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Develop the real time scenarios
based on OOPs concepts and Java

(50 Hours)



In this section, we will discuss:

e Introduction to java, Difference between structural programming and oops
programming, OOPs concepts, Encapsulation, Class & Objects,
Hello.java,Java environment setup, compilation & execution.

Java primitive data types including int, float, char, String, Boolean, and double.
Define Java constants. Declare, assign, and initialize variables.

Write simple arithmetic statements. Understand operator precedence.
Understand arithmetic and logical operators.

Explain the difference between primitive and reference data types

Use Java decision structures including IF, IF...ELSE, nested IF, and Switch
statements.

Use Java logical operators including AND, OR, and the conditional NOT

e Polymorphism : Static & Dynamic Polymorphism.

e Constructors, Difference between constructors and functions.



Declare and initialize a Java array.

Understand the concepts String manipulation.

String class & string buffer class.
Wrapper Classes

Inheritance: Single level, Multi-level, Multiple.
Super Class

Interfaces

Abstract Classes

Packages

Access Specifier

Inner Classes

Exception Handling

Java AWT.

Event Handling in java.

foundation



Introduction to java

e JAVA was developed by James Gosling
at Sun Microsystems_Inc in the
year 1991.

e Java makes writing, compiling, and
debugging programming easy.

e |t helps to create reusable code and
modular programs

e Java is a class-based, object-oriented
programming language
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Java Features

Multithreaded

Features
of

Java

Interpreted ! Platform

Independent

Dynamic

https://static.javatpoint.com/images/core/java-features.png




edunet

OOPS Concepts

https://usupdates.com/wp-content/uploads/2020/11/O0Ps-Concepts-in-Java.png
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ta Types in Java

Java Data Types DATA TYPES
Non-Primitive/Reference

boolean

byte short int long

ating Poi float double .__

https://getkt.com/wp-content/uploads/2019/12/Complete-set-of-Java-DATA-TYPES.png




Constants in Java

MNumeric Constants Non-numeric Constants

Integer Real
Constants Constants

Fig: Classification of Java Constants

http://www.atnyla.com/library/images-tutorials/constants-in-java-1.PNG
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How to declare constant in Java?

To define a variable as a constant, we just need to add
the keyword “final” in front of the variable declaration.

final float pi = 3.14f;
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Variables in Java
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Java Variable Declaration & its Memory Allocation

Data type of -

= Value of the variable

I
int age = 20;
| |

= Variable name

the variable ™

int age

~. Reserved memory area

20

RAM (Random Access Memory)

= forthe variable age



Operator in Java

Logical Assignment Relational

Operators Operators Operators Operators

: .

Arithmetic Unary Ternary Bitwise
Operators Operators Operators Operators

https://data-flair.training/blogs/wp-content/uploads/sites/2/2018/01/Operators-in-Java-DF.jpg
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Operator Precedence

# Evaluate a + b * <
— multiplication first?
— addition first?

a + (b * <)
(a + b) * <

# Java solves this problem by assigning priorities to
operators (operator precedence)

— operators with high priority
are evaluated before
operators with low priority

— operators with equal priority
are evaluated left to right

Operator priority
(highest to lowest)

( )
3 / [~
+

B W N
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Types of Decision Making in Java

if statement

&switch statement

if-else-if Ladder
statement

1
! =
[

Nested-Ifs statement | P p
w \&

if-else statement

qlump statement

https://i0.wp.com/techvidvan.com/tutorials/wp-content/uploads/sites/2/2020/02/types-of-decision-making-in-
iava-2.ipa?fit=802%2C420&ss|=1




Polymorphlsm in Java
 Polymorphism in Java is a concept by which we can
perform a single action in different ways.

POLYMORPHISM

in JAVA programmmg

[ Types of Polymorphism
compile time run-time
polymorphism polymorphism
(static or early binding) (dynamic or late binding)

https://simplesnippets.tech/wp-content/uploads/2018/05/java-polymorphism-and-types.jpg
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Polymorphism
In Java

Static
Polymorphism

Dynamic
Polymorphism

Method
Overloading

Method
Overriding
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Example for Static Polymorphism

Method(x)

Same Class Method(x , y)

Method(x ,y . 2)

https://www.edureka.co/blog/wp-content/uploads/2019/07/mov.png
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Example for Dynamic Polymorphism

BC

private int a, b, c

void Sum()

{

Original Form

a=10;

b=20;

extends

extends

Overridden Form

DC1 i | DC=2

float f1, 2, f3; char c1, c2, c3;

void Suml()

{
f1—1.3F;

2=2_5F;

https://www.sitesbay.com/java/images/polymorphism-in-java.png
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Constructors in Java

e A constructor is a block of codes similar to the method. It is called when an
instance of the Class Is created.

Types
of Java
Constructor

Default
Constructor

Parameterized
Constructor

https://images.app.goo.qgl/JMfi3Za33DtgbpUa8
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nstructors & Method

Difference between constructor and method in Java
A method Is used to expose
® the behawvior of an object.

A constructor Is used to Initialize
the state of an oblect. O—G
A method must hawve
@—o a return type.

A constructor Mmust not = i*h
have a return type. o R
The method Is Invoked
(:)‘ —O explicitiy.
The constructor Is Invoked @
o
Implicitly.

@ o The method Is not provided
by the compller In any case.
The Java compiler provides a
default constructor If you don't 0—«@
have any constructor In a class.
The method name may or may not
®—° be same as class name.

The conmnstructor name must be 51
same as the class name. ' S

https://static.javatpoint.com/images/constructor-vs-method-in-java.jpq




Java Arrays

e Array is an object which contains elements of a similar data type.

e Types
1. Single Dimensional Array

2. Multi Dimensional Array

edunet



edunet

Declaring and Initializing an Array

int[ ] num=new mt|[ 10 ];
4 ) 4

type of name of . subscript
each array {(integer or constant

element expression for
number of elements.)

Initialize an Array

The type determines what type
of data the array will hold

|

type var-name[] = {valuel, value2, value3, valued,...};

An array initializer is a list of comma-separated
expressions surrounded by curly braces. The commas
separate the values of the array elements
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trings in Java

e String is a sequence of characters. But in Java, string is
an object that represents a sequence of characters.

e The java.lang.String class is used to create a string object

o There are two ways to create String object:

1. By string literal

2. By new keyword



Creatlng Strings in Java

1. String Literal

Java String literal is created by using double quotes. For Example:

String s="welcome";

2. By new keyword

String s=new String("Welcome");
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String Manipulation

-

String Methods

http://d1jnx9ba8s6i9r.cloudfront.net/blog/wp-content/uploads/2017/05/Java-String.png
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Difference between String and String Buffer class

StringBuffer vs String

| ] ) )
O—‘ String class is

- immutable.

StringBuffer class O
¥ -
is mutable. String is slow and
consumes more memory

o__ when you concat too many
strimgs because every

- time It creates new INstance.

StringBuffer is fast and
consumes less memory

when you cancat strings. - i
y 9 String class overrides

%‘-’a the eguals{) method of

(- _ e Object class. So you

; can compare the contents
StringBuffer class doesn't * - of two strings by equals()
override the equals{) method = method.

of Object class.

https://static.javatpoint.com/imaqges/string-vs-stringbuffer.png
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String Buffer Methods

StringBuffer Methods in Java

r?

01 [ length()
capacity() o2 i

‘ o3 ' append()
insert() ‘ o4 ’

05 reverse()

delete() ‘ 06
replace() ‘ o8 '

https://techvidvan.com/tutorials/wp-content/uploads/sites/2/2020/06/StringBuffer-Methods-in-Java.jpg

deleteCharAt()

o




Wrapper classes in Java
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e The wrapper class in Java provides the mechanism to convert primitive into

object and object into primitive.

Wrapper Classes

Primitive Data Type

Wrapper Class

double Double
Sloat Float
long L ong

int Inrtecer
short Short

bvite Byte

char Character
boolearn Boolean
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Advantages of Wrapper Class

Advantages]of;
Wrapper{ClassjinfJava serlalization

Synchronization
java.util package
Collection Framework
Changing the value inside a Method

Polymorphism

https://techvidvan.com/tutorials/wp-content/uploads/sites/2/2020/03/advantages-of-wrapper-class-in-java.jpg
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nheritance in Java

e Its a mechanism in which one object acquires all the properties and behaviors
of a parent object.

1. 5Single
Inheritance

2. Multilewvel
Inheritance

5. Hybrid
Inheritance

3.
Hierarchical
Inheritance

4. Multiple
Inheritance

https://encryptedtbn0.gstatic.com/images?qg=tbn:ANd9GcSiVtoOtZRt9R8whZs20ngrxoMOUHU5MzI6bA&usgp=CAU




ingle Inheritance

Class A

[

Class B

nnnnnnnnnn

in Java

------------------------------------------

-

ipublic class B extends A {




ultilevel Inheritance
Class A
Class B

Multilevel

Inheritance Class C

public class A{

}

public class B extends A {

}

public class C extends B {

}

foundation



Interface in Java

e |tis a blueprint of a class. It
has static constants and
abstract methods.

It is used to achieve
abstraction.

E By interface, we can
support the functionality

of multiple inheritance.
.-. - _

It can be used to achieve
loose coupling.

https://static.javatpoint.com/interview/images/why-use-java-interface.jpg




v

nterface Example

abstract method declaration

— s E—)

Engineer

Since Engineer class implements
Human interface overridding of
abstract methods is mandatory

https://bytesofgigabytes.com/IMAGES/java/Interface/InterfaceAccess.png
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Re

lationship between Class and Interface

cChaezle= = RHaGCGtzl¢=8 ...............

implements

extends

implements

extends extends

https://media.geeksforgeeks.org/wp-content/cdn-uploads/extends.png
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stract Class

e A class which is declared with the abstract
keyword is known as an abstract class. It
can have abstract and non-abstract
methods.

e Abstraction is a process of hiding
implementation details and showing only
functionality to the user.

e There are two ways to achieve abstraction
in java

1. Abstract class

2. Interface



Rules for Abstract Class

Rules for Java Abstract class

2 It cam have abstract and
non-abstract methods.

o

1" —

.u

5 It can have constructors and static
methods also.

https://static.javatpoint.com/images/abstract-class-in-java.jpg
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ifference between Abstract class and Interface

ata

Abstract Classes

Abstract classes are fast.

Speed
Abstract classes can Multiple
extend only one class. Inheritance
You can define fields Defined Fields
as well as constants.
A single abstract class can Extension
xtend one & only one interface. Limit

https://data-flair.training/blogs/difference-between-abstract-class-and-interface-in-java/

2 Difference between Abstract Classes & Interfaces

Interfaces

Interfaces are slow.

Interface can implement
several interfaces.

You cannot define fields
in an interface.

A single interface can
extend multiple interfaces.
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Packages in Java

e A java package is a group of similar types of classes, interfaces and sub-

packages.
Types of Packages in Java

In-built

User-Defined

java

L
|

foundation

v

L

rmi

|

n | W
lang io
L
security

I

het

awt

L

nio

|

!

ma

th

L

|

sql

javax

L

text

http://www.atnyla.com/library/images-tutorials/built-in-packages-in-java.PNG

i

util

:
L

|

I

tim

applet



Ad

edunet

vantages of Packages
Resolve naming Reuse of Organization of
conflict code project
P [ : !
2
- ® © ©

Modularity Access protection Information hiding

https://javagoal.com/wp-content/uploads/2020/04/62-768x423.png




Access Specifiers in Java

Access Specifiers in Java

Class
S Sub class
Package
Non sub class
. Sub class
Different
Package
Non sub class

https://usemynotes.com/wp-content/uploads/2021/02/what-are-access-specifiers-in-java.jpg
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Inner Classes in Java

e Java inner class or nested class is a class which is declared inside the class or

interface.
e We use inner classes to logically group classes and interfaces in one place so

that it can be more readable and maintainable.
class Java_Outer_class{

/Icode

class Java_lnner_class{ Inner Class Syntax

/Icode

}



Types of Inner Class

Types of

Java Inner Class

edunet

Nested Static
Inner Class Inner Class
’ o1 02
A 03 04 ;f’-‘fg.::-""
Method ™
Anonymous
Local Inner

Inner Class
Class

https://techvidvan.com/tutorials/wp-content/uploads/sites/2/2020/02/types-of-java-inner-class.jpg




Exception Handling in Java

edum\gj}r

e In Java, an exception is an event that disrupts the normal flow of the program.

It is an object which is thrown at runtime.

L -

= Exception

A girl is watching a video on
Youtube on the computer

Stopped

Exception

Interrupted in watching
wideo due to internet
disconnectivity suddenly

—D Puncture repaired
] Car punctured ————————> 3
Exception Handled

Fig: Realtime Example of Exception Handling

https://www.scientecheasy.com/wp-content/uploads/2020/02/exception-handling.png




EX

ception Handling Mechanism

-
- Throw

- Exception

https://images.app.goo.gl/vDnN7k4MrDDwNG6Pc7

>

Handle
Exception
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Try-Catch Block

Throws exception
object

causes an exception

catch Block

A block of code that
catches and handles
the exception thrown
by try block

Fig: Exception handling mechanism

A block of code that Exception object

creator

Exception handler

https://www.scientecheasy.com/wp-content/uploads/2020/02/try-catch-block.png
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Java AWT

® AWT (Abstract Window Toolkit) is an API to develop GUI or window-based
applications in java.

e AWT components are platform-dependent.

e AWT is heavyweight

e The java.awt package provides classes for AWT API.

edunet



Java AWT

Frame
(Tap-level Container)

Label  TextField  Button
[Component) {Component]  (Companent)
Source of ActionEvent

edunet
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Java AWT Hierarchy

[

[,

Object ] — -
Button
T
Component ] '
[ % CheckBox
Choice
List
Container
fn |
L wWindow | Panel
* 1
Applet
Frame J [ Dialog ]

https://static.javatpoint.com/core/images/awt-program-in-java.pnq
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Event Handling in Java

e Changing the state of an object is known as an event.

e For example, click on button, dragging mouse etc. The java.awt.event
package provides many event classes and Listener interfaces for event
handling.

Unhandled event propagated

Frame * | + Event handled at frame
W

,)-

| Panel

[
‘tj..

- Event generated at buttom

edunet



Some Events and Listeners in Java

edunet

EVENTS SOURCE LISTENERS
Action Event Button, ActionListener
List, Menultem, Text field
Component Event Component Component
Listener

Focus Event

Component

FocusListener

Item Event

Checkbox, CheckboxMen
ultem,
Choice, List

ItemListener

Key Event when input is received KeylListener
from keyboard
Text Event Text Component TextListener

VVindow Event

VVindow

VWindowlListener

Mouse Event

Mouse related event

Mouselistener

httns://imaaes.abp.aoo.al/t3MoNBSEAMTmQwBUG6



Develop Web pages using Java.

(30 Hours)
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In this section, we will discuss:

What is servlets, Servlet package.

Setting up servlet environment, servlet life cycle.
Servlets form data.

Servlet client HTTP request, HTTP server response.
Status codes.

Filters.

Exception Handling.

Cookies & Sessions.

Database connectivity.

Servlets date & time.

Auto page refresh.

edunet
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What is Serviet?

o It used to create a web application (resides at server side

and generates a dynamic web page).

o Servlet is an API that provides many interfaces and
classes including documentation.

o Servlet is a web component that is deployed on the
server to create a dynamic web page.
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Servlet Architecture

Serviet Architecture

Request Request

—

Web Browser Web Server

—

Serviet Container
Response

Response Serviet 2

https://cdn.educba.com/academy/wp-content/uploads/2020/01/Serviet-Architecture-Main.jpg




Life Cycle of a Servlet

i1 ltoad serviet class -

2 Create serviet instance

F_Call the init{-) method

A Call the service[—.-} REA DY
e thvod

S.Call thhe desitroyw()
e thoad @

https://static.javatpoint.com/images/servlietlife.jpg

edunet



edunet

Readlng Form Data using Serviet

Servlets handles form data parsing automatically using
the following methods.

getParameter() — You call request.getParameter()
method to get the value of a form parameter.
getParameterValues() — Call this method if the
parameter appears more than once and returns multiple
values, for example checkbox.

getParameterNames() — Call this method if you want a
complete list of all parameters in the current request.



rviet client HTTP Request

The Cache contral The Request-line

header

The analysis
of source IP
address, proxy
and port

Requests

The analysis
of destination
Il;:dLll:rarﬂ-ﬁg-nt IP address,
protocol,
port and
host

The Reguest
method and
Content

The Reguested
URI (Uniform

Resource Ildentifier)

https://static.javatpoint.com/servletpages/servietterminology/images/http-requests.jpg
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Anatomy of GET Request

Path to the source

= Parameters to Protocel Version
The HTTP on Web Server the server Browser supports

GET /login.jsp?user=zubair&pass=java HTTP/1.1
Host: www.nilkamaltech.com
The User-Agent: Mozilla/5.0

R t
H:;Ziis Accept: text/xml, text/html, text/plain,image/jpeg

Accept-Language: en-us,en

i e,

Accept-Encoding: gzip,deflate
Accept-Charset: 1SO-8859-1,utf-8
Keep-Alive: 300

Connection: keep-alive




atomy of POST Request

The HTTP
Methed

The
Request
Headers {

Protoceol Version

Path to the socurce
Browser suppeorts

on Web Server

e, e,

POST /login.jsp HTTP/1.1

Host: www.nilkamaltech.com

User-Agent: Mozilla/5.0

Accept: text/xml,text/html,text/plain,image/jpeg

Accept-Language: en-us,en
Accept-Encoding: gzip,deflate
Accept-Charset: ISO-8859-1,utf-8
Keep-Alive: 300

Connection: keep-alive

user=zubair&pass=java } Message body
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HTTP server Response

HTTP/1.1 200 OK
Date: Sun, 08 Feb xxxx 01:11:12 GMT
Server: Apache/1.3.29 (Win32)
Last-Modified: Sat, 07 Feb xxxx
ETag: "0-23-4024¢3a5"
Accept-Ranges: bytes
Content-Length: 35

Connection: close

Content-Type: text/html

\

——> Status Line \

> Response Headers

)

)

<h1>My Home page</h1>

Yy

" 4

Response
Message
Header

> Ablank line separates header & body
y | Response Message Body

edunef
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tatus Code

The Server issues an HTTP Status Code in response to a request of the
client made to the server.

Status code is a 3-digit integer. The first digit of status code is used to specify
one of five standard classes of responses.

The last two digits of status code do not have any categorization role.



HTTP Status Codes

1XX
INFORMATIONAL

A

2XX
SUCCESS

REDIRECTION

4xXX
CLIENT ERROR

5XX
SERVER ERROR

I 3XX

https://miro.medium.com/max/920/1*w iicbG7L3XxEQTArHUS64.jpeqg
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Servlet Filters

A filter is an object that is invoked at the preprocessing and postprocessing of
a request.

It is mainly used to perform filtering tasks such as conversion, logging,
compression, encryption and decryption, input validation etc.

The servlet filter is pluggable, i.e. its entry is defined in the web.xml file



Usage of Filters

Recording all incoming requests

logs the IP addresses of the computers from which the requests originate
conversion

data compression

encryption and decryption

input validation etc.
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Advantage of Filter

e Filteris pluggable.
e One filter don't have dependency onto another resource.
e Less Maintenance

edunet
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Cookies in Servlet

A cookie is a small piece of information that is persisted between the multiple
client requests.

3) Request + Cookie

1) Request

2) Response + Cookie

-

Browser

Server

https://static.javatpoint.com/phppages/images/cookie.png




Advantages & Disadvantages of Cookies

Advantages:
« Simplest technique of maintaining the state.
» Cookies are maintained at client side

Disadvantages:
« It will not work if cookie is disabled from the browser.
» Only textual information can be set in Cookie object.

edunet
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Cookie Class

javax.servlet.http.Cookie class provides the functionality of using cookies. It
provides a lot of useful methods for cookies

Constructor Description
Cookie() constructs a cookie.
Cookie(String name, String value) constructs a cookie with a specified name and

value.
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Session simply means a particular interval of time.
Session Tracking is a way to maintain state (data) of an
user. It is also known as session management in
servlet.

HTTP is stateless that means each request is considered
as the new request. It is shown in the figure given below:



Each time user requests
to the server, server
treats the request as the
new request.

So we need to maintain
the state of an user to
recognize to particular
user.

edunet

Server

3)second request(new)

1)request(new)

2) Response

Client

https://static.javatpoint.com/images/newrequest.JPG
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Servlets Date and Time

« Java provides the Date class available in java.util package, this class

encapsulates the current date and time.
» The Date class supports two constructors as shown in the following table.

Sr.No
1

Constructor & Description

Date()
This constructor initializes the object with the current date and time.

Date(long millisec)
This constructor accepts an argument that equals the number of

milliseconds that have elapsed since midnight, January 1, 1970.



Getting Current Date and Time

import java.util.Date;
public class DateDemo {
public static void main(String argsl[]) {
/l Instantiate a Date object
Date date = new Date()
// display time and date using toString()

System.out.printin(date.toString());

edunet
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Java Servlet makes this job easy by providing you a
mechanism where you can make a webpage in such a way
that it would refresh automatically after a given interval.
The simplest way of refreshing a web page is using

method setintHeader() of response object. Following is the
signature of this method public void setintHeader(String
header,int headerValue)
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