2.2 The Android Application Components

An Android application is composed of several key components that work together to provide the
desired functionality. Android application components are essential building blocks that deﬁlne
different aspects of an Android app's behavior and functionality. These components ar(.e .cruaal
for creating interactive and dynamic mobile applications. Each component has a specific role,—
Coméib“ﬁng to the overall functionality of an application These components are loosely coupled and

are

escribed in the application’s manifest file (AndroidManifest.xml), which also includes 1etadata,

ha . _ _ o
rdware configuration, platform requirements, external libraries, and permissions.
Androjg com

: nts) and
o bonents can be categorized into Primary Components (Core Componléme)n i
fugotr.ldary Components (Non-Core) based on their fundamental roles ar_ld supple
C e Cel s
-._.J?Eahtles within an application. 7
Tt Primar
Core copy Y (or) Core Components

-oid application. They
hand] "Ponents are crucial for the basic functionality and structure of an Andl m;lh';}t)i]ake g
0 ® the main processes, user interactions, and essential background tasks
peratl()nal. ! -
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-y
°

ace (UI) of an application. They are responsih),
, iach screen in an Android app "

Iy designed to handle a specifi

1. Activities : Activities represent the user interl 2
for interacting with users and handling user interactions.
typically implemented as an activity. Each activity is typica
task or function. tivity is a key component th
Example :In the PhonePe application, the main sc1een'ac - ik *Rachifve "pat
displays the user's balance, recent transactions, and various optxon oaptis i gre,l ay
Bills," and "Transfer Money." Selecting an option Opens another activity disp ythg Cvant |
details and actions. Clicking on "Transfer Money" in the main screen opensfano er actxv;ty:
where users can enter the recipient's details and the amount to transfer. After entermg the
required information, the user can confirm and complete the transaction in this new aCtmty ‘

2. Services: A service is a component that performs long- -running operations in the baCkgmund; :.
without a user interface. They handle tasks that need to continue even when the app is not m._,_: :
the foreground, such as data processing, network operations, or playmg music. -
Example : When initiating a payment transfer in PhonePe, the app may start a backgrolmd ]
service to handle the transaction processing. This ensures continuity even if the app 13_;;
minimized or the screen is locked. The service can manage network communication, handle
retries in case of failure, and ensure that the transaction completes successfully. Additionally, §
the service can notify the user of the transaction status via notifications.

3. BroadcastReceivers: Broadcast Receiversrespond to system-wide broadcast announcements. i
They are used to listen for and respond to broadcast messages from other apps or the system.
Broadcast Receivers enable applications to be notified of events like battery status changes
network connectivity changes, or custom broadcasts sent by other applications.

Example : A broadcast receiver may listen for network connectivity changes. If the lnternet

connection is lost or restored, the app can respond accordlngly, such as retrying a pendmg}?
transaction or notifying the user. o '

4. Content Providers: Content Providers manage a shared set of app data. They allow apps;f
to securely share data with other apps or access data from other apps. Content Providers -
encapsulate data storage and retrieval mechanisms, providing a standard interface for:‘z;
querying and updating data. They support CRUD (Create, Read, Update, Delete) operatlons
and can handle complex data structures like files, databases, or even cloud storage.

wewasc..Example: To access and manage user contacts for payment purposeg, PhonePe could use a

céntent provider. This enables the app to read and write contact infol -matlon stored on' th
device. For instance, when selecting a contact to send mone |

- contacts content provider to retrieve and display the relev

y to, th app would quexy theuf‘j’
ant contact detalls

2.2, zv,.ggcondqry (or) Non-Core Components
econdar}’ (or) Non-core components e i o

‘ s enhance the pr im . ‘
perience, but they are not essential for (he l ary lunctl(m'llltles and mprOV uS

basic ope ~
eatures and optimizations, peration of the app. They pm

~ 1. Fragments : Fragments represent a hehayioy Ora portion of t}
1e user mterfac

Fragments are modular sections of an ; activity with their own lif
'd. re . > n lifec
dynamically added, removed, or replaced within an activity. They ar ycle a:ﬁ U;j[ ,
: e reusable Ul com
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combined to create a multi-pane Ul and are commonly used for building flexible

hat can be

a outS- ‘ .
]Eyample . [magine a Fragment as a separate section or a small window within the PhonePe
% :

s payment screen. It's like having a specific area on the screen that shows payment details
apg options. When we open the PaymentActivity in PhonePe, we might notice a specific
zgction labeled as "Payment Details” or "Payment Options." This section is actually the
PaymentFragment. In the Payme'ntl'*"ragment, usc.ers can view details such as the amount to be
paid, payment methods available (like UPI, credit/debit card), recipient information, and any
additional options related to the payment process.

. Intents : Intents are messaging objects used to request actions from other app components.
They can start an activity, start a service, or deliver a broadcast. Intents can carry data to be
used by the target component. In simple terms, think of Intents as special messages that apps
use to ask other parts of the app to do something specific. Apps use Intents to communicate
and trigger actions within the app. They help in coordinating different parts of the app to work

together seamlessly.

Example : When a user clicks on the "Transfer Money" button in the main screen, an intent is
used to start the money transfer activity, passing necessary information about the transaction.
The Intent acts as a carrier, taking all the details about the money transfer from the main
screen to the money transfer screen.

. Views and ViewGroups : Views are the basic building blocks for user interface components,
and ViewGroups are containers that hold multiple views and define their layout structure.
Views include elements like buttons, text fields, and images, while ViewGroups include layouts
like LinearLayout and RelativeLayout, which arrange the views.

Example ; The main screen uses TextView to display the balance, ImageView for icons, and
B}Jtton for actions like "Recharge” and "Pay Bills". These elements are organized within a
LinearLayout to create a structured and user-friendly interface.

. Afiapters : Adapters act as a bridge between Ul components and data sources to facilitate the
C?lSplay of data in Ul components. Adapters are like messengers that fetch data from sources
ll}(e a database and show it in Ul elements such as lists or grids. Adapters bind data to the
Views within these components to allow dynamic data display.

Xample : In the transaction history section, an adapter helps display transaction details in a
scrollable list for easy viewing.

. Notificationg: e o i
ications: Notifications are used to alert users about events or updates even when the

a 1 ' .
PP 15 not in the foreground. They provide a way to keep users informed about important
information,

l[:n’:;':rlt’;it Eszlrfltcallons in PhonePe serve as a valuable'tool for keeping users in‘forme‘d .apo,l;t

being useq & :, b(;l'(,h as SAI.J(.ICGS-SfUl payment trans.;actl()ns,‘cvef\ when the app 'lS t'w.t:\ftl_\’f i’

Phonep, ensu};é:n ~mg‘; Tlf)tlflcat'l(‘)ns with tf‘ﬂl'.].SﬂCtl(;)l’\ (Iet.zu.ls-, hkg ‘l:hc amount and recipient,

Loadors; fcs : l‘lsel‘b stgy updated on their financial activities effortlessly. ’

Operatio;ls dz ncorfblload data a.f;ynchron()us!)‘/ in activities or l‘r:\gmcnts. lo ‘cnS;l]l'C' t:i]::l’ 332

and provide the loadOCk the n?am Ul thread. They manage the background task ot loading €
ed data to the Ul components.
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- Widgets : Widgets are self-contained Ul components that can be added to the home : :

~dynamic data and offer interactive elements.

-0

Example: When fetching transaction history from a server, a loader performs this Operatiop;,
the background to ensure a smooth and responsive user interface. Loaders play a crucia] rol,

in maintaining a responsive user interface by handling data loading tasks in the backgrouhd |
thus preventing any delays or freezes in the main Ul thread.

SharedPreferences: SharedPreferences allow an app to store key-value pairs locally ok
the device. They are commonly used to store small amounts of data persistently. They are! ¢

commonly used for saving user settings or preferences. The data is stored persistently acrog
user sessions.

e

Example: User preferences such as the default payment method, notification settings, and the
last used bank account are stored using SharedPreferences.

to provide quick access to app functionalities without ope :

Example : A widget on the home screen displays the cur:
allowing users to quickly check their financial status wit

Intent Filters : Intent Filters define the kinds of inte

receiver can respond to. They specify the types of action
the system to match intents with the appropriate compo

Example : Intent Filters in PhonePe act as instruction
when specific actions such as making a payment or acc
app are initiated. These filters serve as guidelines that he
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2.3 Exploring the Development Environment

To create robust and efficient Android applications, it is- essential to have the right tools and
frameworks in place. Exploring the Android Development Environment involves understanding
the tools and resources available for creating Android applications. The Android development

environment requires several components (or) tools (or) resources to develop and test android
apphcatlons efficiently.

L Andrmd SDK: The Android SDK provides libraries and tools for app building.
2 Andrmd Studio: Android Studio is a powerful IDE with code editing and visual design features

3. Andrmd Emulators Android Emulators simulate devices for testing without physical devices

4. ADB (Android Debug Bridge): ADB offers various debugging and troubleshooting
' functlonahtles
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5. Gradle: Gradle is the build automation tool ;JSC(J tlln Android Studio to Manage broj
dependencies, build configurations, and tasks efficiently.

LI

2.3.1 Android SDK

The Android SDK is a set of tools,
applications. It serves as the foundati
components and APIs for building feature-rich apps.

[ ;42‘ What is an Android SDK?

An Android SDK (Software Development Kit) is a set of tools, llbrarles, and documentatlon pmVIde db e
Google to help developers create applications for the Andr01d platform Itincludes everything deVe]opers .
need to start building Android apps, such as APIs for 1nteractmg with the device hardware, emulator for§
testmg apps, and various other tools for debugglng and profllmg s

libraries, and resources provided by Google to develop Ang,

on for Android app development and provideg esSentd
la|

Key Features:

« Libraries and APIs: Provides access to a wide range of libraries and APIs for implementing
various functionalities in Android apps. These libraries cover various aspects of Androxd
development, from Ul components to data storage and networking. :

« Development Tools: Includes compilers, debuggers, and build tools for wr1t1ng, compﬂmoj
and debugging Android applications. ,

o Documentation: Offers detailed documentatlon on APIs best practices, and development
guidelines for Android app development o

o Sample Code and Templates: Prov1des sample code sn1ppets and templates t0 assxst
developers in 1mplement1ng common tasks and features.

~» Updates and Support Regularly updated by Google to 1ncorporate new featurE&
enhancements, and compatibility with the latest Android vers10ns
232 Andr‘oud Studio
- _ifThe Integrated Development Environment  (IDE)
~ comprehensive facilities to programmers for software
Integrated Development Environment (IDE) for Android
 the entire app development process, It Serves as a co
testing, and debugging Android applj : - e
o ievelopment, Pplications. It provides a range of tools and features
Key Features:

is a software apphcatlon that pr0 id
development. Android Studio is the offick .
app development. Itis de51gned to streamlmg

¢ Code E :
hlghll{,hct‘:::;rcilnedzmd ?LUdm provides a powerful code editor with featu
’ ‘Ompletion, ref:
cofé quaiity. actoring, and code Nhavigation to enhance p
¢ Layout Editor: The Layout Editor . ,

interfaces with drag-ang- -drop functionaj

les developers to create visually app
screen sizes and orientatigng,

'ty, real-time prev1ews, and support for‘dl
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-

Manager : The Android SDK Manager is a tool within Android Studio that allows
SDKlopCfS to download, install, and manage different versions of the Android SDK, as well as
)VC
gtcher essential tools and components.

. pevice Manager: The Device Manager is a tool within Android Studio that allows devel?pers
to create and manage virtual devices that simulate physical Android devices. These v1r'tua1
devicesare used to test and debug applications on various configurations and Android versions
without needing physical devices.

. APK Analyzer: Helps analyze APK size, contents, and dependencies to optimize app
performance and reduce file size.

« Built-in Emulator: The built-in Android Emulator allows developers to test their apps
on virtual devices with various configurations, screen sizes, and Android versions for
comprehensive testing.

« Device Testing: Developers can test their apps on physical devices connected via USB for real-
world testing scenarios, in addition to the Android Emulator, to ensure app compatibility and
performance. . ‘

« Version Control Integration: Android Studio supports version control systems like Git,
enabling developers to manage source code, track changes, and collaborate with team
members efficiently within the IDE.

« Extensive Plugin Ecosystem: Android Studio offers a wide range of plugins and extensions

from the Plugin Marketplace to extend functionality, integrate with external tools, and

customize the development environment according to specific requirements.

Performance Profiling Tools: Android Studio offers performance profiling tools to analyze

app performance, identify bottlenecks, and optimize CPU, memory, and network usage for

better user experience.

Build Tools: Android Studio integrates the Gradle build system for automating build tasks,

managing dependencies, and configuring build variants to streamline the app development
proces

Integrated Debugger: An integrated debugger allows developers to identify and fix issues in

their code by setting breakpoints, inspecting variables, and stepping through code execution.
s

2.3.3 Android Emulators

Android Emulators are virtual devices that simulate the behavior of real Android devices for testing

A0 'dEbugging apps. They allow developers to test and debug applications on various device

‘;‘:lzlfllguratior]s Wit}-lout needing physical devices. They provide a virtual testing environment to
'¢app compatibility, performance, and functionality across different device configurations.

Key Features:
[ - » . . el
Device Configurations: Emulate different screen sizes, resolutions, and Android versions.

° - ] l . : ‘ !
Device Testing: Allows developers to test apps on virtual devices with various screen S1zZes,
resolutions, and Android versions,

" DEb‘,lgging: Facilitates app debugging, scenario simulation, and behavior analysis without
physical devices,
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o
o d

resource usage during development. "
i 'ts testi 1 mu
* Multi-Device Testing: Supports testmg.ox
app behavior across different configurations.

m identif bott]enecksr and ¢ i |
fi ce Testing: Helps evaluate app performance, identify e p i,
¢ Performan . ; v

ple virtual devices simultaneb’US]y.toégge

ion, and other hardware features.
d d Features: Simulate phone calls, SMS, location, andOther ———
« Advance - . EEE

2.3.4 ADB (Android Debug B{riﬁc;.jge)%
The Android Debug Brid 2
a development machine and a

ADB allows developers to _install andr
ices for efficient testing and troublesh ti

e Managin:gpe'"v
~ the device, hang

release, or flavor-

¢ Task Automatigp: Gradle automat
such as compiling code, 1
productivity and con

s tailored tq Specific r
Specific builds,

s varioys tasks involyed i
unning tests, and p

ackaging applic
sistency,
* Integratjop With Andrgjq Studio; G,

adle Seamlegsly integrateg with
Provide a ¢ope velopment environme
Capabiljtieg v

nt where developerg Cah_,,l
ithin the pp for a smooty and efficjep development workflow,
2.4 Obtainin

nt environment is e
applicationg, Th imary Compone

n the devel
ations for distrit

sive (e

Ssentig| for cre

nts requireq are the j

ating, testing, an,
4Va Development Ki
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- for Android development, as
and Android Studio. These tools provide all the necessary resources

Android Studio includes the Android SDK, Android Emulators, ADB, and Gradle.

; , : ications, including
1. Java Development Kit (JDK) : The JDK is crucial for developing Java application

: . . 3 ava), a
Android apps. It includes the Java Runtime Environment (JRE), an interpreter/loader (Java),

compiler (javac), an archiver (jar), and other tools necessary for Java development.
Steps to Obtain:

» Download the JDK: Visit the Oracle JDK download page (https://www.oracle.com/
ja\ra/technologies/downloads/) and download th

e JDK appropriate for the operating
system being used (Windows, macOS§, or Linux).

* Install the JDK: Follow the installation instructions specific to the operating system
(Windows, macOQS, or Linux).

+ Configure Environment Variables: Set the

JAVA_HOME environment variable to point
to the DK installation directory and add the J

DK bin directory to the PATH.

Android Studio : Android Studio is the officia] Integrated Development Environment (IDE)
for Android development. It offers a comprehensive suite of tools for building, testing, and
debugging Android applications. Android Studio includes the Android SDK, Android
Emulators, ADB, and Gradle, making it a one-stop solution for Android development.

Steps to Obtain:

2,

* Download Android Studio: Available from the[Android developer website (https://
developer.android.com/studio)

¢ Install Android Studio: Run the installer and follow the setup wizard to install and
configure the development environment.

« Configure the SDK: During the installation process, Android Studio will prompt for the

installation of the Android SDK and other necessary components. SDK components can
be managed through the SDK Manager within Android Studio.

* Create a New Project: Use the project wizard to start a new Android project, selecting
the desired SDK version and project template.

By installing these two components, all the necessary tools for Android development will be available,

as Android Studio includes the Android SDK, Android Emulators, ADB, and Gradle. This streamlined

setup ensures that everything needed to start building, testing, and debugging high-quality Android
applications is in place.

h
2.5 Installing Android Studio
Step 1: Download Android Studio:

Visit the official Android Studio download page (https://developerandroid.com/studio) and
download the executable or zip file. Click the "Download Android Studio" button to begin.
Note that at the time of this hook's publishing, the latest version of Android Studio is Jelly Fish

2023.3.1 Patch 1. However, new versions will continue to evolve. Download the latest version
available at that time.
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Step 2: Run the Installer:
Oncethedownloadiscomplete,
open the downloaded file. This
will start the Android Studio
Setup Wizard.

Step 3: Choose Components:

Select the components to
install, such as Android Studio

and Android Virtual Devij
(AVD). il

prad el Moarhoy agtse

PSP L
P fesir A Y v

vasdetessarotes (D

« Android Sudio SeUp

android
studio

Android Studio Setup

Space Tetisred; 1.668

Welcome to Android Studio Setup

Setp il gutde Yo trouch the reizlation of Androd
Studo.

1t 1o recommended that you doss 2 other Zppiciors
before shartng Setp. This v meke it possble bupdste
redeyert system fes vithout having to reboot yor
compater,

Click. Viext to continue.
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i Step 4: Choose Install Location: % Android Studio Setup i ‘ X

Configraration Settings
Inatall Locations

Choose the location where you
want to install Android Studio.
It is recommended to use the
default location.

Android Studio Installation Location

The location specified must have at least 500MB of free space.
Click Browse to customize:

I C:\Program Files\Android\Android Studio ] i Browv:

[ <Bak [ mext> | [ cand |

Step 5: Start the Installation:

Click on the “Install” button to start the installation process. Android Studio will begin installing
the selected components.

& Android Studio Setup = | X

Installing
Please wait while Android Studio is being installed.

Extract: app.jar... 70%

. otepé6: Complete the Installation:

Once the installation is complete,

click on the “Finish” button. Android Studio is installed
Successfully.

(3 Scanned with OKEN Scanner



- Mobile Applicaiion pevelopment
= Android Studio Setup

Completing Android Studio Setup

Android Studio has been installed on your computer

Cﬁdcmﬁltudoseseum

Start Android Studio

cmdrqid
studio

Step 7: Launch Android Studio:
After installation, launch Android Stud1
previous installation. Choose the “Do )

Step 8: Set Up Android Studlo. '
Android Studio will launch and prompt for the development environment s

 on-screen instructions to complete the setup process. Choose "Standard
~ and accept the License Agreement to download all necessary compone
 Emulators, Build Tools, and more. Once the components have finished

welcome screen will appear as shown below.

will prompt "ybu to import settings if you had
mport settings” option and click “OK".

' @ Android Studio - o

Prb}eét;
Gostorizs Welcome to Android Studio
Plugins

Learn

New Project } Gat from VCS

w
2.6 Your First Android Application - Hello World

Let us creating a first Android application wit i
ith a Slll’]l‘)le text me " 141" in th
e bile sereen. nessage "Hello,World!" in th
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Introducing Android 2.21

1. 'opéh Android Studio: Launch Android Studio.
2. Starta New Project: Click on Start a new Android Studio project.

3. Select Project Template: In the "
Activity. Click Next.

Select a Project Template” window, choose Empty Views

#  New Project

Templates

Television

Automotive

4. Configure the Project:
* Name: Enter "MyFirstApp".

* Language: Select Java.

e Minimum API level:
usually fine).

Package name: Enter a unique package name, such as com.example.myfirsfapp.
Save location: Choose a directory to save the project.

Select the minimum version of Android to suppoft (default is

M New Profect - ol L B i U St T B e

Empty Views Activity
Creates a new empty activity e
Name { MyFirstapp : ] ; A
Package name { com.example.myfirstapp » i ’ : —l » \
Save location %C:\Users\cheu’\Andrkoid;SludioPro]ects\MyF;irsll;[ (] ! 3
Language iiava ‘ = — v]
Minimum SDK [API 24 ("Nougat™ Android 7.0) ]

Your app will run on approximately 97,4% of

devices.

Help me choosea
Build configuration langusge (% | Kotlin DSL (bulld.gradie.kts) (Recommended] v |

Corvoun | [ Ron ][ conea |
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@0verride
protected void onCreate(Bundle savedIng

tancestm) {
super.onCreate (savedInstancestatg); i

; EdgeToEdge.enable(this) 7 »{
. setContentView(R.layout.activity_nain) .
- : ViewCompat. set0nApplyl’linclmmsetsLis’cener(ﬁmwma»,E
1%

bt
Q)

Insets systemBars = insets,getlnsets(linuom;eE

26 v.setPaaaing(systemBars.left, svstemaars.top, sf
71 return insets; §
22 1 ’ d
22 ¥

2}

Set Up the Layout

1. Open the Layout Fijle

Double-cljck activity_main.xml t

0 Open it,
2. Design the Layout:

s isplay i the screey, la "3
this with, , differep; vie JOut Shows the .

¢s'1gn View, en, drag a;dofiif)e i o Vi?w ;
€sign yie iy oo Y
Set Text Pr Pertjqg,
Click on the 1, View Select jy
N the Attn‘butes nel (y ual] . '
6: @+jq v the rigp, #ide), set the fo
Ext; iy lo, orlq)
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OMiyFirstapp

Pamre

| sty madnemi | G e,
Gan b N (O | AR a@ -
| [ Linewrtayout (hottzanta b Lm- 4 , R l&.\ s 5 A6 et L wview
¢ B Uneartayout tverticss | . % s e R G AL
[ FrameLayout

D YobleLayout t

SE ) TebleRow

1 Space

U Pivel v 2034 o

¢ DOSTa (pa-ga)

Helpers

i L
‘T shawary
Legacy. § !

& torqetam
tict
(OrtAigrmen
tenaRCags
textColnr

] orle®
D —-'m

tertCatarbigha
wniColorien

tenCatorink.

\rniCuranrew | (2540
© teviDimcdon
tedhSesctatte B
redLocan

tortscaer

teniSizn sy
> texiStyte

3 themn

HamsformPivart

tarstormpively ©

trangitiontiame
T L vaestonx -
' +i¢ transtationY

o i)
b tangiationZ 4

e Alternatively, switch to the Codetab a

nd replace the existing XML code with the following
simple and minimum code,

<?xml version="1.@" encoding="utf-8"?>
<Relativelayout Xmlns:android=
xmlns:tools=

"http://schemas.android.com/apk/res/android"
"http://schemas.android.com/tools“

android:léyout_width="match_parent"
android:1ayout_height="match_parent"
tools:context=“.MainActivity">

<TextView

android:id="@+id/textView"
android:layoutfwidth="wrapgcontent"

éndroid:layout_height="wrap_content"
android:text="Hello,World!"
android:textSize="24sp"

android:layoutjeenterInParent="true"/>
</Relativelayout>

Step

3: Edit the Main Activity

1 Op%é}liﬂl'\’/l)é\vihrml)‘/ictivity.iava:

* Inthe Project pane, navigate to app -> java -> com.example.myfirstapp.
* Double-click MainActivity,java to open it.
2. Modify MainActivity.java:

A) PR 2 e alre: y Q@ A l_ ut
* Ensure that the activity displays the layout defined. This is typically already set up, b
confirm the following code is present:
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ple.myfirstapPs

oid.os.Bundlé;
b t.app.Appcom

atActiVity;
androidx.appcomp3 P

tActivity {
bUblic class MainActivity extends AppCompa
@Override
protected void onCre
super.onCreate(s

setContentView(R .

ate(Bundle savedInstanceState) {

avedInstanceState);.
1ayout.activity_ma1n),

)

, Step 4: Run the A lction . . |
’ v1ce We can connect an android device Via USB by enabling developer options

ing on the device (or) we can set up an emulator to test the application,
> ixel 3a API 34 device for testing.

1. Connecta De
and USB debug

By default, Android Studio provides the P
B < g X
TR NI S E MWE
| &7

i ~ Name |

1 Pixel 3a APl 34 34
2 android 14.0 {"UpsideDownCake") | ¥86_64

To use a different device, follow these ste
* Go to Tools

: ps to create .
> DeVlCe Managen a Vlrtual

Click on Create Virtual Device

.
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2. Run the Application: Running Devices - [’éspixelSaA’Plazi »+ e 5“-*
e Click on the Run button (green @ DM@ <00 ® olo®: &
triangle) in the toolbar, or press Shift | yr-
+ F10.
e Select the connected device or
emulator from the list.

e Click OK and wait for the build
process to complete and the app to
install on the device/emulator.

e The Output is shown below:

Helloworld

—
2.6.1 Understanding the Flow of Execution
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> 7 Exploring the IDE (Android Studio)
:irn1d Siudio is the olficial Inteprated

- Android app
selopment, provided by Goople.

Development Environment (112E) o - designed to
[ . . . - et 2SR
It offers o comprehensive set of tools and featbul

~amline the process of creatingg, testing:, and deploving Android ap slicatitons. .
=A iT1C 1 iZ. T L prlovvinge i environment

Lok ‘g ; . . o qifecl
dAroid Studio is specitfically tailored Tor building Android apps. It provides a uinifie o Drofect

Jere developers can write code, design user interfaces, debug applications. HHL! f;--ll:li:‘:;?ﬁundatinn
cources afficiently. Android Studio is built on top afintelli] IEA, a popularava !DII."- ol hrlrc::dllt:tivit}"
ings poweorful code editing capabilities, intelligent code completion, and a ranges o

atures 1o Android developors,

—

7.1 Exploring the Integrated Development Environment (XDE) In Android Studio
1. FProject Structuare: Project - e = - : —
« Project View: Located on the leftside et Bp caAUsersicheriAndrondst
of the 1DE, the Projoct View provides ~ Lo M_'_YF ridl:. '
a hierarchical represcntation of the z E__li;;a
project’'s files and directories, malzing > [— app
it easy to navigate and managoe s> 7 il
project componoenis. “a

o gradle
— .gitignore
=2 pulld.gradie . kKts
51 gradia.praparties
5D gradiew '
= gradleww . Dhat
[Z local.praperiies d Lt
& settings _gradia. kis y R T L gl '.I
b External Libraries e ot .
Iloadimng.-._

= oo ratches and Con=saoles

- Android View: This view orpanizes projoect liles specifically for Android Llr.-:velnprq. &
grouping Android-specific resources, manilests, Java classes, and other relavant files fo
efficient developmeant, : ' ; :

4
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Androld - ($]

O
»<
!
4

v [happ

> [ manifests

v (Ojava
> [2 com.example.myfirstapp
v [ com.example.myfirstapp (androi

© ExampleinstrumentedTest

> [ com.example.myfirstapp (test)
(3 java (generated)

v [2res
> k3 drawable
v [ layout

</> activity_main.xml
> (3 mipmap
> [ values
> Buml
Czres {generated)
v &7 Gradle Scripts .

&% build.gradle.kts (Project: MyFirstAp
&3 build.gradle.kts {Module :app}
= proguard-rules.pro {ProGuard Ruled
&3 gradle.properties (Project Propertie
6} gradle-wrapper.properties {Gradle
libs.versions.toml {Version Catalog)}
£33 local.properties (SDK Location)
&3 settings.gradle.kts (Project Settingy

2. Code Editor:

* Code Editing: The central area of the IDE is the code editor, where developers write and

modify Java and XML code. Android Studio offers features like syntax highlighting, code
completion, and error checking to enhance the coding experience.

 Code Navigation: Utilize shortcuts and features such as "Go to Declaration" to swiftly
navigate through the codebase, facilitating better understanding and management of

classes and methods.

© MainActivity.java *

1 package com.example.myfirstapp;
3
; import ...
& Lr<r public class MainActivity extends AppCompatActivity {
7 Poverride
L@

9

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

setContentView(R.layout.activity _main);
13 }

3. Design Editor:

* Layout Editor: Android Studio's visual layout editor allows developers to des'g" Vthle
app's user interface by dragging and dropping Ul elements onto the design sur tatre‘ t
. A LA jentations.

provides a real-time preview of the layout across different screen sizes and orientatio
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4. Toolbar: The Toolbar houses various button

; Ul elements in l
ree displ vs the hierarChy 2 f the user interfthe
O ree displays struct”re 0 acg
0 organize and manage

Cvmvasg - Gimtms ren s

P

S %
:A.vu-‘i Pl My First Android App
orVam

actions such as building ang
ersion control tools. It offers

s for common

running the app, syncing project files, debugging, and accessing V'

quick access to essential functions during app devew
> o =G E6Ree® o0

(& Pixel 33 AP 34 z4 app v

5. Run and Debug: Use the "Run" button to compi

physical device. The "Debug” button allows develo

and step through the code for debugging purposes, ai

p on an emulator or
pect variables,

le and execute the ap
pers to set breakpoints, ins
ding in identi

6. Menu: Android Studio's menu includes options like File, Edit,
Build, Run, Tools, VCS (Version Control System), Window, an |
various features and functionalities within the IDE, allo

access to
and manage their Android projects effectively.

edit, build, run,

= e £t Ve

7. Logcat: Logcat is a vital tool for monitoring and analyzing lo
p during runtime. It provides insights into the app's behavio

ap
assisting developers in diagnosing and troubleshooti

warnings
]
| Logest  Logest o T
1L Pt 20 A1 38 (emisor5554) Angred 16, K34 ] (- packsgaiming
[ 7026-05-31 19:05:13.723 7134-7134 aple.syfirstepp “""‘“P“‘-vurmp; S
T o 2076-05-31 19:8%5:13,735  7134-7134 wple.myfirstapp com.example.myfirstapp 1 :
o | 20N 19103:13.257 7137134 Sumpotivil. ..qeReporter o, exanple.nyfiretopp «,_;:, Current dax F11 8
r vord.uo.51 190548261 7137134 Coopatiuil., GeTejorter Gon.cxonple.mytirstapp §lL compat change 1d repgil
Sk o026-65-31 19:U8:35.43% 73347154 ziparenive com, example myfirstapp B/ Lompar cnange id rep
@ | Juz6-us- 51 19:b5:18.418 J134-Y1346 2iparchive con. sxample.ayFArstapp ¥ Unable to open ‘/dat
n | 0pkens-51 19:05:34.085 A-TISG  pativeioader con. example. ayfiretapp ¥ tnable o open */data/app
o 2076Us-3 19.05:04.276 7134-7136 Graphicetnvironuent  Cum,exasple.myfirstapp -'.;'?.% tontiguring clas-6 for ot
@ | J026-65-51 19:08:16.281 7134-7134  Draphicsbnvironsent com. example, myfiretap V. Currently set values for
¥ 70740553 10:09:14.282 T13-TL34 GraphiceCnsironnent cul,clmplt.uynr“.g; W4 angle_gLdriver_selee
» | 2024-u5-31 19:05:36.293 T134-7186  GraphicsFovironsent con.example.mytirata Yj angle_gl_driver_se
O 2020-0-31 19:05:14.293 7136-7184  UrophiceEnviFouaent  Com.example.mytirst 24 Vi AWGLE GanoNanagerservie
91, 2026-05-3) 19:b3:16.296_ 71347134 Oraphicstuvlrannens  cos exanple lv'lrsl::: Vi con.exonple.syrirste
. Vi Neither updatable pradug!
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8. Device Manager: The Device '
Manager enables developers to create | PeVIce Manager “ o L3
and manage Android Virtual Devices BR | o

. . 30, | "l',. ® B | @?
for testing the app on various device , |
oA e | |
configurations and Android versions, St R | 3
: A g L
It is Instrumental in ensuring the [e [ Pixel 3a API34 -

. S X 8 he [LJ Android 14.0 t"UpsideDownGCak, 34... ‘ "
app's compatibility and performance (%
across different devices.

*

9. Gradle Build System: Android Studio |

- : Gradle L b
utilizes the Gradle build system to SRS ; ‘ L
automate the build process, manage LB X8 s 1@
dependencies, and configure build v @ MyFirstApp |
settings. Developers can customize v & app S
build types, flavors, and dependencies v [gTasks 0
) . . . v [gother 2
in the build.gradle files to tailor @ testDebugUnitTest
the app's build process to specific {33 testReleaseUnitTest T
requirements. T

10. Version Control: Android Studio
integrates version control systems
like Git, allowing developers to track
changes, manage project source code,
and collaborate with team members
efficiently. Version control features
enable seamless code management
and collaboration within the IDE.

Version Control

B O o & ¢ w

11. Settings and Preferences: Customize Android Studio settings and preferences to align with
individual development workflows by accessing the Preferences or Settings menu. Devgloperi
€an adjust editor settings, keymaps, appearance, and other configurations to personalize the
IDE environment.
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Appearance & Behavior B
Fom haviot: change themes and font size, tune the keymap, -
mize IDE appesrance and behavlowm ng it as, HTTP pory, o 5

S
bt plugins and system settings,

configure

Appearance

New Ul
Menus and Toolbars

© gystem Settings
File Colors
Scopes
Notifications
Quick Lists
Path Variables e
presentation Assistant

or

12. Help and Documentation: Access

Android Studio documentation and
support resources directly from the
IDE. The Help menu provides access to
documentation, tutorials, and community
support, offering valuable assistance

and guidance for developers during app

development.

- l:ugi"“ Explore the Plugin Marketplace within Andlr‘ ;“‘ t i s tall plug
t zt.extend the IDE's functionality. Plugins can enha du new feal"
and integrate with external tools to st ' e Vi er to spec
reciitemants reamline the d yment proc ater to spe

4
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Machine Learning Code
Completion

i Enable bundled 233.14808.21.2331.11842104

Overview What's New Reviews Additional info

{1

Turbo Complete

bundled ‘The plugin improves code completion feature by
) reordering of elements In the comptetion popup by
Android . ot ‘ [Disable all”} ranking more relevant items higher using machine
@: Small Support learning.
bundled

To enable the feature for your programming language,
Buid Tools . .. ' pisableall | checksettings in Editar | General | Cade Completion |
i i *Machine Learning Assi Code Compl section.

Gradle
bundled

Code Coverage " Enabie sl
Code Coverage for Java ]
hundled

HTML and XML 0 Enablaal |

" HTML Tools 0
bungl;

14. SDK Manager : The SDK
Manager in Android Studio
Is a crucial tool that allows
developers to manage the

nguages&’ rlrneworks 3 Androld SDK

M;mager for the Andmld SDK and Tools used by me IOE :
Androld SDK anaﬂan. e A\n

gt Optimiz

SDK Plaﬂorms SDK Tools. SDK Upda(e Sites

Each Android SDK Plaﬂcrm i 1 (
Android SDK components, el Onci‘.iﬁi’&c?“iﬁﬁ‘iéé":.é‘““ o o s
ow psckage da\ans‘ to mwlay Indlvtdw SDK  companents '
platforms, tools, and system Hikaams APl Loval T b |
- o () Andraid VanillalceCream Praviaw Vanllhicamam 4 N
lmages requ]red for app [} Andraid UpsideDawnCakaPrivacySandbox Pravi UpsidaBownCakePrivacySwy.,, 3 Noy
Andraid 14.0 (“UpsideDownCake") . LM 3 |
deve]opment_ ( __l Android 14.0 ("UpsideDownCake ") C3dentd 1 N
(.} Andirald 14.0 (“UpslideDownCake®) RES T 1 N
() Andraid TirumisuPrivacySandbox Praview . TiramdsuPyivacySandbox 9 Noj
{1 Andiaid 13.0 (*Tiranisu®) 33 : 3N
{.) Androd 13.0 (“Tirasmisu®) 3d-axid - 1 Ny
[} Andiaid 13.0 {(“Tiramisu”) A30xt§ t Noy
11 Andtion 120 ("$v2*) 2 : 1 Ny
[ 1 Audioid 12.0 ("$") 3t 1 Moy
{_] Andigid 1.0 (*R*) 0 3. . No
1} Andraid 10.0 ('Q*) 8 .5 Ny
{71 Andiokt 8.0 (“Pio") b1 § N
1) Android 8.1 {"Qrea®} 27 3 Noy
1.1 Android 8.0 ("Orsa”) R §

7.2 Android Studio Develoner Warkflow Guide
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2.9 Publishing your Android Application

Pub.llshmg an Android application on the Google Play Store is a crucial step in making an :
ava-xl;.able to users v.vorldwide. It involves preparing the app for distribution a;:e:?n to Gogogle slpp |
policies, anq ensuring a smooth deployment process. It is the final step in t‘he develgpment ro g4
Understanding the key elements and steps involved in publishing an Android app is esse?lti CIES& |
developers to reach a wider audience and maximize app visibility. P al for

e e e e e
2.9.1 Important Terms and Key Elements in Publishing an Android Application
When publishing an Android application, understanding key concepts and terms is essential. v
1. APK (Android Package) : APK stands for Android Package Kit. It is the file format used by the
Android operating system for distribution and installation of mobile apps and middleware. A, |
APK file contains all the elements that an app needs to install correctly on a device, including
the app's code, resources, assets, certificates, and manifest file. When developers build ap
Android app, the Android SDK tools compile the code and package it into an APK, which can
then be tested, shared, or uploaded to app distribution platforms like Google Play. For example,
when building a simple calculator app, the resulting APK contains the app's code, images, and
layout files.
2. Google Play Developer Console : The Google Play Developer Console is a platform provided |
by Google that allows developers to manage their Android applications on the Google Play
Store. Key functionalities include: ‘ i
« App Listings: Create and manage app details, descriptions, screen's_ﬁots',rar‘idp}‘dinoﬁ@nal"'
graphics. ' e

Releases: Handle app releases across various channels like Alpha; B-eta; ahd Producti IL

App Signing: Securely sign and manage app updates.

Performance Monitoring: Track app performance, crashes, and user feedbéck#

« Monetization: Set app pricing, manage subscriptions, and view revenue reports.

The console provides comprehensive tools to ensure efficient app managemen |
optimization. :

3. Store.a Listing : The Store Listing in the Google Play Console is the section where d
provide key information about their app for display on the Google Play Store. This incl

C} Scanned with OKEN Scanner



Introducing Android 2.47

« App Name: The name of the app as it appears on the store.

o Description: A detailed description of what the app does and its key features.

Screenshots and Promotional Graphics: Visuals that showcase the app's interface and
functionality.

App Icon: The icon that represents the app on the store and on user devices.
» Category: The classification of the app (e.g., Education, Games).

Contact Information: Support email and website for user assistance.
« Privacy Policy: A link to the app's privacy policy.

Creating a compelling store listing is essential for attracting users and providing them with a
clear understanding of what the app offers.

4. App Permissions: App Permissions are declarations in the app's manifest file that request

access to specific device features or user data. These permissions are essential for the app to
function correctly and provide intended features. Examples include:

¢ Internet Access: Required for apps that need to connect to the internet.
e Camera: Needed for apps that use the device’s camera.
e Location: Necessary for apps that provide location-based services.
 Storage: Allows apps to read and write to the device’s storage.
For example, a photo editing app might request permissions to access the camera and storage.

Permissions must be clearly stated and justified to users to maintain trust and comply with
privacy regulations. For detailed information, visit the official documentation.

Release Channels : Release Channels in the Google Play Console allow developers to distribute

app updates to different user groups at various testing stages before a full production release.
The primary channels include:

s
2.
3.

Internal Testing : For quick, small-scale testing with internal team members,
Closed Testing (Alpha) : For a limited number of trusted testers to get early feedback.

Open Testing (Beta) : For a broader audience, allowing more user feedback while still
being in a controlled environment.
4. Production : The final release available to all users on the Google Play Store.

Managing release channels effectively helps ensure app stability and quality before reaching a
wide audience.

App Signing : App Signing is the process of digitally signing an APK to verify its authenticity
and ensure its integrity. This is a critical security step for distributing Android applications.

1. Keystore Creation: A keystore is a secure file that contains the cryptographic keys used
to sign the app.

2. Signing the APK : The APK is signed with the keystore's private key, generating a unique
signature,

3. Verification : When the app is installed, Android verifies the signature using the
corresponding public key to ensure the app has not been tampered with.
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ng Android Application for distributig,
& 5 . P ed :
application involves several crucial steps to ensure jtis T

Store. The Key steps are :

ng An App for Release 7 release, Ty,
Al e et ready for © Thi

ishing an app, several steps must be completed to ensur

and screen 5i%es to confiy,

. . ices
. Testing : Ensure the app is thoroughly tested on various dev

it works correctly under different conditions.
2. Optimization: Optimize the app for performance, l‘ed‘;‘;e ap
For example, Use ProGuard to shrink and obfuscate code-

u
3. Security : Verify that the app is secure and free fromV

user data. coogle P12y Store policies and guidelines.
00g

le.kts file, update
and manage updates. 7

and improve startup timeg

p SiZe;

|nerabilities that could compronjg,

4. Compliance: Ensure the app complies with all

5. Update Version Information: In the build.gl.‘ad
name. These values help track the app's versions

the version code and Versig

android {
defaultConfig {
versionCode 2 // Increment
versionName "1.1" // Update to

this for each release
reflec ersion

} i :
« Version Code: An integer value that must be i
determine whether one version is more recen

o Version Name: A string that represents the rel
users.

6. Check Permissions Ensure all necessary permiss
xml file. Permissions are essential for accessing dev

<manifest xmlns:android="http://schemas.and
package="com.example.myapp"> '
<uses-permission android:name="androi
<uses-permission android:name="andr‘oi}

</manifest>

Common Permissions:
* INTERNET: Needed for network access.
* ACCESS_FINE_LOCATION: Required for preci

o READ_EXTERNAL_STORAGE and WRITE
and modifying external storage.
Ensure Permissions:

Only request permissi
o er
to maintain user trust | g S50

and comply with privacy r
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Stop 2: Generating a ile]K
p;bl\ish an app on the Google Play Store, we need to
This file is signed with a private key to ensure it comes
To generate a signed APK, follow these steps:

. (a) In Android Studio, go to Build > Generate Signed Bundle / APK.
:'_t (b) Select “APK” and click “Next.”

generate a signed APK (Android Package) file.
from a trusted source.

(c) If No Keystore Exists: Click Create new...
and fill in the required details

(location,
- : ~ asswords, alias).
[« Generate Signed App Bundie or APK S e p ’ 1as)
i AU Nt R SRS DR AR . S : \ ‘% ‘ NQW Koy State p 7
Module (T MyFirstApp.app -

7 Key store path !

{ Qréalé new/...‘ |

Key store password |
{
{

Key alias

Keypassword |

N

N

(d) Select keystore file, enter the keystore

(e) Select the build type (e.g, release)
password, and the alias and click Next,

and click “Finish” Android Studio will

generate a signed APK file.
= : n'ed'i‘%pﬁ Bundie o - e heoinae
« Generate Signed App Bundle or APK i 3 L
Moauie T3 MyFirsthpp.app [ oEneee =
Key slore path » C\Gs;r ‘ii—\'MyKeys!ore.jks :

| Create new... }{ Choose existing.

Key store password

) Bemember passwords : :

Key affas o ;
Key passworgd -;

o 2

erevious | (S [ ool | ) ~ [ previous | (RN | concel
— | Previous | EERUUAS | Cencel | TR :
% A e

(F) The signed APK file will created as shown below.

% vdease X L

>
£ 20 G0 D MspC > 0S(C) 0 Usens > dent 2 AndioidStudioProjects > Myliotapp 2 app > ekiase
Onew~ B W T Sene B View e
' & ta ) e - Dats musdilied type Sun
e
2 o fulided
WY Gallery 154 boselinePiofites O1 062024 1563 Hile fubder
b G- 2024 154 A 460 Kk
5 Srikanth - P . [} app- reicase.aph 01 66-2024 15.03 DK fife G
o i e [ cutput-metadate pon 01 U 2024 1504 SO Filg 18
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e Application pevelopment

Mobil

ST Developer acc
Step 3: Creating 7 oy : Oum
| the Google
ganappon '
e-time registration fee.

per account, follo

onsole website ( :

Play Storve, we need to createa Goog

Before publishin

This requires a of w these steps:

..umuarGO?

» | (2 A sasimats

ome - Carne PO 4 BHAH 7 W‘“‘f"{, R

e s @i ©

Qova Mo B youTede ,_i,_ . ACN——
Creating a Play Console
developer account > Py -~
© Ore.Manchumarn@gmaR.com-—

To get started, choose an account type

Wha sre you eresting 3n sccount IMLWMWW

An organization ‘
Choose if youTe izt (899,

8 aceount for an arganization orbg
mm’::xl yu{t:! :‘ jr proprietor. You'li need 10 verify your organtzation.

Getstarted -

Yourself

Choose if you're creating an sccount for yourself, and you dorft cumcﬂy
have 81 organization of bisiness, For exsrople, i# ,adumm&m bl
develnper. gtugent. of hobbvist, Yol siil be able todam boer on G0l

(b) Sign in with a Google account or create a new one. | ey
(c) Follow the on-screen instructions to complete the registration process and pay t_.l}bevreglstrau(
fee. .

.”f Google Play Console

What you'll need to create a developer account for yourself

To create this account, you'll need:

@ Anemail address for Google Play users

This will be shown on Google Play so that users can contact you. You'll need to

verify it by receiving a
code. Learn more sbout developer verifications

@ A contact phone number and email address for Google
These will only be used by Google to contact you if we need to,

and won't be shown on Google Play.
You'll need to verify them by receiving a code, ? g

B Aform of payment
To pay the one-time USD 25 registration fee

foull need 1o verify your identity to publish apps

: to the G(J)glc ]lzy Consolu
Once we have asigned APK fle and a Google play ccou

ile and a Google Play Dey ou an h
Google Play Console. This is the platform wier . o . e i |

€ we manage appfs:u,l,i"s"ting on the Google Play Stor
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?To upload an app, follow these steps:
e Login to the Google Play Console.

e Click on “Create Application” and enter the details of an app, mcludmg the title,
description, and screenshots.

e Upload signed APK file and provide any additional information requested. =
(d) Setthe pricing and distribution options for an app.

(e) Click “Save” and then “Publish” to submit an app to the Google Play Store.

‘Once an app is published on the Google Play Store, we can promote it to attract users. Consxder using
‘app store optimization (ASO) techniques to improve app’s visibility in the store. We can also promote
‘an app through social media, online advertising, and other channels to reach a wider audience. L
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