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OOP (Object Oriented Programming) 

 

Object Oriented Programming is an approach that provides a way of modularizing(creating objects) 

programs by creating partioned memory area for data which is utilized and manipulated by functions 

(methods or operations or procedures)  that can be used as template(guide) for creating copies of such 

modules on demand(code reuse). 

 

Object-Oriented Programming is a methodology or paradigm to design a program using classes and 

objects. It simplifies the software development and maintenance by providing some concepts: 

 Object 

 Class 

 Inheritance 

 Polymorphism 

 Abstraction 

 Encapsulation 

 
Ex 1) Simula is considered as the first object-oriented programming language. 

      2) Smalltalk is considered as the first truly object-oriented programming language. 

      3) C++ and JAVA are not truly object oriented programming language rather partial object 

oriented Language. 

Class 

 A Class is a prototype or entity that defines the variables (data) and methods (Code) common for 
all objects. The class serves as user-defined type (User Specified) but behaves like a built-in data 
type(Compiler Specified). 

 Collection of objects is called class. It is a logical entity. 

 Access to variables and methods declared in a class depend on whether they are declared under 
private or public. A variable and method declared as public is visible or accessed everywhere 
(Out side the class boundary).A variable and method declared as private is not visible or accessed 
outside the Class (Within the Class boundary visible). Method or data declared as protected is 
visible to derived class only. 

Object 

 An Object is an individual and concrete instance of a Class. 

 Any entity that has state and behavior is known as an object. For example: chair, pen, table, 
keyboard, bike etc. It can be physical and logical. 



 Any Object oriented programming problem is analyzed in terms of objects and the nature of 
communication between them. 

 From one Class several Objects can be possible. 

 The class defines the type of object that can be created according to the data the object can hold 
and the operations the object can perform. 

 Every object has 3 properties 
1) Name----------------------------Object have name 

2) State-----------------------------Object have characteristics (variables) 

3) Behaviors-----------------------Object have operations 

Example 

 If ‘Cricketers’ is a class then ‘Sachin’, ’Saurav’, ’Yuvraj’, ’dhoni’, ’Rahul’ etc are specific instances of 
the ‘Cricketers’ class(Hence they are objects). 
State/variables-------------The clone for ‘Cricketers’ class describes how a ‘Cricketers’ look like 

(Colored/white  

                                         Clothing, cap, shoes etc.)  

Behavior/Operation------(Bat, Bowl, Field, etc.) 

 

 Class-------- ( is a design)   Objects-------Creation from the design 

Musicians Lata, Asha, Sonu Nigam etc. 

Human Being Anil, Ram, etc 

Bird Sparrow, Hen, Eagle 

User Interface Menubar, Toolbar etc 

Control Text Box, Label, Command Button 

Shape Line, Rectangle etc 

 

Encapsulation 

 It is the mechanism that binds or packaging together the method/function/operation-Code and 
data (variables) it manipulates and keeps both safe from outside interference (by making Public 
or Private) and misuse. 

 Binding (or wrapping) code and data together into a single unit is known as encapsulation. For 
example: capsule, it is wrapped with different medicines. A java class is the example of 



encapsulation. Java bean is the fully encapsulated class because all the data members are private 
here. 

 The programmer can decide what should be hidden (by making the data or method private)and 
what should be intended to visible/accessible. 

 Protecting data by preventing direct access to it called as data hiding.    
  

  

Abstraction 

 It refers to the act of representing essential features without including the background details or 
explanations. 

 Hiding internal details and showing functionality is known as abstraction. For 

example: phone call, we don't know the internal processing. 

 In java, we use abstract class and interface to achieve abstraction. 

 It is the art of concentrating on the essential thing and ignoring the non-essential thing. 

 It tells only necessary information to viewers. 

 For example a user interface may be viewed as abstraction .The user Interface can be visualize or 
understood and used once we come across the features like adding controls(Text box, Button, Label 
etc)that it provides without bothering how internally the control is picked from toolbox ,drag and 
designed in User Interface. User Does not require these details. 

 So A good abstraction separates specification from implementation. 
 

Inheritance 

 Inheritance is the mechanism by which objects of one class inherit/acquire the properties of 
objects of another class. 

 When one object acquires all the properties and behaviors of parent object i.e. known 

as inheritance. It provides code reusability. It is used to achieve runtime polymorphism. 
 It allows the Programmer to derive new classes from existing classes. 

 It extends the capability of an entity by inheriting from an existing entity. 

 The derived class or sub class contains all the properties of Parent class + some of its own 

property. 
 

Polymorphism 

 The purpose of Polymorphism is to provide a way for the same entity to behave in several forms. 
Means the ability to take more than one form. 

 An operation or function may perform different behaviour in different instances.The behaviour is 
depend upon the types of data used in the operation. 

 By using polymorphism different methods can be created with same name with different 
parameters. 

 When one task is performed by different ways i.e. known as polymorphism. For 

example: to convince the customer differently, to draw something e.g. shape or 

rectangle etc. 



 In java, we use method overloading and method overriding to achieve polymorphism. 

 Another example can be to speak something e.g. cat speaks meaw, dog barks woof etc. 

 

  

 

 

 

Advantage of OOPs over Procedure-oriented programming language 

1) OOPs makes development and maintenance easier where as in Procedure-oriented 

programming language it is not easy to manage if code grows as project size grows. 

 

2) OOPs provide data hiding whereas in Procedure-oriented programming language a 

global data can be accessed from anywhere. 

 

3) OOPs provide ability to simulate real-world event much more effectively. We can 

provide the solution of real word problem if we are using the Object-Oriented 

Programming language. 

 

 

 
 

 



 

JVM (Java Virtual Machine) architecture. 

 

 

JVM Architecture 

JVM has various sub components internally shown in the above diagram. 
 
1. Class loader sub system: JVM's class loader sub system performs 3 tasks 
      a. It loads .class file into memory. 
      b. It verifies byte code instructions. 
      c. It allots memory required for the program. 

2. Run time data area: This is the memory resource used by JVM and it is divided into 5 parts 
      a. Method area: Method area stores class code and method code. 
      b. Heap: Objects are created on heap. 
      c. Java stacks: Java stacks are the places where the Java methods are executed. A Java stack contains frames. On each frame, a 
separate method is   executed. 
      d. Program counter registers: The program counter registers store memory address of the instruction to be executed by the micro 
processor. 
      e. Native method stacks: The native method stacks are places where native methods (for example, C language programs) are 
executed. Native method is a function, which is written in another language other than Java. 

3. Native method interface: Native method interface is a program that connects native methods libraries (C header files) with JVM for 
executing native methods. 

4. Native method library: holds the native libraries information. 

5. Execution engine: Execution engine contains interpreter and JIT compiler, which covert byte code into machine code. JVM uses 
optimization technique to decide which part to be interpreted and which part to be used with JIT compiler. The HotSpot represent the block of 
code executed by JIT compiler. 

 

RULE FOR NAMING 
CLASS METHOD VARIABLE/ATTRIBUTE/IDENTIFIER 



 

 

ARRAY IN JAVA 
An array is a collection of similar data type element in contiguous memory 
location referenced by a common name.  

 Each element in an array is distinguished by the index or subscript. Index 

value starts from 0. 

1290 A[6] 

777 A[5] 

124 A[4] 

223 A[3] 

4087 A[2] 

11 A[1] 

20 A[0] 

 Class name begin 

with a letter(A-Z/a-

z), an underscore or 

a dollar($) symbol 

 The name must not 

contain space or 

period (.) 

 The name can be of 

any length. 

 A class name must 

not be a keyword in 

JAVA 

 

 Method name begin 

with a letter(A-Z/a-z), 

an underscore or a 

dollar($) symbol 

 The name must not 

contain space or 

period (.) 

 The name can be of 

any length. 

 A method name must 

not be a keyword in 

JAVA 

 Method name must be 

meaningful. For 

example for a method 

that is used to find 

area of a shape we 

could give name as 

findArea(). 
 Method names should 

start with verb 

followed by noun. 
 

 Variable name must begin  

with a letter (A-Z, a-z), a dollar ($) 

 symbol or an underscore (_)  

which may be followed by a  

sequence of letters or digit, ’$’ 

or ’_’. 

 Variable names must be unique 

  i.e. no two variable names are 

same 

 No space is allowed in variable 

name 

 They can be of any length 

 A variable name must not be  

a keyword in JAVA 

 JAVA is case sensitive so 

 upper case and lower case  

letters are distinct. 



            int[] A  

Two types of Syntax (rules to write) with Example 

Type1 Type2 

 datatype[] arrayname; 

 arrayname=new datatype[size]; 

datatype[] arrayname=new 

datatype[size]; 

 int[] regno; 
 regno=new int[5];     //array of 5 

integer 

int[] regno=new int[5];    //array of 
5 integer 

 

Whenever an array object is created its elements are automatically initialized 

with 0 for integer type (byte, short, int, long), 0.0 for floating point value 

(float, double), false for Boolean,’\u0000’ for char and null for any reference 

type. 

Types of Array  

Arrays are classified into two types, they are 

1) Single Dimensional(One Dimensional)   [] 

2) Multi Dimensional  [] [] 

Single Dimensional 
Here Array has only one dimension; Below program shows input and output 

to an array (ah).

 
Explicit Array initialization (Two types of initialization possible) 

Type1 Type2 

 int[] regno; int[] regno=new 

2.3 4.7 112.55 66.10 88.0 91.78 
ds[0] ds[1] ds[2] ds[3] ds[4] ds[5] 

double[] ds 



 

int [] regno= {100, 89, 555}; 

regno=new 

int[3]; 
regno[0]=100; 

regno[1]=89; 
regno[2]=555; 

int[3]; 

regno[0]=100; 
regno[1]=89; 

regno[2]=555; 

 

 
Demonstration of a character array 



 
Finding Maximum element in an array

 
 

Finding Minimum element in an array 



 
 

 
 

 
Finding Sum of the elements of an array 



 
 
Sort the elements of an array in ascending or descending order 

Arrangement of the elements in ascending or descending order is a common 

phenomenon in any data structure. There are various types of sorting 

possible bubble, insertion, selection, merge, quick, heap sort etc. 



 

     
Multi Dimensional Array 

In java multi dimensional array are actually arrays of array which is 
achieved by adding more square bracket. A two-dimensional array can be 

like a table or matrix of rows and columns. 



 

Java StringBuffer class 

Java StringBuffer class is used to created mutable (modifiable) string. The StringBuffer class 
in java is same as String class except it is mutable i.e. it can be changed. 

Note: Java StringBuffer class is thread-safe i.e. multiple threads cannot access it 
simultaneously. So it is safe and will result in an order. 

Important Constructors of StringBuffer class 

1. StringBuffer(): creates an empty string buffer with the initial capacity of 16. 

2. StringBuffer(String str): creates a string buffer with the specified string. 

3. StringBuffer(int capacity): creates an empty string buffer with the specified 

capacity as length. 

What is mutable string? 

ar[0][0] 

2 

ar[0][1] 

1 

ar[1][0] 

4 

ar[1][1] 

56 

ar[2][0] 

7 

ar[2][2] 

81 

 



A string that can be modified or changed is known as mutable string. StringBuffer and 
StringBuilder classes are used for creating mutable string. 

1) StringBuffer append() method 

The append() method concatenates the given argument with this string. 

 

2) StringBuffer insert() method 

The insert() method inserts the given string with this string at the given position. 



 

3) StringBuffer replace() method 

The replace() method replaces the given string from the specified beginIndex and 
endIndex. 

 

4) StringBuffer delete() method 
 



The delete() method of StringBuffer class deletes the string from the specified beginIndex 

to endIndex. 

 

5) StringBuffer reverse() method 

The reverse() method of StringBuilder class reverses the current string. 

 

6) StringBuffer capacity() method 



The capacity() method of StringBuffer class returns the current capacity of the buffer. The 

default capacity of the buffer is 16. If the number of character increases from its current 

capacity, it increases the capacity by (oldcapacity*2)+2. For example if your current 
capacity is 16, it will be (16*2)+2=34. 

 

7) StringBuffer ensureCapacity() method 

The ensureCapacity() method of StringBuffer class ensures that the given capacity is the 

minimum to the current capacity. If it is greater than the current capacity, it increases the 

capacity by (oldcapacity*2)+2. For example if your current capacity is 16, it will be 

(16*2)+2=34. 



 

Java StringBuilder class 

Java StringBuilder class is used to create mutable (modifiable) string. The Java 

StringBuilder class is same as StringBuffer class except that it is non-synchronized. It is 

available since JDK 1.5. 

Important Constructors of StringBuilder class 

1. StringBuilder(): creates an empty string Builder with the initial capacity of 16. 

2. StringBuilder(String str): creates a string Builder with the specified string. 

3. StringBuilder(int length): creates an empty string Builder with the specified 

capacity as length. 

1) StringBuilder append() method 

The StringBuilder append() method concatenates the given argument with this 

string. 



2) StringBuilder insert() method 
The StringBuilder insert() method inserts the given string with this string at the given 

position. 

 
 

3) StringBuilder replace() method 

The StringBuilder replace() method replaces the given string from the specified beginIndex 

and endIndex. 



 

4) StringBuilder delete() method 

The delete() method of StringBuilder class deletes the string from the specified beginIndex 

to endIndex. 

 

5) StringBuilder reverse() method 
The reverse() method of StringBuilder class reverses the current string. 



 

6) StringBuilder capacity() method 

The capacity() method of StringBuilder class returns the current capacity of the Builder. The 

default capacity of the Builder is 16. If the number of character increases from its current 

capacity, it increases the capacity by (oldcapacity*2)+2. For example if your current 

capacity is 16, it will be (16*2)+2=34. 



 

 

 

 

7) StringBuilder ensureCapacity() method 

The ensureCapacity() method of StringBuilder class ensures that the given capacity is the 

minimum to the current capacity. If it is greater than the current capacity, it increases 

the capacity by (oldcapacity*2)+2. For example if your current capacity is 16, it will be 

(16*2)+2=34. 



 

Difference between StringBuffer and StringBuilder 

No. StringBuffer StringBuilder 

1) StringBuffer is synchronized i.e. thread safe. 

It means two threads can't call the methods 

of StringBuffer simultaneously. 

StringBuilder is non-synchronized i.e. not 

thread safe. It means two threads can call the 

methods of StringBuilder simultaneously. 

2) StringBuffer is less efficient than 

StringBuilder. 

StringBuilder is more efficient than 

StringBuffer. 

Performance Test of StringBuffer and StringBuilder 

Let's see the code to check the performance of StringBuffer and StringBuilder classes. 

 



 

STRING IN JAVA 
In java, String is a sequence of characters .String is basically an object that represents 

sequence of char values. The java.lang.String class is used to create string object. For 

example 

 String is used to declare string variable or object. 

 String is not a simple data type rather it is a class. 

 String is commonly used in command line argument. i.e. String args[] 

 A quoted string constant can be assigned to a string variable. 

String s1=”JAVA”; 

 A variable of the string can be assigned to another of type string. 

String s2; 

s2 =s1; 

System.out.println(s2);         //Output is JAVA 



 

The above program is replaced with String class object  

 

 

How to create String object? 

There are two ways to create String object: 

1. By string literal 



2. By new keyword 

String Literal New keyword 

1. String s="welcome";   String s=new String("Welcome"); 

String objects are stored in a special 

memory area known as string constant 
pool 

To make Java more memory efficient 

(because no new objects are created if it 
exists already in string constant pool). 

Firstly JVM will not find any string object 

with the value "Welcome" in string constant 

pool, so it will create a new object 

JVM will create a new string object in normal 

(non pool) heap memory and the literal 

"Welcome" will be placed in the string 

constant pool. The variable s will refer to the 
object in heap (non pool). 

 

 

 

StringTokenizer in Java 

The java.util.StringTokenizer class allows you to break a string into tokens. It is simple 
way to break string. 



It doesn't provide the facility to differentiate numbers, quoted strings, identifiers etc. like 
StreamTokenizer class. We will discuss about the StreamTokenizer class in I/O chapter. 

Constructors of StringTokenizer class 

There are 3 constructors defined in the StringTokenizer class. 

Constructor Description 

StringTokenizer(String str) creates StringTokenizer with specified string. 

StringTokenizer(String str, String delim) creates StringTokenizer with specified string and delimeter. 

StringTokenizer(String str, String delim, 

boolean returnValue) 

creates StringTokenizer with specified string, delimeter and 

returnValue. If return value is true, delimiter characters are 

considered to be tokens. If it is false, delimiter characters serve 

to separate tokens. 

Simple example of StringTokenizer class 
Let's see the simple example of StringTokenizer class that tokenizes a string "my name is 

RAM" on the basis of whitespace. 



 

 

Example of nextToken(String delim) method of StringTokenizer 

class 



 

Reading data from keyboard 
 

There are many ways to read data from the keyboard. For example: 

 
o InputStreamReader 
o Scanner 

o Console / Command Line Argument 
o DataInputStream etc. 

InputStreamReader class 
InputStreamReader class can be used to read data from keyboard. It performs two 

tasks: 
o connects to input stream of keyboard 
o converts the byte-oriented stream into character-oriented stream 

BufferedReader class 
o BufferedReader class can be used to read data line by line by readLine() 

method. 

Example of reading data from keyboard by InputStreamReader and 
BufferdReader class 
 



 

 
 
 

 

Java Scanner class 

There are various ways to read input from the keyboard, the java.util.Scanner class is one 

of them. 

The Java Scanner class breaks the input into tokens using a delimiter that is whitespace 

bydefault. It provides many methods to read and parse various primitive values. 

Java Scanner class is widely used to parse text for string and primitive types using regular 

expression. 

Java Scanner class extends Object class and implements Iterator and Closeable interfaces. 



Commonly used methods of Scanner class 

Method Description  

public String next() it returns the next token from the scanner. 

public String nextLine() it moves the scanner position to the next line and returns the value as a string. 

public byte nextByte() it scans the next token as a byte. 

public short nextShort() it scans the next token as a short value. 

public int nextInt() it scans the next token as an int value. 

public long nextLong() it scans the next token as a long value. 

public float nextFloat() it scans the next token as a float value. 

public double nextDouble() it scans the next token as a double value. 

JAVA Scanner Example to get Input from Console 

 



Java Scanner Example with Delimiter (\s represents whitespace) 

 

Addition of 2 number using Scanner class and nextInt() method 



 

 



 



 

 

Command Line Arguments as Input 

JAVA main method consist array of strings as main(String args[]) .when we run 

the program, the array will be filled with the value of any arguments through 

command lines. 

An array is a collection of elements of the same type that are referenced or 

accessed using a common name. Each element in an array can be referred or 

accessed by an array name and Index (a[0]). JAVA array Index starts from zero 

(0).For example a command line input for a program name Test.java below 

C:> javac Test.java 
C:> java Test ram 5 C++  

 

Here the command line contains three (3) arguments. 
Suppose our array name is args then  

Command Line Input Command Line Input 



args[0] is ram ,1st argument 
args[1] is 5      ,2nd argument 
args[2] is C++ , 3rd argument 

 

 

 

Access Modifiers in java 
There are two types of modifiers in java: access modifiers and non-access 

modifiers. The access modifier in java specifies accessibility (scope) of a data 
member, method, constructor or class. 

There are 4 types of java access modifiers: 



1. private 

2. default 

3. protected 

4. public 

There are many non-access modifiers such as static, abstract, synchronized, native, 

volatile, transient etc. Here, we will learn access modifiers. 

Private Access Modifiers 
The private access modifier is accessible only within class. In this example, we have 

created two classes A and ACESS. A class contains private data member and 
private method. We are accessing these private members from outside the class, 

so there is compile time error. 
 

 

Role of Private Constructor 
If you make any class constructor private, you cannot create the instance of that 

class from outside the class. For example 
 



 
default access modifier 
 
If we don't use any modifier, it is treated as default bydefault. The default modifier 
is accessible only within the program. 
 

In the below example, we have created two packages pack and mypack. We are 
accessing the A class from outside its package, since A class is not public, so it 

cannot be accessed from outside the package. 

 



 
 
In the above example, the scope of class A and its method msg() is default 

so it cannot be accessed from outside the package. 
 

Protected Access Modifiers 
 
The protected access modifier is accessible through inheritance only. 

The protected access modifier can be applied on the data member, method and 
constructor. It can’t be applied on the class. 

 
Example of protected access modifier 
 

In the below example The A class of pack package is public, so can be accessed 
from outside the package. But msg() method is declared as protected ,so it can be 

accessed from outside the class only through inheritance.  



 

Public Access Modifiers 
The public access modifier is accessible everywhere. It has the widest scope among 
all other modifiers 

 

 
Understanding all java access modifiers 

Access Modifier within class within package outside package by subclass only outside package 



 

Constructor 

Defn: A constructor is a special member function/method/procedure/operation/behavior/action of a 
class that is used to create objects of that class. It has same name as the class itself, it has no return 
type and is invoked or called using new operator. 
 

 Constructor will be called automatically when an object is created or memory is 

allocated. 
 

 
Syntax: 

 

 

 

 

 
 

 

Private Y N N N 

Default Y Y N N 

Protected Y Y Y N 

Public Y Y Y Y 

modifier    classname(datatype1 variable1, datatype2 variable2…) 
{ 
      Statement 1; 
        .                          Body of constructor 
        . 
        . 
      Statement n; 
} 
 

It is not return type rather it is a modifier- public/private/ 

protected/default .It may or may not be required 



 

 

 

 

 

 

 

        Constructor 
1) Class name & 

Constructor name 

must be similar 

2) Constructor do not 

have return type 

even void also 



 

Q. Addition of two numbers using default constructor 

 

Q. Addition of two numbers using parameterized constructor 

 



 

 

 

 

Q. Addition of two number using constructor as well as add function. 

 



 

 

Q. Program to find volume of a box. 



 

Q. Invoking of constructor is not only from main but also  



 

 

 

 

 

 

 

 

 

 

 

STATIC 

 The static keyword in java is used for memory management mainly. 

 The static keyword belongs to the class than OBJECT/instance of the 
class. 

      The static can be: 
1. variable (also known as class variable/attribute/data) 



2. method (also known as class method/action/behavior/operation) 

3. block 

4. nested class 

1) Java static variable 

If you declare any variable as static, it is known static variable. 
 
o The static variable can be used to refer the common property of all objects (that 

is not unique for each object)  
e. g. company name of employees, college name of students etc. 

o The static variable gets memory only once in class area at the time of class 

loading. 

Advantage of static variable 

 It makes your program memory efficient (i. e it saves memory). 
 
Example1 
class Student 
{   
     int rollno;   
     String name;   
     String college="VIKASH INSTITUTE OF TECHNOLOGY";   
}  

Suppose there are 500 students in my college, now all instance data members will 

get memory each time when object is created. All students have its unique rollno 

and name so instance data member is good. Here, college refers to the common 

property of all objects. If we make it static, this field will get memory only once. 



 

  

Example2: Program of counter without static variable 

In this example, we have created an instance variable named count which is 

incremented in the constructor. Since instance variable gets the memory at the 

time of object creation, each object will have the copy of the instance variable, if it 

is incremented, it won't reflect to other objects. So each object will have the value 

1 in the count variable.  

 



Example3 : Program of counter with static variable 

As we have mentioned above, static variable will get the memory only once, if any 

object changes the value of the static variable, it will retain its value 

 

2) Java static method 

    If you apply static keyword with any method, it is known as static 
method. 

o A static method belongs to the class rather than object of a class. 

o A static method can be invoked without the need for creating an instance/object 

of a class. 

o Static method can access static data member and can change the value of it. 

Example of Static Method 



 

Example of static method that performs normal calculation 



 

 

 

Restrictions for static method 

There are two main restrictions for the static method. They are 

1. The static method cannot use non static data member or call non-static 
method directly. 

2. this and super cannot be used in static context. 

 

Why java main method is static? 



Ans) because object is not required to call static method if it were non-static 

method, jvm create object first then call main() method that will lead the 
problem of extra memory allocation. 

3) Java static block 

o Is used to initialize the static data member. 

o It is executed before main method at the time of class loading. 

 

Q. Static Key word 



 

 

Method Calling: 

Any method is going to be called using object and (.) dot operator.  



 

 

 

      this in JAVA 



this keyword in java 

 this keyword 

 Usage of this keyword 

 to refer the current class instance/object variable 

 to invoke the current class constructor 

 to invoke the current class method 

 to pass as an argument in the method call 

 to pass as an argument in the constructor call 

 to return the current class instance/object 

 Proving this keyword 

1. this keyword 

In java, this is a reference variable that refers to the current object 
or it plays an alternative against current object. 

2. Usage of this keyword 

Here is given the 6 usage of java this keyword. 
 

1. this keyword can be used to refer current class instance/object 

variable. 

2. this() can be used to invoke current class constructor. 

3. this keyword can be used to invoke current class method (implicitly) 

4. this can be passed as an argument in the method call. 

5. this can be passed as argument in the constructor call. 

6. this keyword can also be used to return the current class 

instance/object. 

 

  Proving this keyword 



Let's prove that this keyword refers to the current class instance/object variable. In 

this program, we are printing the object/instance/reference variable and this, 

output of both variables are same 

 
a) this keyword can be used to refer current class instance/object variable. 

b) this () can be used to invoked current class constructor. 

c) The this keyword can be used to invoke current class method (implicitly). 

d) The this keyword can be passed as argument in the constructor call. 

e) The this keyword can be used to return current class instance/object 

a) this keyword can be used to refer current class instance/object variable. 

If there is ambiguity between the instance/object variable and parameter, this 

keyword resolves the problem of ambiguity. 

Understanding the problem without this keyword 



 

In the above example, parameter (formal arguments) and instance/object variables 

are same that is why we are using this keyword to distinguish between local 

variable and instance/object variable. 

Solution of the above problem by this keyword 



 

 



If local variables (formal arguments) and instance/object variables are different 

name, there is no need to use this keyword like in the following program: 

Program where this keyword is not required 

 

2) this () can be used to invoked current class constructor. 

The this() constructor call can be used to invoke the current class constructor 

(constructor chaining). This approach is better if you have many constructors in the 

class and want to reuse that constructor. 



 

Where to use this() constructor call? 

The this() constructor call should be used to reuse the constructor in the 

constructor. It maintains the chain between the constructors i.e. it is used for 

constructor chaining. Let's see the example given below that displays the actual use 

of this keyword. 

 



 

Rule: Call to this() must be the first statement in constructor. 



 

 

f) The this keyword can be used to invoke current class method (implicitly). 

You may invoke the method of the current class by using the this keyword. If you 

don't use the this keyword, compiler automatically adds this keyword while invoking 

the method. Let's see the example

 



 

d) this keyword can be passed as an argument in the method. 

 The this keyword can also be passed as an argument in the method. It 

is mainly used in the event handling. Let's see the example: 

 In event handling (or) in a situation where we have to provide 

reference of a class to another one 



 

e) The this keyword can be passed as argument in the constructor call. 



 

f) The this keyword can be used to return current class instance/object 

We can return the this keyword as an statement from the method. In such case, 

return type of the method must be the class type (non-primitive). Let's see the 

example: 

Syntax of this that can be returned as a statement 

return_type method_name() 

{   

return this;   

}   

Example of this keyword that you return as a statement from the method 



 

 

INHERITANCE 

1. Inheritance in java is a mechanism in which one object acquires all 
the properties and behaviors of parent object. The idea behind 

inheritance in java is that we can create new classes that are built 
upon existing classes. When we inherit from an existing class, we can 

reuse methods and fields of parent class, and we can add new 

methods and fields also. 
2. Inheritance can be defined as the process where one class acquires the 

properties methods and fields 
3. The class which inherits the properties of other is known as subclass 

derivedclass, childclass and the class whose properties are inherited is 
known as superclass baseclass, parentclass. 

4. Inheritance represents the IS-A relationship, also known as parent-
child relationship. 

Why use inheritance in java 

o For Code Reusability 



extends Keyword 
o extends is the keyword used to inherit the properties of a class.  
o The extends keyword indicates that we are making a new class that 

derives from an existing class. 

A class that is inherited is called a super class. The new class is called a subclass. 

 

 

 

 

 

 

 

 

In the above example program, Programmer class object p can access the 

field/data member/attribute/variable of own class as well as of Employee class i.e. 
code reusability. 

BASE 

CLASS 

CHILD 

CLASS 

class Superclass-name                                                                                   

{   

 ... 

}   

class Subclass-name extends Superclass-name   

{   

 ... 

}   

 

 

 

As Displayed in the figure, 

Programmer is the 

subclass and Employee is 

the superclass, 

Relationship between two 

classes is Programmer IS-A 

Employee. It means that 

Programmer is a type of 

Employee. 



 

In the given program when an object to My_Calculation class is created, a copy of 

the contents of the super/Base/Parent class is made with in it. That is why; using 
the object of the subclass we can access the members of a super class. 

 

IS-A Relationship: 
 
IS-A is a way of saying: This object is a type of that object. Let us see how the 

extends keyword is used to achieve inheritance. 



 

Now, based on the above example, In Object Oriented terms, the following are 

true: 
 

 Animal is the superclass of Mammal class. 

 Animal is the superclass of Reptile class. 

 Mammal and Reptile are subclasses of Animal class. 

 Dog is the subclass of both Mammal and Animal classes. 
 

Now, if we consider the IS-A relationship, we can say: 
 

 Mammal IS-A Animal 

 Reptile IS-A Animal 

 Dog IS-A Mammal 

 Hence : Dog IS-A Animal as well 
 

With use of the extends keyword the subclasses will be able to inherit all the 
properties of the superclass except for the private properties of the superclass. We 
can assure that Mammal is actually an Animal with the use of the instance operator. 

 



 
 

 
 
Types of inheritance 
 
On the basis of class, there can be three types of inheritance in java: Single, 

Multilevel and Hierarchical 
 



 
 
A very important fact to remember is that Java does not support multiple 

inheritance. This means that a class cannot extend more than one class.  

 
 

1) Single Inheritance 



When a class extends another one class only then we call it a single inheritance. 
The below flow diagram shows that class B extends only one class which is A. Here 

A is a parent class of B and B would be a child class of A. 

 

 

 

 

 

 



 

 

 

 

 

 

2. Multilevel Inheritance 

Multilevel inheritance refers to a mechanism in OO technology where one can 

inherit from a derived class, thereby making this derived class the base class for 
the new class. As you can see in below flow diagram C is subclass or child class of B 

and B is a child class of A.  

 



 
} 

 

3) Hierarchical Inheritance 

In such kind of inheritance one class is inherited by many sub classes. In below 

example class B, C and D inherits the same class A. A is parent class (or base 

class) of B,C & D.  

 



 

The super keyword 
 

The super keyword is similar to this keyword following are the scenarios where the 

super keyword is used. It is used to differentiate the members of 
superclass/Baseclass from the members of subclass/derivedclass/childclass, 
if they have same names. 

It is used to invoke the superclass/Baseclass constructor from subclass. 

Differentiating the members 
If a class is inheriting the properties of another class. And if the members of the 
superclass have the names same as the sub class, to differentiate these variables 

we use super keyword as shown below 
 

super.variable; 
super.method(); 
 



Below is a program that demonstrates the usage of the super keyword. 
 

In the given program you have two classes namely Childclass and Parentclass, 
both have a method named display with different implementations, and a variable 

named num with different values. We are invoking display method of both classes 
and printing the value of the variable num of both classes, here you can observe 
that we have used super key word to differentiate the members of super class from 

sub class. 
 

 
 

Super can be used in method which is non-static.  
 

In the above example super is used in a non-static method named as 
my_method().  

 
But in the below example super is used in main() method which is static so 
the compiler error arises. 



 

      Polymorphism 

Polymorphism is the ability of an object to take on many forms. 
  

The most common use of polymorphism in OOP occurs when a parent class 
reference/object/instance is used to refer to a child class reference/object/instance. Polymorphic 
methods are methods that do not care which variable types and how many numbers of variables are 
passed to them. 
 

int x=10, y=67;  
System.out.println(“Hi”);                            // Here println method takes only 1 arguments as 
String 
System.out.println(“x=”+x);                       //  Here println method takes only 2 arguments as 
String & integer type  
System.out.println(“x=”+x+”y=”+y);          //   Here println method takes only 4 arguments as 2 
Strings & 2 integer  
System.out.println(x); 
 
type 
 
JAVA has provision for creating user defined polymorphic methods which are achieved with 
three ways: 

1. Overloading 
2. Overriding 
3. Interfacing 

Two Types of Polymorphism possible 



a) Compile Time Polymorphism(Static or Early binding) 

b) Run Time Polymorphism(Dynamic or Late binding) or Dynamic 

Dispatching 
 

Compile Time: The object bind/call/invoke/associated with the appropriate method is already 

determined or decided prior to the compilation. 
 

Run Time: The object bind/call/invoke/associated with the appropriate method is determined or 

decided at the run time only.   
 

 
 

 

 

 

Method Overloading (Polymorphism) in JAVA  
Multiple methods by same name but different parameters, is known as Method Overloading. The 

compiler knows which method/function to call based on the parameter it is passed. 

C Programming does not support Method or Function Overloading 
 

Below is the example Test1.c where two function or method has same name but different parameter. 
But C compiler flashes error because C does not support function overloading (Polymorphism). 
 



 

Why Method Overloading? 
 

Suppose we have to perform addition of the given numbers but there can be any number of 
arguments, if we write the method such as add2(int, int) for two parameters, and add3(int, 
int, int) for three parameters then it may be difficult for programmers to understand the 
behavior of the method because its name differs. So, we perform method overloading to 
figure out the program quickly.  
 

Advantage of Method Overloading 
Method overloading increases the readability of the program. 
 

Two ways to overload the method 

1. By changing number of arguments 
2. By changing the data type 

 

Example of Method Overloading by changing the no. of arguments 
 

In this example, we have created two overloaded methods, first add method performs addition of two 
numbers and second add method performs addition of three numbers.  
 

In java, Method Overloading is not possible 
by changing the return type of the method 

 



 

Example of Method Overloading by changing data type of argument 
 

In the below example, we have created two overloaded methods that differs in data type. The first 

sum method body receives two integer arguments and second sum method body receives two 
double arguments. 
 

 
 

Why Method Overloading is not possible by changing the return type of 
method? 
 

In java, method overloading is not possible by changing the return type of the method because there 
may occur ambiguity. Let's see how ambiguity may occur: 
 



 
 

int result=obj.sum(20,20); //Here how can java determine which sum() method should be called 
 
 

Can we overload main () method? 

 
 

Constructor Overloading (Polymorphism) in JAVA  
 
Multiple constructors by same name but different parameters, is known as constructor overloading. 
 



 
 

Where Constructor overloading is effective? 
 



 
 
Suppose if we need a Triangle object by specifying only one value that would be used for 
dimension (both base & height are equal). The solution to these problems quite easy simply 
we can create a Triangle object with passing one parameter or argument. 

So every triangle object 

must pass two (2) 

arguments/parameter to 

Triangle() constructor. So 

the following statement is 

invalid. 

Triangle t=new Triangle() 

Because Triangle() require 

two arguments. 

 



 
 



 

Method Overriding (polymorphism) in Java 
Base & Derived Class method have same signature (same name, same 

parameter) 
 

If subclass (child class) has the same method as declared in the parent class, it is known as method 
overriding in java. 
 

In other words, If subclass provides the specific implementation of the method that has been 
provided by one of its parent class, it is known as method overriding. 
 

In object-oriented terms, overriding means to override the functionality of an existing method. 
 

Usage of Java Method Overriding 
o Method overriding is used to provide specific implementation of a method that is already provided by its 

super class. 

o Method overriding is used for runtime polymorphism 
 

Rules for Java Method Overriding 
1. method must have same name as in the parent class 
2. method must have same parameter as in the parent class. 

 

Understanding the problem without method overriding 



 

Problem is that we have to provide a specific other implementation of run() method in subclass that 
is why we require method overriding (i.e. Parent run Function + Some Extra Specific run Function in 
Child class).  
 

Example1 of method overriding 

 
In this example, we have defined the run method in the subclass as defined in the parent class but it 
has some specific implementation. The name and parameter of the run() method of derived/child 
class is same with base/parent class and there is IS-A relationship between the classes, so there is 
method overriding. 
 

Example2 of method overriding 
Consider a scenario, Bank is a class that provides functionality to get rate of interest. But, rate of 
interest varies according to banks. For example, SBI, ICICI and AXIS banks could provide 8%, 7% 
and 9% rate of interest. 



 
 

 

 
Can we override static method? 
No, static method cannot be overridden. It can be proved by runtime polymorphism. 
 

Why we cannot override static method? 
Because static method is bound/attached with class where as instance method is bound with object. 
Static belongs to class area and instance belongs to heap area. 
 

Can we override java main method? 
No, because main is a static method. 
 



Dynamic method Dispatching (RunTime Polymorphism) 
Association or calling or binding or invoking the method by the object will be decided at run time 
(dynamically).This delayed decision making is variously referred to as late binding.  
 
It is called as dynamic method dispatch because overridden methods are called/invoked at runtime 
rather than compile time. 
 

 
 



 

The above example program creates one super or base class X and subclass/child class/derived 
class as Y and Z. The show method is overridden in class Y and Z. A referential object of class type 
X is created called as ref. The program then assigns a reference of each derived class to base class 
reference (it is not vice versa) to invoke respective overridden show() method. 

Threading in Java 
 Thread is basically a lightweight sub-process, a smallest unit of processing. 

 

Multithreading 

Multithreading in java is a process of executing multiple threads simultaneously. 
 Multiprocessing and multithreading, both are used to achieve multitasking. 

 But we use multithreading than multiprocessing because threads share a common memory area. 

They don't allocate separate memory area so saves memory, and context-switching between the 
threads takes less time than process. 

 Java Multithreading is mostly used in games, animation etc.  
 

Advantages of Java Multithreading 
1) It doesn't block the user because threads are independent and we can perform multiple operations 
at same time. 
2) We can perform many operations together so it saves time. 
3) Threads are independent so it doesn't affect other threads if exception occurs in a single thread. 

 



Multitasking 
Multitasking is a process of executing multiple tasks simultaneously. We use multitasking to utilize the 
CPU. Multitasking can be achieved by two ways: 
 Process-based Multitasking(Multiprocessing) 
 Thread-based Multitasking(Multithreading) 

1) Process-based Multitasking (Multiprocessing) 
o Each process has its own address in memory i.e. each process allocates separate memory 

area. 
o Process is heavyweight. 
o Cost of communication between the processes is high. 

o Switching from one process to another require some time for saving and loading registers, 
memory maps, updating lists etc. 

2) Thread-based Multitasking (Multithreading) 
o Threads share the same address space. 
o Thread is lightweight. 

o Cost of communication between the thread is low. 

Thread  
A thread is a lightweight sub process, a smallest unit of processing. It is a separate path of execution. 
Threads are independent, if there occurs exception in one thread, it doesn't affect other threads. It 
shares a common memory area.  

 
 
                         
 
 
 
 

 
 
 

 
 
 

 
 
 
 
 
 

RULE: At a time one thread is executed only 

Thread States 
A thread can be in one of the five states. According to sun, there are only 4 states in thread life cycle 
in java new, runnable, non-runnable and terminated. There is no running state. But for better 
understanding the threads, we are explaining it in the 5 states. 
 

The life cycle of the thread in java is controlled by JVM. The java thread states are as follows: 

1. New 

2. Runnable 

3. Running 

4. Non-Runnable (Blocked) 

5. Terminated 

 

 

 

 

 

OS 
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PProcess 

Process 

Process 

t2 
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1) New 

The thread is in new state if we create an instance of Thread class but before the invocation of start () 
method. 
2) Runnable 

The thread is in runnable state after invocation of start () method, but the thread scheduler has not 

selected it to be the running thread. 
3) Running 

The thread is in running state if the thread scheduler has selected it. 
4) Non-Runnable (Blocked) 

This is the state when the thread is still alive, but is currently not eligible to run. 
5) Terminated 

A thread is in terminated or dead state when its run() method exits. 
 

How to create thread 
There are two ways to create a thread: 

1. By extending Thread class 

2. By implementing Runnable interface. 
 

Thread class: Runnable interface: 
Thread class provide constructors and methods to 
create and perform operations on a thread. Thread 
class extends Object class and implements 
Runnable interface. 
 

Commonly used Constructors of Thread class: 
 Thread() 

The Runnable interface should be implemented 
by any class whose instances are intended to 
be executed by a thread. Runnable interface 
have only one method named run (). 
 

public void run(): is used to perform action for 
a thread. 



 Thread(String name) 

 Thread(Runnable r) 
 Thread(Runnable r, String name) 

 

Starting a thread: 
            start() method of Thread class is used to start a newly created thread. It performs following 

tasks: 
 A new thread starts(with new call stack). 
 The thread moves from new state to the Runnable state. 
 When the thread gets a chance to execute, its target run() method will run. 

 
 

 
 
 
         Commonly used methods of Thread class: 

1.    public void run(): is used to perform action for a thread. 

2.    public void start(): starts the execution of the thread.JVM calls the run() method on the thread. 

3.    public void sleep(long miliseconds): Causes the currently executing thread to sleep (temporarily 

cease execution) for the specified number of milliseconds. 

4.    public void join(): waits for a thread to die. 

5.    public void join(long miliseconds): waits for a thread to die for the specified miliseconds. 

6.    public int getPriority(): returns the priority of the thread. 

7.    public int setPriority(int priority): changes the priority of the thread. 

8.    public String getName(): returns the name of the thread. 

9.    public void setName(String name): changes the name of the thread. 

10. public Thread currentThread(): returns the reference of currently executing thread. 

11. public int getId(): returns the id of the thread. 

12. public Thread.State getState(): returns the state of the thread. 

13. public boolean isAlive(): tests if the thread is alive. 

14. public void yield(): causes the currently executing thread object to temporarily pause and allow other 

threads to execute. 

15. public void suspend(): is used to suspend the thread(depricated). 

16. public void resume(): is used to resume the suspended thread(depricated). 

17. public void stop(): is used to stop the thread(depricated). 

18. public boolean isDaemon(): tests if the thread is a daemon thread. 

19. public void setDaemon(boolean b): marks the thread as daemon or user thread. 

20. public void interrupt(): interrupts the thread. 

21. public boolean isInterrupted(): tests if the thread has been interrupted. 

22. public static boolean interrupted(): tests if the current thread has been interrupted 

Java Thread Example by extending Thread class 



 

  

Java Thread Example by implementing Runnable interface 

 
 

If we are not extending the Thread class, our class object would not be treated as a thread 

object. So we need to explicitly create Thread class object. We are passing the object of our 

class that implements Runnable so that class run() method may execute. 

Naming Thread and Current Thread 

Naming Thread 



The Thread class provides methods to change and get the name of a thread. By default, 

each thread has a name i.e. thread-0, thread-1 and so on. But we can change the name of 

the thread by using setName() method. The syntax of setName() and getName() methods 

are given below: 

 public String getName(): is used to return the name of a thread. 

 public void setName(String name): is used to change the name of a thread. 

 

Current Thread 
The currentThread() method returns a reference of currently executing thread. 

Example of currentThread () method 



 

Priority of a Thread (Thread Priority): 

Each thread have a priority. Priorities are represented by a number between 1 and 10. In most cases, 
thread schedular schedules the threads according to their priority (known as preemptive scheduling). 
But it is not guaranteed because it depends on JVM specification that which scheduling it chooses. 

3 constants defined in Thread class: 

1. public static int MIN_PRIORITY 

2. public static int NORM_PRIORITY 

3. public static int MAX_PRIORITY 

Default priority of a thread is 5 (NORM_PRIORITY). The value of MIN_PRIORITY is 1 and the value of 
MAX_PRIORITY is 10. 

Example of priority of a Thread: 



 

Daemon Thread in Java 
Daemon thread in java is a service provider thread that provides services to the user thread. Its life 
depend on the mercy of user threads i.e. when all the user threads dies, JVM terminates this thread 
automatically. There are many java daemon threads running automatically e.g. gc, finalizer etc. You can 
see all the detail by typing the jconsole in the command prompt. The jconsole tool provides information 
about the loaded classes, memory usage, running threads etc. 

o It provides services to user threads for background supporting tasks. It has no role in life than 

to serve user threads. 

o Its life depends on user threads. 
o It is a low priority thread. 

Why JVM terminates the daemon thread if there is no user thread? 

The sole purpose of the daemon thread is that it provides services to user thread for background 
supporting task. If there is no user thread, why should JVM keep running this thread. That is why JVM 
terminates the daemon thread if there is no user thread. 
Methods for Java Daemon thread by Thread class 

The java.lang.Thread class provides two methods for java daemon thread.  

No. Method Description 

1) public void setDaemon(boolean status) is used to mark the current thread as daemon thread or user thread. 

2) public boolean isDaemon() is used to check that current is daemon. 



 
Synchronization in Java 
Synchronization in java is the capability to control the access of multiple threads to any shared 

resource. Java Synchronization is better option where we want to allow only one thread to access 
the shared resource. 
 

Why use Synchronization 
The synchronization is mainly used to 
1. To prevent thread interference. 

2. To prevent consistency problem. 

Types of Synchronization 
There are two types of synchronization 

1. Process Synchronization 
2. Thread Synchronization 
Here, we will discuss only thread synchronization.  
 

Thread Synchronization 
There are two types of thread synchronization mutual exclusive and inter-thread communication.  

1. Mutual Exclusive  

1. Synchronized method. 

2. Synchronized block. 

3. Static synchronization. 
2. Cooperation (Inter-thread communication in java) 

Mutual Exclusive  
Mutual Exclusive helps keep threads from interfering with one another while sharing data. This can 

be done by three ways in java: 

1. by synchronized method 

2. by synchronized block 
3. by static synchronization 

   Concept of Lock in Java 



Synchronization is built around an internal entity known as the lock or monitor. Every object has an 

lock associated with it. By convention, a thread that needs consistent access to an object's fields 
has to acquire the object's lock before accessing them, and then release the lock when it's done 
with them.  

From Java 5 the package java.util.concurrent.locks contains several lock implementations. 

Understanding the problem without Synchronization 
In this example, there is no synchronization, so output is inconsistent. Let's see the example:  
 
TestSynchronization1.java 
class Table 

{     
    void printTable(int n)                                   //method not synchronized   
    {                               for(int i=1;i<=5;i++) 
    {   
      System.out.println(n*i);   
      try 

      {   

        Thread.sleep(400);   
      } 
      catch(Exception e) 
      { 
        System.out.println(e);   
      }   
    }   

  }   
} 
  class MyThread1 extends Thread 
  {   
    Table t;   
    MyThread1(Table t) 

    {   
      this.t=t;   

    }   
    public void run() 
    {   
      t.printTable(5);   
    }      

  }   
  class MyThread2 extends Thread 
  {   
    Table t;   
    MyThread2(Table t) 
    {   
      this.t=t;   

    }   
    public void run() 
    {   

      t.printTable(100);   
    } 
  }    

class TestSynchronization1 
{   
    public static void main(String args[]) 
    {   
      Table obj = new Table();//only one object   
      MyThread1 t1=new MyThread1(obj);   
      MyThread2 t2=new MyThread2(obj);   

      t1.start();   
      t2.start();   



    }   

} 

 
 

Java synchronized method 
 
If you declare any method as synchronized, it is known as synchronized method. Synchronized 

method is used to lock an object for any shared resource. When a thread invokes a synchronized 
method, it automatically acquires the lock for that object and releases it when the thread completes 
its task. 
 

TestSynchronization2.java 

//example of java synchronized method   
class Table 
{   
         synchronized void printTable(int n) 

        {                                                             //synchronized method   
                 for(int i=1;i<=5;i++) 

                {   
                         System.out.println(n*i);   
                         try 
                         {   
                                    Thread. sleep(400);   
                         } 
                         catch(Exception e) 

                         { 
                                    System.out.println(e); 
                         }   
                 }   
        }   
}   

   
class MyThread1 extends Thread 
{   
             Table t;   
             MyThread1(Table t) 
            {   
                      this.t=t;   

            }   
            public void run() 
           {   
                      t.printTable(5);   
            }   



}   

class MyThread2 extends Thread 
{   

            Table t;   
            MyThread2(Table t) 
            {   
                     this.t=t;   
            }   
            public void run() 

            {   
                     t.printTable(100);   
            }   
}  
public class TestSynchronization2 
{   
            public static void main(String args[]) 

            {   
                       Table obj = new Table();                         //only one object   
                       MyThread1 t1=new MyThread1(obj);   
                       MyThread2 t2=new MyThread2(obj);   
                       t1.start();   
                       t2.start();   
            }   
}   

 

 

 

 

Java Data Type Casting /Type Conversion 

Assigning a value of one type to a variable of another type is known as Type Casting. 

OBJECT REFERENCE TYPE CASTING. java object typecasting one object reference can be type cast into another object reference. The cast can be 

to its own class type or to one of its subclass or superclass types or interfaces. There are compile-time rules and runtime rules for casting in java. 

int x = 10; 

byte y = (byte)x; 



 

In Java, type casting is classified into two types, 

 Widening Casting(Implicit) 

 

 Narrowing Casting(Explicitly done) 

 

Widening or Automatic type conversion 

Automatic Type casting take place when,  

 the two types are compatible 

 the target type is larger than the source type 

Java supports two types of castings – primitive data type casting and reference type casting. Reference type casting is nothing 

but assigning one Java object to another object. It comes with very strict rules and is explained clearly in Object Casting. Now let us 

go for data type casting. 

Java data type casting comes with 3 flavors. 

1. Implicit casting 

2. Explicit casting 
3. Boolean casting.  
 

1. Implicit casting (widening conversion) 
 

A data type of lower size (occupying less memory) is assigned to a data type of higher size. This is done implicitly by the 
JVM. The lower size is widened to higher size. This is also named as automatic type conversion. 

Examples: 

        int x = 10;                    // occupies 4 bytes 
        double y = x;                  // occupies 8 bytes 
        System.out.println(y);         // prints 10.0 

In the above code 4 bytes integer value is assigned to 8 bytes double value. 

2. Explicit casting (narrowing conversion) 

A data type of higher size (occupying more memory) cannot be assigned to a data type of lower size. This is not done implicitly by 

the JVM and requires explicit casting; a casting operation to be performed by the programmer. The higher size is narrowed to 

lower size.  

 

       double x = 10.5;             // 8 bytes 

       int y = x;                   // 4 bytes ;  raises compilation error 

In the above code, 8 bytes double value is narrowed to 4 bytes int value. It raises error. Let us explicitly type cast it.  

http://way2java.com/casting-operations/object-casting/


       double x = 10.5;                   

       int y = (int) x;  

The double x is explicitly converted to int y. The thumb rule is, on both sides, the same data type should exist. 

public class Test 

{ 

    public static void main(String[] args) 

    { 

      int i = 100;  

      long l = i; //no explicit type casting required   

      float f = l; //no explicit type casting required   

      System.out.println("Int value "+i); 

      System.out.println("Long value "+l); 

      System.out.println("Float value "+f); 

    } 

} 

Narrowing or Explicit type conversion 

When you are assigning a larger type value to a variable of smaller type, then you need to perform explicit type casting.  

Example : 

public class Test 

{ 

    public static void main(String[] args) 

    { 

      double d = 100.04;   

      long l = (long)d;  //explicit type casting required   

      int i = (int)l; //explicit type casting required        

      System.out.println("Double value "+d); 

      System.out.println("Long value "+l); 

      System.out.println("Int value "+i); 

    }    

} 

3. Boolean casting 

A boolean value cannot be assigned to any other data type. Except boolean, all the remaining 7 data types can be assigned to one 

another either implicitly or explicitly; but boolean cannot. We say, boolean is incompatible for conversion. Maximum we can assign 

a boolean value to another boolean. 

Following raises error.  

       boolean x = true; 



       int y = x;                    // error 

 

       boolean x = true; 

       int y = (int) x;           // error 

byte –> short –> int –> long –> float –> double 

 

In the above statement, left to right can be assigned implicitly and right to left requires explicit casting. That is, byte can be assigned 

to short implicitly but short to byte requires explicit casting. 

Following char operations are possible 

public class Demo 

{ 

   public static void main(String args[])  

  { 

    char ch1 = 'A'; 

    double d1 = ch1; 

  

    System.out.println(d1);              // prints 65.0 

    System.out.println(ch1 * ch1);       // prints 4225 , 65 * 65 

  

    double d2 = 66.0; 

    char ch2 = (char) d2; 

    System.out.println(ch2);             // prints B 

  } 

} 

 

Exception Handling in Java 

Error: Errors are the wrongs that can make a program go wrong.  
Compile-time error Run-time Error 

Syntax error at compile time because of 
 Missing Semicolons 

 
 Missing(or mismatch of) brackets in class & 

method Body 

Wrong logic lead to run-time error such 

as 
 Dividing an integer by zero 

 



 Misspelling of identifiers & Keywords 

 Missing double quotes in Strings 
 Use of undeclared variables 

 Incompatible types in assignments / 
initialization 

 Bad references to objects …etc. 

 Accessing an element that is out of array 

bound 
 Trying to store a value into an array of an 

incompatible class or type 
 Trying to illegally change the state of a 

thread 
 Attempting to use a negative size for an 

array 
Many more… 

Exception (Run-time error) 
 

 Exception are unusual or abnormal condition (Ex- Divide by zero) 

 The exception handling in java is one of the powerful mechanism to 
handle the runtime errors so that normal flow of the application can be 

maintained.  
 Exception is an event that disrupts the normal flow of the program. It is 

an object which is thrown at runtime. 
 

What is exception handling? 

 Exception Handling is a mechanism to handle runtime errors such as 

ClassNotFound, IO, SQL, Remote etc.  
 

Types of Exception 
There are mainly two types of exceptions: checked and unchecked where error is 
considered as unchecked exception.  

1. Checked Exception 

2. Unchecked Exception 

3. Error 

 
1) Checked Exception 

 The classes that extend Throwable class except RuntimeException.   

 Explicitly handled in the code itself with the help of try-catch blocks. 

 These exceptions are extended from the java.lang.Exception class. 

 Error are known as checked exceptions e.g. IOException, SQLException etc. 

Checked exceptions are checked at compile-time. 
2) Unchecked Exception 

 The classes that extend RuntimeException are known as unchecked exceptions e.g. 

ArithmeticException, NullPointerException, 

ArrayIndexOutOfBoundsException etc. Unchecked exceptions are not checked at 

compile-time rather they are checked at runtime. 
3) Error 

 Error is irrecoverable e.g. OutOfMemoryError, VirtualMachineError, 

AssertionError etc. 

 

 
 

 

 
 

 
 



Hierarchy of Java Exception classes 

 

Common scenarios where exceptions may occur 
There are given some scenarios where unchecked exceptions can occur. They are as 

follows: 

 
1) Scenario where ArithmeticException occurs 

If we divide any number by zero, there occurs an ArithmeticException. 

 
 
 
2) Scenario where NullPointerException occurs 

If we have null value in any variable, performing any operation by the variable occurs an 

NullPointerException. 
 

 

3) Scenario where NumberFormatException occurs 

The wrong formatting of any value may occur NumberFormatException. Suppose I have a 

string variable that has characters, converting this variable into digit will occur 

NumberFormatException. 

 

 
 
 
4) Scenario where ArrayIndexOutOfBoundsException occurs 

int a=50/0;    //ArithmeticException   

 

String s=null;  //  String s=”ram”; 

System.out.println(s.length());      //NullPointerException   

 

String s="abc";   

int i=Integer.parseInt(s);         //NumberFormatException   

 



If you are inserting any value in the wrong index, it would result 

ArrayIndexOutOfBoundsException as shown below: 

 

 

 

 
Exception Handling Code 
The basic concepts of exception handling are throwing an exception and catching it. 

 

 
 

try block 

Statement that causes an exception 

Throws 
Exception object 
 

catch block 

Statement that handles the exception 

Java Exception Handling Keywords 
There are 5 keywords used in java exception handling. 

1. try 

2. catch 

3. finally 

4. throw 

5. throws 

1. Java try block (try) 

 Java try block is used to enclose the code that might throw an exception.  

 It must be used within the body of the method.  

 Java try block must be followed by either catch or finally block. 

2. Java catch block(catch) 

 Java catch block is used to handle the Exception. It must be used after the try block 

only. 

 We can use multiple catch block with a single try. 

Syntax of java try-catch Syntax of try-finally block 

1. try 

2. {   

3.                  //code that may throw exception   

4. } 

5. catch(Exception_class_Name   ref) 

6. { 

7.                  … 

8. }   

 

9. try 

10. {   

11.                  //code that may throw exception   

12. } 

13. finally 

14. { 

15.                 … 

16. }   

Problem without exception handling 

Let's try to understand the problem if we don't use try-catch block. 

int a[]=new int[5];   

a[10]=50;                          //ArrayIndexOutOfBoundsException   

 

Exception object creator 

Exception Handler 



 

As displayed in the above example, rest of the code is not executed (in such case, rest of 

the code... statement is not printed). There can be 100 lines of code after exception. So all 

the code after exception will not be executed. 

Solution by exception handling 

Let's see the solution of above problem by java try-catch block. 

 

 

 

 

 

int data=50/0; Exception Object 

Is 

handled?

? 

1) Prints out the 

Exception Description 

2) Prints the stack trace 

3) Terminate the program 

Rest of the code 

is executed 

NO YES 



 

Java Multi catch block 

If you have to perform different tasks at the occurrence of different Exceptions, use java 

multi catch block. 

 

Java Nested try block 

The try block within a try block is known as nested try block in java. 



Why use nested try block 

Sometimes a situation may arise where a part of a block may cause one error and the entire 

block itself may cause another error. In such cases, exception handlers have to be nested. 

Syntax: 
 

Example: 

1. ....   

2. try   

3. {   

4.     statement 1;   

5.     statement 2;   

6.     try   

7.     {   

8.         statement 1;   

9.         statement 2;   

10.     }   

11.     catch(Exception e)   

12.     {   

13.     }   

14. }   

15. catch(Exception e)   

16. {   

17. }   

18. ....   

 

 

3) Java finally block (finally) 

 Java finally block is a block that is used to execute important code such as closing 

connection, stream etc.  

 Java finally block is always executed whether exception is handled or not handled 

also. 

 Java finally block follows try or catch block. 

 If we don’t handle exception, before terminating the program, JVM executes finally 

block(if any) 

 

 

 

 

 

 

 

Program Code 

Exception 

Occurred 

Exception 

Handled 

finally block is executed 

Yes No 

No 

Yes 



 

 

 

 

 

Case 1 

Java finally example where exception doesn't occur. 

 

 

Case 2 

The java finally example where exception occurs and not handled. 



 

RULE  

1. For each try block there can be zero or more catch blocks, but only one finally 

block. 

2. The finally block will not be executed if program exits (either by calling 

System.exit () or by causing a fatal error that causes the process to abort). 

 

Case 3 

The java finally example where exception occurs and handled. 

 

 



Java throw keyword (throw) 

The Java throw keyword is used to explicitly throw an exception. We can throw either 

checked or uncheked exceptions in java by throw keyword. The throw keyword is mainly 

used to throw custom exception. The syntax of java throw keyword is given below. 

Type1 Type2 

throw exception;   throw new IOException("sorry device error); 

 

 

Java throws keyword (throws) 

 throw keyword is used to throw Exception from any method or static block in 

Java while throws keyword, used in method declaration, denoted which 

Exception can possible be thrown by this method. They are not interchangeable. 

 The Java throws keyword is used to declare an exception. It gives information to 

the programmer that there may occur an exception so it is better for the 

programmer to provide the exception handling code so that normal flow can be 

maintained. 



 Exception Handling is mainly used to handle the checked exceptions. If there 

occurs any unchecked exception such as NullPointerException, it is programmers 

fault that he is not performing check up before the code being used. 

Syntax Example 

returntype methodName(parameter list)throws 

exceptionlist 

{ 

       //body of method 

} 

void passwordCheck() throws SecurityException 

{ 

       throws (new securityException(“Invalid 

Password”)); 

} 
 

 

 

 

Interface in Java 
An interface in java is a blueprint of a class. It has static constants and abstract 

methods only. 



The interface in java is a mechanism to achieve fully abstraction. There can be only 

abstract methods in the java interface not method body. It is used to achieve fully 

abstraction and multiple inheritance in Java. 

Java Interface also represents IS-A relationship. It cannot be instantiated just like 

abstract class. 

Why use Java interface? 
There are mainly three reasons to use interface. They are given below. 

o It is used to achieve fully abstraction. 

o By interface, we can support the functionality of multiple inheritance. 

o It can be used to achieve loose coupling. 

Rule  
The java compiler adds public and abstract keywords before the interface method 

and public, static and final keywords before data members. 

 

In other words, Interface fields are public, static and final bydefault, and methods are public 

and abstract. 

Understanding relationship between classes and interfaces 
 

As shown in the figure given below, a class extends another class, an interface extends 

another interface but a class implements an interface. 

 

Simple example of Java interface 



 

Multiple inheritance in Java by interface 

If a class implements multiple interfaces, or an interface extends multiple interfaces i.e. 

known as multiple inheritance. 

 



 

Why multiple inheritance is not supported in java? 

To reduce the complexity and simplify the language, multiple inheritance is not supported in 

java. Consider a scenario where A, B and C are three classes. The C class inherits A and B 

classes. If A and B classes have same method and we call it from child class object, there 

will be ambiguity to call method of A or B class. 

 

Since compile time errors are better than runtime errors, java renders compile time error if 

we inherit 2 classes. So whether we have same method or different, there will be compile 

time error now. 



 
Multiple inheritance is not supported in case of class. But it is supported in case of 

interface because there is no ambiguity as implementation is provided by the 

implementation class. 
 

For example: 

As you can see in the above example, Printable and Showable interface have same methods 

but its  

implementation is provided by class TestTnterface1, so there is no ambiguity. 
 

Interface inheritance 

A class implements interface but one interface extends another interface. 



 
 



 
 

 

 

Java Inner Class 
Nested Classes in Java, just like methods, variables of a class too can have 

another class as its member. Writing a class within another is allowed in Java. The 

class written within is called the nested class, and the class that holds the inner 

class is called the outer class. 



  

 We use inner classes to logically group classes and interfaces in one place so that it can be more 
readable and maintainable.  

 Additionally, it can access all the members of outer class including private data members and 
methods. 

 

Syntax  

class Java_Outer_class 

{   
      //code   
            class Java_Inner_class 

            {   
                       //code   

            }   
} 

Advantage of java inner classes 
There are basically three advantages of inner classes in java. They are as follows: 
1) Nested classes represent a special type of relationship that is it can access all the 
members (data members and methods) of outer class including private. 
2) Nested classes are used to develop more readable and maintainable code because it 
logically group classes and interfaces in one place only. 
3) Code Optimization: It requires less code to write. 

Java Member inner class 
A non-static class that is created inside a class but outside a method is called member inner 

class. 

 

Java Member inner class example 
In this example, we are creating msg() method in member inner class that is accessing the 

private data member of outer class. 
 



 
 
Java Anonymous inner class 

A class that has no name is known as anonymous inner class in java. It should be 
used if you have to override method of class or interface. Java Anonymous inner 
class can be created by two ways: 

1. Class (may be abstract or concrete). 

2. Interface 

Java anonymous inner class example using class 
Internal working of given code 

Person p=new Person() 
{   

void eat() 

{ 
System.out.println("nice fruits"); 

}   
};  

 
 A class is created but its name is decided by the compiler which extends the 

Person class and provides the implementation of the eat() method. 

 An object of Anonymous class is created that is referred by p reference variable 
of Person type. 



 

Internal class generated by the compiler 

import java.io.PrintStream;   
static class TestAnonymousInner$1 extends Person   
{  
             TestAnonymousInner$1() 
            {  
 
 
            }   

   void eat()   
    {   
        System.out.println("nice fruits");   
    }   

}   

Java anonymous inner class example using class 

 



Java anonymous inner class example using interface 

 

Internal working of given code 

It performs two main tasks behind this code: 

1. Eatable p=new Eatable() 

2. {   

3.            void eat() 

4.           { 

5.                 System.out.println("nice fruits"); 

6.          }   

7. };   

1. A class is created but its name is decided by the compiler which implements the Eatable interface 

and provides the implementation of the eat() method. 

2. An object of Anonymous class is created that is referred by p reference variable of Eatable type. 



Internal class generated by the compiler 
import java.io.PrintStream;   

static class TestAnonymousInner1$1 implements Eatable   

{   

TestAnonymousInner1$1(){}   

void eat(){System.out.println("nice fruits");}   

}   

Java Local inner class 

A class i.e. created inside a method is called local inner class in java. If you want to invoke 
the methods of local inner class, you must instantiate this class inside the method. 

 

Internal class generated by the compiler 

In such case, compiler creates a class named Simple$1Local that have the reference of the 
outer class. 



1. import java.io.PrintStream;   

2. class localInner1$Local   

3. {   

4.            final localInner1 this$0;   

5.            localInner1$Local()   

6.           {      

7.                        super();   

8.                        this$0 = Simple.this;   

9.           }   

          void msg()   

         {   

                     System.out.println(localInner1.access$000(localInner1.this));   

         }   

} 

Rules for Java Local Inner class 
 
1) Local inner class cannot be invoked from outside the method. 
 
2) Local inner class cannot access non-final local variable till JDK 1.7. Since JDK 1.8, it is possible 
to access the non-final local variable in local inner class 
 



Example of local inner class with local variable 

 

 

Wrapper class in Java 
In Java, a wrapper class is defined as a class in which a primitive value is 

wrapped up.  
 

These primitive wrapper classes are used to represent primitive data type values 
as objects. The Java platform provides wrapper classes for each of the primitive 
data types.  

 



For example, Integer wrapper class holds primitive ‘int’ data type value. 
Similarly, Float wrapper class contain ‘float’ primitive values, Character 

wrapper class holds a ‘char’ type value, and Boolean wrapper class represents 
‘boolean’ value. 

 
Wrapper class in java provides the mechanism to convert primitive into object 
and object into primitive. 

Since J2SE 5.0, The automatic conversion of primitive data type into object type is 

known as autoboxing and object type into data type is called unboxing. 

One of the eight classes of java.lang package is known as wrapper class in java. 

The lists of eight wrapper classes are given below: 

Primitive 

Type 

Wrapper 

class 

 

boolean 

 

Boolean 

char Character 

byte Byte 

short Short 

Int Integer 

long Long 

float Float 

double Double 

  

Primitive data types Wrapper classes(wrapper types) 

primitive data types can be used as raw 

data for operations such as arithmetic, 

logical, etc 

Wrapper classes acts as data holders for 

these primitive data types. 

The primitive data type values will be 

stored in Stack Memory 

Wrapper class objects (like any other java 

objects) are stored in Heap Memory. 

 

Are wrapper classes mutable in java? 
 “No”. Like Strings, wrapper classes in java such as Integer, Float, Long, and 

Double are also “immutable”. Once created, the numbers wrapped within the 
objects of wrapper classes in java.lang package can’t be changed. 
 

 

All Numeric (Byte, Short, Integer, Long, Float, Double) are subclasses of Abstract 
class java.lang.Number 
 

Character & Boolean are direct subclasses of java.lang.Object 



 

 

Primitive to Wrapper Conversion 

 
Wrapper to Primitive 

 

Examples of Character Wrapper Class 



Example 1 : Convert char data type to Character object 

public class charToCharacter 

{ 

  public static void main(String[] args)  

  { 

    char c = 'a'; 

   

    Character cObj = new Character(c); 

    System.out.println(cObj); 

  } 

} 

 

Output  

A 

An Integer object encapsulates a simple int value. Integer is a wrapper class for int.  

 

Integer is an example of a class that provides both static and instance methods. It defines 

MAX_VALUE and MIN_VALUE as two of its static variables. These contains the maximum 

and minimum values that can be accommodated by the 32 bits of a simple int type.  

 

Note that there is no way to change that value encapsulated by an Integer object. It is 

immutable after it has been created. 

 

Below are the static variables available in an Integer class. 

 

Static variables in Integer class 

 Variables Description  

 static int MAX_VALUE  A constant holding the maximum value an int can 

have, 231-1.  

 static int MIN_VALUE  A constant holding the minimum value an int can 

have, -231.  

 static int SIZE  The number of bits used to represent an int value 

in two's complement binary form. 

 static Class<Integer> TYPE  The Class instance representing the primitive 

type int. 
 

Example of Integer class  



class stringToInt 

{ 

     public static void main(String args[]) 

     { 

String s = "123"; 

Integer intObj = Integer.valueOf(s); 

    int i = obj.intValue(); 

i += 2; 

System.out.println(i); 

     } 

} 

Output 

125 

Examples of Boolean Wrapper Class 

Example 1 : Convert Boolean Object to boolean data type 

public class BooleanToboolean 

{ 

  

   public static void main(String[] args)  

   { 

   

      Boolean bObj = new Boolean("true"); 

  

      boolean b = bObj.booleanValue(); 

      System.out.println(b); 

   } 

} 

  

Output 

true 

This example show how a Boolean object can be converted to a boolean data type. 

Example 2 : Convert String Object to Boolean Object 

public class StringToBoolean  

{ 

  

   public static void main(String[] args)  

   { 

      String str = "true"; 

  

      Boolean bObj1 = new Boolean(str); 

      System.out.println(bObj1); 

  
      Boolean bObj2 = Boolean.valueOf("false"); 

      System.out.println(bObj2); 

   }   



} 

  

Output 

true 

false 

 

Examples of Long Wrapper Class 

Long wrapper class is used to wrap primitive data type long value in an object.  

Example 1 : Convert long data type value to Long object 

public class longToLong 

{ 

   public static void main(String[] args)  

   { 

       long i = 100; 

  

       Long l = new Long(i); 

       System.out.println(l); 

  

   } 

} 

Output 

100 

This example shows how a long data type value can be converted to Long object. 

Example 2 : Convert String to Long object 

public class StringToLong 

{ 

   public static void main(String[] args)  

   {  

      Long l1 = new Long("123"); 

      System.out.println(l1); 

  

      String str = "234"; 

      Long l2 = Long.valueOf(str); 

      System.out.println(l2); 

   } 

} 

  

Output 

123 

234 

Float wrapper class is used to wrap primitive data type float value in an object.  

Example of Float Wrapper Class 

Example 1 : Convert float to Float object 



 

public class floatToFloat 

{ 

   public static void main(String[] args)  

   { 

   

      float f = 1.2f; 

      Float fObj = new Float(f); 

      System.out.println(fObj); 

   } 

}  

Output  

1.2 

 

This example shows how a float primitive value can be converted to a Float object. 

Example 2  : Convert String to Float Object  

public class StringToFloat 

{ 

  public static void main(String[] args)  

   { 

      Float fObj1 = new Float("1.2"); 

System.out.println(fObj1); 

String str1 = "2.4"; 

Float fObj2 = Float.valueOf(str1); 

System.out.println(fObj2); 

String str2 = "4.6"; 

float f = Float.parseFloat(str2); 

System.out.println(f); 

  

    } 

} 

  

Output 

1.2 

2.4 

4.6 

 

This example shows how we can convert String object to Float object. 

Double wrapper class is used to wrap primitive data type double value in an object.  

Examples of Double Wrapper Class 

Example 1: Convert double to Double object  

public class doubleToDouble 

{ 

public static void main(String[] args)  

{ 
double d = 1.2; 

Double dObj = new Double(d); 



System.out.println(dObj); 

} 

} 

 Output  

1.2 

This example shows how a double data type value can be converted to a Double object. 

Example 2: Convert Double object to String object 

public class DoubleToString 

{ 

   public static void main(String[] args)  

   { 

Double dObj = new Double(1.2); 

      String str = dObj.toString(); 

System.out.println ("Double converted to String as " + str); 

   } 

} 

 Output 

Double converted to String as 1.2 

 

This example shows how a Double object can be converted into a String object. 

Serialization in Java 

Serialization in java is a mechanism of writing the state of an object into a byte 

stream. 

It is mainly used in Hibernate, RMI, JPA, EJB and JMS technologies. 

The reverse operation of serialization is called deserialization. 

 
Advantage of Java Serialization 
It is mainly used to travel object's state on the network (known as marshaling). 

 

 



 

java.io.Serializable interface 

Serializable is a marker interface (has no data member and method). It is used to "mark" 

java classes so that objects of these classes may get certain capability. The Cloneable 

and Remote are also marker interfaces. 

 

It must be implemented by the class whose object you want to persist. 

 

The String class and all the wrapper classes implements java.io.Serializable interface by 

default. 

 

import java.io.Serializable;   

public class Student implements Serializable 

{   

             int id;   

             String name;   

             public Student(int id, String name)  

             {   

                 this.id = id;   

                 this.name = name;   

             }   

          }   

In the above example, Student class implements Serializable interface. Now its objects can be converted into 

stream. 

ObjectOutputStream class 

The ObjectOutputStream class is used to write primitive data types and Java objects to an OutputStream. Only 

objects that support the java.io.Serializable interface can be written to streams. 

Constructor 

public ObjectOutputStream(OutputStream out) throws IOException  

{ 

 

} 

Creates an ObjectOutputStream that writes to the specified OutputStream. 

 
Important Methods 

Method Description 

1) public final void writeObject(Object obj) throws writes the specified object to the 



IOException {} ObjectOutputStream. 

2) public void flush() throws IOException {} flushes the current output stream. 

3) public void close() throws IOException {} closes the current output stream. 

Example of Java Serialization 

In this example, we are going to serialize the object of Student class. The writeObject() 

method of ObjectOutputStream class provides the functionality to serialize the object. We 

are saving the state of the object in the file named test.txt . 

 

 

 

 

JAVA AWT 

Java AWT (Abstract Windowing Toolkit) is an API (Application Programming Interface) to 

develop GUI (Graphical User Interface) or window-based application in java. 



Java AWT components are platform-dependent i.e. components are displayed according to 

the view of operating system. AWT is heavyweight i.e. its components uses the resources of 

system. 

The java.awt package provides classes for AWT api such as TextField, Label, TextArea, 

RadioButton, CheckBox, Choice, List etc. 

Java AWT Hierarchy 

The hierarchies of Java AWT classes are given below. 

 

Container 
The Container is a component in AWT that can contain another component like buttons, 

textfields, labels etc. The class that extends Container class are known as container such as 

Frame, Dialog and Panel. 

Window 
The window is the container that has no borders and menu bars. We must use frame, dialog 

or another window for creating a window. 

Panel 
The Panel is the container that doesn't contain title bar and menu bars. It can have other 

components like button, textfield etc. 



Frame 
The Frame is the container that contain title bar and can have menu bars. It can have other 

components like button, textfield etc. 

Useful Methods of Component class 
Method Description 

public void add(Component c) inserts a component on this component. 

public void setSize(int width, int height) sets the size (width and height) of the component. 

public void setLayout(LayoutManager m) defines the layout manager for the component. 

public void setVisible(boolean status) changes the visibility of the component, by default false. 

Java AWT Example 

To create simple AWT example, we need a frame. There are two ways to create a frame in 
AWT. 

Type1 Type2 

By extending Frame class 

(inheritance) 

By creating the object of Frame class 

(association) 

Type1 - By extending Frame class 



 

The setBounds(int xaxis, int yaxis, int width, int height) method is used in the above 
example that sets the position of the AWT button. 

 

 

 

Type2 - By Creating object of Frame class 



 

Event and Listener (Java Event Handling) 

Changing the state of an object is known as an event. For example, click on button, 

dragging mouse etc. The java.awt.event package provides many event classes and 

Listener interfaces for event handling. 

Event Classes Listener Interfaces 

ActionEvent ActionListener 

MouseEvent MouseListener and MouseMotionListener 

MouseWheelEvent MouseWheelListener 

KeyEvent KeyListener 

ItemEvent ItemListener 

TextEvent TextListener 



AdjustmentEvent AdjustmentListener 

WindowEvent WindowListener 

ComponentEvent ComponentListener 

ContainerEvent ContainerListener 

FocusEvent FocusListener 

Types of events (listeners defined in 

java.awt.event) 

Click button ActionListener 

Close frame   WindowListener 

Press mouse button  MouseListener 

Move mouse  MouseMotionListener 

Component visible  ComponentListener 

Component gets focus  FocusListener 

Steps to perform Event Handling 

Following steps are required to perform event handling: 

 

1. Implement the Listener interface and overrides its methods 

2. Register the component with the Listener 

 

For registering the component with the Listener, many classes provide the registration 

methods. For example: 

 

Class Registration Methods 

Button 
public void addActionListener(ActionListener a) 

{ 

} 

MenuItem 

 

public void addActionListener(ActionListener a) 

{ 

} 



TextField 

 

public void addActionListener(ActionListener a) 

{ 

} 

public void addTextListener(TextListener a) 

{ 

} 

TextArea 
public void addTextListener(TextListener a) 

{ 

} 

Checkbox 
public void addItemListener(ItemListener a) 

{ 

} 

Choice 
public void addItemListener(ItemListener a) 

{ 

} 

List 
public void addActionListener(ActionListener a) 

{ 

} 

public void addItemListener(ItemListener a) 

{ 

} 

 
Event Handling Codes 

 

We can put the event handling code into one of the following places: 

 

1. Same class 

2. Other class 

3. Anonymous class 

 

1) Same Class 

 



 

public void setBounds(int xaxis, int yaxis, int width, int height); have been used in 

the above example that sets the position of the component it may be button, textfield etc. 

2) Outer Class 
 

    import java.awt.*;   

    import java.awt.event.*;   

    class AEvent2 extends Frame 

    {   

                     TextField tf;   

  AEvent2() 

  {   

   tf=new TextField();   



   tf.setBounds(60,50,170,20);     

   Button b=new Button("click me");   

   b.setBounds(100,120,80,30);   

   Outer o=new Outer(this);   

   b.addActionListener(o);           //passing outer class instance   

   add(b);   add(tf);   

   setSize(300,300);   

   setLayout(null);   

   setVisible(true);   

  }   

  public static void main(String args[]) 

  {   

   new AEvent2();   

  }   

}   

class Outer implements ActionListener 

{   

  AEvent2 obj;   

  Outer(AEvent2 obj) 

  {   

   this.obj=obj;   

  }   

  public void actionPerformed(ActionEvent e) 

  {   

   obj.tf.setText("welcome");   

  }   

}    

 



3) Anonymous Class 

 

 

 

Java Swing  

Java Swing is a part of Java Foundation Classes (JFC) that is used to create window-based 

applications. It is built on the top of AWT (Abstract Windowing Toolkit) API and entirely 
written in java. 

Unlike AWT, Java Swing provides platform-independent and lightweight components. 

The javax.swing package provides classes for java swing API such as JButton, JTextField, 
JTextArea, JRadioButton, JCheckbox, JMenu, JColorChooser etc. 



Difference between AWT and Swing 

There are many differences between java AWT and swing that are given below. 

 Java AWT Java Swing 

1) AWT components are platform-

dependent. 

Java swing components are platform-independent. 

2) AWT components are heavyweight. Swing components are lightweight. 

3) AWT doesn't support pluggable look 

and feel. 

Swing supports pluggable look and feel. 

4) AWT provides less components than 

Swing. 

Swing provides more powerful componentssuch as 

tables, lists, scrollpanes, colorchooser, tabbedpane 

etc. 

5) AWT doesn't follows MVC(Model View 

Controller) where model represents data, 

view represents presentation and 

controller acts as an interface between 

model and view. 

Swing follows MVC(Model View Controller). 

What is JFC 

The Java Foundation Classes (JFC) are a set of GUI components which simplify the 

development of desktop applications. 

Hierarchy of Java Swing classes 

The hierarchy of java swing API is given below. 



 

Commonly used Methods of Component 

class 

The methods of Component class are widely used in java swing that are given below. 

 

Method Description 

public void add(Component c) add a component on another component. 

public void setSize(int width,int height) sets size of the component. 

public void setLayout(LayoutManager m) sets the layout manager for the component. 



public void setVisible(boolean b) sets the visibility of the component. It is by default false. 

Java Swing Examples 
There are two ways to create a frame: 

o By creating the object of Frame class (association) 

o By extending Frame class (inheritance) 

 

We can write the code of swing inside the main(), constructor or any other method. 

 

Simple Java Swing Example 
Let's see a simple swing example where we are creating one button and adding it on the 

JFrame object inside the main() method. 

 

 

Example of Swing by Association inside constructor 

We can also write all the codes of creating JFrame, JButton and method call inside the java 

constructor. 

File: Simple.java 



 

 

Simple example of Swing by inheritance 

We can also inherit the JFrame class, so there is no need to create the instance of JFrame 

class explicitly. 

File: Simple2.java 
 



 

JButton class 
The JButton class is used to create a button that have plateform-independent 

implementation 

Commonly used Constructors: 

o JButton(): creates a button with no text and icon. 

o JButton(String s): creates a button with the specified text. 

o JButton(Icon i): creates a button with the specified icon object. 

Commonly used Methods of Abstract Button class: 

1) public void setText(String s): is used to set specified text on button. 

2) public String getText(): is used to return the text of the button. 



3) public void setEnabled(boolean b): is used to enable or disable the button. 

4) public void setIcon(Icon b): is used to set the specified Icon on the button. 

5) public Icon getIcon(): is used to get the Icon of the button. 

6) public void setMnemonic(int a): is used to set the mnemonic on the button. 

7) public void addActionListener(ActionListener a): is used to add the action 

listener to this object. 

Note: The JButton class extends AbstractButton class 

 

Displaying image on the button: 

 

JTextArea class  
The JTextArea class is used to create a text area. It is a multiline area that displays the 

plain text only. 

Give the full path 

of the image 



Commonly used Constructors 
JTextArea(): creates a text area that displays no text initially. 

JTextArea(String s): creates a text area that displays specified text initially. 

JTextArea(int row, int column): creates a text area with the specified number of 

rows and columns that displays no text initially.. 

JTextArea(String s, int row, int column): creates a text area with the specified 

number of rows and columns that displays specified text. 

 

 

JLabel Class 
The class JLabel can display either text, an image, or both. Label's contents are aligned by 

setting the vertical and horizontal alignment in its display area. By default, labels are 

vertically centered in their display area. Text-only labels are leading edge aligned, by 

default; image-only labels are horizontally centered, by default. 

Class declaration 

Following is the declaration for javax.swing.JLabel class: 

public class JLabel extends JComponent implements SwingConstants, 

Accessible 



Class constructors 
S.N. Constructor & Description 

1 JLabel() 
Creates a JLabel instance with no image and with an empty string for the 
title. 

2 JLabel(Icon image) 
Creates a JLabel instance with the specified image. 

3 JLabel(Icon image, int horizontalAlignment) 
Creates a JLabel instance with the specified image and horizontal 
alignment. 

4 JLabel(String text) 
Creates a JLabel instance with the specified text. 

5 JLabel(String text, Icon icon, int horizontalAlignment) 
Creates a JLabel instance with the specified text, image, and horizontal 
alignment. 

6 JLabel(String text, int horizontalAlignment) 
Creates a JLabel instance with the specified text and horizontal alignment. 

Class methods 

S.N. Method & Description 

1 protected int checkHorizontalKey(int key, String message) 
Verify that key is a legal value for the horizontalAlignment properties. 

2 protected int checkVerticalKey(int key, String message) 
Verify that key is a legal value for the verticalAlignment or 
verticalTextPosition properties. 

3 AccessibleContext getAccessibleContext() 
Get the AccessibleContext of this object. 

4 Icon getDisabledIcon() 
Returns the icon used by the label when it's disabled. 

5 int getDisplayedMnemonic() 
Return the keycode that indicates a mnemonic key. 

… … 

 



 

 
 

JTextField Class 

The class JTextField is a component which allows the editing of a single 

line of text. 

Class declaration 

Following is the declaration for javax.swing.JTextField class − 

public class JTextField    extends JTextComponent  implements 

SwingConstants 

Class constructors 

S.N. Constructor & Description 



1 JTextField() 
Constructs a new TextField. 

2 JTextField(Document doc, String text, int columns) 
Constructs a new JTextField that uses the given text storage model and the 
given number of columns. 

3 JTextField(int columns) 
Constructs a new empty TextField with the specified number of columns. 

4 JTextField(String text) 
Constructs a new TextField initialized with the specified text. 

5 JTextField(String text, int columns) 
Constructs a new TextField initialized with the specified text and columns. 

Class methods 

S.N. Method & Description 

1 protected void actionPropertyChanged(Action action, String propertyName) 
Updates the textfield's state in response to property changes in associated action. 

2 void addActionListener(ActionListener l) 
Adds the specified action listener to receive action events from this textfield. 

3 protected void configurePropertiesFromAction(Action a) 
Sets the properties on this textfield to match those in the specified Action. 

4 protected PropertyChangeListener createActionPropertyChangeListener(Action a) 
Creates and returns a PropertyChangeListener that is responsible for listening for changes 
from the specified Action and updating the appropriate properties. 

5 protected Document createDefaultModel() 
Creates the default implementation of the model to be used at construction if one isn't 

explicitly given. 

… … 

 

Make a Text Field two columns wide: 
JTextField (Swing) 
 



 
 

FILE HANDLING (Java I/O) 

Java I/O (Input and Output) is used to process the input and produce the 

output based on the input. Java uses the concept of stream to make I/O 

operation fast.  
 

The java.io package provides several classes for input and output data to 
different input and output devices on a computer based on file system. 

File: A file is a collection of related records placed in a specific area on the 

disk. Storing and managing data using file is known as file processing which 

includes creating, updating files and manipulation of data. 

A file object is used to obtain or manipulate the information associated with 

a disk file. 

Stream: A stream is a sequence of data.In Java a stream is composed of 

bytes. It's called a stream because it's like a stream of water that continues 

to flow. In java, 3 streams are created for us automatically. All these 

streams are attached with console. 



1) System.out: standard output stream 

2) System.in: standard input stream 

3) System.err: standard error stream 

 

Constructor for File  

Type1  Type2  Type3 
File(String 

pathname) 

File(String pathname, String 

Filename) 
File(File obj, String filename) 

File f1=new 
File(“C:\”); 

File f1=new 
File(“C:\”,”Test.java”); 

File f1=new 
File(“C:\”,”Test.java”); 

Example 

 

 

Byte streams Character streams 

File copying is done, in JDK 1.0, with byte streams. Byte streams can read or write the 

files containing ASCII characters that range from 0 to 255. That is, byte streams can 

copy the files containing English letters only but not of other languages. 

 

If the file contains other than English characters, as Java supports Unicode characters, byte 

streams fail to do the job. To overcome this, in JDK 1.1 version, designers introduced 

character streams. Character streams operate on Unicode characters. That is, 

character streams can read, write and copy the files containing other than English 



characters. Characters streams can do with English characters also as ASCII code is a 

subset of Unicode. 

All the classes supporting byte streams can be divided into input stream classes and 

output stream classes. The main difference depends on the job they perform. All 

input stream classes open the file in read mode and all output stream classes open the 

file in write mode. Similarly, all character stream classes can be divided into reader 

classes (opens in read mode) and writer classes (opens in write mode). That is, the 

job of input stream classes and reader classes and also the job of output stream classes and 

writer classes is the same; but they belong to different divisions. 

 

Output Stream 

Java application uses an output stream to write data to a destination, it may be a file,an 

array,peripheral device or socket. 

OutputStream class 

OutputStream class is an abstract class.It is the superclass of all classes representing an 

output stream of bytes. An output stream accepts output bytes and sends them to some 

sink. 

Commonly used methods of OutputStream class 

Method Description 

1) public void write(int)throws IOException is used to write a byte to the current output stream. 

2)public void write(byte[])throws IOException is used to write an array of byte to the current output 

stream. 

3) public void flush()throws IOException flushes the current output stream. 

4) public void close()throws IOException is used to close the current output stream. 

Java FileOutputStream class 
 

Java FileOutputStream is an output stream for writing data to a file. If we have to write 

primitive values then use FileOutputStream. Instead, for character-oriented data, prefer 

FileWriter. But we can write byte-oriented as well as character-oriented data. 

Example of Java FileOutputStream class 

 



 
 

Java FileInputStream class 
Java FileInputStream class obtains input bytes from a file. It is used for reading streams of 

raw bytes such as image data. For reading streams of characters, consider using FileReader. 

It should be used to read byte-oriented data for example to read image, audio, video etc. 

Example of FileInputStream class 



 

Example of Reading the data of current file and writing it into 
another file 

We can read the data of any file using the FileInputStream class whether it is java file, image file, 
video file etc. In this example, we are reading the data of ra.txt file and writing it into another file 
ss.txt. 



 

Random Access File 

The Java.io.RandomAccessFile class file behaves like a large array of bytes stored in the 

file system. Instances of this class support both reading and writing to a random access file. 

Random access file is a special kind of file in Java which allows non-sequential or random 

access to any location in file. This means we don't need to start from 1st line if we want to 

read line number 10, we can directly go to line 10 and read. It's similar to array data 

structure, Just like we can access any element in array by index we can read any content 

from file by using file pointer. A random access file actually behaves like a large array of 

bytes stored in file system and that's why it’s very useful for low latency applications which 

needs some kind of persistence 

How to Read/Write into Random Access File 

 

In order to write data into random access file, we first need to create an instance 

of RandomAccessFile class in read and write mode. We can do this by passing "rw" as 

http://2.bp.blogspot.com/-1KvGnpzjOhg/VNTMmxoV2DI/AAAAAAAACdo/yPyVWnk7e4s/s1600/Random+Access+File+Example+in+Java.png


mode to the constructor. Once we done that we can either 

use SeekableByteChannel or seek() method to set the pointer to a location where we want 

to write data. We can either writes bytes using ByteBuffer and Java NIO Channel API or we 

can write int, float, String or any other Java data type by using 

respective writeInt(), writeFloat() and writeUTF() methods. All these methods are defined 

in java.io.RandomAccessFile class in Java IO package. 

Random Class constructors 

Constructor & Description 

1 RandomAccessFile(File file, String mode) 
This creates a random access file stream to read from, and optionally to write 
to, the file specified by the File argument. 

2 RandomAccessFile(File file, String mode) 
This creates a random access file stream to read from, and optionally to write 
to, a file with the specified name. 

Class methods 

S.N. Method & Description 

1 void close() 
This method Closes this random access file stream and releases any system resources associated with the stream. 

2 FileChannel getChannel() 

This method returns the unique FileChannel object associated with this file. 

3 FileDescriptor getFD() 
This method returns the opaque file descriptor object associated with this stream. 

4 long getFilePointer() 
This method returns the current offset in this file. 

5 long length() 
This method returns the length of this file. 

 

 

 

 

Creating a RandomAccessFile 

Before we can work with the RandomAccessFile class we must instantiate it. Here is how 

that looks: 

RandomAccessFile file = new RandomAccessFile("c:\\ram\\file.txt", "rw"); 

Notice the second input parameter to the constructor: "rw". This is the mode we want to 

open file in. "rw" means read/write mode. Check the JavaDoc for more details about what 
modes we can open a RandomAccessFile in. 

http://www.tutorialspoint.com/java/io/randomaccessfile_getchannel.htm
http://www.tutorialspoint.com/java/io/randomaccessfile_getfd.htm
http://www.tutorialspoint.com/java/io/randomaccessfile_getfilepointer.htm
http://www.tutorialspoint.com/java/io/randomaccessfile_length.htm


Reading from a RandomAccessFile 

Reading from a RandomAccessFile is done using one of its many read() methods. Here is a 

simple example: 

RandomAccessFile file = new RandomAccessFile("c:\\data\\file.txt", "rw"); 

int aByte = file.read(); 

file.close(); 

The read() method reads the byte located a the position in the file currently pointed to by 

the file pointer in the RandomAccessFile instance. 

Writing to a RandomAccessFile 

Writing to a RandomAccessFile can be done using one it its many write() methods. Here is a 

simple example: 

RandomAccessFile file = new RandomAccessFile("c:\\data\\file.txt", "rw"); 

 

file.write("Hello World".getBytes()); 

 

file.close(); 

Just like with the read() method the write() method advances the file pointer after being 

called. That way we don't have to constantly move the file pointer to write data to a new 

location in the file. 

 

 

How to Read/Write from RandomAccessFile in Java 

Random access file is a special kind of file in Java which allows non-sequential or 
random access to any location in file. This means you don't need to start from 1st line 
if you want to read line number 10, you can directly go to line 10 and read. It's similar 
to array data structure, Just like you can access any element in array by index you 
can read any content from file by using file pointer. A random access file actually 
behaves like a large array of bytes stored in file system and that's why its very useful 
for low latency applications which needs some kind of persistence e.g. in front office 
trading application and FIX Engine, you can use random access file to store FIX 
sequence numbers or all open orders. This will be handy when you recover from crash 
and you need to build your in memory cache to the state just before the crash. 
 RandomAccessFile provides you ability to read and write into any random access file. 
When you read content from file, you start with current location of file pointer and 
pointer is moved forward past how many bytes are read. Similarly when you write 

http://javarevisited.blogspot.in/2015/02/randomaccessfile-example-in-java-read-write-String.html
http://javarevisited.blogspot.sg/2013/11/java-array-101-for-programmers-and.html


data into random access file, it starts writing from current location of file pointer and 
then advances the file pointer past number of files written. Random access is 

achieved by setting file pointer to any arbitrary location using seek() method. You 

can also get current location by calling getFilePointer() method. There are two 
main ways to read and write data into RandomAccessFile, either you can use Channel 

e.g. SeekableByteChannel and ByteBuffer class from Java NIO, this allows you 
to read data from file to byte buffer or write data from byte buffer to random access 

file. Alternatively you can also use various read() and write() method 

from RandomAccessFile e.g readBoolean(), readInt(), readLine() or read

UTF().  This is a two part Java IO tutorial, in this part we will learn how to read and 
write String from RandomAccess file in Java without using Java NIO channels and in 
next part we will learn how to read bytes using ByteBuffer and Channel API. . 
 

 

How to Read/Write into Random Access File 

 
In order to write data into random access file, you first need to create an instance 

of RandomAccessFile class in read and write mode. You can do this by 

passing "rw" as mode to the constructor. Once you done that you can either 

use SeekableByteChannel orseek() method to set the pointer to a location 

where you want to write data. You can either writes bytes using ByteBuffer and 
Java NIO Channel API or you can write int, float, String or any other Java data type by 

using respective writeInt(), writeFloat() andwriteUTF() methods. All these 

methods are defined in java.io.RandomAccessFile class in Java IO package. 
When you write data which exceeds current size of file caused random access file to 
be extended. For reading data from random access, you can either open the file 
into read only mode or read write mode. Just like writing, you can also perform 
reading either by using Channel API and ByteBuffer class ( you should if you are using 
Java NIO ) or traditional methods defined in RandomAccessFile in Java. Just like you 
have different write method to write different data types you also have corresponding 
read methods to read them back. In order to read from a random location, you can 
use seek() method to set the file pointer to a particular location in file. By the way, if 

http://javarevisited.blogspot.sg/2014/08/socket-programming-networking-interview-questions-answers-Java.html
http://2.bp.blogspot.com/-1KvGnpzjOhg/VNTMmxoV2DI/AAAAAAAACdo/yPyVWnk7e4s/s1600/Random+Access+File+Example+in+Java.png


end of file is reached before your program read desired number of bytes, 

an EOFException will be thrown. If any byte cannot be read due to any other reason 

then IOException will be thrown. 
 
 

RandomAccessFile Example in Java 

Following is our sample Java program to demonstrate how you can you read or write 

String from a RandomAccessFile. The file name is "sample.store" which will be 
created in current directory, usually in your project directory if you are using Eclipse 
IDE. We have two utility method to read String from random access file and write 
string into file, both method takes an int location to demonstrate random read and 
random write operation. In order to write and read String, we will be 

using writeUTF() and readUTF() method, which reads String in modified UTF-8 
format. Though, in this program, I have closed file in try block, you should always do 
that in a finally block with additional try block, or better use try-with-resource 
statement from Java 7. I will show you how you can do that in next part of this 
tutorial when we will learn reading and writing byte arrays 

using ByteBuffer and SeekableByteChannel class. 
 
 
 

import java.io.FileNotFoundException; 

import java.io.IOException; 

import java.io.RandomAccessFile; 

import java.nio.ByteBuffer; 

import java.nio.channels.FileChannel; 

 

/** 

* Java Program to read and write UTF String on RandomAccessFile in Java. 

* 

* @author Javin Paul 

*/ 

public class RandomAccessFileDemo{ 

 

    public static void main(String args[]) { 

 

        String data = "KitKat (4.4 - 4.4.2)"; 

        writeToRandomAccessFile("sample.store", 100, data); 

http://javarevisited.blogspot.sg/2011/09/arm-automatic-resource-management-in.html
http://javarevisited.blogspot.sg/2011/09/arm-automatic-resource-management-in.html


        System.out.println("String written into RandomAccessFile from Java 

Program : " + data); 

 

        String fromFile = readFromRandomAccessFile("sample.store", 100); 

        System.out.println("String read from RandomAccessFile in Java : " + 

fromFile); 

 

    } 

 

    /* 

     * Utility method to read from RandomAccessFile in Java 

     */ 

    public static String readFromRandomAccessFile(String file, int position) 

{ 

        String record = null; 

        try { 

            RandomAccessFile fileStore = new RandomAccessFile(file, "rw"); 

 

            // moves file pointer to position specified 

            fileStore.seek(position); 

 

            // reading String from RandomAccessFile 

            record = fileStore.readUTF(); 

 

            fileStore.close(); 

 

        } catch (IOException e) { 

            e.printStackTrace(); 

        } 

 

        return record; 

    } 

 

   /* 

    * Utility method for writing into RandomAccessFile in Java 

    */   



    public static void writeToRandomAccessFile(String file, int position, 

String record) { 

        try { 

            RandomAccessFile fileStore = new RandomAccessFile(file, "rw"); 

 

            // moves file pointer to position specified 

            fileStore.seek(position); 

 

            // writing String to RandomAccessFile 

            fileStore.writeUTF(record); 

 

            fileStore.close(); 

 

        } catch (IOException e) { 

            e.printStackTrace(); 

        } 

    } 

} 

 

 

 

Output: 

String written into RandomAccessFile from Java Program : KitKat (4.4 - 4.4.2) 

String read from RandomAccessFile in Java : KitKat (4.4 - 4.4.2) 

 

JAVAFX 

JavaFX is a software platform for creating and delivering desktop applications, as well as rich 

internet applications (RIAs) that can run across a wide variety of devices.  

JavaFX is intended to replace Swing as the standard GUI library for Java SE, but both will be 

included for the foreseeable future.  

JavaFX is a set of graphics and media packages that enable developers to design, create, test, 

debug, and deploy rich client applications that operate consistently across diverse platforms. 

“JavaFX” Applications. 



JavaFX is a new framework for developing Java GUI Programs. Graphical functionality is 

provided by the library, no need to write your own. 

Java History 

 Ancient code: AWT 
 Until Java 7: Swing (Will never die, most current application still use it) 
 Java 8 and later: JavaFX 

 

                                    JavaFX Platform Architecture 

Things We Can Build with JavaFX 

 3-D Display Shelf With the Perspective Transform 

The PerspectiveTransform built into JavaFX can be used to easily create 3-D 
effects 

 
 

 Photo Effects 



Can modify the brightness, contrast and saturation in an image. 

 

 Simple Video Player 

Incorporating video in your application is as simple as creating an instance of this 
component, setting a few variables and including a link to your video source. 

 
 
 
 



• Starting Point of a JavaFX application

 
• Main Method can be omitted when running from console/with e(fx)clispe 

installed 

• A primary stage is created automatically  

• Individual UI components are called controls 

• Example: Labels, Buttons  

In the above program line number 16  
• Place the scene in the Stage  

• Stage.show() makes window  appear  

COMPONENTS 

 Stage 

Represents windows, top level container 
Many setter methods: setTitle(), setWidth() 
We can create multiple stages and use one or another 

 Scene 

Each stage has a scene 

Button btOK=new Button(“OK”); 



Scene holds controls (buttons, labels, etc) 

 Pane 

We can put controls in Scenes directly, but we usually Panes for 
better layout 
Examples: StackPane, BorderPane, HBox, VBox  

 

 

Basic Structure of JavaFX 

 

 Application 

 Override the start(Stage) 

method 

 Stage, Scene, and Nodes 

 
 
 

 
 

 Stage 

Scene 

Button 



 

      APPLET 
 An applet is a Java program that runs in a Web browser. An applet can be a fully functional 

Java application because it has the entire Java API at its disposal. 

 
 A Java applet is a small application which is written in Java and delivered to users in the form 

of bytecode. The user launches the Java applet from a web page, and the applet is then 
executed within a Java Virtual Machine (JVM) in a process separate from the web browser 
itself. 

 

     There are some important differences between an applet and a standalone Java application, 

including the following  

 An applet is a Java class that extends the java.applet.Applet class. 
 A main() method is not invoked on an applet, and an applet class will not define 

main(). 

 Applets are designed to be embedded within an HTML page. 
 When a user views an HTML page that contains an applet, the code for the applet is 

downloaded to the user's machine. 
 A JVM is required to view an applet. The JVM can be either a plug-in of the Web 

browser or a separate runtime environment. 
 The JVM on the user's machine creates an instance of the applet class and invokes various 

methods during the applet's lifetime. 
 Applets have strict security rules that are enforced by the Web browser. The security of an 

applet is often referred to as sandbox security, comparing the applet to a child playing in a 
sandbox with various rules that must be followed. 

Advantage Disadvantage 
 It works at client side so less response  Plugin is required at client browser to 



time 

 Secured 
 It can be executed by browsers running 

under many platforms, including Linux, 
Windows, Mac Os etc 

execute applet 

 

java.applet.Applet    class       provides 4 life cycle methods 

Lifecycle of Java Applet Lifecycle methods for Applet 

 

 
 

 Applet is initialized 

 Applet is started 

 Applet is painted 

 Applet is stopped 

 Applet is destroyed 

 
 

For creating any applet java.applet.Applet 

class must be inherited. It provides 4 life 
cycle methods of applet. 
1. public void init() : is used to initialize 

the Applet. It is invoked only once. 
2. public void start() : is invoked after 

the init() method or browser is 

maximized. It is used to start the 

Applet. 
3. public void stop() : is used to stop 

the Applet. It is invoked when Applet is 
stop or browser is minimized. 

4. public void destroy() : is used to 
destroy the Applet. It is invoked only 

once. 

java.awt.Component    class    provides 1 life cycle methods 

 1. public void paint(Graphics g): is 
used to paint the Applet. It provides 
Graphics class object that can be used 
for drawing oval, rectangle, arc etc. 

 

         Class Hierarchy of Applet 

 

 

 

 

 

 

 

 

 

How to run an Applet? 
There are two ways to run an applet 

Type1 Type2 

By html file By applet Viewer tool 

 

Java.lang.Object 

Java.awt.Component 

Java.lang.Container 

Java.awt.panel 

Java.applet.Applet 



 
 

 
 

Type2 

It is a different style of Applet java running program where  



 
GUI Overview  
 
Most applets have a graphical user interface (GUI). This is a natural consequence of the fact that each 
applet appears, as specified by the <APPLET> tag, within an HTML page that's displayed by a 
browser. Because the Applet class is a subclass of the AWT (Abstract Window Toolkit) Panel class, and 
thus participates in the AWT event and drawing model, creating an applet's GUI is just as easy as 

creating an application's GUI -- easier, actually, since the applet's window (the browser window) 
already exists. 
 
Some of the UI possibilities mentioned above are available only to applets. Some are available to 
applications, as well. This lesson gives you everything you need to know to use each UI type in an 
applet, with pointers to where you can learn more about each option that is not specific to applets. 

 

To create a Java GUI, we need to understand  
1. Containers  
2. Event  
3. Event Handlers  
4. Layout manager’s  
5. Components  

6. Special features 

Creating a GUI 
Applets use the AWT (Abstract Window Toolkit) to create their GUIs.  

http://journals.ecs.soton.ac.uk/java/tutorial/applet/overview/html.html


AWT and JFC/Swing 

Early Java development used graphic classes defined in the Abstract Windowing Toolkit (AWT).  

 The packages java.awt  

 In Java 2, JFC/Swing classes were introduced.  

 The packages javax.swing  

 Many AWT components have improved Swing counterparts.  

 An example, the AWT Button class corresponds to a more versatile Swing class called 

JButton.  

 Swing does not generally replace the AWT; still use for AWT events and the underlying 

AWT event processing model.  

Containers  

 A container is a special component that can hold other components.  

 The AWT Applet class, as well as the Swing  JApplet class, are containers.  

 Other containers include  

 Frames  

o A frame is a container that is free standing and can be positioned anywhere 

on the screen.  

o Frames give the ability to do graphics and GUIs through applications and 

applets Panels.    

 Dialog boxes  

 Panels   

 Panes 

 Toolbars 



   

 
 

Collections in Java 

Collections in java are a framework that provides an architecture to store and manipulate 

the group of objects. 

All the operations that you perform on a data such as searching, sorting, insertion, 
manipulation, deletion etc. can be performed by Java Collections. 



Java Collection simply means a single unit of objects. Java Collection framework provides 

many interfaces (Set, List, Queue, Deque etc.) and classes (ArrayList, Vector, LinkedList, 

PriorityQueue, HashSet, LinkedHashSet, TreeSet etc). 

What is Collection in java? 
Collection represents a single unit of objects i.e. a group. 

 

What is framework in java? 
 provides readymade architecture. 

 represents set of classes and interface. 

 is optional. 

What is Collection Framework? 
Collection framework represents a unified architecture for storing and manipulating group of 

objects. It has: 

 Interfaces and its implementations i.e. classes 

 Algorithm 

Interfaces − These are abstract data types that represent collections. Interfaces allow 

collections to be manipulated independently of the details of their representation. In object-

oriented languages, interfaces generally form a hierarchy. 

 

Implementations, i.e., Classes − These are the concrete implementations of the 

collection interfaces. In essence, they are reusable data structures. 
 

Algorithms − These are the methods that perform useful computations, such as searching 

and sorting, on objects that implement collection interfaces. The algorithms are said to be 

polymorphic: that is, the same method can be used on many different implementations of 

the appropriate collection interface. 

 

Java ArrayList class 

o Java ArrayList class uses a dynamic array for storing the elements.It extends 

AbstractList class and implements List interface. 

o Java ArrayList class can contain duplicate elements. 

o Java ArrayList class maintains insertion order. 

o Java ArrayList class is non synchronized. 

o Java ArrayList allows random access because array works at the index basis. 

o In Java ArrayList class, manipulation is slow because a lot of shifting needs to be 

occurred if any element is removed from the array list. 

      the new generic example of creating java collection. 

ArrayList<String> al=new ArrayList<String>();//creating new generic arraylist   



 

 

Java List Interface 

List Interface is the subinterface of Collection.It contains methods to insert and delete elements in index basis.It is 
a factory of ListIterator interface. 

Commonly used methods of List Interface: 

1. public void add(int index,Object element); 

2. public boolean addAll(int index,Collection c); 

3. public object get(int Index position); 

4. public object set(int index,Object element); 

5. public object remove(int index); 

6. public ListIterator listIterator(); 

7. public ListIterator listIterator(int i); 



Java ListIterator Interface 

ListIterator Interface is used to traverse the element in backward and forward direction. 

Commonly used methods of ListIterator Interface: 

1. public boolean hasNext(); 

2. public Object next(); 

3. public boolean hasPrevious(); 

4. public Object previous(); 

Example of ListIterator Interface: 

 
Java LinkedList class 

o Java LinkedList class uses doubly linked list to store the elements. It extends the 

AbstractList class and implements List and Deque interfaces. 

o Java LinkedList class can contain duplicate elements. 

o Java LinkedList class maintains insertion order. 

o Java LinkedList class is non synchronized. 



o In Java LinkedList class, manipulation is fast because no shifting needs to be 

occurred. 

o Java LinkedList class can be used as list, stack or queue. 

 

 

Java HashSet class 

o uses hashtable to store the elements. It extends AbstractSet class and implements Set interface. 

o contains unique elements only. 

Difference between List and Set: 

List can contain duplicate elements whereas Set contains unique elements only. 



Hierarchy of HashSet class: 

 

 



Java LinkedHashSet class 
o contains unique elements only like HashSet. It extends HashSet class and implements Set interface. 

o maintains insertion order. 

Hierarchy of LinkedHashSet class 

 

Example of LinkedHashSet class: 



 

Java Map Interface 
A map contains values on the basis of key i.e. key and value pair. Each key and value pair is 

known as an entry. Map contains only unique keys. 

Map is useful if you have to search, update or delete elements on the basis of key. 

Useful methods of Map interface 

Method Description 

public Object put(Object key, Object 

value) 

is used to insert an entry in this map. 

public void putAll(Map map) is used to insert the specified map in this map. 

public Object remove(Object key) is used to delete an entry for the specified key. 

public Object get(Object key) is used to return the value for the specified 



key. 

public boolean containsKey(Object 

key) 

is used to search the specified key from this 

map. 

public Set keySet() returns the Set view containing all the keys. 

public Set entrySet() returns the Set view containing all the keys and 

values. 

 

Java HashMap class 
o A HashMap contains values based on the key. It implements the Map interface and extends AbstractMap 

class. 

o It contains only unique elements. 

o It may have one null key and multiple null values. 

o It maintains no order. 

Hierarchy of HashMap class: 

 
 



 
 

What is difference between HashSet and HashMap? 

HashSet contains only values whereas HashMap contains entry(key and value). 

Java LinkedHashMap class 
o A LinkedHashMap contains values based on the key. It implements the Map interface 

and extends HashMap class. 

o It contains only unique elements. 

o It may have one null key and multiple null values. 

o It is same as HashMap instead maintains insertion order. 

Hierarchy of LinkedHashMap class: 



 

Example of LinkedHashMap class: 

 

 



 


