Process finished with exit code 0
o |

Converting Numbers to Strings:

Sometimes you need to convert a number to a string because you need to operate on
the value in its string form.

The following is an easy way to convert an integer variable to a string:

int i;
String s2 = String.valueOf(i);

Also, the class method, toString( ), converts its primitive type to a string. For example:

int i;

double d;

String s3 = Integer.toString(i);
String s4 = Double.toString(d);

The following screenshot displays how the Android Studio as compiler will allow us to
convert the value of one type to another primitive type:

£Y Main java
package com.example;

public class Main {

public static wodd main (String args[]}{

int B=1
float b= 2
b a; /7 Complier accept This conversion since 'D' has more precision than 'a’
z S/ Compller does mof accept this comversion since "a° as less precision than 'b°
} @ Change variable *a* type ta float”
¥ Change variahle "B’ type to 'int'
} T Migrate "a' type to floar’

¥ Migrate "B type to 'int’
# Create switch starement v
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Lesson 3: Control Flow Statements

Introduction

IF — Else Statement

If..Else and Else..If... Statement
If Else and Logical Operators
Switch Statement

While Loop

While and Do-while Loop

For Loop

The Break Statement

The Continue Statement




Control Flow Statements

Introduction

The statements inside your source files are generally executed from top to bottom, in the order
that they appear. Control flow statements; however, break up the flow of execution by employing
decision making, looping, branching, and enabling your program to conditionally execute
particular blocks of code. This section describes the decision-making statements (if-then, if-
then-else, switch), the looping statements (for, while, do-while), and the branching statements
(break, continue, return) supported by the Java programming language. This lesson will explain
how these control flow statements can control the work of Java programs.

The following table includes some Boolean operators that will help in control flow of the
Java program:

Operator Name
== Equal to
I= Not Equal to
< Less than
<= Less than or equal to
> Greater than
>= Greater than or equal to

If - Else Statement

The if- else statement is the most basic of all the control flow statements. It tells your
program to execute a certain section of code only if a particular test evaluates to true.

Java code

v

If the condition is false

Else code

If the condition is true

If code

continue running the Java code




Control Flow Statements AND-404

The If statement will include Boolean condition like If (x>5), here in this example if X is greater
than 5 the program will execute a special part of Java program; otherwise, if x is not greater
than 5 the Java program will execute the part which belongs to else statement.

Int x=30;
If (%= 30)

{

else

In the following example x=30, assume that If statement includes a condition x<20, if
this condition is true the program will execute the program part, which belongs to the If
statement; which means it will print “This is if statement”. However, here x=30 meaning that
the If condition x<20 is Not true; therefore, the Java workflow will move to execute the part
which belongs to else statement. So, in this case, it will print “This is else statement”.

P
package com.example;
public class MyClass {

public static void main(String args[]){
int x = 30;

if( x < 20 ){

System.out.print(“This is if statement”);

}

else{
System.out.print(“This is else statement”);

}




The result of this code is as follows:

Run My Class

., "C:\Program ...
This i3 else statement
Process finished with exit code 0

If...Else and Else...If... Statement:

If statement is also called “if-then” statement. This statement is the most basic of all the
control flow statements. It tells your program to execute a certain section of code only if a
particular test evaluates to true.

An If-statement can be followed by an optional else-if-else statement, which is very useful
to test various conditions using a single if-else-if statement.

The following example displays how if-else and else-if statements work:

Ve

package com.example;
public class MyClass {
public static void main(String args[]){
int x = 30;

if( x == 10 ){System.out.println(“value of X is 10”);}
//X is not equal 10 because it is equal 30

else if( x > 20 ){System.out.println(“value of X is > 20%);}
//Yes, x greater than 20 because it is equal to 30

else if( x < 15 ){System.out.println(“value of X is < 15%);}
//X is not less than 15 because it is equal to 30

else if( x < 13 ){System.out.println(“value of X is < 13”);}
//X is not less than 13 because it is equal to 30

else if (x > 17){System.out.println(“vValue of X is > 17”);}
//Yes, x greater than 17 because it is equal to 30

else {System.out.println(“x is not equal to 10”);}

// This else statement belong to first if statement “if(x == 10)”

}
}
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The result of this program will be as follows:

Run MyClass

., + "C:\Program ...
Value of X iz » 20

— M

||

| = Prccess finished with exit code 0O

In the previous Java application we have two else if statements that have true results, but
because the Java compiler reads the code from top to bottom, line by line. When any of if or
else if statements have true value the compiler will move with the response action outside
the last else and complete any remind part of the Java code.

Here in this program, when the Java compiler found true value inthe else if(x > 20), it
operates the action for this else-if-statement “System.out.printin(“value of X is > 20”)
and then it avoids, another else if statements even if it has true value, and then it moved to
whatever is the last else statement{System.out.printin(“x is not equal to 1@”’)which
belongs to the first if statement.

If Else and Logical Operators

We can use logical operators like AND "&&" and OR | |" If you have two conditions that must
be true or one of them is enough to be true respectively. Here, by using the logical operators
IF statement you can test more than one condition at the same time.

The following example using “&&" logical operator to guarantee the two conditions must be true:

' A

package com.example;
public class MyClass {
public static void main(String args[]){
int Age = 18;
int DOB = 1998;

if( Age >= 18 && DOB>=1998 ){System.out.print(“He is Authorized”);}
else{
System.out.print(“He is NOT Authorized”);

}
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Here in the above code, the two conditions are true, therefore the result will be as follows:

Fun MMyClass

., + "C:\Program
He i=s Ruthorized
. + Frocess finished with exit code 0O

If you change the age value to be 16 In “int Age = 16;" then run the application again you will get
the following result:

Eun My Class

., 4+ "C:\Program
He iz NOT RAuthorized
. + Frocess finished with exit code 0

We can replace the AND operator “&&" with OR operator ‘| |" in the same Java application, where
the application will be as follows":

4 1\
package com.example;
public class MyClass {
public static void main(String args[]){
int Age = 16;
int DOB = 1998;

if( Age >= 18 || DOB>=1998 ) {

System.out.print(“He is Authorized”);

}
else{
System.out.print(“He is NOT Authorized”);
}
}
}
- J

Here since we are using OR operator | |" and one of the two conditions is true the result
will be as follows:
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Run My Class

., 4+ "C:\Program ...
He is Authorized
ii + Process finished with exit code 0O

Switch Statement:

The switch statement can have a number of possible execution paths. A switch works
with the byte, short, char, and int data types. It also works with the String class, and a few
special classes that wrap certain types: Character, Byte, Short, and Integer.

The following code example, declares an int named day whose value represents a day. The
code displays the name of the day, based on the value of day, using the switch statement.

4 2

package com.example;

public class MyClass {
public static void main(String args[]){

int day = 3;
String DayString;
switch (day) {
case 1: DayString = “Sunday”;

break;
case 2: DayString = “Monday”;
break;
case 3: DayString = “Tuesday”;
break;
case 4: DayString = “Wednesday”;
break;
case 5: DayString = “Thursday”;
break;
case 6: DayString = “Friday”;
break;
case 7: DayString = “Saturday”;
break;
default: DayString = “Invalid Day”’;
break;
}
System.out.println(DayString);
}
}
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The output of run this code is as follows:

Fun My Class

., T "C:\Program ...
Tuezday
H| 3

|| E% Process finished with exit code 0

The body of a switch statement is known as a switch block. A statement in the switch block
can be labeled with one or more case or default labels. The switch statement evaluates its
expression, and then executes all statements that follow the matching case label.

If we have changed the int day = 3; to int day = 9; since we don't have case 9, which means that the
default part at the last line of switch statement will be working. And the run result will be as follows:

Fun Py Class

., 4+ "C:yProgram
Invalid Davy
o3+

|| = Froceass finished with exit code 0O

While Loop:

A while statement depends on a Boolean expression, which must return a Boolean value.
If the expression evaluates to true, the while statement executes the statement(s) in
the while block. The while statement continues testing the expression and executing its
block until the expression evaluates to false.

4 2

while (Boolean Expression)

{
while block (Java Statements)
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—} while {Eoolean Expression)

If Boolean expression
resultis true

If Boolean expression
resultis false

while loop

\

continue running the Java code

The following example shows using the while statement to print the values from 0 through 10:

4 2

package com.example;

public class MyClass {

public static void main(String args[]){
// While Loop example by “Android ATC”
int count =0;

while (count <11)

System.out.println(“count = “ + count);

count ++;

System.out.println(“Finish”);
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The result for this code is as follows:

"C:A\Program Files\Jdavahjdkl.8.0 73\bin\java" ...

count a

e =

count

2]

count

¥i
1
4

s au

count
count
count
count
count
count
count

[ V= B R N = O B SO L N T

Ccount
Finish

X% B EBE=0YV

Process finished with exit code 0

|=| 0: Messages Terminal W& B: Android Monitor P 4: Run | == TODO

Do-while Loop

The difference between do-while and while is that do-while evaluates its expression at the
bottom of the loop instead of the top. Therefore, the statements within the do block are
always executed at least once.

do {
statement(s)
} while (expression);

The following example using the do-while statement to print the values from 0 through 10:

4 2

package com.example;

public class MyClass {
public static void main(String args[]){

// do - While Loop example by “Android ATC”

int count

=0;
do {

System.out.println(“Counter is: “ + count);
count++;

while (count < 11);
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The result for this code is as follows:

Run MyClass
h‘ T " ZProgram
Count is: O
. + Count is: 1
1] Eﬁ Count is: 2
Count is: 3
Eﬂ Eﬁ Count is: 4
.E lﬁl Count is: 5
e Count is: &
% iy Count is: 7
Count is: 8
}-'? Count is: 9
> Count isa: 10
? Frocess finished with exit codes O

For Loop

A for statement provides a compact way to iterate over a range of values. Programmers
often refer to it as the “for loop” because of the way in which it repeatedly loops until a
particular condition is satisfied. The general form of the for statement can be expressed as
follows:

- N
for (initialization; termination; increment)
{
statement(s)
}
- J

When using this version of the for statement, keep in mind that:

The initialization expression initializes the loop; it's executed once, as the
loop begins.

When the termination expression evaluates to false, the loop terminates.

The increment expression is invoked after each iteration through the loop; it is
perfectly acceptable for this expression to increment or decrement a value.
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The following example is using the for loop statement to print the values from 0 through 10:

f 1\

package com.example;

public class MyClass {

public static void main(String args[]) {

// For Loop example by “Android ATC”

for (int count = @; count < 11; count++)

{

System.out.println(“Count is: “ + count);

The runt result for this code is as follows:

Run MMy Class
.h + "Cr ZwWProgram
Count isz: O
i 4+ Count isz: 1
1] E% Count is: 2
Count is: 3
i EEE Count isz: 4
.ﬂ IEI Count isz: 5
— Count is: &
g I Count is: 7
Count isz: 8
}f Count i=s: 9
= Count is: 10
1? Process finished with exit code O
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The Break Statement

The break statement allows you to exit a loop from any point within its body, bypassing its
normal termination expression. When the break statement is encountered inside a loop,
the loop is immediately terminated, and program control resumes at the next statement
following the loop. It can be used in any type of loop like While, do-While, and for loop.

The following example displays using the break statement, where when the count value will
be equal to 5, the break statement will work and the while loop is immediately terminated,
and program control resumes at the next statement following the while loop:

' A

package com.example;

public class MyClass {

public static void main(String args[]){

// Break example by “Android ATC”

int count =0;
while (count <11)
{

System.out.println(“count = “ + count);

count ++;

if (count==5) break;
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The runt result for this code is as follows:

Fun kyClass

" 1+ "C:\Program
count = 0
R count = 1
] =y count = 2
count = 3
B (¥ count - 4
# |
. Process finished with exit code 0O
1111]

The Continue Statement

The continue statement will cause control to go directly to the test condition and then continue
the looping process. In the case of the for-loop, the increment part of the loop continues.
One good use of continue is to restart or skip a statement sequence when an error occurs.

In the following example, the result of the next Java application will print the count value
from O till 7 except 4:

4 2

package com.example;

public class MyClass {
public static void main(String args[]) {

// For Loop example by “Android ATC”

for (int count = ©; count < 8; count++)

if(count==4)continue;

System.out.println(“Count is: “ + count);
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The runt result for this code is as follows:

Sr e ...

hmaeh@=lv§

+
+

=

=
!
i

"C:\Program
Count is:
Count is:
Count is:
Count is:
Count is:
Count is:
Count is:

=1 th 7w k) P O

Process finished with exit code 0O
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Introduction

A Java method is a collection of statements that are grouped together to perform an operation.
When you call the System.out.println( ) method, forexample, the system actually executes
several statements in order to display a message on the console.

Each method has its own name and when this name is encountered in a program, the execution
of the program branches to the body of that method. When the method is finished execution,
it returns to the area of the program code from where it was called, and the program continues
to the next line of code.

The following example displays using the method in a simple way:

4 1\
package com.example;
// Java Methods Created by Android ATC
public class MyClass {
public static void main(String args[]) {
ATC();

ATC();
ATC(); }

static void ATC()
{
System.out.println(“Welcome to Android ATC”);

return;

}

- J

In this example, the method name was ATC and that method was supposed to print “Welcome
to Android ATC" text each time it was called. In this example, it was called three times; therefore
the result of this code is the following snapshot:

Run kyClass

’ + "C:\Program Files\Jawva\jdkl.&.0 73\bin\jawa"
Welcome to Android ATC

B ¥+ welcome te Andreid ATC

1] Eﬁ Welcome to Android ATC

(=] Erocess finished with exit code 0
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Method Structure

Below is the structure of Java method:

method name

?diﬁxe‘rs /

public static int formulal(int n1, int n2) {

method intf1=(n1+n2)/2; \

_).
body return f1;

T

return value

Public (modifiers): It will be explained in the following lessons.

Static (modifiers): It is a keyword, which is supposed to set the Method to a static method (by
default all methods are not static). The static keyword can be used while declaring a function,
variables or even Classes. It will be explained in the following lessons.

Return Type: It can be any primitive or user data type. In case this function did not return any
value, you can use the keyword “void" to indicate that this function does not return anything.

Method parameters: Every function can have zero, one or more parameters, which can be used
in your method body.

Return value: It represents the value returned by your method.

In the following example, the method name is “formulal“which includes two integer numbers
n1 and n2 as parameters. These numbers will be used in the “fromulal’method to achieve the
following calculation “(n1+n2)/2". We can call this method by using its name “formulal"to use it
to make the same calculation for different values. Think of a method as a subprogram that acts
on data and often returns a value.
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When we will run the following Java code:

Ve

package com.example;
// Java Methods Created by Android ATC
public class MyClass {

public static void main(String args[]) {

int a = 10;
int b = 6;
int ¢ = equationl(a, b);

System.out.println(“Equation Value = “ + c);}
/** returns the result of the below equation*/
public static int equationi(int ni1, int n2) {

int t=(n1+n2)/2;

return t;

1}

We will get the following result:

Run KyClass

b‘ 4 "C:\Program Files\Jawva\jdkl.8.0 73\bin\java"
Equation Value = B
| e

|| E% Frocess finished with exit code 0

Return command, which is highlighted in yellow in the above program; the execution returns to
the area of the program code from where it was called along with the calculated result returned

by the equation1 method for values “a” and “b". Then, the program continues on to the lines of
code after the equation method.
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If we repeated the same Java code with some of the following changes:

4 2

package com.example;

// Java Methods Created by Android ATC

public class MyClass {

public static void main(String args[]) {

int a = 10;
int b = 6;
int ¢ = equationl(a, b);

System.out.println(“Equation Value = “ + c);}

/** returns the result of the below equation*/

public static int equationi(int nl1, int n2) {

int t=(n1+n2)/2;

int s=nl1l+n2;

return s;

Here, we added a new formula “s=n1+n2". We have in the equations1 method two values, t=8
and s=16. Which value will be returned by equations1 method if we call it? The answer is: the
value of 16 will be retuned by equation1 method and that value is being assigned to variable ¢
so ¢ will now hold the value of 16.

The following will be the result of the previous Java code:

Run MyClass

b‘ 4+ "C:\Program Files\Jawva\jdkl.8.0 73\bin\java"
Emuation Value = lé&
I 2

|| ;3 Froceas finished with exit code 0
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Call Method by Value

If you check the following Java code: Can you predict what is the value of a variable “a" if we run
the following code?

Ve

public class lesson4 {

public static void main(String args[]) {
int a=10;

increase(a);

System.out.println(“a ="+a);

/** returns the result of the below equation*/

public static int increase(int p) {
p=p+1;

System.out.println(“P ="+p);

return p;

1}

The answer is a=10, the following is the output of the java code:

Run test?

" 4+ "C:\Program Files\Java'jdkl.8.0 73\bin\java"
F =11

LI T

| =
=3
Process finished with exit code 0

Here, when the variable a was declared as an integer variable with value equal to 10, this value
has been reserved on the memory as a=10, and when the program called the method “increase”,
this method copied the value of the variable “a” to the variable “p" ;then through the formula
(p=p+1) the value of the variable “p” becomes 11. However, the value of “a" is still equal to 10.

u, n

The variable “a" passed as arguments still hold its original value. This is what is called call or
pass by value.
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Let us look for another simple program and examine its output:

e N

public class lesson4 {
public static void main(String args[]) {
int M =3;
System.out.println ( “Value of M before calling increment() is “+M);

increment(M);

System.out.println ( “Value of M after calling increment() is “+M);

public static void increment ( int

Q

) A

System.out.println ( “Value of a before incrementing is “+a);
a= a+l;

System.out.println ( “Value of a after incrementing is “+a);

}

S J

The following will be the run result of the previous Java code:

Run: | AVD: Nexus_5_APL_23 m

P 4+ "C:\Program Files\Java\jdkl.8.0 73\bin\java"
Value of M before calling increment() iz 3
n 4 Value of a before incrementing is 3

1] = Value of a after incrementing is 4
Value of M after calling increment({) iz 3

Process finished with exit code 0

5]
e = [

x

*r

= 0 Messages Terminal i & Android Maonitor b 4: Run '3:‘ Topo
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Call Method by Reference

A method gives a copy of the value storage by the argument and not the original argument, so
passing by value means passing by a copy of an argument. In contrast, to pass by reference
means pass a reference to the original variable (Object), i.e. passing the address in memory of
the original variable (the original value).

4 N\

class Number {
int x;
}
public class testol {
public static void main(String args[]) {

Number a = new Number();

a.x=3;

System.out.println(“Value of a.x before calling increment() is “+a.x);
increment(a);

System.out.println(“Value of a.x after calling increment() is “+a.x);

public static void increment(Number n) {
System.out.println(“Value of n.x before incrementing x is “+n.x);
n.x=n.x+1;
System.out.println(“Value of n.x after incrementing x is “+n.x);

\} J

The run result of this code is as follows:

' i "Ci\Program Files\Java\Jjdkl.8.0 73\bin\java"
Value of a.x before calling increment() is 3

n| 4 Value of n.x before incrementing x is 3
1] Eﬁ Value of n.x after incrementing x is 4
- Ll- Value of a.x after calling increment({) is 4
.ﬂ |E| Process finished with exit code 0

e
oo M

= 0: Messages Terminal 5 & Android Monitor P2 Run = T0ODO

The changes made to the variable x that was a part of the object in the increment () method
had an effect on the original variable (the object which contained that integer variable) that
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was passed as an argument. The difference lies in the type of the variable that was passed as
an argument. int is a primitive data type while Number is a reference data type. Primitive data
types in Java are passed by value while reference data types are passed by reference.

The concept of call by reference can be better understood if one tries to look into what a
reference actually is and how a variable of a class type is represented. When we declare a
reference type variable, the compiler allocates only space where the memory address of the
object can be stored. The space for the object itself isn't allocated. The space for the object
is allocated at the time of object creation using the new keyword. A variable of reference type
differs from a variable of a primitive type in the way that a primitive type variable holds the
actual data while a reference type variable holds the address of the object which it refers to and
not the actual object.

Let us look at another simple program and examine its output:

-

class Number {
int x;

}

public class testol {

public static void main ( String[] args ) {
Number a = new Number();

a.x=4;

System.out.println(a.x);

Number b=a;

b.x=5;

System.out.println(b.x);

S J

The run result of this code is as follows:

Rur: | AND: Mexus_5_APL 23 m

h‘ 4+ "CryProgram Filesh\Javahjdkl.&.0 73\binhjava"
4
w3+ -
| =3
_ Frocess finished with exit code 0O
+*l | =
i
=4
.y
b3

= 0: Messages Terminal 5 & Android Monitor = 4: Run == ToDO




Arrays

So far, what you have studied each variable stored one data item. If we wish to store a large
number of data items for the same variable, we need to use the array. An array is used to store
a group of values, all of which have the same data type. The length of an array is established
when the array is created. After creation, its length is fixed.

Much like C or C++, Java arrays are indexed numerically on a 0-based system. This means the
first element in the array is at index O; the second is at index 1, and so on.

Example:

Ve

public class ArrayAndroidATC {

public static void main ( String[] args ) {
int[] x;

// allocates memory for 10 integers
X = new int[10];

// initialize first element
x[0] = 100;

// and so forth

x[1] = 200;
x[2] = 300;
x[3] = 400;
x[4] = 500;
x[5] = 600;
x[6] = 700;
x[7] = 800;
x[8] = 900;
x[9] = 1000;
System.out.println(“Element at index ©: “+ x[0]);
System.out.println(“Element at index 1: “+ x[1]);
System.out.println(“Element at index 2: “+ x[2]);
System.out.println(“Element at index 3: “+ x[3]);
System.out.println(“Element at index 4: “+ x[4]);
System.out.println(“Element at index 5: “+ x[5]);
System.out.println(“Element at index 6: “+ x[6]);
System.out.println(“Element at index 7: “+ x[7]);
System.out.println(“Element at index 8: “+ x[8]);
System.out.println(“Element at index 9: “+ x[9]);
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The run result of this code is as follows:

> |t
Element
IR Element
1] E% Element
Element
] Element
.ﬂ IEI Element
o Element
% W Element
Element
5? Element

L]

gt
at
at
Bt
Bt
at
Bt
gt
at
at

index
index
index
index
index
index
index
index
index
index

Run: AVD: Mexus_5 APL 23 E

"C:\Program Files\Java\jdkl.8.0 73\bin\java" ...
0z

3o ] o o L R

100
200
300
400
500
600
]
goo
a00
looa

1Z| 0: Messages Terminal

i & Android Monitor | * & Run = =0 TODO

Declaring a Variable to Refer to an Array:
The preceding program declares an array (named testArray) with the following line of code:

// declares an array of integers

int[] TestArray;

Like declarations for variables of other types, an array declaration has two components: the

array's type and the array’'s name. An array's type is written as typel ], where type is the data
type of the contained elements; the brackets are special symbols indicating that this variable
holds an array. The size of the array is not part of its type (which is why the brackets are empty).
An array’s name can be anything you want. As with variables of other types, the declaration
does not actually create an array; it simply tells the compiler that this variable will hold an array

of the specified type.

Similarly, you can declare arrays of other types:

byte[] testArrayOfBytes;
short[] testArrayOfShorts;
long[] testArrayOfLongs;
float[] testArrayOfFloats;

double[] testArrayOfDoubles;
boolean[] testArrayOfBooleans;

char[] testArrayOfChars;

String[] testArrayOfStrings;
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Note: The following line uses an array initialize to initialize the array a[ ], the length of the array
in the below statement. It is automatically calculated:
int[] a= { 3, 34, 7, 9};

Can you expect the run result of this code, which is as follows?

-

public class AndroidArray {

public static void main ( String[] args ) {
int[ ] a= { 3, 34, 7, 9};

System.out.println(a[2]);

}

G

The run result of this code is as follows:

Rur: | AVD: Nexus_5_APL 23 m

" + "C:\Program Files\Java'\jdkl.8.0 73\bin\jawa"
+

. —

" pre) Process finished with exit code O

The following is an example about how to loop through the elements of an array.

Ve

public class ArrayLoop {

public static void main ( String[] args ) {
int[] a = {3, 4, 7, 9};
for (int x : a) {
System.out.println(x);

3}
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The result of this code is as follows:

Run: | AVD: Mexus_5_APL 23 m

" & "C:\Program Files\Java‘\jdkl.8.0 73\bin\jawva" ...
3

H +
m = 7

-ﬂ = Process finished with exit code 0

Enter data to a Java program:

We can enter any data to Java program through the keyboard or other input devices using
Scanner class.

The following displays how we can use scanner class to get some data from user for a java
program.

First of all, you have to create an instance from the scanner:

(Scanner‘ scanner = new Scanner(System.in); J

After writing this line of code, Android studio will notify you that the scanner cannot be resolved; this
is because the library necessary for using the Scanner object does not exist in your Java file.

There are two ways to include this library:

1. Write the following code before your class declaration:
import java.util.Scanner;
2. Place the cursor on the Scanner object, and click the shortcut below to include the
necessary library automatically.

On Windows click Cltr+1.
On Mac OS X click Cmd+1.

Move the mouse pointer to the lamp sign as it is illustrated in the below figure and
select “Replace qualified name with “import”

ihlic class Main |
T

import java.util.Scanner

Replace qualified name with 'import’ #
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You will get the below code at the start of the code:
import java.util.3canner;
public class Mzin |
Then, we will add: Scanner scanner = new Scanner(System.in); to the java code.
The following example prints the exam result depending on the score which is entered to it,

where it will print “Pass: You are Android Certified Application Developer “if the score is greater
or equal to 70 and “Fail: You May Repeat the Exam after 24 Hours” if the score is less than 70.

import java.util.Scanner;

public class Main {
public static void main (String args[]){
float score;
Scanner scanner = new Scanner(System.in);
System.out.println(“Enter the Exam Score:”);
score = scanner.nextInt();
if(score>=70){

System.out.println(“Pass: You are an Android Certified Application Developer *);

}

else {
System.out.println(“Fail: You May Repeat the Exam after 24 Hours”);
}
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The run result of this code is as follows:

Run l_'lj_ Main
cr- 1+ "Ci:\Program Filesh\Javai\jdkl.8.0 73\bin‘java"
Enter the Exam Score:
m| 3
=
i | =

Type 80 then press “Enter” key, you will get the following result:

P + "C:\Program Files\Java\jdkl.8.0 73\bin\java"
Enter the Exam Score:

m |+

] Eﬁ Pass: You are an Android Certified Application Developer

(=] | Process finished with exit code 0

Object-Oriented Programming (OOP) Concepts

If you've never used an object-oriented programming language before, you'll need to learn a
few basic concepts before you can begin writing any code. This lesson will introduce you to
objects, classes, inheritance, interfaces, and packages. Each discussion focuses on how these
concepts relate to the real world, while simultaneously providing an introduction to the syntax
of the Java programming language. The basics are necessary to learn before starting Android
application development.

What Is an Object?

Objects are the key to understanding object-oriented technology. Look around right now and
you'll find many examples of real-world objects: your car, your desk, your computer, your Car.

Real-world objects share two characteristics: They all have state and behavior. Computers have
state (type, color, speed, capacity) and behavior (processing, playing media, browsing). Car also
has state (current gear, current pedal cadence, and current speed) and behavior (changing gear,
changing pedal cadence, applying brakes). Identifying the state and behavior for real-world
objects is a great way to begin thinking in terms of object-oriented programming.
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What Is a Class?

A class is a blueprint or prototype from which objects are created. This section defines a class that
models the state and behavior of a real-world object. It intentionally focuses on the basics, showing
how even a simple class cans cleanly model state and behavior. In this lesson you will discuss Java
class in details. In the previous lessons you have already studied classes practically.

What Is Inheritance?

Inheritance provides a powerful and natural mechanism for organizing and structuring your
software. This section explains how classes inherit state and behavior from their superclasses
or parent classes, and how to derive one class from another using the simple syntax provided by
the Java programming language. The class, which inherits the state and behavior from another
class, is known as child or derived class and the class from which the state and behavior are
inherited is called parent or base class.

The real day example of inheritance can be an Employee class and the Developer, Manager,
Designer classes. In this example Employee is the parent class and all the other classes i-e
Developer, Manager, Designer are the child classes because they are already employees and
hold the attributes of the Employee class.

Now you will study the same example of inheritance with the help of Java code. Make a simple
Employee class with a single property called salary like the following:

class Employee{
float salary = 5000;

}

Now add another class “Developer” which will be a child class. To make any class a child class
of any parent class the “extend” keyword is used as shown below:

- N

class Develper extends Employee {

int bonus = 1000;

public static void main(String args[]){

Programmer p=new Programmer();
System.out.println(“Programmer salary is:”+p.salary);

System.out.println(“Bonus of Programmer is:”+p.bonus);

} o}

S J
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In the code above, Employee is the parent class and Developer is the child class. Inside Developer
class, we have main( ) function. You can see in the code above that the variable inside the
parent class is accessible from within the child class. p.salary prints the value of the salary
variable which is inside the parent class and it also prints the value of bonus variable which is
inside the child class itself. In this way, the child class has its own variables and functions as
well as it can access the variables and functions of the parent class.

Following will be the output of the code above.
Programmer salary is: 50000.0
Bonus of programmer is: 10000

More practical examples of inheritance will be explained later in this lesson under the section of Class.

What Is an Interface?

An interface is a contact between a class and the outside world. When a class implements an
interface, it promises to provide the behavior published by that interface. In the interface, you
only declare the methods and definitions of those methods that are not written in the interface.
Any class that implements that interface includes the definition of the methods only declared
inside the interface. In this way, you can achieve full abstraction and multiple inheritances in
Java. Generally, without interface, multiple inheritances is not allowed in Java.

In order for any class to use the interface, “implements” keyword is used. The following is the
example of interface using Java code.

- N

interface displayable{
void display();

}
class InterfaceDemo Implements displayable{
public void display (){
System.out.println(“Hello World”);

}

public static void main(String args[]){
InterfaceDemo obj = new InterfaceDemo ();
obj. display ();

}

}

S J




Asyou can see inthe code above, the “displayable” is the interface and it declares a method name
‘display” and has no definition of this method inside it. Then, the Java class “InterfaceDemo”
implements the “displayable” interface and includes the definition of the method “display” which
was only declared in the interface. Following will be the output of this code.

Hello World

The following diagram explains the relationships between classes and interface :

class interface interface
T : !
extends I implements extends
class class interface
What Is a Package?

A package is a namespace for organizing classes and interfaces in a logical manner. Placing
your code into packages makes large software projects easier to manage. Packages can be
categorized in two forms

1. Built-in package
2. User-defined package

Built-in packages are provided by programming languages like Java and can be used within your
code to reuse the already provided code, thus speeding up the development. Few of the built-in
packages are java, lang, awt, javax, swing, net, io, util, sgl... etc.

On the other hand the user-defined package includes the classes, interfaces... etc created by you.

Java Class

A class is a group of objects having common properties. In the real world, you'll often find many
individual objects all of the same kind. In this section, you will study a practical example of class
and also practice other concepts like inheritance you have studied previously. The following is
a practical exercise:

1. Open Android Studio

2. To create an Android project Click : “Start a new Android Studio project” to get the
following dialog box:
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Mew Project

Configure your new project
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3. Write the Application Name: JavaClasses, Company Domain which in this case consists
of three words separated by dot. In this example project, write androidatc.com and the
Project location you should select where the project will be saved, then click Next.

4. Inthe next dialog box, there are some details about the description of the Android device,
on which this application will run on. You will learn about this dialog box in the Android
Application Development course. Keep the default configuration and click Next.

‘.?*- larget Android Devices

Select the form tacters your app will run oa
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Il Pl sl Tablet

Minmam Y8 | 1914 dnchmad 18 ioget B
l““mmmmq“h‘m“_ﬂlﬁ“uﬂ
B ageting AP 34 e lpki, ot g vl 8 © 39 o tha it
Ut i e s et e Pl S
Bein g shiig
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Virmn 3 | S8 TE At 45 sty B
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i
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5. In the following dialog box, keep the default configuration “Empty Activity” and
click Next.

- Crese tare Propec

M Add an Activity to Mobile

add Mo Setrely
Baic Actity T Fulicreen Actvty
Geogie 2ahich L8 Selnty Gogle L Actnety Litggeny dtnaly it Dbl Flrs
[— | i | bes ] [« ]

6. In the following dialog box, keep the default configuration -this configuration will be
explained in details in the Android Application Development course- click Finish.

|
1 Cieaies & nbw ermpty sty
{
|
|

B Genmste Layest Fle
Lipoat M piSety_rmas
Backmirdi Compubibably Usplompsl

Ermpty Aetnly
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7. After clicking the Finish button, creating the application process starts and you will
see the following :

Building 'FirstLesson' Gradle project info

Gradle: Build

TN AN TN NN AN NN AN NNANAN

8. Then the following screen shows:

L [ juw feir Lo Gmige Bfwie Bell B Jecw WO fedkow ey I
DES ¢4 X0 AR & ARm-bBalae L T 0L ? @y
Eisvetime | G L 2 i L B Bt Dipadonm, & Montcity
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£ & Madery | ¥ pilklis cluie Bgshonivisy il ApplumpeiRoLIey
| ¢ [ e g o od o T —
s ¢ B et pradie o protectes wid selimce aadls s |
ok lm g LTV | M TR e |
¥ 5 G Rty ey (L L. ASEIA ] izl
L]
!
L]
i
: i
T T T _ Tvwen Boewiee |
o A R e p—— ETE T TP a—

9. To create Java Library, click on File menu - New - New Module...
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10. In the dialog box below, select “Java Library” and click Next.

11.

T R,
7 Conate M Merd

o

Mew Module

Phene & Tablel Mecdube Brchoid Ly hndicsd Wanr Mol Andrsd TV hiodule Glne Mactule

I @ EaS EaE . ..
© 0 &= —~ D

Irport Gusdin P dmpsnt fchpan ADT Progsct Iport JAAAAR Package Jrww Libewey Google Cloud Mokl

Craset 8 Al Androad moduls.

! e |.

In the following dialog box, enter the “Library name": JavaLib and the “Java class
name”:MyClass then click Finish.

H Java Library

Creates o nave lsa BBy,

Liwiry name lival
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| =
B Create gitignese e




Methods, Arrays and Java Class AND-404

You will get the following illustration on the left side of the Android Studio:

File Edit View MNavigate Code Analyze Refactor Build

OHO #4 X000 QAR ¢ 2> 4
_E'.'Jwaﬂmes:, E'.'iavﬂ::, o :, 71 main :, [ java :, Ea
& Android M- IE

E v Caapp
5.

b [ manifests

b java

> E@res
v [ javalib

v Hjava

v [EJ com.example
€ MyClass

» (% Gradle Scripts

] 7 Strudure

(5 Captures

12. Now, right click on package name, then “New" and then “Java Class” as shown in
the image below.

File Edit View Mawvigate Code Analyze Refactor Build Run Tools VCS Window Help

OHEH O «# & X000 QRA & P> N[[epe~| P& b G E

2 JavaClasses : 1 javalib ; B3 src ; 1 main ; 1 java ) Bl com B example N

& Android v| €@ = | #- 1~ | & activity_mainxml X | (€ MainActivity
E. v Caapp package com.example:
=i = [1 manifests g
= » Djava public class MyClass |
> Cdres }
5 v [ javalib
B v [java
< v 1 com.erarn Y VYN
v © B Myt 36 Cut Ctrex |l File
(= Gradle Scripts [ Copy Cirl+C [ Package
é Copy Path Ctrl+Shift+C | L8] C++ Class
S Copy as Plain Text e C/C++ Source File
® Copy Reference Ctrl+ Alt+ShiftsC | [® CfC++ Header File
[l Paste Ctrl+V Singleton
Find Usages Ale+F7 Edit File Templates...
Find in Path... Ctrl+ Shift+F m Resource Bundle
Replace in Path... Ctrl+5Shift+R
Analyze ]
il




13. Enter the name “AndroidATC" as the name of class in the window which opens
after the previous step. This will add a new class named “AndroidATC" under
the package. Open this newly created class and add functions inside this
class named “getCompanyinfo( )" and “getContactinfo()". The first function
getCompanyInfo( ) will return the brief introduction of Android ATC and the
second function getContactinfo( ) will return contact information of Android
ATC. The class will now look like the following:

Ve

package com.example;
public class AndroidATC {
public String getCompanyInfo(){
return “Android Advanced Training Consultants (Android ATC) provides

({3

courses and assessment exams +

“to certify the competencies of current and prospective employees.”’;

public String getContactInfo(){
return “Phone = +1-214-393-9225 \n Skype = androidatc \n Email = info@
androidatc.com”;

}

Note the following in the code above.
The package ‘com.example’ name is included in the very beginning of the class.
Both functions are returning the Strings using the ‘retum” keyword.

Both functions have “String” as the return type, which means that whenever these
functions are called, they will return a “String” type value which are the company
information and the contact information respectively.

14. Now similarly, add another class named “AndroidATCTrainings” as you did in
the steps above and open the file when you have made it. Now add an “Array”
of type “String” named “courses”. This will contain the courses being offered at
AndroidATC. The array will look like the following:

public String[] courses = {“Java Fundamentals for Android”,
“Android Application Development”,
“Android Security Essentials”,

“Monetize Android Applications” };
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In this way, you declared (reserved memory) as well as initialized (assigned values) an array
of type String with the names of courses. Similarly add another array that will contain the
certifications being offered at Android ATC. The new array will look like the following:

- N

public String[] certifications = {
“Android certified Application Developer?”,
“Android certified Application Engineer”,

“Android certified Trainer” };

S J

15. Now, add a function getCourse( ) in this class that will take a course number as the
argument and return the course at that number from the array of courses. This will
look like the following:

- N

public String getCourse(int courseNumber){

return courses[courseNumber];

16. Then add another function getCertification() in this class which will take the
certification number as argument and return the certification at that index from the
array of certifications. This will look the following.

- N

public String getCertification(int certificationCode){

return certifications[certificationCode];

17. As you studied in the section of inheritance, any class that acts as a child class
uses “extend” keyword to inherit the properties from parent class. So now, you
will make AndroidATCTrainings class as the child class of AndroidATC class by
modifying the starting line of AndoidATCTrainings class like the following:

- N

public class AndroidATCTrainings extends AndroidATC{
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18. This will turn AndroidATCTrainings class as the child class of AndroidATC. Since
AndroidATC has the functions that return the common information that is the
same for all training centers, this characterizes a parent class. Any class can use
this common information by making AndroidATCTrainings as its parent class. The
following is a complete code of AndroidATCTrainings class.

4 N\

public class AndroidATCTrainings extends AndroidATC{

public String[] courses = {
“Java Fundamentals for Android”,
“Android Application Development”,
“Android Security Essentials”,

“Monetize Android Applications”};

public String[] certifications = {
“Android certified Application Developer?”,
“Android certified Application Engineer?”,

“Android certified Trainer” };

public String getCourse(int courseNumber){

return courses[courseNumber];

public String getCertification(int certificationCode){

return certifications[certificationCode];

S J

19. Now, open your “MyClass” which was created when you created the library for your
project in the beginning. Add the “main” function inside this class.

- N

public static void main(String[] args) {

S J

Now add two integer variables “courseNumber” and “certificationNumber”. These variables
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will be passed to getCourse( ) and getCertification() as arguments for getting the course and
certification information respectively.

int courseNumber = 3;

int certifictionNumber = 2;

20. Now inside the main function, make an object of AndroidATCTrainings class like
the following:

{AndroidATCTrainings androidATCTrainings = new AndroidATCTrainings(); }

21. Now, you can call the functions from AndroidATCTrainings class as well as
AndroidATC class since AndroidATC is the parent class of AndroidATCTrainings
class and the object of AndroidATCTrainings class has access to the
public, protected functions of AndroidATC class. Start calling the functions
AndroidATCTrainings class using its object you created in previous step.

{androidATCTrainings.getCourse(courseNumber) }

22. Inthis line, you are passing “‘courseNumber” as argument in getCourse( ) function,
which will return the course at index 3 inside the “courses” array which is “Monetize
Android Applications”. Similarly you can get the certification by passing index in
getCertification() function like the following:

[androidATCTrainings.getCertiﬁcation(certiﬁctionNumber) J

This will return “Android certified Trainer” since this is at index 2 in the array of “certifications”
in AndroidATCTrainings class. In case the values of courseNumber and cerificationNumber are
greater than the respective array size, your program will display error. So, it better to put the
checks for valid value before passing to the function like the following:

if(courseNumber>=0 && courseNumber<= androidATCTrainings.courses.length-1) {

}

It goes for certificationNumber too. In case of an invalid number being passed, you can add the
else casethat willask the user to assign a valid number to courseNumber or certificationNumber.




23. Now, you will call the functions of AndroidATC class (parent class) using the same
object of AndroidATCTrainings class (child class) as below:

androidATCTrainings.getCompanyInfo()
androidATCTrainings.getContactInfo()

You can use “System.out.printin()” function to print all these values in the console.

24. Following is the complete code of MyClass.

package com.example;
public class MyClass {

public static void main(String[] args) {
int courseNumber = -3;

int certifictionNumber = -2;

AndroidATCTrainings androidATCTrainings = new AndroidATCTrainings();
System.out.println(“Company Information\n”);
System.out.println(androidATCTrainings.getCompanyInfo());
System.out.println(“Contact Information\n®);

System.out.println(androidATCTrainings.getContactInfo());
if(courseNumber>=0 && courseNumber<= androidATCTrainings.courses.length-1)

System.out.println(“Course Information\n”);
System.out.println(androidATCTrainings.getCourse(courseNumber));
}else{

System.out.println(“Enter the valid course number”);

}
if(certifictionNumber>=0 && certifictionNumber <= androidAtcTrainings.cer-
tifications.length-1) {
System.out.println(“\nCertification Information\n”);
System.out.println(androidATCTrainings.getCertification(certifictionNumber));
}else{

System.out.println(“Enter the valid certification number”);




Methods, Arrays and Java Class

AND-404

25. Now right click on MyClass and select “Run MyClass.main()" to run your code.
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26. You will see the following output printed in the console.
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Now, if you give invalid (greater or lesser the array size) values to courseNumber and
certificationNumber, the following messages will be displayed:

Fun — Mpllasi
“C:iPrograa Files\Androidiiadroid Stodichjreibis’saova® ..
Cespany Information

Android Advanced Traiming Comsulsasts (Asdroid ATC) provides courses and assesszent exsms to certify the competencies of current and prospective ssplayess.
Fhooe = #1-214-383-5228

Sinpe = androldate
Emall = infolandroidate.cem

t
+
=1

B . Ceatace Iafarmation
L
]

Enter the walid course nusber
Enter che valid cessificatics fumber

Frocess finished with exic code 0

The following are important points to remember in this practical example
1. AndroidATC is the parent class.
2. AndroidATCTrainings is the child class.
3. MyClass is the class having the main function.
4

. The object of AndroidATCTrainings class can use public and protected functions of
AndroidATC class. This is practical demonstration of inheritance.

5. Afunction takes argument to be used inside functions and can return values (Strings
in this case)




Now, that you have completed the Java Fundamentals for Android Development course,
you are ready to take the Android application development course.

To study this course you should select one of the following two choices:

Alternative 1: “Instructor-led training course’, Android ATC courses are available at more than
130 computer training centers located worldwide, to register for this course, kindly go to:
http://www.androidatc.com/_training_center.php and select your country on the list, to

find the nearest Android ATC authorized training center, kindly contact them directly and ask
them about the courses schedule and training price. This list is continuously updated.

Alternative 2: You may choose to study the course on your own by ordering the self-study
guide from the Android ATC Web site, kindly go to “www.androidatc.com” then select the
‘SELF STUDY" tab and place your order online for the “Android Application Development”
book, where this book is only available in hard copy format. The book should be delivered to
you in about four working days. Kindly note: There is no software format (PDF) available for
this book.

For more information, don't hesitate to contact us by email “support@androidatc.com”,



