Topic Covered in Todays Class

Unit 2:
Creating Android Applications and Activities
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Creating your first "HelloWorld” Android
app

Go through the slides uploaded on the
course webpage under “Lab-Introduction-
Starting-Android-Studio.pptx”

to create your first "HelloWorld” Android
application
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Android Application

Android Applications are written in
Java

'he compiled Java code (along with
any data and resource files required
by the application ) is bundled by the
aapt tool into an Android package

(.apk)
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Anatomy of Android Application

Before we run our app, T
we should be aware of a manifests 5

few directories and files
in the Android project.

Each project module appears
as a folder at the top level

of the project hierarchy

and contains these three
elements at the top level:
java/ :

Source files for the module.
manifests/ :

Manifest files for the module
res/ .

Resource files for the module
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@ AndroidManifestxoml

java

com.exampletutorialspoint?.myapplication

1

com.exampletutorialspoint7.myapplication (androidTest)

com.exampletutorialspoint?.myapplication (test)

H res

drawable

layout

& activity_main.eml

2

mipmap

ic_launcher.png (3

values
& colorsxml
dirnensxml (2
& strings.xml
¥ styles.ml
* Gradle Scripts
O build.gradle (Project: MyApplication

O build.gradle (Module: app

=| proguard-rules.pro (ProGuard Rules for app
il gradle.properties (Project Properties
#) settings.gradle (Project Settings

il local.properties (50K Location
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Anatomy of Android Application (Contd..)

SI.No.

Folder, File & Description

Java: This contains the .java source files for your project. By
default, it includes an MainActivity.java source file having an

1 activity class that runs when your app is launched using the app
icon.
5 res/drawable-hdpi: This is a directory for drawable objects that
are designed for high-density screens.
3 res/layout: This is a directory for files that define your app's user
interface.
res/values: This is a directory for other various XML files that
4 |contain a collection of resources, such as strings and colours
definitions.
AndroidManifest.xml: This is the manifest file which describes the
5 [|fundamental characteristics of the app and defines each of its
components.
Build.gradle: This is an auto generated file which contains
6 |compileSdkVersion, buildToolsVersion, applicationlId,

minSdkVersion, targetSdkVersion, versionCode and versionName
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App Fundamentals: "Hello World” App
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AndroidManifest.xml

' 5 e i avarTes R oA )
% HelloWorld - [GA\EDX_Courses\Android\HelloWorld4] - [app] - ..\app\src\main\AndroidManifestxml - Android Studio 2.0- =k

File Edit View Mavigate Code Analyze Refactor Build Run Teols VC5 Window Help
g = = = ™ o
DHO ¢4 X000 QR &> H(happ- /P &L GaE 3 R &8 W ? Q
[ HelloWorld4 "2 app * (I src (1 main ‘& AndroidManifestxml -
£ | & Android H @ = | - - | @ AndroidManifestaml % | @
o
2|7 [aapp -
=i [ manifests X - =
- == . . I(?Jml version="1.0" encoding="utf-8"2>
& AndroidManifestxml <manifest xmlns:android="http://schemas.android.comn/apk/res/android"
w | Java package="com.exanple . unadevi.helloworld" >
£ 5 res
o = = ]
= (5 Gradle Scripts <application
= android:allowBackup="true"
b - android:icon="¢mipmap/ic launcher"
android:label="HelloWorld"
o android: supportsRtl="true"
% android: theme="gztyle/AppTheme ">
5 <activity android:iname=".MainActivity">
® <intent-filters
<action android:name="android.intent.action.MATN" />
<category android:name="android.intent.category.LAUNCHER" />
</intent-filter>
<Jactivity>
</application>
] .
= </manifest>
2
frid
]
¥ | Android Monitor - L
- [EH Emulator Nexus 5_API 16 emulator-5554 [DISCONNECTED] H | com.example.unadevi.helloworld (2029) [DEAD] H &
HP r
Z| @ | g . o - =
§ if& |ogeat | Monitors —+ Verbose n @- ) Regex | Show only selected application H a
[=]
= = &
= @ ﬁ 01-16 06:42:01.684 2029-2029/com.example.umadevi.helloworld D/CpenGlRenderer: Enakling debug mode 0O 5
& iy
*» Eed
Terminal l‘l 6: Android Monitor =/ 0: Messages @, 3: Find P‘ 4: Run @f_" ToDo M3 Event Log [E] Gradle Consale
—— | [ Gradle build finished in 4m 225 358ms (35 minutes ago) 11 CRLF+ UTF-E Context: <no context> v F
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AndroidManifest.xml

O  Whatever component we develop as a part of the application, then all its
components must be declared in a manifest.xml which resides at the root of the
application project directory. This file works as an interface between Android OS
and application, so if we do not declare the component in this file, then it will
not be considered by the OS.

k?xml version="1.0" encoding="utf-8" 7>
<manifest xmlns:android="http://schemas.android. com/apk /res/android"
package="com.example . unadevi. helloworld" >

<application
android:allowBackup="trus"
android:icon="Emipmap/ic launcher"
android: label="HelloWorld"
android: supportsRtl="trus"
android: theme="Eztyle/AppThems" >
<activity android:iname=" .Mainfctivity">
<intent-filter>
<action android:name="android.intent.action.MATH" />

<category android:name="android.intent.category . LAUNCHER" />
</intent-filter>
<factivity>
</application>

< /manifest> —
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MainActivity.java

[0 The main activity code is a Java file MainActivity.java. This is
the actual application file which ultimately gets converted to a
Dalvik executable and runs your application.

=
"‘i HelloWorld - [GAEDX_Courses\Android\HelloWorld3] - [app] - .. \appisrcimain’javaicomiexampletumadevithelloworld\MainActivity java - Androi.. L@g
File Edit View Mavigate Code Analyze Refactor Build Run Tools VC5 Window Help
DHG ¢ XO0 QR ¢ > H@m) b s AGE ¥E §LE& ? Q
2 HelloWorld3 ~ [Zapp  [Jsrc - [main - [java [0 com [ example 0 umadevi -~ [ helloworld € MainActivity -
t " Android v| @ = | - I- | © activity_ mainxml X | C) MainActivity.java % | o
E C2 app package com.example.umadevi.helloworld; v S
=i [ manifests =
" (] java import android.support.vi.app.Applompatictivity:
o EJ com.example.umadevi.helloworld import androld.os.Bundle;
= x - W
E e ety 3 public class Mainfctivity extends ApplompatActivity |
B 1 com.example.umadevi.helloworld (andro
=~ 7 com.example.umadevi.helloworld (test) BOverride
v E,'-; res & protected void onCreate (Bundle savedInstanceState) |
- [57 drawable super.onCreate (savedInstanceState) ;
E setContentView (R.layout.activity main);
£ E I'a_{n:uut : -
w =5 activity_main.xml
" . } -1
= E mipmag o
- [ values =
= *} Gradle Scripts =
(=] o
= = |
Terminal 5 6: Android Monitor =| 0 Messages @:" TODO Event Log [=] Gradle Console J
] Gradle build finished in 395 560ms (17 minutes aga) 614 CRLF+ UTF-8: Context: <no context: v &
—— - - ~ —— — = — — — ¥

v VI Ve Iy VI



MainActivity.java

O Here, R.layout.activity _main refers to
the activity _main.xml file located in the res/layout folder.
The onCreate() method is one of many methods that are
figured when an activity is loaded

package com.example.umadevi.helloworld;

import android.support.v’.app.AppCompatlActivity;
import android.os.Bundle;

public class Mainfictivity extends ApplompatActivity |

protected wvolid onCreate (Bundle savedInstanceState) |
super.onCreate (savedInstanceState) ;
setlontentView (R.layout.activity main);
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activity_main.xml

O The activity_main.xml is a Ilayout file available
in res/layout directory, that is referenced by your application
when building its interface. You will modify this file very
frequently to change the layout of your application.

| ¥ HelloWorld - [GAEdX_Courses\Android\HelloWorld3] - [app] - ..\app\src\mainires\layout\activity_mainxml - Android Studio 2.0

DEQ

File Edit View Mavigate Code Analyze Refactor Build Run Tecls VC5 Window Help
- = = & e = 2 -
ODHEHO #» 00 QR ¢ > W wapp~- /P &% LGE ¥E R ® ? Q
["2 HelloWorld3 * [Zapp ' [1src [ main » [ res [ layout + © activity_mainxml
| i Android v| € = | #- I- | © activitymainxml % | (€ MainActivityjava % | Preview - 1 | ,»
a
£ v Caapp [L- |8
- . " =
o =i 3 manifests . . w
» . <?ml wversion="1.0" encoding="utf-8"2> b 4 -
<Relativelayou ns:android=" p://schemas.android. com/apk /res/android” @ " ﬁ- =
D java c RelativeLayout xml droid="http://sch droid.com/apk/res/android’ .
@ EJ com.example.umadevihelloworld xmlns:tecls="http://schemas.android. com/tools" .E‘
£ £t MainActivity android:layout width="match parent" z
;—% [E1 com.example.umadevi.helloworld (andro android:layout height="match parent” :
=l E1 com.example.umadevi.helloworld (test) android:paddingBottom="16dp"
v Ca android:paddingleft="16dp"
1 HIEs android:paddingRight="16dp"
Z [ drawable android:paddingTop="16dp"
*E Ea layout tools:context="com.example.umadevi.helloworld.Mainfctivity ">
:
0] B mipmap <TextView
BT values androlid:layout width="wrap content"”
E 2 Gradle Scrint android:layout height="wrap content"
= » — ! o
5 radle senpts android:text="Hello World!" /> * Rendering 1 Jj| %
I prid </Relativelayout> Exception rai z
:‘ com/android/u =
. [=1
{Details) z
2
2 Design | Text | 2
-]
Terminal & B: Android Monitar = O Messages .g: TODO Event Log [Z] Gradle Console
[ Gradle build finished in 395 560rms (14 minutes ago) 1:1 CRLF+ UTF-8 Context: <no context> v &




activity_main.xml

O User interface is created for us in an XML file called
activity_main.xml.

[0 TextView is an Android control used to build the GUI and it
have various attributes
like android:layout width, android:layout height etc which are
being used to set its width and height etc..

k?xml version="1.0" encoding="utf-8" 2>
<Relativelayout mmlns:android="http://schemas.android.com/apk/res/android"
mmins:tools="http://schema=.android.comn/tools"
android:layout width="match parent"
android:layout height="match parent"
android:paddingBottom="16dp"
android:paddingleft="1&dp"
android:paddingRight="16&dp"
android:paddingTop="1&dp"
tools:context="com.example .umadevi.helloworld MainActivity ">

<Text\View
android:layout width="wrap content"
android:layout height="wrap content"
— android: text="Hello World!" />
29 /¢ fRelativelayouts 12




Question

What is Manifest.xml in android?

O It
ap
0 It
ap
O It

nas information about layout in an
nlication

has the information about activities in an
lication

nas all the information about an application

O None of the above
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Question: Answer

What is Manifest.xml in android?

It has information about layout in an application

It has the information about activities in an application
It has all the information about an application
None of the above

O000d

Explanation

[0 Manifest.xml is having information about application as
number of components in your application, Activity
information, service information, and icon about an
application

O Each application has at least one Manifest file. Without
manifest file we can't generate the APK file.
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Question

What is activity_main.xml in android?

O It
ap
0 It
ap
O It

nas information about layout in an
nlication

has the information about activities in an
lication

nas all the information about an application

O None of the above
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Question: Answer

What is activity_main.xml in android?

[0 It has information about layout in an
application

[0 It has the information about activities in an
application

[0 It has all the information about an application
O None of the above
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Question

What is MainActivity.java in android?

O It
ap
0 It
ap
O It

nas information about layout in an
nlication

has the information about activities in an
lication

nas all the information about an application

O None of the above
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Question: Answer

What is MainActivity.java in android?

0 It has information about layout in an
application

0 It has the information about activities in
an application

[0 It has all the information about an application
O None of the above
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What is Activity?

O Activity is a Java code that supports a screen or User
Interface (UI). In other words, building block of the user
interface is the activity. Activity class is a pre-defined

class in Android and every application which has UI must
inherit it to create window.

[0 For example, MainActivity class is subclassing a super
class called as a app compact activity

public class Mainfctivity extends Applompatictivity |

protected wvold onCreate (Bundle savedInstanceState) |
super.onCreate (savedInstanceState) ;
setlontentView (R.layout.activity main);
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MainActivity.java

O Next we will learn about R.layout.activity_main in the file
MainActivity.java

package com.example.umadevi.helloworld;

import android.support.v’.app.AppCompatlActivity;
import android.os.Bundle;

public class Mainfictivity extends ApplompatActivity |

At e e
= ae

protected wvolid onCreate (Bundle savedInstanceState) |
super.onCreate (savedInstanceState) ;
setlontentView (R.layout.activity main);

—1

~
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R.java file

0  When we see on the Project window, not all components involved creating your
application is visible. There are components that are generated automatically by
the compiler program. And it does not display on Project window. For example,
based on the structure of the source files in your project, the compiler creates a
R.java source file that defines constants for the resources on the project.

O To view the R.java file on

29 Apin coee

S MainActivity.java * | = activity_main.xml |
import android.view.MenuItem;
: pubklic class Mainfctivity extends Applompathctivitcy |
public static fimal String TAG ="MyMessage";
af protected void onCreate (Bundle savedInstanceState) |
super.onCreate ({savedInstanceState) 7
setContentView (R.layout. '| =)
/4 Print Log }6 Cut Cirl+ X
Log.i(TAG, "onCreate") ; [l Copy Ctrl+C
L Copy as Plain Text
Boverride Copy Reference Ctrl+Alt+Shift+ C
&l protected woid onSteop() { [l Paste Ctrl+W
super.onStop () Paste frem History... Ctrl+Shift+W
44 Print Log Paste Simple Ctrl+ Alt+Shift+V
Log.i{TAG, "onStop") ; . s
1 g-21 ' S Column Selection Mode Alt+Shift+|nsert
Find Usages Alt+F7
Eoverride Analyze »
af protected void conDestrov () | Refactor »
super.onbDestroy () 5
A4 Print Log Felding »
; " N
, Log. 1 (TAG, onDestroy Search with Google
@override
o protected woid cnPause{) {

Generate... Alt+Insert Declaration Ctrl+B
4 Create MainActivity'.. -E!W:;_
Ctrl+Shift+B

P Run 'MainActivity' Ctrl+Shift+F10 Type Declaration
#¥ Debug 'MainActivity' Super Method Ctrl+U
Test Ctrl+ Shift+ T

Local History

Android Studio, open MainActivity class, right
click on R.layout.main_activity and select Go To/Implementation (s)

21



R.java file

C! MainActivity.java *

i Rjava x

& activity_mainxml *

Files under the build folder are generated and should not be edited.

Hiweud

package corg.ocTplanning.helloandroid;

public final class E |
public =static final class anim |

public
public
public
public
public
public
public
public
public
public

static final
static final
static final
static final
static final
static final
static final
static final
static final
gtatic final

int
int
int
int
int
int
int
int
int
int

abc fade in=0x7f050000;

abc fade out=0x7f050001;

abc grow fade in from bottom=0x7f0500027
abc popup enter=0x7f050003;

abc popup exd t=0x7£050004;

abc shrinpk fade out from bottom=0x7f050005;
abc slide in bottom=0x7f0500067

abc slide in top=0x7f050007;

abc slide out bottom=0x7f050008;

abc slide out top=0x7I050003;

29 April 2022
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R.java

[0 The constants defined in class R.java are created
corresponding to the resources on the Project:

Project Structure R.java file is created automatically

L] 'ﬁ' Android - [%] % | - I+ /* AUTO-GENERATED FILE. DO NOT MODIFY.
@
z +
& "
=l [ manifests .
L) . .
- & AndroidManifestaml + sh
" [ java £/
2 [£7 org.o7planning.helloandreid package org.oiplanning.helloandroid;
=
= C ' MainActivity
n . o ) ublic Final cl R
g [£1 org.o7planning.helloandroid (androidTest) public tinat class {
r .
g = AppllcatlonTest public static final class anim |
g [ res »
E [E1 drawable I3
S [ layout
o ) ) )
® E activity_main.xml public static final class layout |
EIT._E”U public static final int abc select dialog material=0x7£040017;
1 menu_mainxml - - -
Emipmap public static final int activity main=0xT£040018;
[E1 ic_launcher.png (4) £/
El ic_launcher.png (hdpi }
[i] ic_launcher.png (mdpi) . . .
E ic | h ehdoi public static final class menu |
tcfauncherpng Lhelpy public static final int menn main=0x7£040000;
@ ic_launcher.png (chdpi) 1
[£7 values
51 dimens.axml ] public static final class mipmap |
3 stringsaml public static final int iC_lﬁEﬁChe!=ﬂfoﬂ3ﬂﬂﬂﬂ:
= }
@ styles.xml
= .
] & Gradle Scripts public static final class string |
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R.java

O So somewhere in the Project, you can use the constants to
refer resources in the project. Such as, R.layout.activity_main is a
constant which refers activity__main.xml file in
the res/layout folder.

Run application
U

manifests
MaflﬂAthlvfltg-jﬁVa @ AndroidManifest.xml
java

org.o7planning.helloandroid

@override

R -ﬂvﬁ < MainActivity
protected wvoid onCreate (Bundle savedInstanceState) { 'J . . ) ~
org.o7planning.helloandroid (androidTest
super.onCreate (savedInatanceState) ; & ApplicationTest
setContentView (R.layout.activity main); :> A res
drawable
1 layout

@ activity_mainaml

menu

mipmap
values
= Gradle Scripts

<< _=

HelloAndroid @ activity_mainaxml %

< «RelativeLayout
xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:tools="http://schemas.android.com/tools"
andreid:layout width="match parent”
android:layout height="match parent”
android:paddingLeft="16dp"
android:paddingRight="16dp"
android:paddingTop="16dp"
android:paddingBottom="16dp"
tools:context=".MainActivity">

paddingleft

<TextView android:text="Hello world!"
android:layout_width="wrap content"

paddingBottom android:layout_height="wrap content"

android:id="g+id/textView2" />

</RelativeLayout>
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Unit 2: What makes an Android Application

Components or Building blocks of Android Application

29 April 2022 CSE, BMSCE
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Android Application Components

Four Basic Components:

1.

2=
3.
4

Activities

Services

Broadcast Receivers
Content Providers

Activities Services

_—

Broadcast Receivers Cantent Providers
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Basic Android Application Components

SI.No

Components & Description

Activities: They dictate the UI and handle the user
interaction to the smart phone screen.

Services: They handle background processing
associated with an application.

Broadcast Receivers: They handle communication
between Android OS and applications.

Content Providers: They handle data and database
management issues.
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Complete list of Components or Building blocks of

Android Application

Activities

Services

Broadcast Receivers
Content Providers
Intents

Widgets
Notifications

29 April 2022 CSE, BMSCE
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Activities

=

O
O

O

An activity represents a single screen with a user
interface,in-short Activity performs actions on the
screen.

Activities are equivalent to Forms.

For example, an email application might have one
activity that shows a list of new emails, another activity
to compose an email, and another activity for reading
emails.

An  activity is implemented as a subclass
of Activity class as follows —

public class MainActivity extends AppCompatActivity { }
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Services

[0 A service is a component that runs in the

L

background to perform long-running
operations.

For example, a service might play music in the
background while the user is in a different
application, or it might fetch data over the
network without blocking user interaction with
an activity.

A service is implemented as a subclass
of Service class as follows —

public class MyService extends Service { }
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Broadcast Receivers

O

O

Broadcast Receivers simply respond to broadcast messages
from other applications or from the system.

Broadcast receivers main job is to respond to incoming events.
Example, if a server sends you a notification, the broadcast
receives a response that in turn puts a notification in your
notification bar of your Android device.

For example, applications can also initiate broadcasts to let
other applications know that some data has been downloaded
to the device and is available for them to use, so this is
broadcast receiver who will intercept this communication and
will initiate appropriate action.

A broadcast receiver is implemented as a subclass
of BroadcastReceiver class and each message is broadcaster
as an Intent object.

public class MyReceiver extends BroadcastReceiver {
public void onReceive(context,intent){} }
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Content Providers

[0 A content provider component supplies data from one
application to others on request. Such requests are
handled by the methods of the ContentResolver class.
The data may be stored in the file system, the database
or somewhere else entirely.

O A content provider is implemented as a subclass
of ContentProvider class and must implement a
standard set of APIs that enable other applications to
perform transactions.

public class MyContentProvider extends ContentProvider
{ public void onCreate(){} }
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Intents

O Android Intents are the communication medium .i.e.,

app components send messages to one another like you
do with your friends.

[0 Intents are powerful interapplication message-passing
framework.
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Widgets

=

=

A widget is a small gadget or control of your android
application placed on the home screen.

A special variation of a Broadcast Receiver, widgets
enable you to create dynamic, interactive application
components for users to embed on their home screens.

Widgets can be very handy as they allow you to put your
favourite applications on your home screen in order to
quickly access them.

You have probably seen some common widgets, such as
music widget, weather widget, clock widget e.t.c
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Notification

=

Notifications enable you to alert users to application
events without stealing focus or interrupting their
current Activity.

They’re the preferred technique for getting a user’s
attention when your application is not visible or active,
particularly from within a Service or Broadcast Receiver,

For example, when a device receives a text message or
an email, the messaging and Gmail applications use
Notifications to alert you by flashing lights, playing
sounds, displaying icons, and scrolling a text summary.
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Question

List and explain various
components/Building blocks of
Android Application
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Question

A Broadcast Receiver is used to
respond to events

design user interface

deal with data storage

do work in the background

29 April 2022 CSE, BMSCE
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Question

A Broadcast Receiver is used to
respond to events

design user interface

deal with data storage

do work in the background

29 April 2022 CSE, BMSCE

38



Question

Activity is used to

respond to events

design user interface

deal with data storage

do work in the background

29 April 2022 CSE, BMSCE
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Question

Activity is used to

respond to events

design user interface
deal with data storage

do work in the background
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Question

A Service is used to

respond to events

design user interface

deal with data storage

do work in the background

29 April 2022 CSE, BMSCE
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Question

A Service is used to

respond to events

design user interface

deal with data storage

do work in the background
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Question

Content Providers are used to
respond to events

design user interface

deal with data storage

do work in the background

29 April 2022 CSE, BMSCE
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Question

Content Providers are used to
respond to events

design user interface

deal with data storage
do work in the background

29 April 2022 CSE, BMSCE
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Unit 2: Introducing Application Manifest File

* Every Android app must include an
AndroidManifest.xml file describing functionality
* The manifest specifies:
— App’s Activities, Services, etc.
— Permissions requested by app
— Minimum API required

— Hardware features required, e.g., camera with
autofocus

— External libraries to which app is linked, e.g., Google
Maps library

29 April 2022 CSE, BMSCE
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The manifest file

O

Before the Android system can start an app component, the
system must know that the component exists by reading the
app's manifest file, AndroidManifest.xml. Your app must
declare all its components in this file, which must be at the
root of the app project directory.

The manifest does a number of things in addition to declaring the
app's components, such as the following:

O

O

Identifies any user permissions the app requires, such as
Internet access or read-access to the user's contacts.

Declares the minimum API Level required by the app, based on
which APIs the app uses.

Declares hardware and software features used or required by
the app, such as a camera, bluetooth services, or a multitouch
screen.,

Declares API libraries the app needs to be linked against (other
than the Android framework APIs), such as the Google Maps
library.
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Manifest file: Declaring Components

O The primary task of the manifest is to inform the system about the
app's components. For example, a manifest file can declare an activity
as follows:

¢?xml version="1.8" encoding="utf-8"?2>

<manifest ... >
<application android:icon="{@drawable/app_icon.png" ... >
<activity android:name="com.example.project.ExampleActivity”
android:label="@string/example_ label” ... >
<factivity>
<fapplicationz

< /manifests

O In the <application> element, the android:icon attribute points to
resources for an icon that identifies the app.

O In the <activity> element, the android:name attribute specifies the
fully qualified class name of the Activity subclass and
the android:label attribute specifies a string to use as the user-visible
label for the activity.

You must declare all app components using the following elements:
<activity> elements for activities. <service> elements for services.
<receiver> elements for broadcast receivers.<provider> elements for

caontent nroviderc
Wil TSI T rllv'l\ﬁ\.‘l -~ B
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Manifest File: Declaring component capabilities

O When you declare an activity in your app's manifest, you can optionally
include intent filters that declare the capabilities of the activity so it can
respond to intents from other apps. You can declare an intent filter for
your component by adding an <intent-filter> element as a child of the
component's declaration element.

O For example, if you build an email app with an activity for composing a
new email, you can declare an intent filter to respond to "send" intents
(in order to send a new email), as shown in the following example:

<manifest ... >

<application ... >
<activity android:name="com.example.project.ComposeEmailActivity™>
<intent-filter>
<action android:name="android.intent.action.SEND" />
<data android:type="%*/*" />
<category android:name="android.intent.category.DEFAULT" />
<fintent-filter:
<factivity>
</application:
</manifest>
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Understanding AndroidManifest.xml file

-
O Declaring Activity inside AndroidManifest.xml file

<actiwvity
android:name=".ActivityName" =< /activity>

or

<actiwvity

android: name="". ActivityName" />

O An activity should have the following code to make it as
a LAUNCHER activity whose layout (UI) would be the
first to load when an app is opened.

<intent-filter>
<action android:name="android.intent.action.MAIN" />

<category android:name="android. intent.category.LAUNCHER" />
</intent-filter>
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Closer Look at the Application Manifest

O The following XML snippet shows a typical manifest node:

<manifest
xmlns:android="http://schemas.android.com/apk/res/android”

package="com.paad.myapp"
android:versionCode="1"
android:versionName="0.9 Beta"
android:installLocation="preferExternal™>
[ ... manifest nodes ... ]

</manifest>

O The manifest tag can include nodes that define the application
components, security settings, test classes, and requirements
that make up your application. List of available manifest sub-
node tags are: uses-sdk, uses-configuration, uses-feature,
supports-screens, uses-permission, ............
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Closer Look at the Application Manifest (Contd....)

O

uses-configuration: The uses-configuration nodes specify each combination of input
mechanisms are supported by your application. We can specify any combination of input
devices that include the following:

reqFiveWayNav — Specify true for this attribute if you require an input device capable of
navigating up, down, left, and right and of clicking the current selection. This includes both
trackballs and directional pads.

reqHardKeyboard — If your application requires a hardware keyboard, specify true.

reqgKeyboardType — Lets you specify the keyboard type as one of nokeys, qwerty, twelvekey,
or undefined.

reqgNavigation — Specify the attribute value as one of nonav, dpad, trackball, wheel, or
undefined as a required navigation device.

reqTouchScreen — Select one of notouch, stylus, finger, or undefined to specify the required
touchscreen input.

We can specify multiple supported configurations, for example, a device with a finger
touchscreen, a trackball, and either a QUERTY or a twelve-key hardware keyboard, as shown
here:

<uses-configuration android:reqTouchScreen="finger”
android:regNavigation="trackball”
android:reqHardKeyboard="true”
android:reqKeyboardType="qwerty”/>
<uses-configuration android:reqTouchScreen="finger”
android:regNavigation="trackball”
android:reqHardKeyboard="true”
android:regKeyboardType="twelvekey”/>
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Refer

- Text book page numbers from 56
to 61
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We will See in Action

- Create an 'HelloWorld’ app
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Add Second activity to 'Hello World® app

O Click on app -> java —> New -> Activity -> EmptyActivity

RRLLA— L L LT LT I_.“ T B |8 190 I_IJ-E\‘-U r
151 Android v| € & | - I+ | B activity_mainxml x | & activity_main2xml x | © Main2Activity.java | =5 Andr Help improy
3 app - —— — Please dlick I
manifest || application || activity
[ manifests . . agree other
— i i <?xml version="1.0" encoding="utf-8"2>
! AndroidManifestxml <manifest xmlns:android="http://schemas.android.com/apk/res/android”
[ com.example.ur Cut Chrl+ X & Android resource file
—Es - . i
E3 com.example.ur @ Con Chrl+C 1 Android resource directory "' Gallery...
[ com.exampleur = — P - B i L (i e A e T
P res Copy Paths Ctrl+ Shifts C ile Always On Wear Activity (Requires minSdk >= 20
. [ Package 7 Android TV Activity

&% Gradle Scripts Sy e lEm T

Copy Reference Ctrl+Alt+Shift+C | (8] C++ Class - Basic Activity

Ij'1 Paste Ctrl+y &% C/C++ Source File B8 Blank Wear Activity (Requires min5dk =

[ €/C++ Header File B Empty Activity

Find Usages Alt+F7 —

Analyze -1 Image Asset : Fullscreen Activity
Refactor » i Vector Asset : Loz Actmt.y

= ) " Master/Detail Flow

(8l s y EI Singleton m Mavigation Drawer Activity
Show Image Thumbnails Ctrl+Shift+T Edit File Templates... e e e
Reformat Code Ctrl+Alt+L |18 AIDL F 7 Settings Activity

Ctri=Alt+0 ™ Tabbed Actvty -

Optimize Imports

Android Monitor

Local History » lﬁl Android Auto ]
o - I
| o5 ETTER L LEEE (%] Synchronize selected files ':' it '
K ) m F t » I,/
B0 | rs 1ageat | Monitors " Show in Explorer : reamen Verbose ll Q-
O W Google 4
- # File Path Ctrl+Alt+F12 ﬁu Other »
e . & Create Gist... W Service »
[x] i Ul Component »
+ i
2 W Wear ¥
Tl i Widget »
=5 70D0 o & Android Monitor Terminal & 0: Messages XML »

Create a new Empty Activity

m| Resource Bundle
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AndroidManifest.xml file

lﬁl Android | B = | 8- |- E activity_main.xm| X E activity_mainZxml ¥ | C Main2Activity.java E AndroidManifest.aml

L app

E]':f”ﬁEﬁs <manifest xmlns:android="http://schemas.android.com/apk/res/android"

@ AndroidManifest.xml package="com.exanple .unadevi.helloworld">
[ java
£5 res <application
] v " "
2 Gradle Scripts android:allowBackup="true
e android:icon="Emipmap/ic launcher"

android:label="@string/app name"
android: supportsBtl="trus"
android: theme="Eztyle/AppThene" >
<activity android:iname=" .MainfActivity">
<intent-filter>
<action android:name="android.intent.action.MAIN" />

<category android:name="android.intent.category.LAUNCHER" />
<fintent-filter>
<factivity>
<activity android:name=" .Main2Activity">»
<factivity>
<fapplication>
</manifest>
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Question

When we run the manifest shown in previous slide

Which screen will be shown first: Screenl or Screen 2 ?
Screen 1 Screen 2

HelloWorid

First Second

Activity Activity

MainActivity Main2Activity

29 April 2022 CSE, BMSCE

56



AndroidManifest.xml file

LARCRE A

E activity_main.xml * E activity_main2.xml ¥ | (€ Main2Activity,java % E AndroidManifestaoml * L

5 app
1 manifests
‘@ AndroidMa
[ java
L res
** Gradle Scripts

<manifest mmlns:android="http://schemas.android.com/apk/res/android"
package="com.exanple.unadevi . helloworld" >

<application
android:allowBackup="trus"

e android:icon="Emipmap/ic launcher"

android:label="gstring/app name"
android: supportsEtl="trus"

android: theme="gztyle/AppTheme" >
<activity android:name=" . MainActivity">

<Sactivity>
<activity andreoid:iname=".Main2Activity">
<intent-filter>
<action android:name="android.intent.action. MATH" />

<category android:name="android.intent.category. LAUNCHER" />
</intent-filter>
<Jactivity>
<fapplication>
</manifest>
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Question

When we run the manifest shown in previous slide

Which screen will be shown first: Screenl or Screen 2 ?
Screen 1 Screen 2

HelloWorid

First Second

Activity Activity

MainActivity Main2Activity
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AndroidManifest.xml file

android:allowBackup
="true"

To backup application data

android:icon="@mip |App icon
map/ic_launcher”
android:label="@stri | App label

ng/app_name"

android:supportsRtl=
"true”

Declares whether your application is
willing to support right-to-left (RTL)
layouts.

android:theme="@st
yle/AppTheme">

App theme
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AndroidManifest.xml file

O Adding permissions inside manifest file

O <uses-permission android:name="android.permission.CAMERA"/>

O This permission is required to be able to access the camera device.

File Edit View MNavigate Code Analyze Refactor Build Ri

DHO ¢ XOM QR ¢ > A [Gappr P ¢ P + B

Documentation For ACCESS_CHECKIN_PROPERTIES
il < Android API 25 Platform =

A

##

Helloworld [ app src main ' & AndroidManifest.xr android.Manifest.permission
E & Andr |@ = | #- - | © activity_main.xml x | & Android public static final java.lang.String ACCESS CHECKIN PROPERTIES = andru:l.d.penl.llo T—
2 app manifest || uses-permission
= manifests <7ml version="1.8" encoding=' it to help
) % AndroidManif <manifest xmlns:android="http: e
. package="com.example. umade
Java <uses-permission android:name= |
= res qappli:atiun android.permission. BRUADLAS | PALKAGE REMUVELD
— . android:allowBackup="1 android.permission.BROADCAST SMS
é > Gradle Scripts android:icon="@mipmap; android.permission.BROADCAST STICKY
i android:label="HelloWt android.permission.BROADCAST WAP_PUSH I:I
v android: S”PP”ESML:"' android.permission.CALL PHONE
:;::::it;h:ﬁ?og;t:g: android.permission.CALL PRIVILEGED
“intent-filters android.permission.CAMERA
g <action androj android.permission.CAPTURE_AUDIO_OUTPUT
3 android.permission.CAPTURE SECURE VIDEQO OUTPUT
% <category andi android.permission.CAPTURE_VIDEQ OUTPUT
: </intent-filter>  android.permission.CHANGE COMPONENT ENABLED STATE
</activity= Dok, space and some other keys will also close this lookup and be inserted into editor == 8
</application>
</manifest>
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AndroidManifest.xml file

O Changing Activity label
O  <activity android:name=".SecondActivity" android:label="Second">

_L.II:““."'II.“ L.“rr T 0 % fo HRRERRRD _&Inllul ARSI IRAN IO S T ITIL

i Android - |63 = | #- I+ jvity_ main.xm x | © activity second.xml x ‘ c SecondActivity.java x | & AndroidMani
'E"PP
=1 manifests <7ml version="1.0" encoding="utf-8" 7>
i s AndroidManifest.xml <manifest m}ns:android:"http:;‘{schemas.and:oid.comfapk;’res;’android"

- java package="com.example.umadevi. helloworld">
[:1 com.example.umadevi.hellc <application
. . android:allowBackup="true"
£ & MainActivity & android:icon="gmipmap/ic_launcher"

) © u SecondActivity android:label="@string/app_name"
b L devi.hell android: supportsRtl="true"

3 com.example.umadevi.hellc android: theme="gstyle/AppTheme">

1 com.example.umadevi.hellc <activity android:name=".MainActivity"=
E_ Fares </activity>
3| [E1drawable <activity android:name=".5econdActivity” android:label="Second">
®} [Blavout <intent-filter=

y <action android:name="android.intent.action.MAIN" />
3 mipmap
<category android:name="android.intent.category.LAUNCHER" /=
El\fluels | </intent-filter>
& colors.xm </activity>

g E7 dimens.xml (2) </application>
% i strings.xml =/manifest>
3 i styles.xml
i oradle Scripts

29 April 2022 CSE, BMSCE 61



AndroidManifest.xml: Changing app icon

res -> New -

> Image Asset

7 HelloWorldé - " Zapp ~ [ src [ main @ [2res
t lﬁl Android v| [ E-K - 2 i E activity_mainxml x | € MainActivity.java x
E C&app package com.example.umadevi.helloworld:
il [ manifests
4 [ java +import ...
é E Android resource file ity extends AppCompatlctivity {
2 _ 3 Android resource directory
5 Ct
- _— B File
v =" SHT . reate (Bundle savedInstanceState) |
E Copy Path Ctrl+Shift+C [ Directory {zavedInstanceState) ;
- Copy as Plain Text 5 C++ Class {R.layout.activity maim);
2 Copy Reference Cirl+Alt+Shift=C B C/C++ SourceFile
S ﬁ? Paste Cirl+y  [B C/C++ Header File
Find in Path... Ctrl+ Shift+F | ' Vector Asset
B Replace in Path... Ctrl+ Shift+R m Singleton
S *  Edit File Templates..
Refactor ’Iﬁl AIDL »
Add to Favorites » |ﬁ| Activity ]
E Show Image Thumbnails Ctrl+Shift+T |ﬁ| Android Auto »
g i
z Reformat Code Ctrl+Alt+L "W Folder 4
&l - Optimize Imports Crl+Alt=0 i Fragment »
Fo *; Gradle 2\ Gooal ,
Local History » "W boogle
. 1 Other ]
o 7] Synchronize 'res’ :
= . W Service ]
= Show in Explorer -
= i Ul Component 4
= !
= File Path Ctrl+Alt+F12 |ﬁ| Wear ’
5]
* e} Compare With... Ctrl+D .ﬁ. Widget »
&) Create Gist... lﬁl XML [J
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AndroidManifest.xml

Changing app icon

% Android Emulator - Nexus_5_API_16:5554
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EXTERNALIZING RESOURCES

Application resources such as String constants,
Colors, Images, Animations, Themes, and menus
are kept separate from under “res” folder. This will
make them easier to maintain, update, and manage.
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“res” folder

[ HelloWorld6 E'.'app [ ere £ main » C2 res

T lﬁl Android - 0 = | - I+ E activity_mainxml * | (2] Mainfctivity.java »

L

DE_ L3 app package com.example.umadevi.helloworld;
=l [ manifests

I — +import ...

Bl d bl public class Mainkctivity extends Applompatictivity |
rawable

E7 layout EOverride

oL Ty Structure

& activity_mainxml protected void onCreate (Bundle savedInstanceitate] |
3 mipmap super.onCreate (savedInatanceitate) 7

Fic launcher.png (5) getContentView (R. layout.activity main);

El ic_launcher.png (hdpi)

EI ic_launcher.png (mdpi)

[+ Captures

=5

El ic_launcher.png (xhdpi)
[ ic_launcher.png (ochdpi)

El ic_launcher.png (oochdpi)

Resource filenames should contain

57 values
S colors.xmi - only lowercase letters, numbers,

(7 dimensaml (2)

%dimens.xml and the perIOd (.) and
B8 dimens.xml (w820dp)
underscore (_) symbols

strings.xml

I~ 2! Favarites

* Gradle Seripts
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Various Resource types in Android under res folder
|

SL. Directory & Resource Type

1 values/

XML files that contain simple values, such as strings, integers, and colors. For example,
here are some filename conventions for resources you can create in this directory —
*arrays.xml for resource arrays, and accessed from the R.array class.

*integers.xml for resource integers, and accessed from the R.integer class.
*bools.xml for resource boolean, and accessed from the R.bool class.

*colors.xml for color values, and accessed from the R.color class.

*dimens.xml for dimension values, and accessed from the R.dimen class.
*strings.xml for string values, and accessed from the R.string class.

*styles.xml for styles, and accessed from the R.style class.

2 color/ XML files that define a state list of colors. They are saved in res/color/ and
accessed from the R.color class.

3 drawable/ Image files like .png, .jpg, .gif or XML files that are compiled into bitmaps,
state lists, shapes, animation drawable. They are saved in res/drawable/ and accessed
from the R.drawable class.

4 layout/ XML files that define a user interface layout. They are saved in res/layout/ and
accessed from the R.layout class.

5 anim/ XML files that define property animations. They are saved in res/anim/ folder
and accessed from the R.anim class.

6 menu/ XML files that define application menus, such as an Options Menu, Context
Menu, or Sub Menu. They are saved in res/menu/ and accessed from the R.menu class.
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Consider "HelloWorld” app

AndroidManiFest.xml file

i T s =
# HelloWorld3 - [NASubjects\MobileAppDev-Jan-May-2017\Lab\HelloWorld3] - [app] - \app\src\mam\AndrmdManlfestxml - Android Stu... (L= S e S
Android Emulator - Nexus_5_API_16-68-CSE1:5554 Eile Edit View MNavigate Code Analyze Refactor Build Run Tools VCS Window Help
DHO ¢#4 X000 QR ¢ > A([Gap- /> b EGaE L& L ? Q
HelloWorld3 app src main = . AndroidManifestaoml
HelloWorld i Andrx |63 = | - 1- | © activity_mainaml ¥ | (€ MainActivityjava % | © stringsxml X | & AndroidManifestxml X o
)
E‘ app manifest g
i ifest =
He”O Worldl . -mam st <7xm] version="1.0" encoding="utf-8"2> 0
java <manifest mxmlns:android="http://schemas.android.con/apk/res/android”
sres package="hk.ust.cse.compll7x.helloworld">
5 drawable
B layout <application
= mipmap android:allowBackup="trus"
? | " android:icon="Emnipmap/ic launcher"
. i android:label="Helloliorld"
0 ** Gradle Scripts android:suppertsRtl="trus"
g android: theme="Estyle/AppThens ">
] <activity android:name=".MainActivity">
® <intent-filters>
<action android:name="android.intent.action. MATH" />
E <category android:name="andreid.intent.category.LAUNCHER" />
= </intent-filter>
= <factivity> L 2
:] - </application> ::i','
Ll = o
g
</manifests> 2
4
E (=]
L o
g Tedt | Merged Manifest T
‘gi" ToDO i 6: Android Monitor = 0: Messages Terminal Event Log [E] Gradle Consale
] Gradle build finished in 435 152ms (2 minutes ago) 191 CRLF+ UTF-8 Context: <no context> w &
-
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Consider "HelloWorld” app

'Andvoid Emulator - Nexus_5_API_16-6B-CSE1:5554 A n d ro i d M a n i F e St L x m I fi I e

<application

android:allowBackup="trus"

android:icon="Emipmap/ic launcher"
Hello World! android:label="HelloWorld"
android: supportsREtl="trus"
android: theme="gztyle/AppThems" >
<activity android:name=".Mainfctivity">

<intent-filter:>

<action android:name="android.intent.action.MATH" />

HelloWorld

<category android:name="android.intent.category. LAUNCHER" />
</intent-filter>
<Sactivity>
</application>
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Consider "HelloWorld” app

Android Emulator - Nexus_5_API_16-6B-CSE1:5554

HellowWorld

Hello World!

activity_main.xml file
Create layout for app

</xml version="1.0" encoding="utf-8"7»
<Relativelayout xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:tools="http://schemaz.android. com/tools"
android:id="g+id/activity main"
android: layout width="match parent”
android:layout height="match parent"
android:paddingBotton="16dp"
android:paddingleft="16dp"
android:paddingRight="16dp"
android:paddingTop="16dp"
tools:context="hk.ust.cse.compl07x.hellowerld . Mainkctivity">
EEIN I - - - - - - - - -
| <TextView
android:layout width="wrap content”
android:layout height="wrap content"
I android:text="Hello World!" |
| android: textiize="363p" /> |
e o oo o o e e e o

</Relativelayout>
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Consider "HelloWorld” app

MainActivity.java file
Handles User Interface and Events
package hk.ust.cse.compl07x.helloworld;

HellowWorld

import android.support.v?/.app.ipplompatiActivity;
import android.cos.Bundle;

Hello World!

public class Mainfctivity extends Applompatictivity |

A rm = =
= s

e Vo

protected void onCreate (Bundle savedlnstanceState) |
super.onCreate (savedInstanceState) ;
setlontentView (R. layout.activity main);
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Million Rupee question

User Interface components have been created in the
activity_main.xml, but the event handling code has to be written
in pure Java MainActivity.java. There is a Million Rupee
question; how does Java identify the XML user
interface components?

HellowWorld

Hello World!

AndroidManifest. XML file

activity_main.XML file —) -apkfile ==

MainActivity.java file
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R.java

O R.java file is the glue between the world of Java and the world of
resources. It is an automatically generated file, and as such, you
never modify it. It is recreated every time you change anything in the
res directory, for example, when you add an image or add/edit XML
file. . = R §

@ Java - Helle/src/com/mygreatcompany/hello/MainActivity.java - ADT

o] e S

File Edit Refactor Source MNavigate Search Project Run  Window Help
i iR BID IR Oy Qi @iy REE I Gl O
Quick Access =} |

ackage orer <1 activity_main.xm ! ainfActivity.java
£ Package Expl s = 0 ct | 1| MainActivityjava 22 = 0 5
=] <}==='> = 1 package com.mygreatcompany.hello; = Bz
. 2 B
" ’ m.R'JEVE i i 3% import android.os.Bundle;[]
I > =i Android 44.2 =
| » =, Android Private Libraries 2 public class MainActivity extends Activity { =
I = assets 9 L =
| » &5 bin = @override 5 @
s Jib protected void onfroeate(Bundle savedInstanceState) { @
l i GI@ s I super.onCreatl(savedInstanceState);
Il 4 = res setContentViep(R.layout.activity main);
> [= drawable-hdpi }
W » (= drawable-mdpi M
| . (= drawable-shdpi @override .
[ = drawable-xxhdpi public boolean onCreateOptionsMefu(Menu menu) {
I ’ P /{ Inflate the menu; this adlls items to the actien bar 1
[4 1= fayout getMenuInflater().inflate(R. penu.main. menul:
| a activity_mainxml | E < LU »
| ==t
P ~
I A| mainxml
f 4 [= values
S dimensaxml static final class id { i
| . ’ tatic final int action seftings=0x7f050608;
[ ) strings.xml 0
[ | stylesxml 220 Lolic static fi qlass layout { B
I | AndroidManifestxml b 26 public static fifal int activity main=0x77038008;
| ic_launcher-web.png 27
B nennnard. nenierk b - 28- ublic static final class menu { -
| 1 | + Ll | [ | +
Writable Srnart Insert 15:1 63M of 140M @‘
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R.java

O So somewhere in the Project, you can use the constants to
refer resources in the project. Such as, R.layout.activity_main is a
constant which refers activity__main.xml file in
the res/layout folder.

Run application
U

manifests
MaflﬂAthlvfltg-jﬁVa @ AndroidManifest.xml
java

org.o7planning.helloandroid

@override

R -ﬂvﬁ < MainActivity
protected wvoid onCreate (Bundle savedInstanceState) { 'J . . ) ~
org.o7planning.helloandroid (androidTest
super.onCreate (savedInatanceState) ; & ApplicationTest
setContentView (R.layout.activity main); :> A res
drawable
1 layout

@ activity_mainaml

menu

mipmap
values
= Gradle Scripts

<< _=

HelloAndroid @ activity_mainaxml %

< «RelativeLayout
xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:tools="http://schemas.android.com/tools"
andreid:layout width="match parent”
android:layout height="match parent”
android:paddingLeft="16dp"
android:paddingRight="16dp"
android:paddingTop="16dp"
android:paddingBottom="16dp"
tools:context=".MainActivity">

paddingleft

<TextView android:text="Hello world!"
android:layout_width="wrap content"

paddingBottom android:layout_height="wrap content"

android:id="g+id/textView2" />

</RelativeLayout>
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Changing TextView content through MainActivity.java

E—— MainActivity.java file
package hk.ust.cse.compll7x.helloworld;

HelloWorld

import android.support.v?.app.Applompatictivitcy:

Hello World! import android.os.Bundle;

public class Mainlctivity extends ApplompatBActivity |

[ e o e
et ] e o

protected void onCreate (Bundle savedlnstanceState)
super.onCreate (savedInstancestate) ;
getContentView (R. layout.activity main);
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Changing TextView content through MainActivity.java

Helloworld

29 April 2022

MainActivity.java file
import android.support.v7.app.Applompatlctivity;
impnrt android.os. Bundle.

public class Mainkctivity extends Applompatictivity |

s
'-' E --J'—

pmter:ted vold onCreate (Bundle savedInstancedtate) |
super.onCreate (savedInstanceitate);
setContentView (R.layout.activity main);

TEJ{tVlEH hello text box addr=(TextView) findViewById(R.1d. textvlewh
|helln text box addr.setText("6th B CSE BUSCE"); |
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Changing TextView contents

Androsd Emulator < Nexus 5 AP 16-68.CSELSS554

activity_main.xml file
<TextView

android:layout width="wrap content"
android:layout height="wrap content"
android:text="Hello World!"
android:textSize="36sp" />

HelloWorld “Helloworld” app
6th B CSE BMSCE

R.java

'O activity_mainxml X & MainActivityjava X = S Rjava x | g AndroidManifestaml x

MainActivity.java
protected void onCreate (Bundle savedInstanceState) |

super, onCreate (savedInatanceState) ; bli f | | d
setContentView(R. layout.activity nain); Public static ma c aSSI {

- O E e e e S e e e e .. public static final int ) ; ntent=0x7£0b0054;

Files under the bu-ld foldcr are gcncrattd ond should not bt tdrted

) ¢ static final int submenuarr -fx"“ 041:
L TextView hello text box addr= (TextView) findViewdyld (R, id. textnew}_,- N 5. deatin tial 1,; it aressd¥ion b? 0s2:
hello text box addr.setText("6th B CSE BUSCE"); public static final int talModesOx7£0b00CH:

public static final int text=0x7f0p00&d;

public static final int text2=0x7f£0b00&D;

public static final int textSpacerNoButtons-0x7£00003S5;
public static final int textSpacerNoTitle=0xT7£0D0034;
public static final int CtextView=0x7f0b00S7;
public static final int time=0x7L0bR00E3;
public static final int title=0x7f0b002d;
public static final int titleDividerNoCustomes(0x7£00003c:
public static final int title template=s0x7£0b003a:
public static final int top=0xT7£0b0023;

public static final int topPanel=0x7£000039;

public static final int up=-0x7£0D0O00CE:

public static final int uvselogo=0x7f0b0012:

public static final int withText=0x7£0b0021;

findViewById(R.id.textView)

public static final int textView=0x7f0b0057;
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To Do

O Consider on User Interface as shown in the diagram has been created.

You should complete by writing the code in MainActivity.java which
will add two numbers when user clicks on the button ADD.

O Given: ID of first number is editText, second humber editText2,
result is textView. Hint: You should use findViewByld , getText ,
Integer.parselnt to convert text to integer, and setText

Android Emulator - Nexus_5_API_16-6B-CSE1:5554 Android Emulator - Nexus_5_API_16-6B-CSEL:5554

Adding_Two_Numbers Adding_Two_Numbers

Result

Enter First Number

Entar Carnnd Niimh
enter Second Nump
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To Do

O Consider on User Interface as shown in the diagram has been created.
You should complete by writing the code in MainActivity.java which
will add two numbers when user clicks on the button ADD.

O Given: ID of first number is editText, second humber editText2,
result is textView. Hint: You should use findViewByld , getText ,
Integer.parselnt to convert text to integer, and setText

Android Emulator - Nexus_5_API_16-6B-CSE1:5554

Adding_Two_Numbers

Result

Enter First Number

Entar Carnnd Niimh
enter Second Nump

Android Emulator - Nexus_5_API_16-6B-CSEL:5554

Adding_Two_Numbers

Button bl= (Button) findViewById(R.id.button);
bl.setOnClickListener (new View.OnClickListener() {
B0verride
public void onClick(View v) |
EditText el=(EditText)findViewById(R.id.editText);
EditText el2=(EditText)findViewById(R.id.editText2);
TextView tl=(TextView)findViewById(R.id. textView);
int numl = Integer.parselnt{el.getText().toString());
int num? = Integer.parselnt{el.getText().toString());
int sum= numl+num?;
tl.3etText (Integer. toString(sum));
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Question

Why designs are kept in .XML file ? Why not in .java
file ?
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Why XML files are needed ?

[0 It is easier to design better using XML files instead of doing the
same via Java code. Also design can be seen instantly while in
the latter case you may need to run the application first.

(Ll sava - wingnity/erc/cor ingrity/MamActivityjeva - ADT T s TER e W e G- ]
File Edit Refsctor Source MNavigste Search Project Run  Window Help

= EHNERERE RS A A St - R s ORI A e R s | & | @

'ﬁ 1 sctivilty_manaml ¢ =0 ¢R-jﬂ\'l = .H

. ¥ ; public static final int activity werticol_margin=8x7+9409al; W

4 | DHenssone = H = 3l

public static final class drawable { @

& drAppTheme = (@ Maindctiity ~| @ - public static final int ic_lewncher=8x7f828600; &,

& = } =
LR public static final class id { = =
. P public static final int action settings=8x7fa28002; -

EHE @E- Qa® 8 2 public static final int buttonl-8x71080000; ) 4 O

public static final int buttont=Bx7TEEDEE1;

-
public static final class layout {
public static final int activity moin=0x7f@30008;

H

nuhlir statir Final rlaze mann {

¢ Mapndctnaty,jove 11 =0

FUverride

- protected void onCreate(Bundle savedInstanceState) {
super.onfreate(savedInstanceState);
setContentView(R. layout.activity main);

|Button bt = (Buttom)findViewById(R.id.buttanl);|

btn.setOnClickListener (new View.OnClickListener() {|

Elverride
publie woid onClick(View w) {
¥l A TODO Auto-generated method stub
}
LAH

[T Graphical Layout | ¥ activity_mainml

Writadile Senan Insent 18:60 WMol 3s6M
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How R.java works and bind XML and code files
-
Step 1: We drag a button from palette and place it in the xmil.

Step 2: As soon as we provide an id to the button, an entry inside R_java class gets created
automatically. As shown in image button1 is added in

Step 3: We write the code: hindViewByld

— Creating a new object of class Button

findViewByld(R.id. i — A method to find views in xmil files

_ — Casting the view into button type. Casting is needed because findViewByld() doesn't

specify the view type. In case the view defined in XML is not found a button, casting as a button in
java code will trigger an Invalid cast exception at runtime.
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List the different types of resources that can be
created under res folder in Android. Write an
example for each.

Simple Values, Strings, Colors, Dimensions, Styles
and themes, Drawables, Layout, Animation, Menus
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Strings

O The String resources provide the text that we can use in both
Java code and UI layout.
string.xml under res folder

<resources>
<string name="app_name">AndroidResourceslLessons</string>
<string name="hello_world">Hello world!</string>

</resources>

In this file there are String resources with name app_name and hello_world.
We can use these String resources in the layout by entering a text "@string/"
and followed by the id of the resource that we want.

Accessing string resource inside .xml file

<TextView
android:text="@string/hello_world" />

Accessing string resource inside .java file

TextView XYZ=(TextView) findViewByld (R.id.textview__hello_world);
XYZ.setText(R.string.hello_world);
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Question: What will be displayed inside the app of
the TextView

Consider an UI layout created with
TestView by id abc.

HelloWorld

activity_main.xml

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

<TextView
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="@string/cse" />
</RelativelLayout>

strings.xml

<resources>
<string name="cse">Utsav</string>
</resource>
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Question: What will be displayed inside the app of

the TextView

C!onsﬂer an UT |ayouE creaEeH WIE”

TestView by id abc.
MainActivity.java

package com.example.umadevi.helloworld;
import android.support.v7.app.AppCompatActivity;
import android.os.Bundle;

import android.widget. TextView;

public class MainActivity extends AppCompatActivity
@Override

protected void onCreate(Bundle savedInstanceState
super.onCreate(savedlnstanceState);
setContentView(R.layout.activity _main);

TextView XYZ=(TextView) findViewByld (R.id.abc);
XYZ.setText(R.string.cse); } }

r

Andvond Eadanor - Newes 5 AP 1668-CMLA0HA

HelloWorld

strings.xml
<resources>
<string name="cse">Phase Shift</string>
</resource>

29 April 2022 CSE, BMSCE

85



Colors

O Consider the following resource XML res/values/strings.xml/ file
that includes a color resource and a string resource

£3xml version="1.8" encoding="utf-8"2>
{resources»
{color name="opaque_red">#&f08</color>

{string name="hello">Hello!</string:
¢fresources:

[0 Now we can use these resources in the following layout file to
set the text color and text string as follows:
£3xml wversion="1.8" encoding="utf-8"2>
¢EditText xmlns:android="http://schemas.android.com/apk/res/android”
android: layout _width="fill parent"”
android:layout height="fill parent"
android: textColor="@color/opaque_red"
android: text="@string/hello™ />

29 April 2022 CSE, BMSCE 86



Colors

O Consider the following color resource XML res/values/colors.xml file

<xml version="1.0" encoding="utf-8" 2>
<resources>

] <color name="colorPrimary">#3F51B5</color>

] <color name="colorPrimaryDark">#303F9F</color>

[ <color name="colorAccent">4FF4081</color>
</ resources

O Now we can use these resources in the res/values/styles.xml file as
follows:
A eSO rCes >

e e - TR e e
= TR — R —

it s i i B o e e m - 3 L -

<=tyle name="AppTheme" parent="Theme . AppCompat.Light.DarkActionBar">

o gty o m TEmTIE O EERaTmE e e —_—

" - e e i o e e s T i o el = e e e -

<item name="colorPrimary">@color/colorPrimary</item>
<item name="colorPrimaryDark">@Bcolor/colorPrimaryDark</item>
<item name="colorAccent">@color/colorAccent</item>

</=2tyle>

< S resonrces>



Simple Values

0 Question: Identify how many resources are defined in
the following resource file

<?xm]l version="1.0" encoding="utf-8"7>
<rescurces>
<string name="app name">To Do List</string>
<plurals name="androidPlural ">
<item quantity="one">0ne android</item>
<item quantity="other">%d androids</item>
</plurals>
<Ccolor name="app background">¥FF0000FF</color>
<dimen name="defaunlt border">&px</dimen>
<string-array name="string array">
<ltem>Item l</item>
<ltem>Item Z</item>
<ltem>Item 3</item>
< fstring-array>
<array name="integer array">
<ltem>3</item>
<ltem>2</i1tem>
<ltem>l</i1tem>
<jarray>
</resources>
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Accessing and defining array of integers in XML.

[0 File location:res/values/filename.xml
<resources>
<integer-array name="integer_array name">
<item>int value</item>
</integer-array>
</resources>
O Example: XML file saved at res/values/integers.xml:

O <?xml version="1.0" encoding="utf-8"?>
<resources>
<integer-array name="bits">
<item>4</item>
<item>8</item>
<item>16</item>
<item>32</item>
</integer-array>
</resources>
This application code retrieves the integer array:

[0 Resources res = getResources();
int[] bits = res.getIntArray(R.array.bits);
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Dimensions

Dimensions are most commonly referenced within style and layout
resources. They're useful for creating layout constants, such as
borders and font heights. To specify a dimension resource, use the
dimen tag, specifying the dimension value, followed by an identifier
describing the scale of your dimension:

pXx (screen pixels)

in (physical inches)

pt (physical points)

mm (physical millimeters)

dp (density-independent pixels)
sp (scale-independent pixels)

The following XML snippet shows how to specify dimension values
for a large font size and a standard border:

[0 <dimen name="standard border”>5dp</dimen>
O <dimen name="large_font_size”>16sp</dimen>

OO0O00000
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Styles and Themes

O To create a style, use a style tag that includes a name
attribute and contains one or more item tags.

<resources>

<style name="base_text">

<item name="android:textSize”">14sp</item>
<item name="android:textColor">#111</item>
</style>

</resources>
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Drawables

O Drawable resources include bitmaps and NinePatches (stretchable PNG
images).

O All Drawables are stored as individual fi les in the res/drawable folder.
Note that it's good practice to store bitmap image assets in the
appropriate drawable -ldpi, -mdpi, -hdpi, and -xhdpi folders

'ﬁ' Android > 3 = | - 1+ E activity_main.xm| * C ' MainActivity.java * E AndroidManifestxml ®
5 app
[ manifests . .
i «<7xml wversion="1.0" encoding="utf-8" 2>
B Jjava <manifest smlns:android="http://schemnas.android. com/apk/res/android”
[ res package="com.exanple . unadevi.helloworld">
[ drawable
Ea layout <application
B mipmap android:allowBackup="trus"
Blic | h 51 | an! android:icon="Emipmap/ic launcher"
' IaUnenernpng | android:label="HellolWorld"
l6] ic_launcher.png (hdp) android:suppoertsRtl="true"
[i] ic_launcher.png (mdpi) android:theme="gstyle/AppTheme">
El ic_launcher.png (xhdpi) <activity android:name=".MainActivity">

<intent-filter>

EI ic_launcher.png (ochdpi)
<action android:iname="android.intent.action . MAIN" />

[i] ic_launcher.png oocchdpi)

N E3 val.ues <category android:name="android.intent.category.LAUNCHER" />
#: Gradle Scripts </intent-filter>
<factivity>
<Sapplication>
</manifest>
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Drawables

For Supporting Multiple Screens in Android different
resolutions should be supported for images

Low-density (Low-density Dots Per Inch)
Medium-density (MDPI)

High-density (HDPI)

Extra high-density (XHDPI)

Extra extra high-density (XXHDPI)

Extra extra extra high-density (XXXHDPI)

OO0000
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Layout

[0 Layout resources enable to decouple your presentation layer
from the business logic by designing UI layouts in XML rather
than constructing them in code.

activity_main.xml

<?xm]l version="1.0" encoding="utf-8" 2>
<Relativelayout mmlns:android="http://schemas.android.com/apk/res/android"
xmlns:tools="http://schemas.android.com/toocls"
android:layout width="match parent”
android:layout height="match parent"
android:paddingBottom="16dp"
android:paddingleft="16dp"
android:paddingRight="16&dp"
android:paddingTop="16&dp"
tools :context="com.example.umadevi.helloworld.MainActivity ">

<TextView
android:layout width="wrap content”
android:layout height="wrap content”
android: text="Hello World!" />
</RelativelLayout>
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Menues

O We can use menu resources to define both Activity and context menus
within the application.

O Each menu definition is stored in a separate fi le, each containing a
single menu, in the res/menu folder — the filename then becomes the
resource identifier.

Example: Simple menu layout resource

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

<menu xmins:android="http://schemas.android.com/apk/res/android”>
<item android:id="@+id/menu_refresh”
android:title="@string/refresh_mi” />

<item android:id="@+id/menu_settings”
android:title="@string/settings_mi” />

</menu>
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Animations

Android supports three types of animation:

[0 Property animations — A tweened animation that can be
used to potentially animate any property on the target
object by applying incremental changes between two
values. This can be used for anything from changing the
color or opacity of a View to gradually fade it in or out,
to changing a font size, or increasing a character’s hit
points.

[0 View animations — Tweened animations that can be
applied to rotate, move, and stretch a View.

[0 Frame animations — Frame-by-frame “cell” animations
used to display a sequence of Drawable images.
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Tween Animation

[0 Tween Animation takes some parameters such as start value ,
end value, size , time duration , rotation angle e.t.c and
perform the required animation on that object.

O Android has provided us with a class called Animation.

[0 In order to perform animation in android , we are going to call
a static function loadAnimation() of the class
AnimationUtils. We are going to receive the result in an
instance of Animation Object.

O Its syntax is as follows —

Animation animation =
AnimationUtils.loadAnimation(getApplicationContext(),
R.anim.myanimation);

[0 Note the second parameter. It is the name of the our
animation xml file. We have to create a new folder
called anim under res directory and make an xml file under
anim folder.
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Android Animation class functions

SI.No Method & Description
start()
1 This method starts the animation.
5 setDuration(long duration)
This method sets the duration of an animation.
3 getDuration()
This method gets the duration which is set by above method
4 end()
This method ends the animation.
cancel
c @)

This method cancels the animation.
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View Animation

O alpha (fading), scale (scaling), translate
(movement),or rotate (rotation).

0 Animation attributes

ANIMATION TYPE ATTRIBUTES VALID VALUES
Alpha fromAlpha/toAlpha Float from O to 1
Scale fromXScaleftoXScale Float from O to 1
fromY¥Scalef/to¥YScale Float from O to 1
pivotX/pivotY String of the percentage of graphic width/height
from 0% to 100%
Translate from¥/toX Float from O to 1
from¥/to¥ Float from O to 1
Rotate fromDegrees/toDegrees Float from O to 360
pivotX/pivotY String of the percentage of graphic width/height
from 0% to 100%
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Alpha (fading) animation

eall ¢ & 99% (I Ealll B ¢ 99% (2
Animation Animation
Hello World! Hello World!
MY ANIMATION MY ANIMATION
BUTTON BUTTON
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Alpha (fading) animation

My_animation.xml
<?xml version="1.0" encoding="utf-8"?>
<set xmins:android="http://schemas.android.com/apk/res/android" >
<alpha
android:fromAlpha="1.0"
android:toAlpha="0.0"
android:duration="2000"
android:repeatCount="infinite"
android:repeatMode="reverse" />
</set>

MainActivity.java

package com.example.umadevi.animation;

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

import android.view.animation.Animation;

import android.view.animation.AnimationUtils;
import android.widget.Button;

public class MainActivity extends AppCompatActivity {

Button btn1;

Animation anim1;

@Override

protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.activity _main);
btn1=(Button)findViewById(R.id.button);
animl= AnimationUtils./loadAnimation(this,R.anim.my_animation);
btnl.startAnimation(animl); >3
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Translate animation

Ealll 5 8¢ 100% (- Eall 1 ¢ 99% {2
Animation Animation
Hello World! Hello World!
MY BUTTON MY BUTTON
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Translate animation

My_animation.xml
<?xml version="1.0" encoding="utf-8"?>
<set xmins:android="http://schemas.android.com/apk/res/android" >
<translate
android:fromXDelta="0%"
android:toXDelta="80%"
android:duration="2000"
android:repeatMode="reverse"
android:repeatCount="infinite" />
</set>

MainActivity.java

package com.example.umadevi.animation;

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

import android.view.animation.Animation;

import android.view.animation.AnimationUtils;
import android.widget.Button;

public class MainActivity extends AppCompatActivity {

Button btn1;

Animation anim1;

@Override

protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.activity _main);
btn1=(Button)findViewById(R.id.button);
animl= AnimationUtils./loadAnimation(this,R.anim.my_animation);
btnl.startAnimation(animl); >3
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Rotate animation

Ealll E1 8 ¢ 100% (I

Animation

Hello World!

MY BUTTON
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Rotate animation

My_animation.xml

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

<set xmins:android="http://schemas.android.com/apk/res/android" >

<rotate

android:fromDegrees="0"
android:toDegrees="360"
android:pivotX="50%"
android:pivotY="50%"
android:duration="1000"
android:repeatCount="infinite"
android:repeatMode="restart" />

</set>

MainActivity.java

package com.example.umadevi.animation;

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

import android.view.animation.Animation;

import android.view.animation.AnimationUtils;
import android.widget.Button;

public class MainActivity extends AppCompatActivity {

Button btn1;

Animation anim1;

@Override

protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.activity_main);
btn1=(Button)findViewById(R.id.button);
animl= AnimationUtils./loadAnimation(this,R.anim.my_animation);

| S | E e A\ ot £ L H 1) A
DUTL. oA LATTHTTIAUIVUTI N ArtirrrL ), S J
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Scaling animation

Ealll E1 8 ¢ 100% (I

Animation

Hello World!

MY BUTTON
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Scaling animation

My_animation.xml
<?xml version="1.0" encoding="utf-8"?>
<set xmins:android="http://schemas.android.com/apk/res/android" >
<translate
android:fromXDelta="0%"
android:toXDelta="80%"
android:duration="2000"
android:repeatMode="reverse"
android:repeatCount="infinite" />
</set>

MainActivity.java

package com.example.umadevi.animation;

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

import android.view.animation.Animation;

import android.view.animation.AnimationUtils;
import android.widget.Button;

public class MainActivity extends AppCompatActivity {

Button btn1;

Animation anim1;

@Override

protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.activity _main);
btn1=(Button)findViewById(R.id.button);
animl= AnimationUtils./loadAnimation(this,R.anim.my_animation);
btnl.startAnimation(animl); >3
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Thanks for Listening

Weekend Assignment

This is will ensure check whether you made Android
Studio setup ready on your personal laptops
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To Do

O Using Android Studio, Create a User Interface which has one TextView
(to display greeting message), EditText (to accept <friends name>)
and Button element.

Write java code inside MainActivity.java which does the following

When user clicks on the button to show the greeting based on the time of
the day as listed below:

O Between 6 am and 12 noon it should show "Good Morning <friend's

name>!"

O Between 12 noon and 5 pm it should show "Good Afternoon <friend's
name>!"

O Between 5 pm and 9 pm it should show "Good Evening <friend's
name>!"

0 Between 9 pm and 6 am it should show "Good Night <friend's name>!"

Hint: The following code snippet will give you the hour of the day. You can
use it to implement your solution:

Date date = new Date();
Calendar cal = Calendar.getlnstance();
cal.setTime(date); int hour = cal.get(Calendar.HOUR_OF_DAY);
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Weekend Assignment: Screenshot
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Resource Types

Resource Description Saved In Accessed from

Type

Animation Define pre-determined Tween animations are Accessed from

Resources animations. saved in res/anim/ and | the R.anim class
Frame animations are Accessed from
saved in res/drawable/. | the R.drawable class

Color State Define a color resources res/color/ R.color

List Resource

that changes based on
the View state.

Drawable Define various graphics res/drawable/ R.drawable class
Resources with bitmaps or XML.
Layout Define the layout for your | res/layout/ R.layout
Resource application UI.
Menu Define the contents of res/menu/ R.menu
Resource your application menus.
String Define strings, string res/values/ R.string, R.array,
Resources arrays, and plurals (and and R.plurals classes
include string formatting
and styling).
Style Define the look and res/values/ R.style
Resource format for Ul elements.
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Accessing Resources

When Android application is compiled, aapt generates the R class, which
contains resource IDs for all the resources in the res/ directory. For each
type of resource, there is an R subclass (for example, R.drawable for all
drawable resources), and for each resource of that type, there is a static
integer (for example, R.drawable.icon).

A resource ID is always composed of:

O The resource type: Each resource is grouped into a "type," such
as string, drawable, and layout.

O The resource name, which is either: the filename, excluding the
extension; or the value in the XML android:name attribute, if the
resource is a simple value (such as a string).

There are two ways you can access a resource:

O In code: Using a static integer from a sub-class of your R class, such

as: R.string.hello string is the resource type and hello is the resource
name.

O In XML: Using a special XML syntax that also corresponds to the
resource ID defined in your R class, such as:@string/hello string is the
resource type and hello is the resource name.
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Accessing String Resources: Example

/res/values/srings.xml file

<?xml version="1.0" encoding="utf-8"?>
<resources>
<string name="appname">Phase Shift</string> Accessing string resource

</resources> Inside XML file

R.java @ @

public final class R {

public static final int appname=0x7f040000;

2
s
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Accessing String Resources: Example

/res/values/srings.xml file

<?xml version="1.0" encoding="utf-8"?>
<resources>
<string name="appname">Phase Shift</string> Accessing string resource

</resources> Inside XML file

R.java @ @

— <TextView
pablicrnaleassie android:layout_width=

" wrap_content "

public static final int appname=0x7f040000; ‘é‘mdrOId:Iayoutrhe|ght=
+ wrap_content

) android:text=

"@string/appname" />
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Accessing String Resources: Example

/res/values/srings.xml file

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

<string name="appname">Phase Shift</string>
</resources>

R.java @

public final class R {

public static final
int appname=0x7f040000;

)
»

Accessing string resource
Inside java file

4
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Accessing String Resources: Example

/res/values/srings.xml file

<?xml version="1.0" encoding="utf-8"?>
<resources>
<string name="appname">Phase Shift</string> Accessing string resource
</resources> Inside java file
R.java @ : :

— String string =
public final class R { getString(R.string.appname);
public static final class string { || gR
public static final String string =
int appname=0x7f040000; (String)getResources().getText(R.string.app
: name);
s OR

TextView msgTextView = (TextView)
findViewById(R.id.msg);
msgTextView.setText(R.string.appname);
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String Resources

There are three types of resources that can provide your
application with strings:

[0 String XML resource that provides a single string.

O String Array XML resource that provides an array of
strings.

O Quantity Strings (Plurals) XML resource that carries
different strings for pluralization.
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String Arrays

O XML file saved at res/values/strings.xml:

<?xml version="1.0" encoding="utf-8"?>
<resources>
<string-array name="planets_array">
<item>Mercury</item>
<item>Venus</item>
<item>Earth</item>
<item>Mars</item>
</string-array>
</resources>

This application code retrieves a string array:

Resources res = getResources();
String[] planets =

res.getStringArray(R.array.planets_array);
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Quantity Strings (Plurals)

O  Plurals are a type of resource, we use it very often to deal with plurality of
Strings, what does plurality of Strings means ? Well suppose you are counting
books and you want to print out the result, you will have to write at least two

Strings like:
(resources>

{string name="zero" »there is no books !</string>
¢string name="one">there is one book</string>»
¢string name="morelThanOne”>there are %d books</string>

</resources>

{

result=

¥

else if

{

result=

¥

else if

{

result=

h

if (booksCount ==8)

getString(R.string.zero);
(booksCount ==1)
getString(R.string.one);
(booksCount »>1)

getString(R.string.moreThanOne, booksCount);

29 April 2022 textView.setText(result);




Quantity Strings (Plurals)

{resources>

¢{plurals name="numberOfBooks">

¢item quantity="one">%d book!</item>
¢item quantity= "other”»%d books!</item>
</plurals>

</resources?
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Quantity Strings (Plurals)

{resources>
¢{plurals name="numberOfBooks">

¢item quantity="one">%d book!</item>
¢item quantity= "other”»%d books!</item>
</plurals>

</resources?

int booksCount= 20;
String result =
getResources().getQuantityString(R.plurals.numberOfBooks,

booksCount,booksCount);

textView.setText(result);

Note: When using the getQuantityString() method, you need to pass the count twice if your string
includes string formatting with a number. For example, for the string %d songs found, the first count
parameter selects the appropriate plural string and the second count parameter is inserted into the
%d placeholder. If your plural strings do not include string formatting, you don't need to pass the third

parameter to getQuantityString
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Quantity Strings (Plurals)

Different languages have different rules for grammatical agreement with quantity. In English, for example,
the quantity 1 is a special case. We write "1 book", but for any other quantity we'd write "n books". This
distinction between singular and plural is very common, but other languages make finer distinctions.

The full set supported by Android is zero, one, two, few, many, and other.

zero  When the language requires special treatment of the number 0 (as in
Arabic).

one When the language requires special treatment of humbers like one
(as with the number 1 in English and most other languages; in
Russian, any number ending in 1 but not ending in 11 is in this class).

two When the language requires special treatment of humbers like two
(as with 2 in Welsh, or 102 in Slovenian).

few When the language requires special treatment of "small" humbers (as
with 2, 3, and 4 in Czech; or numbers ending 2, 3, or 4 but not 12,
13, or 14 in Polish).

many When the language requires special treatment of "large" numbers (as
with numbers ending 11-99 in Maltese).

other When the language does not require special treatment of the given
quantity (as with all numbers in Chinese, or 42 in English).
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ListView + String Arrays

Eall B¢ 3 O 07:49 100% I

Breakfast Menue

Breakfast Menue
ltems

Idly
Dosa

Lemon Rice
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Create Listview

iy Androidr | 0o | = activity_mainxml * | (€ MainActivity.java *
L app Palette LA
3 manifests | | Phone
[ java | | Postal Address
[ com.example.umad [T | Multiline Text
€ & MainActivity | Time
[£] com.example.umad [T | pate
] com.exampleumac [T | pumber
[ res I | Number (Signed)
** Gradle Scripts I | Mumber (Decirmal)
] Containers
[:]F{adinlﬁrnup
| Grigview <ListView
android:
android:
android
android:
android:
android
android:
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layout width="wrap content"
layout height="wrap content"

rid="e+id/1listView"

layout below="E+id/textWView"
layout alignParentleft="true"

rlayout alignParentStart="true"

layout marginTop="62dp" />
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MainActivity.java

Ppackage Com.eXample.umadevl.ll3tvliew Stringarray:

imprort android.support.v?y.app.aApplompatictivitys
import android.os.Bundle;

import android.widget.bArravidapter;

import android.widget.ListView:

pullic class Mainfctivity extends LApplompatictivity |
@E0wverride
protected void onCreate (Bundle savedInstanceState) |
super.ocnCreate (savedInstanceState) ;
setContentView (R.layout.activify main);
ListView listViewl = ([ListView) findViewBvId(R.id.listView):;

Sstring[] items = { "Idly", "Dosa", "Lemon Rice"

ArrayvAdapter<String> adapter = new Arravidapter<Itring
android.R.layout.simple list item 1, items):

listViewl.sethdapter (adapter) ;




Android Array Adapters

Adapters in Android are a bridge
between the Adapter View (e.g.
ListView) and the underlying data

DataSource € > Adapter £ = Adapter View

B lict Vi
B Cursor List View

¥ ArrayList : S;i r:/Ei:rew




To Do

To Do

Open your Mobile Phone

Click on Contacts app

Scroll up and down the contacts

Observe, at a given time how contacts
were displayed on your phone screen
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ListView + ArrayAdapters

O Adapters call the getView() method which returns a
view for each item within the adapter view.

January y b February
February g March

March ' April
April R, May
il June




ListView + ArrayAdapters: Row View Recycling

Item1

Item 2

Item3

Item4

Item S

Item 6

Item 7

Item1

Type 1

fype 2

Typen

Recycler

Item 2

Item3

Item 4

Item5S

Item 6

Item7

Item 8

View getView(int position, View convertView, ViewGroup p

A

v

Item 8

nt)
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ListView + Adapters

Define ArrayAdapter

O ArrayAdapter Assumes that one row of data is represented bt
TextView

0 ArrayAdapter<String> adapter = new ArrayAdapter

(Context C, int layoutlID, String[])
[0 setlListAdapter(adapter)

Adapter SS———

Data sources

ListView




Array Adapter

ArrayAdapter (Context context,
int resource, T[] objects)

context Context: The current context.

resource |int: The resource ID for a layout file
containing a TextView to use when
iInstantiating views.

objects T: The objects to represent in the
ListView
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Eall 8@ ¢ 5 O 07:49 100%

Breakfast Menue

MainActivity.java
Breakfast Menue

Ppackage COoll.eXample.umadevl.ll3tvliew STringarrayr Ite ms

import android.support.v’.app.Applompatictivity;
import android.os.Bundle;

import andreoid.widget.ArravAdapter; ay
import android.widget.ListView: Dosa
Lemon Rice

public class Mainfctivity extends ApplompatiActivis

E0verride

protected vold onCreate {(Bundle savedlInstanceState) |
super.onCreate (savedInstanceState) -
setContentView (R. layout.activify main);
ListView listViewl = (ListView) findViewByvId{R.id.listView);

String([] items = [ "Idly", "Do=a", "Lemon Rice" }:

Arravidapter<3tring> adapter = new Arravidapter<String>(this,
android.R.layout.simple list item 1, items);
listViewl.sethAdapter (adapter) ;

R A AR Ay NNy VNS e _—



simple_list_item_1

O

O

android.R.layout.simple_list_item_1: reference to an built-in
XML layout document that is part of the Android OS, rather
than one of your own XML layouts.

<TextView
xmins:android="http://schemas.android.com/apk/res/android"
android:id="@android:id/text1"
android:layout_width="match_parent"
android:layout_height="wrap_content”
android:textAppearance="?android:attr/textAppearancelLarge”
android:gravity="center_vertical" android:paddinglLeft="6dip"
android:minHeight="?android: attr/listPreferreditemHeight" />

The android.R.layout.simple_list_item_1 is an inbuilt layout
resource and it displays a single string. If you want to use your
own layout file then you can use

setListAdapter(new ArrayAdapter<String>(this, R.layout.<your
layout filename>, titles));
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StringArray+ArrayAdapter+ListView

ListView listViewl = (ListView) findViewById(R.id.listView);

String[] items = { "Idly", "Dosa", "Lemon Rice", “"Bread” };

ArrayAdapter<String> adapter = new ArrayAdapter<String>(this,
android.R.layout.simple_list_item_1, items);

listViewl.setAdapter(adapter);

StringArray ArrayAdapter
String[] items = simple_list_item_1
{ llIdIy"’ dl
"Dosa", Idly
"Lemon Rice", — 5
\\Breadll osa
¥

i Lemon Rice

Bread

ListView

Idly

Dosa

Lemon Rice
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StringArray+ArrayAdapter+ListView

ListView listViewl = (ListView) findViewById(R.id.listView);

String[] items = { "Idly", "Dosa", "Lemon Rice", “"Bread” };

ArrayAdapter<String> adapter = new ArrayAdapter<String>(this,
android.R.layout.simple_list_item_1, items);

listViewl.setAdapter(adapter);

StringArray ArrayAdapter
String[] items = simple_list_item_1
{ llIdIyll’ dl
"Dosa", Idly
"Lemon Rice", |[— =
“Bread” OSa
¥

i Lemon Rice

Bread

Scroll Up
ListView

Dosa

Lemon Rice

Bread
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Watch this Video

Link
nttps://www.youtube.com/watch?v=2I|c
oB5-PCCw
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Image Resources

Android Emulator - Nexus_5_API_16:5554

ImageView_Program
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Add Image to Resources

O Put your images into folder “res/drawable-ldpi*®,
“res/drawable-mdpi” or “res/drawable-hdpi".

File Edit View Mavigate Co  Link C++ Project with Gradle = File
[ Directory
DHG ¢ X% [F6 Ctrl+X gL ?Q
5| C++ Cl .
mageView_Program [ Zapp [ ﬁi = e o+ C;g++zs:urce File e e
o = & L Copy Path Ctrl+5hift+ C | =
W Androide = B . -
E. 'E" Copy as Plain Text [i C/C++ Header File .::
] v|E
=i [ manifests = = ]
» B [l Paste CtrlsV '®' Vector Asset
java _
[ com.example.u Find Usages ait+F7 il Singleton
s £ & MainAct Find in Path... Ctrl+Shift+F Edit File Templates... {
E 7 com.example.u Replace in Path... Ctrl+5hift+R .ﬁ. AIDL b
{; [ com.example.u Analyze » W Activity b2
Ci res Befactor r -ﬁ- Android Auto »
0 E Lo Add to Favorites b 1" Folder '
I t
g - ayed Show Image Thumbnails Ctrl+ShiftsT "% Fragment b
mipmap ry
& Beformat Code Ctrl+AltsL "™ Google ’ -
[ values 2 o , -3
. g er
** Gradle Scripts Optimize Imports Ctri+Alt+0 : . . =
E Delete... Delete ':' Senizs 3
1 i ] ' UI Component J a
E b‘ Run Tests in ‘drawable” Ctrl+5Shift+F10 | =
&1 . i Wear b g
; E 3 Debug 'Tests in 'drawable"” = o
w . . ) W Widget »
- |l Run ‘Tests in ‘drawable” with Coverage = —
Terminal W B: Androic g XML FLog |=| Gradle Console
: [#¥] Create 'Tests in 'drawable"... i R
[ Open Asset Studio to create m| Resource Bundle = no context> w &
I mmal L s
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Add Image to Resources

~
¥ Asset Studio

-

NT Configure Image Asset

Android Studio

Icon Type: ‘ Launcher Icons n Source Asset:

Name: I bms_logol )

Asset Type: @ Image (O ClipAt (O Text

Path: | an-May-2017\PPT\Unit-2\bmslogoJPG || |

Previous ‘ Next \ Cancel 1 1 Finish ’ I Help
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Add Image to Resources

-

#® ImageView_Program - [F\Subjects\MobileApplicationDev-Jan-May-2017\PPT\Unit-2\ImageView_Program] - [app] - ..\ap.. E@ﬂ

Eile

Edit View Mavigate Code Analyze Refactor

Build Run Tools WC5 Window Help

DHO ¢4 00 QR &> AN([Eap- /PG 3 aE L & 2 L 7

[ ImageView_Program = [ Japp [ Jsrc [ main = res [ mipmap-hdpi il bms_logo.png

Q

i Android - |'E:i' | - | = activity_mainxml * ‘ C MainActivity.java * o
[T
=app . package com.example.umadevi.imageview program: v 5’
= [ manifests =
. i ]
” DJE“"E +import ...
EJ com.example.umadevi.imageview_pr
v £t MainActivity 3 public class MainfActivity extends Applompatctivity |
E [EJ com.example.umadevi.imageview_pr .
= cor.example.umadeviimageview_pr UEREREE
2 B | devii . @ id
? Ca &l protected woid onCreate (Bundle savedInstanceState) |
i res super.onCreate (savedInstanceitate) ;
E7 drawable setContentView (R.layout.activity main);
o EJ layout }
E EJ mipmap }
) v bms_logo.png (5)
EI brs_logo.png (hdpi)
-E [ii] bms_logo.png (mdpi)
E [i] bms_lego.png Ghdpi) W
- E N . I
aa brs_logo.png Gochdpi) E]
n El bms_logo.png (oochdpi) 8
qo.png P =
Ea ic_launcher.png (5] §
8 (57 values E
| = = | 1
Terminal 5 & Android Monitor 1= 0: Messages @:" TODO M1 Event Log [E] Gradle Console
[ Gradle build finished in 1m &s 34ms (10 minutes aga) 14:1 CRLF+ UTF-8% Context <no context> v &
b
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Add ImageView

'ﬁ' Android - |6 = | 8- I E activity_main.xml C MainActivity.java ® |
L app Palette E| £~ I+ E ] -Q‘- (] Mexus 4~ ME25- OAppTheme @L
1 manifests -
[ java = ExpandableListView

[ com.example.umadeviimageview_p
£ B MainActivity

ScrollView

HorizontalScrollView

[ com.example.umadevi.imageview_p = TabHost
7 com.example.umadeviimageview_p O WebView =2
[res O, SearchView
[ drawable [ Images & Media
[ layout E ImageButton
[ mipmap = ImageView g
[E1 bms_logo.png (5) 3 videoView
[i] bms_logo.png (hdpi) [ Date & Time
[} bms_logo.png (mdp) &1 TirmePicker
[l bms_logo.png (xhdpi) 3| DatePicker
[l bms_logo.png (ochdpi) = CalendarView .
@ bms_logo.png (ochdpi)
. ) Component Tree
[ ic_launcher.png (5
B values acti\rity_main (Relativelayout)
& colorsaxml [AB| textView - "Hello Warld
[ dimensaxml (2) ok button - "Button g
o strings.xml | imageView
o stylesaml
& Gradle Scripts
]}
—I Design ‘ Text ‘
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Add ImageView

W Android * |D = | B+

o activity_mainxml * | (€ MainActivity,java *

5 app
1 manifests
[ java
[ com.example.umadeviimageview_pr
C e MainActivity
[ com.example.umadeviimageview_pr
[ com.example.umadevi.imageview_pr
[ res
[ drawable
7 layout
3 mipmap
£ brms_logo.png (5)
[ bms_logo.png (hdpi)
El bms_lego.png (mdpi)
[ bms_loge.png (xhdpi)
El bms_lego.png Gaechdpi)
[ bms_loge.png Coohdpi)
Ea ic_launcher.png (5]
[ values
E colors.xml
51 dimensxml (2]

CUMIDW L, Ly Ll L.-_'NJ.'LI LII="W E'd.f_}_Li-Ll‘Il LI
android:layout height="wrap content"
android: text="Hello World!"
android:id="g+id/textView" />

<Button

android: text="Button"

android:layout width="wrap content”
android:layout height="wrap content"
android:id="g+id/button"

android:layout alignParentBottom="true"

android:layout alignParentleft="trus"
android:layout alignParentStart="trus"
android:layout marginleft="13dp"
android:layout marginStart="13dp"
andreid:layout marginBottom="151dp" />

< Imageview

android:layout width="match parent"
android:layout height="wrap content"
app: srcCompat="_E nipmap/bn2 logo"
android:id="Eg+id/image\iew"
android:layout below="{+id/textView"

r . android: layout marginTop="66dp"
=5 strings.oml . - A :
— android: layout above="E+id/button" />
=3 styles.xml -
*' Gradle Scripts </Relativelayout>
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MainActivity.java

O When button is clicked, change it to "bms_logo.png”.

public class MyAndroidAppActivity extends Activity { Button button; ImageView
image;

@Override public void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.main);

addListenerOnButton();

he

public void addListenerOnButton() {

image = (ImageView) findViewById(R.id.imageViewl);

button = (Button) findViewById(R.id.btnChangeImage);
button.setOnClickListener(new OnClickListener() {
@Override

public void onClick(View arg0) {
//image.setImageResource(R.drawable.bms_logo);
image.setlmageResource(R.mipmap.bms_logo);

b
1)
ja
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Unit 2: Android Application Life Cycle

Android aggressively manages its resources, doing whatever’s
necessary to ensure a smooth and

stable user experience.

In practice that means that processes (and their hosted
applications) will be killed, in some case without warning, to free
resources for higher-priority applications.
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Unit 2: UNDERSTANDING AN APPLICATION’S
PRIORITY AND ITS PROCESS’ STATES

The order in which processes are killed to reclaim
resources is determined by the priority of their

hosted applications.
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Application Priority tree /Application states
.

O A process on Android
can be in one of five 1. Active Process Critical Priority
different states

at any given time.

High Priority

3. Started Service Process

Who lives and who
dies? Process
priorities
on Android

4. Background Process

Low Priority

5. Empty Process

Figure :Priority tree used to determine the
arder of appliraﬁnn termination
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To Do

Open your phone Go to "Setting” -> "App" -> "Running”
Check how applications are running

Click and open all the apps in your phone
Now Go to "Setting" -> "App" -> "Running'

\
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Application Priority /Application states

Cr‘"‘i(&‘

() Active Activities

Fy¢3rwnd .‘l" V'(‘ 4

@Vlnb‘e Ac‘l‘iv-":c 5

@Runn;nﬁ fervices

Later Watch this Video:
https://www.youtube.com/watch?v=XCmz0Mc4uzM
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Application Priority tree /Application states

Process Description Priority
status
Active/For An application in which the user is interacting with an 1
eground  activity, or which has an service which is bound to such

an activity. Also if a service is executing one of its

lifecycle methods or a broadcast receiver which runs

its onReceive() method.

Visible User is not interacting with the activity, but the activity is 2
still (partially) visible or the application has a service
which is used by a inactive but visible activity.

Service Application with a running service which does not 3
qualify for 1 or 2.

Backgrou Application with only stopped activities and without a 4
nd service or executing receiver. Android keeps them in a
least recent used (LRU) list and if requires terminates
the one which was least used.

Empty Application without any active components. 5
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Application Priority tree /Application states

O

Active processes — Active (foreground) processes have application components the user is
interacting with. These are the processes Android tries to keep responsive by reclaiming
resources from other applications. There are generally very few of these processes, and they
will be killed only as a last resort.

Visible processes — Visible but inactive processes are those hosting “visible” Activities. As
the name suggests, visible Activities are visible, but they aren’t in the foreground or
responding to user events. This happens when an Activity is only partially obscured (by a non-
full-screen or transparent Activity). There are generally very few visible processes, and they’ll
be killed only under extreme circumstances to allow active processes to continue.

Service processes — Processes hosting Services that have been started. Because these
Services don't interact directly with the user, they receive a slightly lower priority than visible
Activities or foreground Services. Applications with running Services are still considered
foreground processes and won’t be killed unless resources are needed for active or visible
processes. When the system terminates a running Service it will attempt to restart them
(unless you specify that it shouldn’t) when resources become available.

Background processes — Processes hosting Activities that aren’t visible and that don’t have
any running Services. There will generally be a large number of background processes that
Android will kill using a last-seen-first-killed pattern in order to obtain resources for foreground
processes.

Empty processes — To improve overall system performance, Android will often retain an
application in memory after it has reached the end of its lifetime. Android maintains this cache
to improve the start-up time of applications when they’re relaunched. These processes are
routinely killed, as required.
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Question

O Consider these four apps. Which priority order would the system rank

them in?

A) Gmail doing a background mail sync.

B) Google Music playing a song in the background.
C) The Camera app being used to take a photo.

D) Google Maps in the background

1.

O (S (B (|

A,B,C,D
B,A,C,D
C,D,B,A
C,B,A,D
D,A,B,C
D,C,B,A
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Answer

Consider these four apps. Which priority order would the system rank them
in?

A) Gmail doing a background mail sync.

B) Google Music playing a song in the background.

C) The Camera app being used to take a photo.

D) Google Maps in the background

1. AB,CD

B,A,C,D

C,D,B,A

C,B,A,D

D,A,B,C

6. D,C,B,A

That's right -- Maps isn't visible or running any services, so it's the most
likely to be killed --- if we were navigating, it would be completely different.
Gmail is running a service of some sort but not directly interacting with the
user, while Google Music and the Camera app are. Of those two, the music
app is still only a foreground service, so it's got a slightly lower priority --

though neither will be killed unless memory pressure is exceptional. Which,
since the camera app is pretty heavy-weight, it could be.

il adlba
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Three laws of Android Resource Management

1) Android will keep all apps that interact with the user running smoaothly.

2) Android will keep all apps with visible activities followed by services
running, unless doing so violates the first law.

3) Android will keep all apps in the background running, unless this violates
the first or second law.
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Question

Explain with neat diagram Android Application
priorites /states
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Unit 2: INTRODUCING THE ANDROID
APPLICATION CLASS
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INTRODUCING THE ANDROID APPLICATION CLASS

0  Your application’s Application object remains instantiated whenever your

application runs. Unlike

O  Activities, the Application is not restarted as a result of configuration changes.

Extending the

Application class with your own implementation enables you to do three things:

[ | Respond to application level events broadcast by the Android run time such as low memory conditions.
[ | Transfer objects between application components.
[ | Manage and maintain resources used by several application components.

Skeleton code for extending the Application class and implementing it as a singleton.

import android.app.Application;

import android.content.res.Configuration;
public class MyApplication extends Application {
private static MyApplication singleton;

// Returns the application instance

public static MyApplication getInstance() {
return singleton;

b

@Override

public final void onCreate() {
super.onCreate();

singleton = this;

>
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Unit 2: A CLOSER LOOK AT ANDROID
ACTIVITIES
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What is an Activity ?

An application component
that provides a screen

Draws its Ul on its window
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What is an Activity ?
— Every app has 1 main activity

and other activities

An app can start any Activity
belonging to itself or other apps
subject to certain conditions
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Seven lifecycle method of Activity describes how
activity will behave at different states.

Activity Lifecycle Methods
Method Description Killable? Next method
onCreate() Called when activity first created No onStart()
R Called after activity _stopped, prior to NO onStart()
restarting
Called when activity is becoming onResume()/onSto
onStart() visible to user No pP()
onResume() Called when act_|V|ty starts interacting NG onPause()
with user
onPause() Called when a previous activity is Yes onResume()/onSto
about to resume pP()
Called when activity no longer visible onRestart()/onDestr
onStop() {0 USer Yes oy()
st Final call received before activity is Yes Nothing
destroyed
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http://developer.android.com/reference/android/app/Activity.html
http://developer.android.com/reference/android/app/Activity.html
http://developer.android.com/reference/android/app/Activity.html
http://developer.android.com/reference/android/app/Activity.html
http://developer.android.com/reference/android/app/Activity.html
http://developer.android.com/reference/android/app/Activity.html
http://developer.android.com/reference/android/app/Activity.html
http://developer.android.com/reference/android/app/Activity.html
http://developer.android.com/reference/android/app/Activity.html
http://developer.android.com/reference/android/app/Activity.html

Android Activity Lifecycle

: onPause
Active
onResume |

onStop

onStart

onCreate : onRestart
yy 'P Y e  REStarting & Stopped

lﬁﬂ[ Jestroy
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Activity LifeCycle methods

Actions by mobile user

Methods Called

When user onCreate()
clicks on app
onStart()
onResume()
When user switches onPause()
To another app
onStop()
When back onRestart()
button is presses
E onStart()
onResume()

When user closes the app
or there is no memory

onDestroy ()
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Android Activity Lifecycle methods

O As a user navigates through,
out of, and back to your app,
the Activity instances in your
app transition through different
states in their lifecycle.

To navigate transitions between
stages of the activity lifecycle,
the Activity class provides a core
set of six callbacks:

onCreate(),

onStart(),

onResume(),

onPause(),

onStop(), and

onDestroy().

The system invokes each of these callback

activity enters a new state.

{ Activity |
launched
- -
onCreate()
onStart() -+ onRestart()
* 'y
User navigates
to the activity onResume)
.;/-.—I—..\\. /7 ™,
Ill App process '-I I-' Activity
\ killed /- -_\\ running ,
- . . y
Another activity comes
inta the foreground
User returns
+ to the activity
Apps with higher priority
need memory onPause()

|
The activity is
no longer visible User navigates
* to the activity
onStop() J

The activity is finishing or
being destroyed by the system

v

onDestroy()

[ hctvity
shut down
L v
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Question

- Explain with neat diagram Android Activity
LifeCycle

- With Example program demonstrate Android
activity LifeCycle Methods
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Android Activity Lifecycle Example: MainActivity.java

package com.example.activitylifecycle;
import android.os.Bundle;
import android.app.Activity;
import android.util.Log;
import android.view.Menu;
public class MainActivity extends Activity {
@Override
protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.activity_main);
Log.d("lifecycle","onCreate invoked");
¥
@Override
protected void onStart() {
super.onStart();
Log.d("lifecycle","onStart invoked");
¥
@Override
protected void onResume() {
super.onResume();
Log.d("lifecycle","onResume invoked");
i
@Override
protected void onPause() {
super.onPause();
Log.d("lifecycle","onPause invoked");
+
@Override
protected void onStop() {
super.onStop();
Log.d("lifecycle","onStop invoked");
¥
@Override
protected void onRestart() {
super.onRestart();
Log.d("lifecycle","onRestart invoked");
¥
@Override
protected void onDestroy() {
super.onDestroy();
Log.d("lifecycle","onDestroy invoked");
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Question

You can shut down an activity by
calling its method
a)onDestory()

b)onPause()

c)onRestart()

d)None of the above
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Question

You can shut down an activity by calling
its method

a)onDestory()

b)onPause()

c)onRestart()

d)None of the above
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Question

When the Activity reaches the top of the activity
stack and becomes the foreground process, the
method is called

onCreate()
onRestart()
onPause()
onResume()

O 000
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Question

When another Activity moves to the top of the
activity stack, the current Activity is informed that
it is being pushed down the activity stack by way

of the method
O onResume()

H onStart()

= onPause()

O None of the above
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Extending and Using the Application Class

Skeleton of Application class

import android.app.Application;

import android.content.res.Configuration;
public class MyApplication extends Application {
private static MyApplication singleton;

// Returns the application instance

public static MyApplication getlnstance() {
return singleton;

s

@Override

public final void onCreate() {
super.onCreate();

singleton = this;

::

be
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Overriding the Application Lifecycle Events

The Application class provides event handlers for application creation and termination, low memory
conditions, and configuration changes

O onCreate — Called when the application is created. Override this method to initialize your
application singleton and create and initialize any application state variables or shared
resources.

O onLowMemory — Provides an opportunity for well-behaved applications to free additional
memory when the system is running low on resources. This will generally only be called when
background processes have already been terminated and the current foreground applications are
still low on memory. Override this handler to clear caches or release unnecessary resources.

O onTrimMemory — An application specific alternative to the onLowMemory handler introduced
in Android 4.0 (API level 13). Called when the run time determines that the current application
should attempt to trim its memory overhead - typically when it moves to the background.

It includes a level parameter that provides the context around the request.

O onConfigurationChanged — Unlike Activities Application objects are not restarted due to
configuration changes. If your application uses values dependent on specific configurations,
override this handler to reload those values and otherwise handle configuration changes at an
application level
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Activity Stacks

O The state of each Activity is determined by its position on the Activity stack, a
last-in—first-out collection of all the currently running Activities. When a new
Activity starts, it becomes active and is moved to the top of the stack. If the user
navigates back using the Back button, or the foreground Activity is otherwise
closed, the next Activity down on the stack moves up and becomes active.

[ Mew Activity H Active Activity }
A

New Activity Back buttomn
started pushed or
activity closed

¥
{ Last Active Activity l

] . Remowved to
J " free resources

Previous Activities

Activity Stack
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Activity States

O As Activities are created and destroyed, they move in and out of the stack. As they do so, they
transition through four possible states:

O Active — When an Activity is at the top of the stack it is the visible, focused, foreground
Activity that is receiving user input. Android will attempt to keep it alive at all costs, killing
Activities further down the stack as needed, to ensure that it has the resources it needs. When
another Activity becomes active, this one will be paused.

O Paused — In some cases your Activity will be visible but will not have focus; at this point it’s
paused. This state is reached if a transparent or non-full-screen Activity is active in front of it.
When paused, an Activity is treated as if it were active; however, it doesn’t receive user input
events. In extreme cases Android will kill a paused Activity to recover resources for the active
Activity. When an Activity becomes totally obscured, it is stopped.

O Stopped — When an Activity isn’t visible, it “stops.” The Activity will remain in memory,
retaining all state information; however, it is now a candidate for termination when the system
requires memory elsewhere. When an Activity is in a stopped state, it's important to save data
and the current UI state, and to stop any non-critical operations. Once an Activity has exited
or closed, it becomes inactive.

O Inactive — After an Activity has been killed, and before it's been launched, it's inactive.
Inactive Activities have been removed from the Activity stack and need to be restarted before
they can be displayed and used.
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Thanks for Listening
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About Log Cat

1. Mechanism for Collecting and Viewing System Debug Output

2. It dumps a log of System messages and these messages are thrown by
emulator.

4. We can use Log Class to print messages in LogCat.
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The Log Class

It contains the following methods that are used to print messages:-

* v|(String, String) (verbose)

* d(String, String) -

* i(String, String) [(information)
* wi(String, String) (warning)

* e(String, String)

Syntax

= = Verbose - Show all log messages (the default).

Debug - Show debug log messages that are useful
during development only, as well as the message

levels lower in this list.

Info - Show expected log messages for regular usage,
ogalstring”, sring”).  as well as the message levels lower in this list.

Warn - Show possible issues that are not yet errors,
as well as the message levels lower in this list.

Error - Show issues that have caused errors, as well as
the message level lower in this list.
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Log.v(*String?, “String”);

Log.d("String”, I'String?)

Log.w(“String”, "String”);

Log.e("String”, ¥String”);




