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Syllabus: The    Java    Environment:  Java    Development Kit (JDK), Java virtual machine, Java programming 

environment (compiler, interpreter, applet viewer, debugger), Java Application Programming Interface (API), 

Basic idea of application and applet. Java as an object oriented language: objects, classes, encapsulation, 

inheritance and software reuse, polymorphism, abstract classes and abstract methods, defining an interface, 

implementing & applying interfaces, variables in interfaces, extending interfaces, Packages, scope and 

lifetime; Access specifies; Constructors; Copy constructor; this pointer; finalize() method; arrays; Memory 

allocation and garbage collection. 

 

Introduction to Java: Java is a general purpose, object-oriented programming language developed by Sun 

Microsystems of USA in 1991. Originally called Oak, by James Gosling, one of the inventors of Java. It was 

designed for development of software for consumer electronic devices, like, TV, VCR, Toaster and other 

electronic gadgets. The development tea had a strong impact of making the language simple, portable and 

highly reliable.  

The prime motive of Java was the need for a platform independent language. The second motive was to design 

a language which is “Internet Enable”. To run the programs on internet, Green project team come up with the 

idea of developing “Web Applet”. The team developed a web browser called “Hot Java” to locate and run 

applet programs on internet. The most striking feature of Java is “Platform neutralness”. Java is the first 

language that is not tied to any particular hardware or O.S. Table -1 below lists some important milestone in 

development of Java. 

 

YEAR DEVELOPMENT 

1990 Sun Microsystem started to develop special software for electronic devices. 

1991 James Goslings developed a new language “OAK”. 

1992 New language Oak was demonstrated in hand held devices. 

1993 
World Wide Web (WWW)appeared on internet and transformed the  text based 

internet to graphical environment. Sun developed Applets 

1994 
Green project team developed a web browser “Hot Java” to run applets on 

internet. 

1995 Oak was renamed to JAVA 

1996 
Java established itself as the leader of internet programming. Sun released Java 

development kit 1.0 

1997 
Sun released Java development kit 1.1(JDK 1.1).1998Sun released Java2 with 

version 1.2(SDK 1.2) 

1999 Sun released Java2 standard edition (J2SE) and Enterprise Edition (J2EE). 

2000 J2SE with SDK 1.3 was released. 

2002 J2SE with SDK 1.4 was released. 

2004 J2SE with JDK 5.0 was released. 

2006 
Java SE 6 was released. Sun Microsystems changed the name to Java SE from 

Java 2 SE. 

2011 Java SE 7 was released. 

2014 Java SE 8 was released. 

Table -1 Milestone in development of Java. 
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Java Features: The primary objective of Java programming language creation was to make it portable, simple 

and secure programming language. Apart from this, there are also some excellent features which play an 

important role in the popularity of this language. 

The features of Java are also known as java 

buzzwords. 

A list of most important features of Java 

language is given below. 

1. Simple 

2. Object-Oriented 

3. Portable 

4. Platform Indepesndent 

5. Secured 

6. Robust 

7. Architecture neutral 

8. Compiled & Interpreted 

9. High Performance 

10. Multithreaded 

11. Distributed 

12. Dynamic 

 

 

Fig – 1 Features of Java 

Why Java is Platform Independent? 

Java is platform independent because it is different from other languages like C, C++, etc. which are compiled 

into platform specific machines while Java is a write once, run anywhere language. A platform is the hardware 

or software environment in which a program runs. 

There are two types of platforms software-based and hardware-

based. Java provides a software-based platform. 

The Java platform differs from most other platforms in the 

sense that it is a software-based platform that runs on the top of 

other hardware-based platforms. It has two components:  

1. Runtime Environment 

2. API (Application Programming Interface) 

Java code can be run on multiple platforms, for example, 

Windows, Linux, Sun Solaris, Mac/OS, etc. Java code is 

compiled by the compiler and converted into bytecode. This 

bytecode is a platform-independent code because it can be run 

on multiple platforms, i.e., Write Once and Run Anywhere 

(WORA). 

Fig – 2 Platform Independence of Java 

C++ vs Java 

There are many differences and similarities between the C++ programming language and Java. A list of top 

differences between C++ and Java are given below: 

Comparison 

Index 
C++ Java 

Platform-

independent 
C++ is platform-dependent. Java is platform-independent. 

Mainly used for 
C++ is mainly used for system 

programming. 

Java is mainly used for application 

programming. It is widely used in window, 

web-based, enterprise and mobile applications. 

Design Goal 

C++ was designed for systems 

and applications programming. It 

was an extension of C 

programming language. 

Java was designed and created as an interpreter 

for printing systems but later extended as a 

support network computing. It was designed 
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with a goal of being easy to use and accessible 

to a broader audience.  

Goto C++ supports the goto statement. Java doesn't support the goto statement. 

Multiple 

inheritance 

C++ supports multiple 

inheritance. 

Java doesn't support multiple inheritance 

through class. It can be achieved by interfaces 

in java. 

Operator 

Overloading 

C++ supports operator 

overloading. 
Java doesn't support operator overloading. 

Pointers 
C++ supports pointers. You can 

write pointer program in C++. 

Java supports pointer internally. However, you 

can't write the pointer program in java. It means 

java has restricted pointer support in java. 

Compiler and 

Interpreter 

C++ uses compiler only. C++ is 

compiled and run using the 

compiler which converts source 

code into machine code so, C++ 

is platform dependent.  

Java uses compiler and interpreter both. Java 

source code is converted into bytecode at 

compilation time. The interpreter executes this 

bytecode at runtime and produces output. Java 

is interpreted that is why it is platform 

independent.  

Call by Value and 

Call by reference 

C++ supports both call by value 

and call by reference. 

Java supports call by value only. There is no 

call by reference in java. 

Structure and 

Union 

C++ supports structures and 

unions. 
Java doesn't support structures and unions. 

Thread Support 

C++ doesn't have built-in support 

for threads. It relies on third-party 

libraries for thread support. 

Java has built-in thread support. 

Documentation 

comment 

C++ doesn't support 

documentation comment. 

Java supports documentation comment (/** ... 

*/) to create documentation for java source 

code. 

Virtual Keyword 

C++ supports virtual keyword so 

that we can decide whether or not 

override a function. 

Java has no virtual keyword. We can override 

all non-static methods by default. In other 

words, non-static methods are virtual by 

default. 

unsigned right 

shift >>> 

C++ doesn't support >>> 

operator. 

Java supports unsigned right shift >>> operator 

that fills zero at the top for the negative 

numbers. For positive numbers, it works same 

like >> operator. 

Inheritance Tree 
C++ creates a new inheritance 

tree always. 

Java uses a single inheritance tree always 

because all classes are the child of Object class 

in java. The object class is the root of the 

inheritance tree in java. 

Hardware C++ is nearer to hardware. Java is not so interactive with hardware. 

Object-oriented 

C++ is an object-oriented 

language. However, in C 

language, single root hierarchy is 

not possible. 

Java is also an object-oriented language. 

However, everything (except fundamental 

types) is an object in Java. It is a single root 

hierarchy as everything gets derived from 

java.lang.Object.  

Table -2 C++ vs Java 

 

The Java Environment: The Java Environment includes a large number of development tools and hundreds 

of classes and methods. The Development tools are a part of the system known as JDK (Java Development 

Kit) and the classes and methods are the part of JSL (Java Standard Library) also known as API (Application 

Programming Interface). 

 

JDK (Java Development Kit): JDK is an acronym for Java Development Kit. The Java Development Kit 

(JDK) is a software development environment which is used to develop Java applications and applets. It 

physically exists. It contains JRE + development tools. Some development tools include: 
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JDK Tool Description 

javac 

The Java Compiler, which translates Java Source Code into bytecode files that the 

Interpreter can understand. 

 

java 

The Java Interpreter, which runs applets and applications by reading & interpreting 

bytecodes. 

 

appletviewer 
Enables us to run Java Applets without actually using compatible Java Browser. 

 

jdb 
Java debugger, which helps us to find errors in our programs. 

 

javadoc 
Creates HTML format documentation from Source Code file. 

 

Table – 3 The JDK Tools 

 

The way these tools are applied to build and run Java Applications is illustrated in Figure – 3. To create a java 

program, we need to create a source file using a text editor, such as Notepad or Notepad++, etc. the source 

code is then compiled using the java compiler javac and execute using the Java Interpreter java. The Java 

Debugger jdb is used to find errors, if any in the program. 

 

 
Fig – 3 Compiling and Running a Java Program. 

 

JRE (Java Run-time Environment): JRE stands for “Java Runtime Environment” and may also be 

written as “Java RTE.” The Java Runtime Environment provides the minimum requirements for executing a 

Java application; it consists of the Java Virtual Machine (JVM), core classes, and supporting files. 

 

How does JRE works? 

To understand how the JRE works let us consider a Java source file saved as Example.java. The file is 

compiled into a set of Byte Code that is stored in a “.class” file. Here it will be “Example.class”. 
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The following actions occur at runtime. 

• Class Loader: The Class Loader loads all necessary classes needed for the execution of a program. 

It provides security by separating the namespaces of the local file system from that imported through 

the network. These files are loaded either from a hard disk, a network or from other sources. 

• Byte Code Verifier: The JVM puts the code through the Byte Code Verifier that checks the format 

and checks for an illegal code. Illegal code, for example, is code that violates access rights on objects 

or violates the implementation of pointers. 

The Byte Code verifier ensures that the code adheres to the JVM specification and does not violate 

system integrity. 

• Interpreter: At runtime the Byte Code is loaded, checked and run by the interpreter. The interpreter 

has the following two functions: 

i. Execute the Byte Code. 

ii. Make appropriate calls to the underlying hardware. 

 

JVM Architecture: JVM (Java Virtual Machine) acts as a run-time engine to run Java applications. JVM is 

the one that actually calls the main method present in a java code. JVM is a part of JRE (Java Runtime 

Environment). 

Java applications are called WORA (Write Once Run Anywhere). This means a programmer can develop Java 

code on one system and can expect it to run on any other Java enabled system without any adjustment. This 

is all possible because of JVM. 

When we compile a .java file, .class files (contains byte-code) with the same class names present in .java file 

are generated by the Java compiler. This .class file goes into various steps when we run it. These steps together 

describe the whole JVM. 

 

 
Fig – 4 JVM Architecture 

 

Class Loader: It is mainly responsible for three activities. 

i. Loading: The Class loader reads the .class file, generate the corresponding binary data and save it in 

method area. For each .class file, JVM stores following information in method area. 

• Fully qualified name of the loaded class and its immediate parent class. 

• Whether .class file is related to Class or Interface or Enum 

• Modifier, Variables and Method information etc.  

After loading .class file, JVM creates an object of type Class to represent this file in the heap memory. Please 

note that this object is of type Class predefined in java.lang package. This Class object can be used by the 

programmer for getting class level information like name of class, parent name, methods and variable 

information etc. To get this object reference we can use getClass() method of Object class. 
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ii. Linking: Performs verification, preparation, and (optionally) resolution. 

• Verification: It ensures the correctness of .class file i.e. it check whether this file is properly 

formatted and generated by valid compiler or not. If verification fails, we get run-time exception 

java.lang.VerifyError. 

• Preparation: JVM allocates memory for class variables and initializing the memory to default 

values. 

• Resolution: It is the process of replacing symbolic references from the type with direct references. 

It is done by searching into method area to locate the referenced entity. 

 

iii. Initialization: In this phase, all static variables are assigned with their values defined in the code and 

static block (if any). This is executed from top to bottom in a class and from parent to child in class 

hierarchy. In general, there are three class loaders: - 

a. Bootstrap class loader: Every JVM implementation must have a bootstrap class loader, 

capable of loading trusted classes. It loads core java API classes present in 

JAVA_HOME/jre/lib directory. This path is popularly known as bootstrap path. It is 

implemented in native languages like C, C++. 

b. Extension class loader: It is child of bootstrap class loader. It loads the classes present in the 

extensions directories JAVA_HOME/jre/lib/ext(Extension path) or any other directory 

specified by the java.ext.dirs system property. It is implemented in java by the 

sun.misc.Launcher$ExtClassLoader class. 

c. System/Application class loader: It is child of extension class loader. It is responsible to load 

classes from application class path. It internally uses Environment Variable which mapped to 

java.class.path. It is also implemented in Java by the sun.misc.Launcher$AppClassLoader class 

 

JVM Memory 

i. Method area: In method area, all class level information like class name, immediate parent 

class name, methods and variables information etc. are stored, including static variables. 

There is only one method area per JVM, and it is a shared resource. 

ii. Heap area: Information of all objects is stored in heap area. There is also one Heap Area per 

JVM. It is also a shared resource. 

iii. Stack area: For every thread, JVM create one run-time stack which is stored here. Every 

block of this stack is called activation record/stack frame which store methods calls. All local 

variables of that method are stored in their corresponding frame. After a thread terminate, it’s 

run-time stack will be destroyed by JVM. It is not a shared resource. 

iv. PC Registers: Store address of current execution instruction of a thread. Obviously each 

thread has separate PC Registers. 

v. Native method stacks: For every thread, separate native stack is created. It stores native 

method information. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig – 5 JVM Memory 
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Execution Engine 

Execution engine execute the .class (bytecode). It reads the byte-code line by line, use data and information 

present in various memory area and execute instructions. It can be classified in three parts: 

• Interpreter: It interprets the bytecode line by line and then executes. The disadvantage here is that 

when one method is called multiple times, every time interpretation is required. 

• Just-In-Time Compiler (JIT): It is used to increase efficiency of interpreter. It compiles the entire 

bytecode and changes it to native code so whenever interpreter see repeated method calls, JIT provide 

direct native code for that part so re-interpretation is not required, thus efficiency is improved. 

• Garbage Collector: It destroy un-referenced objects. For more on Garbage Collector, refer Garbage 

Collector. 

 

Java Native Interface (JNI): It is an interface which interacts with the Native Method Libraries and provides 

the native libraries (C, C++) required for the execution. It enables JVM to call C/C++ libraries and to be called 

by C/C++ libraries which may be specific to hardware. 

 

Native Method Libraries: It is a collection of the Native Libraries (C, C++) which are required by the 

Execution Engine. 

 

Java API (Java Application Programming Interface): JSL (Java Standard Library) or API includes classes 

and methods grouped into packages. 

• Most commonly used packages are: 

• IO Package: Collection of classes for I/O manipulation. 

• AWT Package: The Abstract Window Toolkit for implementing GUI. 

• Swing Package: A light weight package as compared to AWT for implementing GUI. 

• Utility Package: Collection of classes for functions such as date and time. 

• Networking Package: Collection of classes for communicating with other computers on the 

network. 

A Simple Java Program: 

 

 

Application vs Applets: 

An Application also referred to as application program; is a stand-alone Java program that runs with the 

support of a virtual machine in a client or server side. A Java application is designed to perform a specific 

function to run on any Java-compatible virtual machine regardless of the computer architecture. 

 

Any application program can access any data or information or any resources available on the system without 

any security restrictions. Java application programs run by starting the Java interpreter from the command 

prompt and are compiled using the javac command and run using the java command. Every application 

program generally stays on the machine on which they are deployed. It has a single start point which has a 

main() method. 

Unlike a Java application program, an Applet is specifically designed to be executed within an HTML web 

document using an external API. They are basically small programs – more like the web version of an 

application – that require a Java plugin to run on client browser. They run on the client side and are generally 

used for internet computing. You can execute a Java applet in a HTML page exactly as you would include an 

image in a web page. 

Applets are also compiled using the javac command but can only run using the appletviewer command or with 

a browser. A Java applet is capable of performing all kinds of operations such as play sounds, display graphics, 

perform arithmetic operations, create animated graphics, etc. 

Sr.No. Characteristic Java Application Java Aapplet 

1. 
Definition 

An application is a standalone Java 

program which can be run independently 

An applet is a form of Java 

program which is embedded 
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on client/server without the need of a web 

browser. 

with HTML page and loaded by 

a web server to be run on a web 

browser. 

2. 

main() method 

The execution of the program starts from 

the main() method. 

There is no requirement of 

main() method for the execution 

of the program. 

3. 
Access 

Restrictions 

Application can access local disk files/ 

folders and network system. 

Applet doesn’t have access to 

the local network files and 

folders. 

4. 
GUI 

It doesn’t require any Graphical User 

Interface (GUI). 

It must run within GUI. 

5. 

Security 

It is a trusted application and doesn’t 

require much security. 

It requires high-security 

constraints as applets are 

untrusted. 

6. 
Environment 

for Execution 

It requires Java Runtime Environment 

(JRE) for its successful execution. 

It requires a web browser like 

Chrome, Firefox, etc for its 

successful execution. 

7. 

Installation 

It is explicitly run and installed on a local 

system.An applet doesn’t have access to 

local files and so it cannot perform read 

and write operations on files stored on 

local disk. 

It doesn’t require any explicit 

installation to be done. 

8. 

Read/ Write 

Operation 

An application can perform read and 

write operations on files stored on the 

local disk. 

An applet doesn’t have access to 

local files and so cannot perform 

read and write operations on 

files stored on local disk. 

Table – 4 Application Vs Applet 

 

Java as Object Oriented Language 

 

Classes and Objects in Java:  

What is an object? An entity that has state and behavior is known as an object e.g., chair, bike, marker, pen, 

table, car, etc. It can be physical or logical (tangible and intangible). The example of an intangible object is 

the banking system. An object has three characteristics: 

• State: represents the data (value) of an object. 

• Behavior: represents the behavior (functionality) of 

an object such as deposit, withdraw, etc. 

• Identity: An object identity is typically implemented 

via a unique ID. The value of the ID is not visible to 

the external user. However, it is used internally by the 

JVM to identify each object uniquely. 

For Example, Pen is an object. Its name is Reynolds; 

color is white, known as its state. It is used to write, so 

writing is its behavior. 

An object is an instance of a class. A class is a template or 

blueprint from which objects are created. So, an object is the 

instance (result) of a class. In short, Object is: 

• a real-world entity. 

• a runtime entity. 

• an entity which has state and behavior. 

• an instance of a class.      Fig – 6 Characteristics of Object 

What is a class? A class is a group of objects which have common properties. It is a template or blueprint 

from which objects are created. It is a logical entity. It can't be physical. 
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A class in Java can contain: 

i. Fields 

ii. Methods  

iii. Constructors 

iv. Blocks 

v. Nested class and interface 

• Syntax to declare a class in Java: 

class <class_name> [extends <superclass_name]{ 

fields declaration; 

methods declaration; 

} 

Encapsulation: Encapsulation is the process of wrapping code and data together into a single unit, for 

example, a capsule which is mixed of several medicines. 

 

Advantage of Encapsulation in Java: 

i. By providing only a setter or getter method, you can make the class read-only or write-only. In other 

words, you can skip the getter or setter methods. 

ii. It provides you the control over the data. Suppose you want to set the value of id which should be 

greater than 100 only, you can write the logic inside the setter method. You can write the logic not to 

store the negative numbers in the setter methods. 

iii. It is a way to achieve data hiding in Java because other class will not be able to access the data through 

the private data members. 

iv. The encapsulate class is easy to test. So, it is better for unit testing. 

 

Inheritance: Inheritance is a mechanism in which one object acquires all the properties and behaviors of a 

parent object. 

 

Why use inheritance in java? 

• For Method Overriding (so runtime polymorphism can be achieved). 

• For Code Reusability. 

 

Terms used in Inheritance: 

• Class: A class is a group of objects which have common properties. It is a template or blueprint from which 

objects are created. 

• Sub Class/Child Class: Subclass is a class which inherits the other class. It is also called a derived class, 

extended class, or child class.  

• Super Class/Parent Class: Superclass is the class from where a subclass inherits the features. It is also called 

a base class or a parent class. 

• Reusability: As the name specifies, reusability is a mechanism which facilitates you to reuse the fields and 

methods of the existing class when you create a new class. You can use the same fields and methods already 

defined in the previous class.  

 

The syntax of Java Inheritance: 

class Subclass-name extends Superclass-name   

{   

   //methods and fields   

}   

The extends keyword indicates that you are making a new class that derives from an existing class. The 

meaning of "extends" is to increase the functionality. 

In the terminology of Java, a class which is inherited is called a parent or superclass, and the new class is 

called child or subclass. 
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Types of inheritance in java: 

On the basis of class, there can be three types of inheritance in java: single, multilevel and hierarchical. 

In java programming, multiple and hybrid inheritance is supported through interface only. We will learn about 

interfaces later. 

 

 
Fig – 7: Types of Inheritance 

 

Polymorphism: Polymorphism is considered as one of the important features of Object-Oriented 

Programming. Polymorphism allows us to perform a single action in different ways. The word poly means 

many and morphs means forms. In other words, polymorphism allows you to define one interface and have 

multiple implementations. 

 

In Java polymorphism is mainly divided into two types: 

• Compile time Polymorphism 

• Runtime Polymorphism 

 

1. Compile time polymorphism: It is also known as static polymorphism. This type of polymorphism 

is achieved by function overloading or operator overloading. 

 

• Method Overloading: When there are multiple functions with same name but different parameters 

then these functions are said to be overloaded. Functions can be overloaded by change in number of 

arguments or/and change in type of arguments. 
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Example: By using different types of arguments 

// Java program for Method overloading  

class MultiplyFun{  

 // Method with 2 parameter  

 static int Multiply(int a, int b){  

  return a * b;  

 }  

 // Method with the same name but 3 parameter  

 static int Multiply(int a, int b, int c){  

  return a * b * c;  

 }  

}  

class Main {  

 public static void main(String[] args){  

  System.out.println(MultiplyFun.Multiply(2, 4));  

  System.out.println(MultiplyFun.Multiply(2, 7, 3));  

 }  

} 

 

• Operator Overloading: Java also provide option to overload operators. For example, we can make 

the operator (‘+’) for string class to concatenate two strings. We know that this is the addition operator 

whose task is to add two operands. So, a single operator ‘+’ when placed between integer operands, 

adds them and when placed between string operands, concatenates them.  

In java, only “+” operator can be overloaded: 

• To add integers 

• To concatenate strings  

Example: 

// Java program for Operator overloading  
class OperatorOverload {  

 void operator(String str1, String str2){  

  String s = str1 + str2;  

  System.out.println("Concatinated String - "+ s);  

 }  

 void operator(int a, int b){  

  int c = a + b;  

  System.out.println("Sum = " + c);  

 }  

}  

class Main {  

 public static void main(String[] args) {  

  OperatorOverload obj = new OperatorOverload();  

  obj.operator(2, 3);  

  obj.operator("Hello", "World");  

 }  

} 

2.  Runtime Polymorphism: It is also known as Dynamic Method Dispatch. It is a process in which a 

function call to the overridden method is resolved at Runtime. This type of polymorphism is achieved 

by Method Overriding.  

 

• Method overriding, On the other hand, occurs when a derived class has a definition for one of the 

member functions of the base class. That base function is said to be overridden.  

Example: 
// Java program for Method overrinding  

class Parent {  

Downloaded from www.rgpvnotes.in

Page no: 11 Get real-time updates from RGPV

https://www.rgpvnotes.in
https://alerts.rgpvnotes.in/
https://www.rgpvnotes.in/


 void Print() {  

  System.out.println("parent class");  

 }  

}  

class subclass1 extends Parent {  

 void Print() {  

  System.out.println("subclass1");  

 }  

}  

class subclass2 extends Parent {  

 void Print() {  

  System.out.println("subclass2");  

 }  

}  

class TestPolymorphism3 {  

 public static void main(String[] args) {  

  Parent a;  

  a = new subclass1();  

  a.Print();  

  a = new subclass2();  

  a.Print();  

 }  

} 

Output:  
subclass1 

subclass2 

 

Abstraction in Java 

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

In simple words, it shows only essential things to the user and hides the internal details, for example, sending 

SMS where you type the text and send the message. You don't know the internal processing about the message 

delivery. Abstraction lets you focus on what the object does instead of how it does it.  

Ways to achieve Abstraction 

There are two ways to achieve abstraction in java 

1. Abstract class (0 to 100%) 

2. Interface (100%) 

 

Abstract class in Java: 

An abstract class is like a class but it will have abstract methods and concrete methods. Abstract methods 

don’t have an implementation. It will only have the method declaration. 

 

Points to Remember 

• An abstract class must be declared with an abstract keyword. 

• It can have abstract and non-abstract methods. 

• It cannot be instantiated. 

• It can have constructors and static methods also. 

• It can have final methods which will force the subclass not to change the body of the method. 

• Child class which extends the abstract class should implement all the abstract methods of the parent 

class or the Child class should be declared as an abstract class. 

 

Abstract Methods in Java: 

Abstract methods, similar to methods within an interface, are declared without any implementation. They are 

declared with the purpose of having the child class provide implementation. They must be declared within an 

abstract class. 
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Example:  

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig – 8 Abstract Class & Abstract Method 

 

 

Interfaces in Java: An interface is an abstract type that is used to specify a behavior that classes must 

implement. They are similar to protocols. Interfaces are declared using the interface keyword, and may only 
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contain method signature and constant declarations (variable declarations that are declared to be both static 

and final). All methods of an Interface do not contain implementation (method bodies) as of all versions below 

Java 8. Starting with Java 8, default and static methods may have implementation in the interface definition. 

Interfaces cannot be instantiated, but rather are implemented. A class that implements an interface must 

implement all of the non-default methods described in the interface, or be an abstract class. 

One benefit of using interfaces is that they simulate multiple inheritance. All classes in Java must have 

exactly one base class, the only exception being java.lang.Object (the root class of the Java type system); 

multiple inheritance of classes is not allowed. However, an interface may inherit multiple interfaces and a 

class may implement multiple interfaces. 

 

Syntax for defining an Interface: 

interface <interface_name> { 

     

    // declare constant fields 

    // declare methods that are abstract by default. 

} 

Example: 
// A simple interface  

interface Player  

{  

 final int id = 10;  

 int move();  

} 
 

Why do we use interface? 

• It is used to achieve total abstraction. 

• Since java does not support multiple inheritance in case of class, but by using interface it can achieve 

multiple inheritance. 

• It is also used to achieve loose coupling. 

• Interfaces are used to implement abstraction. So, the question arises why use interfaces when we 

have abstract classes?  

The reason is, abstract classes may contain non-final variables, whereas variables in interface are final, 

public and static. 

Example:  
// Java program to demonstrate working of interface.  

import java.io.*;  

// A simple interface  

interface in1{  

 // public, static and final  

 final int a = 10;  

 

 // public and abstract  

 void display();  

}  

// A class that implements interface.  

class testClass implements in1 {  

 // Implementing the capabilities of  

 // interface.  

 public void display() {  

  System.out.println("Hello");  

 }  

 // Driver Code  

 public static void main (String[] args) {  

  testClass t = new testClass();  

  t.display();  
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  System.out.println(a);  

 }  

} 

Output: 
Hello 

10 

 

The 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. 

 

 

Fig – 9 Relationship between Classes and Interfaces 

Interface Variables 

A Java interface can contain both variables and constants. However, often it does not makes sense to place 

variables in an interface. In some cases, it can make sense to define constants in an interface. Especially if 

those constants are to be used by the classes implementing the interface, e.g. in calculations, or as 

parameters to some of the methods in the interface. However, it’s not advisible to place variables in Java 

interfaces if you can.  

All variables in an interface are public, even if you leave out the public keyword in the variable declaration.  

 

Abstract Class vs Interface 

Abstract class and interface both are used to achieve abstraction where we can declare the abstract methods. 

Abstract class and interface both can't be instantiated. 

But there are many differences between abstract class and interface that are given below: 

 

S. 

N. 

Abstract class Interface 

1. 
Abstract class can have abstract and non-

abstract methods. 

Interface can have only abstract methods. Since 

Java 8, it can have default and static methods 

also. 

2. 
Abstract class doesn't support multiple 

inheritance. 
Interface supports multiple inheritance. 

3. 
Abstract class can have final, non-final, 

static and non-static variables. 
Interface has only static and final variables. 

4. 
Abstract class can provide the 

implementation of interface. 

Interface can't provide the implementation of 

abstract class. 

5. 
The abstract keyword is used to declare 

abstract class. 
The interface keyword is used to declare interface. 

6. 
An abstract class can extend another Java 

class and implement multiple Java interfaces. 

An interface can extend another Java interface 

only. 

7. 
An abstract class can be extended using 

keyword "extends". 

An interface can be implemented using keyword 

"implements". 

8. 
A Java abstract class can have class members 

like private, protected, etc. 
Members of a Java interface are public by default.  
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9. 

Example: 

public abstract class Shape{ 

public abstract void draw(); 

} 

Example: 

public interface Drawable{ 

void draw(); 

} 

 

Packages: A java package is a group of similar types of classes, interfaces and sub-packages. 

• Package in java can be categorized in two form, built-in package and user-defined package. 

• There are many built-in packages such as java, lang, awt, javax, swing, net, io, util, sql etc. 

• Here, we will have the detailed learning of creating and using user-defined packages. 

 

Advantages of Java Package 

1) Java package is used to categorize the classes and interfaces so that they can be easily maintained. 

2) Java package provides access protection. 

3) Java package removes naming collision. 

 
Fig – 10: Packages in Java 

 

Simple example of java package 

The package keyword is used to create a package in java. 

//save as Simple.java   

package mypack;   

public class Simple{   

 public static void main(String args[]){   

    System.out.println("Welcome to package");   

   }   

}   

How to compile java package 

If you are not using any IDE, you need to follow the syntax given below: 

 

javac -d directory javafilename   

For example 

javac -d . Simple.java   

 

The -d switch specifies the destination where to put the generated class file. You can use any directory name 

like /home (in case of Linux), d:/abc (in case of windows) etc. If you want to keep the package within the 

same directory, you can use . (dot). 
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How to run java package program 

You need to use fully qualified name e.g. mypack.Simple etc to run the class. 

• To Compile: javac -d . Simple.java 

• To Run: java mypack.Simple 

Output: Welcome to package 

 

The -d is a switch that tells the compiler where to put the class file i.e. it represents destination. The . 

represents the current folder. 

 

How to access package from another package? 

There are three ways to access the package from outside the package. 

1) import package.*; 

2) import package.classname; 

3) fully qualified name. 

ss 

1) Using packagename.* 

If you use package.* then all the classes and interfaces of this package will be accessible but not 

subpackages. 

The import keyword is used to make the classes and interface of another package accessible to the current 

package. 

Example of package that import the packagename.* 

//save by A.java   

package pack;   

public class A{   

  public void msg(){System.out.println("Hello");}   

}   

//save by B.java   

package mypack;   

import pack.*;   

 

class B{   

  public static void main(String args[]){   

   A obj = new A();   

   obj.msg();   

  }   

}   

Output:Hello 

 

2) Using packagename.classname 

If you import package.classname then only declared class of this package will be accessible. 

Example: 

//save by A.java   

package pack;   

public class A{   

  public void msg(){System.out.println("Hello");}   

}   

//save by B.java   

package mypack;   

import pack.A;   

class B{   

  public static void main(String args[]){   

    A obj = new A();   
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   obj.msg();   

  }   

}   

Output:Hello 

 

3) Using fully qualified name 

If you use fully qualified name then only declared class of this package will be accessible. Now there is no 

need to import. But you need to use fully qualified name every time when you are accessing the class or 

interface. 

It is generally used when two packages have same class name e.g. java.util and java.sql packages contain 

Date class. 

Example: 

 

//save by A.java   

package pack;   

public class A{   

  public void msg(){System.out.println("Hello");}   

}   

//save by B.java   

package mypack;   

class B{   

  public static void main(String args[]){   

    pack.A obj = new pack.A();//using fully qualified name   

    obj.msg();   

  }   

}   

Output: Hello 

 

Note: If you import a package, subpackages will not be imported. 

If you import a package, all the classes and interface of that package will be imported excluding the classes 

and interfaces of the subpackages. Hence, you need to import the subpackage as well. 

 

Note:Sequence of the program must be package then import then class. 

 

 

 

 

 

 

 

 

 

 

 

Fig – 10: Structure of Java Program while using Package 

 

 

Scope & Lifetime: The scope of a variable defines the section of the code in which the variable is visible. 

As a general rule, variables that are defined within a block are not accessible outside that block. 

• The lifetime of a variable refers to how long the variable exists before it is destroyed. 

• Destroying variables refers to deallocating the memory that was allotted to the variables when 

declaring it. 

package 

import 

class 
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Access Specifiers: The access modifiers in Java specifies the accessibility or scope of a field, method, 

constructor, or class. 

To change the access level of fields, constructors, methods, and class access modifiers can be applied on 

it.  

There are two types of modifiers in Java: 

• access modifiers 

• non-access modifiers. 

There are four types of Java access modifiers: 

o Private: The access level of a private modifier is only within the class. It cannot be accessed 

from outside the class. 

o Protected: The access level of a protected modifier is within the package and outside the 

package through child class. If you do not make the child class, it cannot be accessed from 

outside the package. 

o Public: The access level of a public modifier is everywhere. It can be accessed from within the 

class, outside the class, within the package and outside the package. 

o Default: The access level of a default modifier is only within the package. It cannot be accessed 

from outside the package. If you do not specify any access level, it will be the default. 

The non-access modifiers are, static, abstract, synchronized, native, volatile, transient, etc. 

 

Understanding Java Access Modifiers: 

Access 

Modifier 
within class 

within 

package 

outside 

package by 

subclass only 

outside 

package 

Private Y N N N 

Default Y Y N N 

Protected Y Y Y N 

Public Y Y Y Y 

 

Constructors: Constructor is a block of codes similar to the method. It is called when an instance of the 

class is created. At the time of calling constructor, memory for the object is allocated in the memory.  

It is a special type of method which is used to initialize the object. 

Every time an object is created using the new() keyword, at least one constructor is called.  

It calls a default constructor if there is no constructor available in the class. In such case, Java compiler 

provides a default constructor by default. 

 

Rules for creating Java constructor: The rules for defining the constructor are: 

• Constructor name must be the same as its class name 

• A Constructor must have no explicit return type not even void. 

• A Java constructor cannot be abstract, static, final, and synchronized. 

     

Types of Constructors: The different constructors available in Java: 

• Default constructor (no-args constructor) 

• Parameterized constructor 

 

 

this Keyword: this keyword is a reference variable in Java that refers to the current object.  
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The various usages of this keyword in Java are as follows:  

• It can be used to refer instance variable of current class  

• It can be used to invoke or initiate current class constructor 

• It can be passed as an argument in the method call 

• It can be passed as argument in the constructor call 

• It can be used to return the current class instance 

Example: 
class A{  
    B obj;  
    // Parameterized constructor with object of B   
    // as a parameter  
    A(B obj){  
        this.obj = obj;  

          
     // calling display method of class B  
        obj.display();  
    }  

       
}  
class B{  
    int x = 5;  

       
    // Default Contructor that create a object of A   
    // with passing this as an argument in the   
   // constructor  
    B(){  
        A obj = new A(this);  
    }  

       
    // method to show value of x   
    void display(){  
        System.out.println("Value of x in Class B : " + x);  
    }  

       
    public static void main(String[] args) {  
        B obj = new B();  
    }  
}  

Output: 
Value of x in Class B : 5 

  

finalize() Method: It is a method that the Garbage Collector always calls just before the 

deletion/destroying the object which is eligible for Garbage Collection, so as to perform clean-up activity. 

Clean-up activity means closing the resources associated with that object like Database Connection, 

Network Connection or we can say resource de-allocation. Remember it is not a reserved keyword. 

Once finalize method completes immediately Garbage Collector destroy that object. finalize method is 

present in Object class and its syntax is: 
protected void finalize throws Throwable{} 

Since Object class contains finalize method hence finalize method is available for every java class since Object 

is superclass of all java classes. Since it is available for every java class hence Garbage Collector can 

call finalize method on any java object 

Now, the finalize method which is present in Object class, has empty implementation, in our class clean-up 

activities are there, then we have to override this method to define our own clean-up activities. 

 

Important points:  

• There is no guarantee about the time when finalize is called. It may be called any time after the 

object is not being referred anywhere (cab be garbage collected). 
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• JVM does not ignore all exceptions while executing finalize method, but it ignores only Unchecked 

exceptions. If the corresponding catch block is there then JVM won’t ignore and corresponding 

catch block will be executed.  

• System.gc() is just a request to JVM to execute the Garbage Collector. It’s up-to JVM to call 

Garbage Collector or not.Usually JVM calls Garbage Collector when there is not enough space 

available in the Heap area or when the memory is low. 

Example: 

The following example shows the usage of lang.Object.finalize() method. 
import java.util.*; 

public class ObjectDemo extends GregorianCalendar { 

   public static void main(String[] args) { 

      try { 

         // create a new ObjectDemo object 

         ObjectDemo cal = new ObjectDemo(); 

         // print current time 

         System.out.println("" + cal.getTime()); 

         // finalize cal 

         System.out.println("Finalizing..."); 

         cal.finalize(); 

         System.out.println("Finalized."); 

      }catch (Throwable ex) { 

            ex.printStackTrace(); 

      } 

   } 

} 

Output: 
Sat Sep 22 00:27:21 EEST 2012 

Finalizing... 

Finalized. 

 

Arrays:  

Memory Allocation: 

Garbage Collection: 
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We hope you find these notes useful. 

You can get previous year question papers at  

https://qp.rgpvnotes.in . 

 

If you have any queries or you want to submit your 

study notes please write us at 

rgpvnotes.in@gmail.com 
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