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i) Algorithm / Flowchart   - 20%  

  ii) Writing the program in the main answer book - 30%  

  iii) Test and debug the program  - 30% 

   iv) Display the correct output   - 20%     
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CORE PRACTICAL VI - PROGRAMMING IN JAVA 

 

1.Write a program to find the Area of Square, Rectangle and Circle using Method 

Overloading.  

2. Write a program to sort the list of numbers using Command Line Arguments.  

3. Write a program to multiply the given two matrices.  

4. Write a program to design a class to represent a bank account. Include the following: Data 

Members: Name of the depositor, Account number, Type of account, and Balance amount in 

the account. Methods: To assign initial values, To deposit an amount, To withdraw an 

amount after checking balance, and To display the name and balance.  

5. Write a program that import the user defined package and access the Member variable of 

classes that contained by Package.  

6. Write a program to handle the Exception using try and multiple catch blocks.  

7. Write a program to illustrate the use of multithreads.  

8. Write a program to create student registration form using applet with Name, Address, Sex, 

Class, Email-id.  

9. Write a program to draw the line, rectangle, oval, text using the graphics method. 

 10. Write a program to create a sequential file that could store details about five products. 

Details include product code, cost, and number of items available and are provided through 

the keyboard. Compute and print the total value of all the five products.  

 

 

 

 

 

 

 



 

 

 

 

Syllabus 

UNIT – I  

Java Evolution – Simple Java Program – Java program structure – Java Tokens – Java 

Statements – JVM – Command Line Arguments – Constants, Variables, and Data Types – 

Operators and Expressions.   

UNIT – II 

 Decision Making and Branching: Introduction – Decision Making with if Statement – Simple 

if Statement – The if…else Statement – Nesting of if…else Statement – The else if Ladder – 

The Switch Statement – The ?: Operator. Decision Making and Looping: Introduction – The 

While Statement – The Do Statement – The For Statement – Jumps in Loops – Labelled Loops. 

Classes, Objects and Methods: Introduction – Defining a Class – Fields Declaration – Methods 

Declaration – Creating Objects – Accessing Class Members – Constructors – Methods 

Overloading – Static Members – Nesting of Methods – Inheritance – Overriding Methods – 

Final Variables and Methods – Final Classes – Finalizer Methods – Abstract Methods and 

Classes – Methods with Varargs – Visibility Control.   

 UNIT – III  

Arrays, Strings and Vectors: Introduction – One-dimensional Arrays – Creating an Array – 

Twodimensional Arrays – Strings – Vectors – Wrapper Classes – Enumerated Types – 

Annotations. Interfaces: Introduction – Defining Interfaces – Extending Interfaces – 

Implementing Interfaces – Accessing Interface Variables – Packages: Introduction – Java API 

Packages – Using System Packages – Naming Conventions – Creating Packages – Accessing a 

Package – Using a Package – Adding a Class to a Package – Hiding Classes – Static Import.   

 UNIT – IV  

Multithreaded Programming:  Introduction – Creating Threads – Extending the Thread class 

– Stopping and Blocking a Thread  - Life cycle of a Thread – Using Thread methods – Thread 

Exceptions – Thread Priority – Synchronization – Implementing the Runnable interface – 

Interthread Communication. Managing Errors and Exceptions: Introduction – Types of Errors 

– Exceptions – Syntax of Exception Handling Code – Multiple Catch Statements – Using 

Finally Statement – Throwing Our Own Exceptions. Applet Programming: Introduction – 

Difference Between Applets and Applications – Write Applets - Building Applet code - 

Applet life cycle  - Creating an Executable Applet – Designing a web page – Applet Tag – 



Adding Applet to HTML File – Running the applet – Applet Tags –Passing Parameters to 

Applets – Aligning the Display – Displaying Numerical values – Getting input from the user 

– Event handling.    

UNIT – V  

Graphics Programming: Introduction – The Graphics Class -  Lines and Rectangles – Circles 

and Ellipses – Drawing Arcs – Drawing polygons – Line Graphs – Using Control Loops in 

Applets – Drawing Bar Charts. ManagingI/O Files in Java:Introduction – Concept of stream – 

Stream classes – Byte stream classes – Character stream classes – Using stream – Using the file 

class – Creation of Files – Reading/Writing characters – Reading/Writing Bytes – Handling 

Primitive Data types – Concatenating and buffering Bytes - Random access files.   

 

TEXT BOOK  

1. E. Balagurusamy, “Programming with Java,” 4th Edition, Tata McGraw Hill 

Publication, New Delhi, 2009.  

REFERENCE BOOKS  

1.Herbert Schild, "Java: The Complete Reference," Ninth Edition, Oracle Press, 2014  

2. RohitKhurana, “Programming with JAVA”, VIKAS Publications, 2014  

3. Gokila, “Advanced Java Programming”, Vijay Nicole Publications, 2014. 

 4. Muthu C, “Essentials of Java Programming”, 2nd reprint, Vijay Nicole Publications, 2014. 

5. Muthu C, “Programming with Java”, 2nd Edition, Vijay Nicole Publications, 2014.    

 

 

 

 

 

 

 

 

 

 

 



UNIT-I 

CHAPTER I 

FUNDAMENTALS OF OBJECT ORIENTED PROGRAMMING 

 One characteristic that is constant in the software industry today is the “ change”. New 
tools and new approaches are announced almost everyday. 
 Since, the invention of the computer many programming approaches have been tried.  
 These include techniques such as modular programming, top- down programming, 
bottom-up programming and structured programming.  
 The primary motivation in each case has been the concern to handle the increasing 
complexity of programs that are reliable and maintainable. 
 OBJECT ORIENTED PROGRAMMING is an approach that provides a way of 
modularizing programs by creating partitioned memory area for both data and functions that 
can be used as templates for creating copies of such modules on demand. 
 Object oriented program organizes a program around its data and a set of well-defined 
interfaces to that data.  
 An object oriented programming can be characterized as data controlling access to 
code. 
Some of the features of object-oriented paradigm are: 

(i) Emphasis is on data rather than procedure. 
(ii) Programs are divided into what are known as “objects”. 
(iii) Data structures are designed such that they characterize the objects. 
(iv) Methods that operate on the data of an object are tied together in the data structure. 
(v) Data is hidden and cannot be accessed by external functions. 
(vi) Objects may communicate with each other through methods. 
(vii) New data and methods can be easily added whenever necessary. 
(viii) Follows bottom-up approach in program design. 

 

 

Object=Data+Methods 

BASIC CONCEPTS OF OBJECT ORIENTED PROGRAMMING 

OBJECTS AND CLASSES 

Method          

 

Method  

  

   

 

 

Method          

Method 

Data 



 Objects are the basic runtime entities in an object-oriented system. This may represent a 
person, a place, a bank account or any item that the program may handle.  
 They may also represent user defined data types such as vectors and lists. Any 
programming problem is analyzed in terms of objects and the nature of communication 
between them. 
 When a program is executed, the objects interact by sending messages to one another.  
 For example „customer‟ and „account‟ are two objects in a banking program, then the 
customer object may send a message to the account object requesting for the balance.  
 Each object contains data and code to manipulate the data. Object‟s can interact without 
having to know the details of each other‟s data or code. 
 The entire set of data and code of an object can be made a user defined type using the 
concept of a class.  
 A class may be thought of as a data type and an object as a variable of that data type.  
 Once a class has been defined, we can create any number of objects belonging to that 
class.  
 Each object is associated with the data of type class with which they are created. 
 

   PERSON       ----------- OBJECT 

   NAME                           DATA 

   ROLLNO 

   MARK1 

   MARK2   

   TOTAL( )  METHODS 

 

DATA ABSTRACTION AND ENCAPSULATION 

 The wrapping up of data and methods into a single unit (class) is known as 
Encapsulation. It is the most striking feature of a class. 
  The data is not accessible to the outside world and only those methods, which are 
wrapped in the class, can access it.  
 These methods provide the interface between the object‟s data and program. The 
insulation of the data from direct access by the program is called data hiding. 
 ABSTRACTION refers to the act of representing essential features without including 
the background details or explanations. 
 A powerful way to manage abstraction is through the use of hierarchical classifications.  
 This allows you to layer the semantics of complex systems, breaking them into more 
manageable pieces.  
 From the outside, the car is a single object. Once inside, you see that the car consists of 
several subsystems, seat belts and so on.  
 In turn each of these subsystems is made up of more specialized units. 
 Hierarchical abstractions of complex systems can also be applied to computer programs. 
 The data from a traditional process oriented program can be transformed by abstraction 
into its component objects.  



 Thus each of these objects describes its own unique behavior.  
 You can treat these objects as concrete entities that respond to messages telling them to 
do something. This is the essence of object-oriented programming. 
 

INHERITANCE  

 It is the process by which one object acquires the properties of another object. This is 
important because it supports the concept of hierarchical classifications.  
 In oop, the concept of inheritance provides the idea of reusability; this means that we 
can additional features to an existing class without modifying it. 
  This is possible by deriving a new class from the existing one. The new class will have 
the combined features of both the classes. 
 Thus the real appeal and power of the inheritance mechanism is that it allows the 
programmer to reuse a class that is almost, but not exactly, what he wants and to tailor the 
class in such a way that it does not introduce any undesirable side effects into the rest of the   
classes. In java, the derived class is known as subclass. 
 

POLYMORPHISM 

 Polymorphism is another important oop concept. It means the ability to take more than 
one form. 
 Polymorphism is a feature that allows one interface to be used for a general class of 
actions.  
 The specific action is determined by the exact nature of the situation. Consider a stack 
(which is last in first out list). 
  You might have a program that requires three types of stacks. One stack is used for 
integer values, one for floating point values and open for characters. 
 The algorithm that implements each stack is the same even though the data being stored 
differs.  
 In a non-object oriented language, you would be required to create three different sets 
of stack routines, with each set using different names.  
 However, because of polymorphism, in java you can specify a general set of stack 
routines that all share the same names. 
 More generally, the concept of polymorphism is often expressed by the phrase “ one 
interface multiple methods”.  
 This means that it is possible to design a generic interface to a group of related activities.  
 This helps reduce complexity by allowing the same interface to be used to specify a 
general class of actions.  
 It is the compiler‟s job to select the specific action as it applies to each situation. 



  The programmer does not need to make this selection manually. You need only 
remember and utilize the general interface.  

  
 

DYNAMIC BINDING 

 Binding refers to the linking of a procedure call to the code to be executed in response to 
the call. 
 Dynamic binding means that the code associated with a given procedure call is not 
know until the time of the call at runtime.  
 It is associated with polymorphism and inheritance. A procedure call associated with a 
polymorphic reference depends on the dynamic type of that reference. 
 

MESSAGE COMMUNICATION 

 An object-oriented program consists of a set of objects that communicate with each 
other. 
1. Creating classes that defines objects and their behaviour. 
2. Creating objects from class definitions. 
3. Establishing communication among objects. 

 

BENEFITS OF OOPS 

1. Through inheritance, we can eliminate redundant code and extend the use of existing 
classes. 
2. We can build programs from the standard modules that communicate with each other, 
rather than having to start writing the code from the scratch. This leads to saving 
development time and higher productivity. 

Sending Object Receiving Object 

Message 

Shape 

 

Draw() 

Circle 

 

Draw(circle) 

Box 

 

Draw(box) 

Triangle 

 

Draw(triangle) 



3.  The principle of data hiding helps the programmer to build secure programs that 
cannot be invaded by code in other parts of the program. 
4. It is possible to have multiple objects to co-exist without any interference. 
5. It is possible to map objects in the problem domain to those objects in the program. 
6. It is easy to partition the work in a project based on objects. 
7. The data centered design approach enables us to capture more details of a model in an 
implement able form. 
8. Object oriented systems can be easily upgraded from small to large systems. 
9. Software complexity can be easily managed. 
 

APPLICATIONS OF OOP 

(i). Real systems 

(ii). Simulation and modeling 

(iii). Object oriented databases. 

(iv). Hypertext, hypermedia and expertext 

(v) AI and expert systems 

(vi). Neural networks and parallel programming. 

(vii). Decision support and office automation system. 

(viii). CAD/CIM systems 

JAVA EVOLUTION 

 James Gosling, Patrick Naughton, Chris Worth, ED Frank and Mike Sheridan conceived 
Java at Sun Microsystems, Inc in 1991.  
 It took 18 months to develop the first  Working version. This language was initially 
called „OAK‟ but was renamed “JAVA” in 1995. 
 The primary motivation was the need for a platform-independent (i.e. architecture-
neutral) language that could be used to create software to be embedded in various consumer 
electronic devices such as microwave oven and remote controls.  
 As you can probably guess, many different types of CPU‟s are used as controllers. The 
trouble with C and C++ (and most other languages) is that they are designed to be compiled 
for a specific target. 
 Although it is possible to compile a C++ program for just about any type of CPU, to do 
so requires a full C++ compiler together for that CPU.  
 The problems are that compilers are expensive and time consuming to create. An easier- 
more cost efficient solution was needed.  
 In an attempt to find such a solution, Gosling and others began work on a portable, 
platform-independent language that could be used to produce code that would run on a 
variety of CPU‟s under different environments.  
 This effort ultimately led to the creation of Java. 
 In 1993, the World Wide Web (WWW) appeared on the Internet and transformed the 
text-based Internet into a graphical rich environment.  



 The project team came up with the idea of developing web applets (tiny programs) 
using the new language that could run on all types of computers connected to the Internet. 
 In 1994, the team developed a web browser called “Hot java” to locate and run applet 
program on Internet. 
  Hot java demonstrated the power of new language, thus making it instantly popular 
among the Internet users.  
 So, while the device for an architecture-neutral programming language provided the 
initial spark, the Internet ultimately led to Java‟s large-scale success.  
 Java is influenced by C++ it is not an enhanced version of C++. 
 

JAVA FEATURES 

1. Compiled and interpreted. 
2. Platform – independent and portable. 
3. Object oriented 
4. Robust and secure 
5. Distributed 
6. Familiar, simple and small 
7. Multithreaded and Interactive 
8. High performance 
9. Dynamic and Extensible 
 

JAVA‟S MAGIC 

The Byte code 

 The key that allows java to solve both the security and the portability problems are that 
the output of a java compiler is not executable code. 

  Rather it is Byte code. Byte code is a highly optimized set of instructions designed to be 
executed by java runtime system, which is called the Java Virtual Machine (JVM).  

 That is in its standard form, the JVM is an interpreter for Byte code. This may come as a 
bit of a surprise. 

  As you know C++ is compiled to executable code. In fact most modern languages are 
designed to be compiled, not interpreted-mostly because of performance concerns. 

  However, the fact that a java program is executed by the JVM helps solve the major 
problems associated with downloading programs over the Internet. 

 Translating a java program into Byte code helps make it easier to run a program in a 
wide variety of environments.  
 The reason is straightforward: only the JVM needs to be implemented for each platform.  
 Once the runtime package exists for a given system, any java program can run to it. 
Remember, although the details of the JVM will differ from platform to platform, all interpret 
the same java Byte code.  
 If a java program were compiled to native code, then different versions of the same 
program would have to exist for each type of CPU connected to the Internet. 
 This is, of course, not a feasible solution. Thus, the interpretation of Byte code. Is the 
easiest way to create truly portable programs. 



 The fact that a java program is interpreted also helps to make it secure.  
 Because the execution of every java program is under the control of the JVM can contain 
the program and prevent it from generating side effects outside of the system. 
 

Platform Independent and Portable 

 The most significant contribution of java over other language is its portability. Java 
programs can be easily moved from one computer system to another, anywhere and anytime. 
 Changes and Upgrades in operating systems, processors and system resources will not 
force any changes in Java programs. 
  This is the reason why java has become a popular language for programming on 
Internet, which interconnects different kinds of systems worldwide.  
 We can download a java applet from a remote computer on to our local system through 
Internet and execute it locally. 
 Java ensures portability in two ways.  
 First java compiler generates Byte code instructions that can be implemented on 
any machine.  
 Secondly, the sizes of the primitive data types are machine independent.  
 

Object Oriented 

 Java is truly object-oriented language. Almost everything in Java is an object. 
  All program code and data reside within objects and classes.  
 Java comes with an extensive set off classes, arranged in packages, that we can use in 
our programs by inheritance. 
 

Robust and Secure 

 Java is a robust language. It provides many safeguards to ensure reliable code. 
  It has strict compile time and runtime checking for data types. It is designed as garbage 
collected language relieving the programmers virtually all memory management problems. 
 Java systems not only verify all memory access but also ensure that no viruses are 
communicated with an applet. 
  The absence of pointers in java ensures that programs cannot gain access to memory 
locations without proper authorization. 
 

Distributed 

 Java is designed for the distributed environment of the Internet because it handles 
TCP/IP protocols. 
  In fact accessing a resource using a URL is not much different from accessing a file. 
  Java application can open and access remote objects on Internet as easily as they can do 
in a local system.  
 This enables multiple programmers at multiple remote locations to collaborate and 
work together on a single project. 
 



Simple, Small and Familiar 

 Java is a small and simple language. Many features of C and C++ that ate either 
redundant or sources of unreliable code are not part of java.  
 For example java does not use pointers, preprocessor header files, goto statement and 
many others. 
 

 

Multithreaded and Interactive 

 Multithreaded means handling multiple tasks simultaneously. Java supports 
multithreaded programs.  
 This means that we need not wait for the application to finish one task before beginning 
another.  
 For example we can listen to an audio clip while scrolling a page and at the same time 
download an applet from a distant computer.  
 This feature greatly improves the interactive performance of graphical applications. 
 

Dynamic and Extensible 

 Java is a Dynamic language. Java is capable of dynamically linking in new class 
libraries, methods and objects.  
 Java can also determine the type of class through a query, making it possible to either 
dynamically link or abort the program, depending on the response. 
 

Difference between JAVA and C++ 

 JAVA does not support operator overloading. 
 JAVA does not have template classes as in C++ 
 JAVA does not support multiple Inheritances of classes. This is accomplished using a 
new feature called “Interface”. 
 JAVA does not support Global variables. Every variable and method is declared within 
a class and forms part of that class. 
 JAVA does not use pointers. 
 There are no header files in JAVA. 
 JAVA has replaces the destroy function with a finalize () function. 
 

Java Environment 

 Java environment includes a large number of development tools, and hundreds of 
classes and methods.  
 The development tolls are part of the system known as Java Development Kit (JDK) and 
the classes and methods are part of the Java Standard Library (JSL) also known as API 
(Application Programming Interface). 
E.g. 

 AppletViewer (for viewing java applets). 



 javac (java compiler) 
 java (java Interpreter, which runs applets and application by reading and 
interpreting byte code files) 

 javah (produces header files for  use with native methods) 
 

 

 

 javap(java dissembler, which enables us to convert bytecode files into a program 
description) 

 jdb (java debugger, which helps us to find errors in our programs) 
 

OVERVIEW OF JAVA LANGUAGE 

There are two types of java programs: 

 Stand-alone application 
 Web applets 
 
 Stand-alone applications are programs written in java to carry out certain tasks on a 
stand-alone local computer. 

Text Editor 

Java Source 

Code 
javadoc 

HTML Files 

javac 

 

Java Class File 
javah 

Header 

Files 

java jdb 

Java Program 

Output 



  In fact, java can be used to develop programs for all kinds of applications, which earlier 
were developed using language like C and C++.  
 Executing a standalone java program involves two steps: 
 

i. Compiling source code into byte code using javac compiler. 
ii. Executing the byte code program using java compiler. 
 Applets are small java programs developed for Internet applications.  
 An applet located on a distant computer (sever) can be downloaded via Internet and 
executed on a local computer (client) using a java capable browser. We can develop applets 
for doing everything from simple animated graphics, to complex games and utilities. 
  Since applets are embedded in an HTM document and run inside a web page creating 
and running applets arte more complex than creating an application. 
  

Simple Java Program 

  class sample 
{ 
public static void main(String a[]) 

{ 

System.out.println(“Welcome to java”); 

} 

} 

 

THE FIRST LINE: 

 Class one declares a class, which is an object oriented construct. Class is a keyword and 
declares that a new class definition follows. 
THE THIRD LINE 

 Public static void main(String a[]) defines a method named main.  
 Every java application program must include the main() method.  
 This is the starting point for the interpreter to begin the execution of the program.  
 A java application can have any number of classes but only one of them must include a 
main method to initiate the execution. 
 Public the keyword Public is an access specifier that declares the main method as 
unprotected and therefore making it accessible to all other classes. This is similar to the C++ 
public modifier. 
Static: 

 Neat appears the keyword static, which declares this method as one that belongs to the 
entire class and not part of any objects of the class. 
  It (main) must always be declared as static since the interpreter uses this method before 
any objects are created. 
Void: 



 The type modifier void states that the main method does not return any value. 
 

JAVA PROGRAM STRUCTURE: 

Comment Statement 

 

 It comprises a set of comment lines giving the name of the program, the author and 
other details which the programmer would like to refer to at a later stage. 
E.g.: 

// this is a sample program 

/*      this is a  java program */ 

Package statement: 

 The first statement allowed in a java file is a package statement.  
 This statement declares a package name and informs the compiler that the classes 
defined here belong to this package. 
E.g.:  package student; 

Import statement: 

 The next thing after a package statement may be a number of import statements. This is 
similar to the #include statement in C. 

E.g.: import student.test; 

Interface Statements: 

 It is like a class but includes a group of method declarations. It is used in implementing 
multiple inheritances. 
Class definitions 

 These are the primary and essential elements of a java program. 
 

JAVA TOKENS 

Reserved Keywords 

 Java language has 60 reserved words as keywords. 
  Keywords have specific meaning in java; we cannot use them as names for variables, 
methods and so on.  
 Java is case sensitive. All keywords are to be written in lowercase letters. 
E.g.  native case 

1. Identifiers 

 They are used for naming classes, methods, variables, objects, labels, packages and 
interfaces in a program. 
Rules for naming an identifier: 



1. They can be of any length 
2. Uppercase and lowercase letters are distinct. 
3. They can have alphabets, digits, underscore and dollar sign characters. 
4. They must not begin with a digit. 
E.g. average, sum 

 

 

2. Literals 

 Literals in java are a sequence of characters (digits, letters and other characters) that 
represent constant values to be stored in variables.  
 Java language specifies five major types of literals. They are: 
a) Integer literals 
b) Floating-point literals 
c) Character literals 
d) String literals 
e) Boolean literals 

Operators 

 An operator is a symbol that takes one or more arguments and operates on them to 
produce a result. 

Separators 

 Separators are symbols used to indicate where groups of code are divided and 
arranged. 
E.g.: Semicolon (;), comma (,) 

JAVA STATEMENTS 

 A statement is an executable combination of tokens ending with a semicolon (;) mark.  
 Statements are usually executed in sequence in the order in which they appear. 
  However, it is possible to control the flow of execution, if necessary, using special 
statements. 
Empty statement:  

 These do nothing and are used during development as a place folder. 
Labeled statement: 

 Labels in java are used as the arguments of jump statements. 
Expression statement: 

 Java has seven types of expression statements. 

 Assignment,   

  Pre-increment,  

 pre-decrement,  

 Post-increment,  

 Post-decrement,  

 Method call,  



 Allocation expression 
Selection statement 

 The various types of selection statement includes 
1. if 
2. if – else 
3. switch 
Iteration Statement: 

 The various types of iteration statement includes 
1. while 
2. do.. while 
3. for 
Synchronization Statement: 

 These are used for handling issues with multi – threading. 
 

Guarding Statement: 

 Guarding Statements are used for safe handling of code that may cause exceptions. 
These statements use the keywords try, catch and final. 
 

Java Virtual Machine(JVM) 

All language compilers translate source code into machine code for a specific computer. Java 

compiler produces an intermedia code known as bytecode for a machine that does not exist. 

This machine is called the java virtual machine and it exists only inside the computer 

memory.  

 

 

     Source code Byte Code 

Process of Compilation 

The virtual machine code is not machine specific. The machine specific code is generated by 

the java interpreter by acting as intermediary between the virtual machine and the real 

machine. Remember that the interpreter is different for different machine. 

 

Virtual 

Machine 

Java 

Compiler 

Java 

Program 



 

 

 

 

Virtual Machine Real Machine 

Process of converting bytecode into machine code 

The java object framework (Java API) acts as the intermediary between the user programs 

and the virtual machine which in turn acts as the intermediary between the operating system 

and the java object framework. 

 

COMMAND LINE ARGUMENTS 

Command Line arguments are parameters that are supplied to the application program at the 
time of invoking it for execution. The execution of the command line as follows 

java Test   // 

Java 

Interpreter 

Machine 

Code 
Byte Code 



Here, Test is the name of the program we can write java programs that can receive and use 
the arguments provided in the command line.  

 

Example: 

 public static void main (String args[]) 

 

 args is declared as an array of string (known as string objects).any arguments provided 
in the command line are passed to the array args as its elements. 

We can simply access the array elements and use them in the program as we wish. For 
example, consider the command line 

 java Test BASIC FORTRAN C++ Java 

This command line contains four. These are assigned to the array args as follows: 

BASIC -------------->   args [0] 

FORTRAN--------->   args [1] 

C++ ----------------->    args [2] 

Java----------------->    args [3] 

 

Example program: Use of command line arguments 

/* 

 *   this program uses command line 

 *   arguments as inputs. 

 */ 

Class ComLineTest 

{ 

 public static void main(String args[ ]) 

  { 

 int count,i=0; 

 string string; 

 count = args.length; 

 system.Out.println(“Number of arguments = “ count); 



 while ( i< count) 

{ 

   string = args[ i]; 

   i = i+1; 

   System.out.println(i+ “ :  “ +  “Java is “ + String+  “!”); 

             } 

 

    } 

} 

 

CONSTANTS, VARIABLES AND DATA TYPES: 

 Constants refer to fixed values that do not change during the execution of a program. 
 Integer Constants: It refers to a sequence of digits. Three types of integers 
1. Decimal 
2. Octal 
3. Hexa Decimal 
 

JAVA CONSTANTS 

 

 

 

    Numeric                          Character constants 

    constants 

 

 Integer   Real  Character  String  

 Constants  Constants            constants  Constants 

 

BACKSLASH CHARACTER CONSTANTS: 

 Java supports some special backslash character constants that are used in o/p methods. 
Ex:   „\b‟   Backspace  „\n‟    Newline „\t‟   Horizontal Tab 

VARIABLES 



 A Variable is an identifier that denotes a storage location used to store a data value.    
 A variable may take different values at different times during the execution of the 
program. 
 

RULES: 

1. They must not begin with a digit. 
2. Upper case and Lower case letters are distinct. 
3. It should not be a keyword. 
4. It can be of any length. 
5. White spaces are not allowed. 
 

DATA TYPES: 

 Java defines eight simple types of data: 
 

1. byte   2. short  3.int   4.long 

5.char  6.float   7.double 8.boolean. 

Integers: 

 Java defines four integer types byte, short, into long. All of these are signed , positive 
and negative values. 
Long-   eight bytes 

Int- four bytes 

Short- two bytes 

Byte- one byte. 

Floating point types: 

 Integer types can hold only whole numbers and therefore we use another type known 
as floating point type to hold numbers containing fractional parts such as 23.45. There are two 
types of floating point storage. 
 

Float and double 

Float-4 bytes 

Double-8 bytes 

Character type: 

 In order to store character constants in memory, java provides a character data type 
called char. 
 The char type assumes a size of 2 bytes but, basically it can hold only a single character. 
 



Boolean type 

 Boolean type is used when we want to test a particular condition during the execution 
of the program. The two values that a boolean type can take: true or false. 

DECLARATION OF VARIABLES: 

 Int count,x; 

       Float t; 

 

 

 

JAVA VARIABLES 

 Instance variables 
1. Class variables 
2. Local variables 
Instance and Class variables  are declared inside a class. Instance variables are created when 
the objects are instantiated and therefore they are associated with the objects. They take 
different value for each object. 

Class variables are global  to a class and belong to the entire set  of objects that class can 
creates. Only one memory location is created for each class variable. 

 Variables declared and used inside methods are called local variables. 
  They are called so because they are not available for use outside the method definition.  
 They can also be declared inside program blocks that are defined between an open 
brace and close brace.  
 The area of the program where the variable is accessible is called its scope. 
 

SYMBOLIC CONSTANTS 

 we often use certain unique constants in a program.  
 These constants may appear repeatedly in a number of places in the program.  
 One example of such a constant is 3.142 representing the value of mathematical constant 
pi.  
 Assignment of a symbolic name to such constants provides us understandability.  
 Constant values are assigned to these names at the beginning of the program.  
 Subsequent use of the names in the program has the effect of causing their defined 
values to be automatically substituted at the appropriate points. 
 

Note:  

1. Symbolic constants take the same form as variable names 
2. They are written in capitals. 
3. After declaration of symbolic constants, they should not be assigned any 
other value within the program by  using an assignment statement. 



  Example : final int h=3; 

 

OPERATORS AND EXPRESSIONS 

 An operator is a symbol that tells the computer to perform certain mathematical or 
logical manipulations. Java operators can be classified into 
 

1. Arithmetic Operator  

2. Relational Operator  

3. Logical Operator  

4. Assignment Operator  

5. Increment and Decrement Operator  

6. Conditional Operator  

7. Bit-wise Operator  

8. Special Operators. 

Arithmetic Operator:  

 An Arithmetic Operator involving only real operands is called real arithmetic.  
 Modulo operator can be applied to the floating point data as well. 
               +    Addition 

            -Subtraction 

* Multiplication 

/ Division 

Relational Operator: 

 We often compare two quantities and depending on their relation, take certain 
decisions.  
 An expression such as a<b  or x<20 containing a relational operator is called as 
relational expression. 
 

<,<=,>,>=,= = and !=. 

Logical Operators: 

 An expression of this kind which combines two or more relational expressions is termed 
as logical expression or a compound relational expression. 
 

Operator    Meaning 



&&   AND 

||    OR 

!    NOT 

 

Truth Table: 

Op-1 Op-2  Op-1 && Op-2  Op-1|| Op-2 

True True  True    True 

True False  False    True 

False True  False    True 

False False  False    False 

Assignment Operator: 

 Assignment Operator is used to assign value of an expression to a variable.  
 The usual Assignment Operator is =. Java has a set of short hand assignment operators 
which are used in the form x+=y+1. The statement is equivalent to x=x+(y+1). 
Increment and Decrement Operators: 

      ++ and --. 

 Both are unary operators and are used in the following form: 
++m or m++  and - - m or m- -. While ++m and m++ mean the same thing, 

 when they form statements independently they behave differently. When they are used 
in the expressions on the right side of an assignment statement m=5; y=m++; then the value 
of y would be 5 and m would be 6. on the other hand, m=5; y=++m would assign 6 to both y 
and m. 
 

Conditional Operator: 

Exp1? Exp2: Exp3 

 Where exp1, exp2 and exp3 are expressions.  
 The operator?: works as follows: exp1 is evaluated first.  
 If it is non-zero then the expression exp2 is evaluated and becomes the value of the 
conditional expression.  
 If exp1 is false, exp3 is evaluated and it becomes the value of the conditional expression. 
 

Bitwise operators:  

 Java defines several bitwise operators which can be applied to the integer type, long, int, 
short, char and byte. 
 



Operator   Name 

~    Bitwise Unary Not 

&    Bitwise and    
              |    Bitwise  OR 

    Bitwise Exclusive OR 

>>    Shift Right 

>>>   Shift Right Zero Fill 

<<    Shift Left 

&=    Bitwise AND assignment 

|=     Bitwise OR assignment 

^=    Bitwise XOR assignment 

>>=   Shift Right Assignment 

<<=   Shift Left Assignment 

Bitwise Table: 

A  B  A|B  A&B  A^B  ~A 

0  0  0  0  0  1 

1  0  1  0  1  0 

0  1  1  0  1  1 

1  1  1  1  0  0 

Left Shift:  

 The Left shift operator <<, shifts all of the bits in a value to the left a specified number of 
times. 
Value <<m 

 Here num specifies the number of positions to the left-shift the values in value that is 
the <<, moves all of the bits in the specified value to the left by the number of bit positions 
specified by num. 
Right Shift: 

 The right shift shifts all of the bits in value to the right a specified number of times. Its 
general form 
Value >> num. 

Int a=32; a=a>>2; a will now have 8. 

 

Special Operators: 



It includes 1. instanceOf operator  2. Dot operator. 

 The Instanceof is an object reference operator and returns true if the object on the left 
hand side is an instance of the class given on the right hand side. 
Dot Operator: 

 The Dot Operator is used to access the instance variables and methods of class objects. 
Ex: person.age 

Expressions: 

 An Arithmetic expression is a combination of variables, constants and operators 
arranged as per the syntax of the language.  
Ex: a*b+c, (m+n)*(x-7); 

Precedence Of  Arithmetic Operators: 

High Priority    :     *   /    % 

Low Priority     :  + - 

 However the order of evaluation can be changed by introducing parenthesis into an 
expression.  
 Whenever parenthesis are used the expressions within the parenthesis assumes the 
highest priority. 
Type Conversion: 

Automatic Type Conversion: 

 Java permits mixing of constants and variables of different types in an expression but 
during evaluation it adheres to very strict rules of type conversion.  
 We know that the computer considers one operator at a time, involving two operands. 
  If the Operand is of different type, the lower type is automatically converted to higher 
type before the operation proceeds. 
  However, the following changes are introduced during the final assignment. 
Float to Int causes truncation of  fractional part. 

Double to Float causes rounding of digits. 

Long to Int causes dropping of the excess higher order bits. 

CASTING: 

 There are instances, when we want to force a type conversion in a way that is different 
from the automatic conversion.  
 Ratio=a/b; In the result, the decimal part of the result would be lost . in order to avoid 
this we can use the following assignment 
 

Ratio=float(a/b); 

The process of such a local conversion is known as a casting a value.  

The general form is  



Typename    expression , 

where  type name is one of standard data types. 

Mathematical functions: 

Sin(x)  Returns the sine of the angle x in radians. 

Cos(x),tan(x),asin(x),acos(y). 

Java supports these basic functions through math class defined in the java.lang package. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



UNIT II 

DECISION MAKING: BRANCHING AND LOOPING 

 A java program is a set of statements which are normally executed sequentially in the 
order in which they appear.  
 When a program breaks the sequential flow and jumps to another part of the code it is 
called branching.  
 When the branching is based on a particular condition, it is known as conditional 
branching.  
 If branching takes place without any decision it is known as unconditional branching. 
 

Decision making statements: 

 The if statements may be implemented in different forms depending on the complexity 
of the conditions to be tested.  
Simple if statement: 

  

If (test expression) 

{ 

statement block; 

                   } 

 

 if the test expression is true then statement block will be executed otherwise statement 
block will be skipped and execution will jump to statement x. 
 

if….else 

if ( test –expression) 

{ 

true statement block; 

} 

else 

{ 

false statement block; 

} 



 if the test expression is true, then the true block statements will be executed  otherwise 
the false block statements will be executed. 
 

Nested if: 

if ( test expression) 

  { 

  if ( test expression) 

   { 

    statement –block; 

   } 

  else 

   { 

    statement – block; 

   } 

  } 

   else 

   { 

   statement block; 

   } 

 

Else if ladder: 

 if (condition) 

   { 

    statement1; 

   } 

   else if (condition) 

   { 

    statement2; 



   } 

    else 

 

    statement3; 

Switch statement: 

                switch (expression)   

  { 

   case value-1: block-1; 

     break; 

   case value-2: block-2; 

     break; 

    default: break; 

   } 

The ?: Operator 

 This operator is a combination of ? and : and takes three operands. It is 

popularly known as the conditional operator. The general form of use of the 

conditional operator is as follows:  

Conditional expression ? expression1 : expression2 

 The conditional expression is evaluated first. If the result is true, 

expression1 is evaluated and returned as the value of the conditional 

expression. Otherwise expression2 is evaluated and its value is returned. 

The value of a variable often depends on whether a particular boolean 

expression is or is not true and on nothing else. For instance one common 

operation is setting the value of a variable to the maximum of two quantities. In 

Java you might write 

if (a > b) { 

  max = a; 

} 



else { 

  max = b; 

} 

Setting a single variable to one of two states based on a single condition is such 

a common use of if-else that a shortcut has been devised for it, the conditional 

operator, ?:. Using the conditional operator you can rewrite the above example 

in a single line like this: 

max = (a > b) ? a : b; 

(a > b) ? a : b; is an expression which returns one of two values, a or b. The 

condition, (a > b), is tested. If it is true the first value, a, is returned. If it is false, 

the second value, b, is returned. Whichever value is returned is dependent on 

the conditional test, a > b. The condition can be any expression which returns a 

boolean value. 

Looping: 

 java language provides three constructs for performing loop operations: 
1. while statement 
2. do  statement 
3. for statement 
1.while statement 

while    ( test condition) 

{ 

body of the loop 

} 

 

 The while is an entry controlled loop statement.  
 The test condition is evaluated and if the condition is true, then the body of the loop is 
executed.  
 The process of repeated execution of the body continues until the test  
 Condition finally becomes false and the control is transferred out of the loop. 
 

  n=1; 

Ex: while (n<10) 



  { 

   System.out.println(“java”); 

                  } 

 

2.do ..statement:  

do 

{ 

body of the loop; 

} while (test condition); 

 On reaching the do statement the program proceeds to evaluate the body of the loop 
first.  
 At the end of the loop, the test condition in the while statement is evaluated.  
 If the condition is true, the program continues to evaluate the body of the loop once 
again.  
 This process continues as along as the condition is true.  
 When the condition is false, the loop will be terminated and the control goes to the 
statement that appears immediately after the while statement. 
 

sum=0; 

   do 

{ 

sum=sum+1; 

} while (sum<10); 

 

3. FOR statement: 

for (initialization ;test condition; increment) 

{ 

body of the loop; 

} 

 Initialization of the control statement is done first using assignment statement such as 
I=1; 



 The value of the control variable is tested using the test condition.  
 Then the body of the loop is executed and the control variable is incremented and again 
the test condition is evaluated whether to execute the body of the loop or to terminate. 
 

Example1 

 for(digit=0;digit<=10;digit++) 

 { 

  System.out.println(digit); 

 } 

Example2 

 for(i=0,j=10;i<=10;i++,j--) 

 { 

  System.out.println(i+”\t”+j); 

 } 

 

It is possible to have a loop inside another loop. 

For (I=1;I<=3;I++) 

{ 

for (j=1;j<=3;j++) 

{ 

System.out.println(“welcome to java”); 

} 

} 

Jumps in Loops 

Loops perform a set of operations repeatedly until the control variable fails to satisfy the test 

condition. The jumping statements are the control statements which transfer the program 

execution control to specific statements. Java has three types of jumping statements they are 

break, continue, and return. Java permits a jump from one statement to the end or beginning 

of a loop as well as jump out of a loop. 



 

Labelled Loops 

 In java, we can give a label to a block of statements. A label is any valid java variable 

name. To give a label to a loop, place it before the loop with a colon at the end. 

Example: 

Loop1: for(…………) 

 { 

 ………… 

 ………… 

} 

………… 

A block of Statements can be labeeled as shown below 

Block1: { 

  ………….. 

  …………... 



Block2: { 

  ………. 

  ………. 

  } 

  ………….. 

  ………….. 

  } 

 

 CLASSES, OBJECTS AND METHODS: 

 A class is a user defined data type with a template that serves to define its properties. 
  Once the class type has been defined, we can create variables of that type using 
declarations that are similar to the basic type declarations.  
 In java, these variables are termed as instance of classes, which are the actual objects. 
 

SYNTAX OF CLASS 

 class < class-name> 

 { 



  variable declaration; 

  methods declaration; 

 } 

FIELD DECLARATION: 

 Data is encapsulated in a class by placing data fields inside the body of the class 
definition. 
  These variables are called Instance variables because they are created whenever an 
object of the class is instantiated. 
  We can declare the same as we declare local variables. 
 

 class  Supertree 

 { 

  int g; 

  int h; 

 } 

 

 These variables are only declared and therefore no storage space has been created in the 
memory.  
 Instance variables are also known as member variables. 
 

METHODS DECLARATION: 

 A class with only data fields has no life.  
 The objects created by such classes cannot respond to any message.  
 We must therefore add methods that are necessary for manipulating the data contained 
in the class. 
 type  method-name(parameter list) 

 { 

  method-body; 

 } 

 Example: class square 

   { 

    int side; 



    void getdata() 

    { 

     side=5; 

    } 

   } 

There is no semicolon after the class definition. 

CREATING OBJECTS: 

 Objects are created using the new operator.  
 The new operator creates an object of the specified class and returns a reference to that 
object. 
  

Rectangle o1; 

 o1=new Rectangle(); 

 

ACCESSING CLASS MEMBERS: 

 All variables must be assigned unique values before they are used. 
 Since, we are outside the class; we cannot access the instance variables and methods 
directly.  
 To do this, we must use the concerned object and the dot operator as shown below: 
 

       Objectname.variablename; 

       Objectname.methodname(parameter list); 

Example:   class Square 

  { 

   int side; 

   void getdata(int s) 

   {  

                                      side=s;  

                                      } 

   int rectarea() 



   {  

                                                 int area=side* side; 

    return(area); 

   } 

   } 

 class Squarearea 

  { 

  public static void main(String arg[]) 

  { 

   Square s1=new Square(); 

   Square s2=new Square(); 

   s1.side=5; 

   int area1,area2; 

   area1=s1.side*s1.side; 

   s2.getdata(5); 

   area2=s2.rectarea(); 

   System.out.println(area1); 

   System.out.println(area2); 

  }} 

 

CONSTRUCTORS: 

 Java supports a special type of method called a constructor that enables an object to 
initialize itself when it is created.  
 Constructor has the same name as the class itself.  
 They do not specify a return type not even void. 
 The constructors initialize an object immediately. 
  The constructors have some conditions. 

 The constructors share the same name of the class 

 The constructor doesn‟t return any thing (void) 

 The constructors are automatically called during the creation of  the  objects 
Eg: 



Class volume 
             { 
                int x,y,z; 
volume() 
                    { 
                        x=10; 
                        y=10; 
                        z=10; 
                    }        
                 public int getdata() 
                  { 
                      int vol=x*y*z; 
                       return vol;       
                   }       
       } 
         class demo 
             { 
                public static void main(String args[]) 
                   { 
                        volume obj=new volume() // Object declaration 
                        int vol1=obj.getdata(); 
                        System.out.println("The volume is :"+vol1);      
               } 
             } 
 
Parameterized Constructors 
 
 If the initializations of the variables are not very useful all the volume has the same 
value until the completion of the program.  
 The solution is to add parameter to the constructor for the various dimensions. 
  This makes more effective programmer then the initialization of the values through the 
constructors. 
 
Example 
      class volume 
             { 
                int x,y,z; 
volume(int m,int n,int O) 
                    { 
                        x=m; 
                        y=n; 
                        z=O; 
                    }        
                 public int getdata() 
                   { 
                      int volu=x*y*z; 
                       return volu; 
                   } 



             } 
          class demo 
           { 
               public static void main(String args[]) 
                   { 
                    volume obj=new volume(100,200,300);//Parametirized Constructors 
                        int vol=obj.getdata(); 
                        System.out.println("The volume is :"+vol);      
               } 
           } 

Method Overloading: 

 In java, it is possible to create methods that heave the same name but different 
parameter lists and different definitions.  
 This is called method overloading.  
 It is used when objects are required to perform similar task but using different input 
parameters.  
 When we call a method in an object, java matches up the method name first and then 
the number and type of parameters to decide which one of the definitions to execute. 
 

class  Room 

{ 

int length; 

int breadth;‟ 

void getdata(int l,int b) 

{ 

length=l;   breadth=b; 

System.out.println(length); 

System.out.println(breadth); 

} 

void getdata(int l) 

{ 

length=breadth=l; 

System.out.println(length); 

System.out.println(breadth); 



} 

void getdata() 

{ 

length=breadth=0; 

System.out.println(length); 

System.out.println(breadth); 

}      } 

class H 

{ 

public static void main(String lk[]) 

{ 

Room o1=new Room(); 

o1.getdata(2,3); 

o1.getdata(2); 

o1.getdata(); 

}   } 

 

STATIC MEMBERS: 

 A class basically contains two sections.  
 One declares variables and the other declares methods.  
 These variables and methods are called Instance variables and methods.  
 This is because every time the class is instantiated a new copy of them is created. They 
are accessed using the objects. 
  

 Let us assume that we want to define a member that is common to all the objects and 
accessed without using a particular object.  
 That is the member belongs to the class as a whole, rather than the objects created from 
the class. Such members can be defined as follows:   
 

 static int count; 

  static int max(int x) 



 

 The members that are declared as static  are called static members.  
 Since these members are associated  with the class itself  rather than individual objects, 
the static variables and static methods are often referred to as class variables and class 
methods. 
(i). Static variables can be called without using the objects. They can  

     be called using class names. 

  (ii). They are also available for use by other classes 

 

NESTING OF METHODS: 

 A method can be called by using only by an object of that class.  
 There is an exception to this. A method can be called by using only its name by another 
method of the same class.  
 This is known as nesting of methods. 
 

INHERITANCE:  

EXTENDING A CLASS: 

 Reusability is yet another aspect of OOP(Object Oriented Programming) paradigm.  
 It is always nice if we could reuse something that already exists rather than creating the 
same all over again. Java classes can be reused in several ways. 
 The mechanism of deriving a new class from an old one is called Inheritance.  
 The old class is known as the base class and the new one is called derived class. 
TYPES OF INHERITANCE 

o Single Inheritance, 
o  Multiple Inheritance, 
o  Hierarchical Inheritance, 
o  Multilevel Inheritance. 
 Java does not support Multiple Inheritance. 
 It generally posses only one super class. 
 

 

 

 

 

DEFINING A SUB CLASS:  

A 

B 



class  subclassname extends superclass name 

{ 

 variable declarations; 

 methods declaration;   

} 

SINGLE INHERITANCE: 

class Room 

{ 

int length;  int breadth; 

Room(int x,int y) 

{ 

length=x; 

breadth=y; 

} 

int area() 

{ 

return (length* breadth); 

} 

} 

class Diningroom extends Room 

{ 

int height; 

Diningroom(int x, int y, int z) 

{ 

super(x,y); 

height=z; 

} 



int volume() 

{ 

return (length * breadth  * height); 

} 

} 

class Inher 

{ 

public static void main(String a[]) 

{ 

Diningroom room1=new Diningroom(12,12,12); 

int area1=room1.area(); 

int volume1=room1.area(); 

System.out.println(area1); 

System.out.println(volume1); 

}  

}  

 The dining room defines its own data members and methods. 

  The constructor in the derived class uses the super keyword to pass values that are 
required by the base constructor. 

  The statement Diningroom room1=new Diningroom(14,12,10)  calls first the 
Diningroom constructor method, which in turn calls the Room constructor method by using 
the super keyword. 

 

SUBCLASS CONSTRUCTOR:  

 A subclass constructor is used to construct the instance variables of both the subclass 
and the superclass.  
 The subclass constructor uses the keyword super to invoke the constructor method of 
the super class. 
 Super may only be used within a subclass constructor method. 
 The call to super class constructor must appear as the first statement within the sub 
class constructor. 
 The parameters in the super call must match the order and type of the instance variable 
declared in the super class. 



 

 

 

MULTILEVEL INHERITANCE: 

 A common requirement in object-oriented programming is the use of derived class as a 
super class.java supports this concept and uses it extensively in building its class hierarchy.  
 The class A serves as a base class for the derived class B that in turn serves as a base 
class for the derived class C. 
 

 It generally has several super classes. 

 

 

 

 

 

 

 

 

HIERARCHICAL INHERITANCE: 

 It has only one super class and many subclassses. 

 

 

 

 

 

 

 

Defining a SubClass: 

Syn: 

A B 

C 

A 

B C D 



Class subclassname extends Superclass 

{ 

variables; 

methods; 

} 

Super Keyword: 

 It is used to pass values required by base constructor super(). 
 Super.methodname()  to call base class methods 
Subclass Constructor: 

 It is used to construct the instance variable of both the subclass and superclass. 
 It uses Super keyword to invoke constructor method of superclass. 
Rules: 

 It is used only within subclass constructor method. 
 It makes a call to superclass constructor, which must appear as first state, within the 
subclass constructor. 
 

Overloading Methods: 

 A method defined in superclass is inherited by its subclass and is used by objects 
created by subclass. 
 Sometimes we can redefine methods in superclass with same name, arguments and 
same return type. 
 During method call, method defined in subclass is invoked and executed instead of one 
in superclass. 
 This is the overloading process. 
 

Final Variables and Methods: 

 By default all methods and variables can be overridden in subclasses to prevent this, we 
can declare them as Final. 
Ex: 

Final int size = 10; 

Final void disp(); 

Making a method Final ensures that the functionality defined in this method will never be 

altered anyway. 

The value of the Final variable will never be changed. 



The Final variable behaves like a Class variable. 

Final Classes: 

Syn: 

Final class aclass 

{         } 

A class that can‟t be subclasses is called as Final Class. 

Finalizer( ) Methods: 

 Java supports a concept called Finalization 

 Java Runtime is an automatic garbage collection system. 

 It automatically frees up memory resources used by the objects. 

 In order to free from these resources, this method is used. 

 It acts like a destructor. 

 The method can be added to any class. 

 Java calls this method whenever it is about to reclaim the space for that object. 

 It defines the task explicitly to perform. 
 

Abstract Methods and classes: 

 To make a method be always redefined in a subclass, abstract keyword is used in method 
definition. 
Ex: 

Abstract class shape 

{ 

    abstract void draw() 

{ 

……….. 

} 

} 

When one or more abstract method included in a class, the class itself is declared as abstract. 

METHODS WITH VARARGS 

 Varargs represents variable length arguments in methods, which is one of the features 

introduced by J2SE 5.0. It makes the java code simple and flexible. 



<access specifier><static>  void method-name (object …. arguments) 

{ 

} 

The method contains the argument called varargs in which object is the type of an argument, 

ellipsis(….) is the key to varargs arguments is the name of the variable. 

 

VISIBILITY CONTROL 

 They can‟t be instantiated  
 They must be redefined in its subclass 
 We can‟t declare abstract constructors or abstract static methods. 
 Visibility control - Sometimes it is necessary to restrict the access to certain variables 
and methods from outside the class.  
 We can achieve this in Java by applying visibility modifiers to the instance variables and 
methods.  
 The visibility modifiers are also known as access modifiers.  
 Java provides three types of visibility modifiers:  
public, private and protected. 

Public Access 

 A variable or method declared as public has the widest possible visibility and accessible 
everywhere.  

Friendly Access 

 When no access modifier is specified, the member defaults to a limited version of public 
accessibility known as friendly level of access.  
 The difference between the public access and the friendly access is that the public modifier 
makes fields visible only in the same package, but not in other packages. 
Protected access 

 The visibility level of a protected field lies in between the public access and friendly access. 
That is, the protected modifier makes the fields visible not only to all classes and subclasses in 
the same package but also to subclasses in other packages. 

Private access  

 Private fields are accessible only within their own class.  
 They cannot be inherited by subclass and therefore not accessible in subclasses.  
 It prevents the method from being subclassed. 
Private protected access 

 A field can be declared with two keywords private and protected together like: 
      private protected int codeNumber; 

 This gives a visibility level between the protected access and private access. 

 This modifier makes the fields are not accessible by other classes in the same package. 



 

UNIT III 

 

Arrays: 

 An array is a group of contiguous or related data items that share a common name. For instance, 

we can define an array name salary to represent a set of salaries of a group of employees. A particular 

value is indicated by writing a number called index number or subscript in brackets after the array 

name. 

Ex: 

 salary[10] 

represent the salary of the 10th employee. While the complete set of values is referred to as an array, 

the individual values are called elements. 

One-dimensional  Arrays: 

 A list of items can be given one variable name using only one subscript and such a variable is 

called a single- subscripted variable or a one-dimensional array. 

 General form: 

 type var-name[]; 

Ex: 

 int number[]; 

For example, if we want to represent a set of five numbers, say (35, 40, 20, 57, 19), by an array variable 

number, then we may create the variable number as follows 

int number [ ] =  new int[5]; 

and the computer reserves five storage locations as shown below: 

 

 

The values to the array elements can be assigned as  follows: 

number [0] 

number [1] 

number [2] 

number [3] 

number [4] 



number [0] = 35; 

number [1] = 40; 

number [2] = 20; 

number [3] = 57; 

number [4] = 19; 

 

This would cause the array number to store the values shown as follows: 

 

 

In java, subscripts start with the value 0. 

 

Creating an array: 

Arrays must be declared and created in the computer before they are used. Creation of an array 

involves three steps: 

1. Declaring the array 

2. Creating memory locations 

3. Putting values into the memory locations. 

 

Declaration of arrays: 

 Arrays in java may be declared in two forms: 

 Form 1  

  Type arrayname[ ]; 

 From 2 

  Type [ ] arrayname; 

number [0] 

number [1] 

number [2] 

number [3] 

number [4] 

35 

40

 
 20 

57 

19 



Ex: 

 int number[ ]; 

 float avg[ ]; 

 int[ ] count;] 

 float[ ] marks; 

we don‟t enter the size of the arrays in the declaration. 

 

Creation of arrays: 

After declaring an array, we need to create it in the memory. Java allows us to create arrays using new 

operator only, as shown below: 

 arryname = new type[size]; 

Ex: 

 number = new int[5]; 

 avg = new float[10]; 

these lines create necessary memory locations for the arrays number and avg and designate them as 

int and float respectively. The variable number refers to an array of 5 integers and avg refers to an 

array of 10 floating point values. 

It is possible to combine the two steps declaration and creation into one as shown below: 

int number[ ] = new int[5]; 

 

 

 

Initialization of arrays: 

The final step is put values into the array created. This process is known as initialization. This is done 

using the array subscripts as shown below. 

arrayname[subscript] = value; 

Ex: 

 number [0] = 35; 

number [1] = 40; 

 : : : : : : 



 : : : : :  : 

 number [4] = 19; 

Java creates arrays starting with the subscript of 0 and ends with a value one less than the size 

specified. 

We can also initialize arrays automatically in the same way as the ordinary variables when they are 

declared as shown below: 

type arrayname[ ] = { list of values}; 

the array initializer is a list of values separated by commas and surrounded by curly braces. Note that 

no size is given. The compiler allocates enough space for all the elements specified in the list. 

Ex: 

 Int number[ ] = {35, 40, 20, 57, 19}; 

It is possible to assign an array object to another. 

Ex: 

 int a[ ] = (1, 2, 3}; 

 int b[ ]; 

 b = a; 

are valid in java. Both the arrays will have the same values. 

Array length: 

 In java, all arrays store the allocated size in a variable named length. We can obtain the length of 

the array a using a. length. 

int number = { 55, 40}; 

int n = number. length; 

This information will be useful in the manipulation of arrays when their sizes are not known. 

Two-dimensional Arrays: 

 As with the single dimensional arrays, each dimensions of the array is indexed from the zero to 

its maximum size minus one; the first index selects the row and the second index selects the column 

within that row. 

 Java allows defining such tables of items by using two-dimensional arrays.  

Ex: 

 v[3][3] 

 The variable v consist 3 row and 3 column 



 Two dimensional arrays are stored in memory as shown below. 

  Column0  Column1  Column2 

 

 

         [0][0]     [0][1]  [0][2] 

      100          101        102 

 

             [1][0]     [1][1]   [1][2] 

        200          201           202 

 

   [2][0]     [2][1]  [2][2] 

            300           301          302 

 

For creating two-dimensional arrays, follow the same steps as that of simple arrays. To create a two-

dimensional array like this: 

 int arr[ ][ ]; 

 arr = new int[3][4]; 

 or 

 int arr[ ][ ] = new int [3][4]; 

this creates a table that can store 12 integer values, four across and three down 

 

Variable Size arrays 

 

Java treats multidimensional array as “arrays of arrays”.It is possible to declare a two dimensional 

array as 

Int x[ ] [ ] = new int [3] [ ]; 

X[0]=new int[2]; 

X[1]=new int[4]; 

X[2]=new int[3]; 

Row 0 

Row 1 

Row 2 



These statements create a two dimensional array as having different length for each row . 

 

X[0] [1] 

X[1][4]                                                                                                             

X[2][3] 

 

 

Multidimensional arrays 

 There are not really multidimensional arrays in Java.  

 There are arrays , which look a lot like multidimensional arrays , with a couple of subtle 
differences.  

 In java, we can declare a variable to be 3 dimensions, but leave out the second and third 
dimensions, then allocate the y and z directions separately. 

 The following code creates a traditional matrix of 16 double's each of which is set to zero, 
internally this matrix is implemented as an array of arrays of double. 
E.g.        double matrix[][] = new double [4][4]; 

 

 

Strings – 

 String represents a 

sequence of characters. 

 String manipulation is the most common part of many java programs. Strings represent a 
sequence of characters. 

  The easiest way to represent a sequence of characters in Java is by using a character array.  
Example:                                                            

 

  X[0] 

X[1] 

   X[2] 

 

  

  

 

X[0] 

X[1] 

X[2] 

    

    

    



 Char charAarray [ ]  = new char [4];  

 charArray[0]  =  „ J „ 

 charArray[1]  =  „ a „ 

 charArray[2]  =  „ v „ 

 charArray[3]  =  „ a „   

 

 Although characters arrays have the advantages of being able to query their length, they them 
selves are not good enough to support the range of operations we may like to perform on strings.   

 For example copying one character array into another might require a lot of book keeping  

 Effort fortunately, java is equipped to handle these situations more effectively. 

 In java, strings are class objects and their implemented using two classes, namely, string and 
string buffer.   

 A java string is an instantiated object of the string class. Java strings, as compared to C strings, 
are more reliable and predictable.   

 This is basically due to C‟s lack of bounds-checking.  

 A java string is not a character array and is not NULL terminated. Strings may be declared and 
created as follows: 
 

 String String Name; 

 String = new String (“string”); 

Example: 

 String firstName; 

 firstname = new string (“Anil”); 

 

 These two statements may be  combined as follows: 
 String firstName = new String(“Anil”): 

 Like arrays, it is possible to get the length of string using the length method of the string class. 
 int m = firstNmae.length(); 

 Note the use of parentheses here.  Java strings can be concatenated using the + operator. 
 String fullName = name1 + name2; 

 String city1        “New” + “Delhi”; 

 Where name1 and name2 are java strings containing string constants. Another Example is: 
 System.out.println(first Name + “Kumar”); 

String Arrays 

 We can also create and use arrays that contain strings. The statement 



 String itemArray [ ] = new String[3]; 

 Will create an itemArray of size 3 to hold three string constants. We can assign the strings to the 
itemArray element  by elements using three different statements  or more efficiently using a for loop. 
 

String methods 

 

Method call    Task performed 

s2 = s1.toLowerCase              converts the string s1 to all lowercase 

s2 = s1.toUpperCase   converts the strings s1 to all Uppercase 

s2 = s1.replace(„x‟,‟y‟);  Replace all appearances of x with y 

s2 = s1.trim( );    Remove white spaces at the beginning and end of the 

string s1 

s1.equals(s2)                                       Returns „true‟ if s1 is equal to s2 

s1.equalsIgnorecase(s2)  Returns „true‟ if s1 = s2, ignoring the case of characters 

s1.legnth( )     Gives the length of s1 

s1.CharAt(n)    Gives nth character of s1 

s1.compareTo(s2)   Returns negative if s1<s2, positive if s1>s2, and zero if s1 is  

   equal s2 

s1.concat(s2)    Concatenates s1 and s2 

s1.substring(n)    Gives substring starting from nth character 

s1.substring(n,m)   Gives substring starting from nth character up to mth 

         (not including mth) 

String.ValueOf(p)   Creates a string object of the parameter p 

     (simple type or object) 

p.toString( )    Creates a String representation of the object p. 

s1.indexOf(„x‟)   Gives the position of the first occurrence of „x‟ in the string s1 

s1.indexOf(„x‟,n)   Gives the position of „x‟ that occurs after nth position in the  

    String s1 

String.ValueOf(Variable)  Converts the parameter value to string representation 

 



 

 

Commonly Used StringBuffer Methods 

Method    Task 

s1.setChartAt   Modifies the nth character to x 

s1.append(s2)   Appends the string s2 to s1 the end 

s1.insert(n, s2)   Inserts the string s2 at the position n of the string s1 

s1.setLength   Sets the length of the string s1 to n. 

    (If n<s1.length( ) s1 is truncated. If n>s1. 

    length( ) zeros are added to s1)  

 

Manipulation  of strings 

 

Class StringManipulation 

{ 

   public static void main(String args[ ]) 

     { 

         StringBuffer str = new StringBuffer(“Object language”); 

         System.out.println(“Original String :” + str); 

// obtaining string length 

System.out.println(“Length of string :” + str.length( )); 

//  Accessing characters in a string 

for (int i = 0 ;  i< str.length() ; i++) 

{ 

int  p= I + 1; 

   System.out.println(“Character at position :  “ + p+   

 “ is “ + str.charAt(i)); 

 



} 

// Inserting a string in the middle 

String aString = new String(str.tostring( ) ); 

Int  pos = aString.indexOf(“ Language”); 

Str.insert(pos,” Oriented “ ); 

System.out.println(“Modified string : “ +str); 

// Modifying characters 

str.setCharAt(6, „-„); 

System.out.println(“string now : “ + str); 

// Apppending a string at the end 

str.append(“ improves security “); 

System.out.println(“Appended string : “ +str); 

  } 

} 

 

String Buffer class 

 While String class creates strings of fixed-length, StringBuffer creates strings of flexible length 
that can be modified in terms of both length and content.  

 The following are some of the methods that are frequently used in String manipulations. 
s1.setChartAt(n,‟x‟,)  - Modifies the n th character to x. 

s1.append(s2) – Appends the string s2 to s1 at the end. 

s1.insert(n,s2) – Inserts the strings s2 at the position n of the string s1. 

s1.setLength(n) – sets the length of the s1 to n. If  n< s1.length() s1 is truncated. If n> s1.length() zeros 

are added to s1. 

 

Vectors 

 C and C++ programmers will know that generic utility functions with variable arguments can 
be used to pass different arguments depending upon the calling situation.   

 Java does not support the concept of variable arguments to a function. 

  This feature can be achieved in java through the use of the Vector class contained in the 
java.util package.  

 This class can be used to create a generic dynamic array known as vector that can hold objects of 
any type and any number.  



  The objects do not have to be homogenous. Arrays can be easily implemented as vectors.  

 Vectors are created like arrays as follows: 
 

 Vector intVect = new vector ( );    // declaring without size 

 Vectorlist  = new vector (3);          //  declaring with size 

 

 Note that a vector can be declared without specifying any size explicitly.  

 A vector can accommodate an unknown number of items.  

 Even, when a size is specified, this can be overlooked and a different number of items may be 
put into the vector. Remember, in contrast, as array must always have its size specified. 

 Vectors possess a number of advantages over arrays. 

 It is convenient to use vectors to store objects. 

 A vector can be used to store a list of objects that many vary in size. 

 We can add and delete objects from the list as and when required. 

 A major constraint in using vectors is that we cannot directly store simple data types in a vector; 
we can only store objects.   

 Therefore, we need to convert simple types to objects.  

 Done using the vector class supports a number of methods that can be used to manipulate the 
vectors created.  
 

 Vector methods 

Method call     Task performed  

list.addElement(item)   Adds the item specified to the list at the list at the end  

list.elementAt(10)   Gives the name of the 10 th object 

list.size( )    Gives the number of objects present  

list.removeElement   Removes the specified item from the list 

list.removeElementAt(n)  Removes the item stored in the n th position of the list 

list.removeAllElement( )   Removes all the elements in the list 

list.copyInto(array)   Copies all items from list to array 

list.insertElementAt (item, n )  Inserts the item at n th position 

 

 Vectors posses a number of advantages over arrays 

 It is convenient to use vectors to store objects. 

 A Vector can be used to store a list of objects that may vary in size. 

 We can add and delete objects from the list as and when required.  

 A major constraint in using vectors is that we cannot directly store simple data types in a vector; 
we can only store objects. 



 

Wrapper Classes 

 

A Wrapper class is a class whose object wraps or contains a primitive data types. When we 
create an object to a wrapper class, it contains a field and in this field, we can store a primitive 
data types. In other words, we can wrap a primitive value into a wrapper class object. 

Need of Wrapper Classes 
1. They convert primitive data types into objects. Objects are needed if we wish to modify the 
arguments passed into a method (because primitive types are passed by value). 
2. The classes in java.util package handles only objects and hence wrapper classes help in this case 
also. 
3. Data structures in the Collection framework, such as ArrayList and Vector, store only objects 
(reference types) and not primitive types. 
4. An object is needed to support synchronization in multithreading. 

 The following table shows simple data types and their corresponding wrapper class types. 
 

Simple types Wrapper types 

Boolean Boolean 

Char Character 

Double Double 

Float Float 

Int Integer 

Long Long 

 

 This class has a number of methods for handling primitive data types and objects. 
 
1. Converting primitive numbers to object numbers using Constructors 
2. Converting Objects numbers to primitive numbers using typevalue() method 
3. Converting numbers to String() Method 
4. Converting String objects to Numeric Objects 
5. Converting Numeric Strings to Primitive numbers using parsing methods 
 

package WrapperIntro; 

publicclassWrapperDemo{ 

 publicstaticvoidmain(String args[]){ 

  Integer intObj1 =newInteger(25); 

https://www.geeksforgeeks.org/arraylist-in-java/
https://www.geeksforgeeks.org/vector-vs-arraylist-java/


  Integer intObj2 =newInteger("25"); 

  Integer intObj3=newInteger(35); 

  //compareTo demo 

  System.out.println("Comparing using compareTo Obj1 and Obj2: "+ 
intObj1.compareTo(intObj2)); 

  System.out.println("Comparing using compareTo Obj1 and Obj3: "+ 
intObj1.compareTo(intObj3)); 

  //Equals demo 

  System.out.println("Comparing using equals Obj1 and Obj2: "+ 
intObj1.equals(intObj2)); 

  System.out.println("Comparing using equals Obj1 and Obj3: "+ 
intObj1.equals(intObj3)); 

  Float f1 =newFloat("2.25f"); 

  Float f2 =newFloat("20.43f"); 

  Float f3 =newFloat(2.25f); 

  System.out.println("Comparing using compare f1 and f2: 
"+Float.compare(f1,f2)); 

  System.out.println("Comparing using compare f1 and f3: 
"+Float.compare(f1,f3)); 

  //Addition of Integer with Float 

  Float f = intObj1.floatValue()+ f1; 

  System.out.println("Addition of intObj1 and f1: "+ intObj1 +"+"+f1+"="+f ); 

 } 

 

} 

 

Copy 

Output: 



 

 

Autoboxing and Unboxing 

 

Autoboxing: Automatic conversion of primitive types to the object of their corresponding wrapper 

classes is known as autoboxing. For example – conversion of int to Integer, long to Long, double to 

Double etc. 

 

// Java program to demonstrate Autoboxing  

   

importjava.util.ArrayList;  

classAutoboxing  

{  

    publicstaticvoidmain(String[] args)  

    {  

        charch = 'a';  

   

        // Autoboxing- primitive to Character object conversion  

        Character a = ch;  

   

        ArrayList<Integer> arrayList = newArrayList<Integer>();  

   

        // Autoboxing because ArrayList stores only objects  

        arrayList.add(25);  

   



        // printing the values from object  

        System.out.println(arrayList.get(0));  

    }  

}  

Output: 

25 

 

Unboxing: It is just the reverse process of autoboxing. Automatically converting an object of a 

wrapper class to its corresponding primitive type is known as unboxing.  

 

// Java program to demonstrate Unboxing  

importjava.util.ArrayList;  

   

classUnboxing  

{  

    publicstaticvoidmain(String[] args)  

    {  

        Character ch = 'a';  

   

        // unboxing - Character object to primitive conversion  

        chara = ch;  

   

        ArrayList<Integer> arrayList = newArrayList<Integer>();  

        arrayList.add(24);  

   

        // unboxing because get method returns an Integer object  

        intnum = arrayList.get(0);  

   



        // printing the values from primitive data types  

        System.out.println(num);  

    }  

}  

Output: 

24 

 

Enumerated Types 

Enumerated type in java using the enum keyword.This keyword can be used similar to the static final 

constants. 

 

Public class Days 

{ 

 Public  static final int DAY_SUNDAY =0; 

 Public  static final int DAY_MONDAY=1; 

 Public  static final int DAY_TUESDAY=2; 

 Public  static final int DAY_WEDNESDAY=3; 

 Public  static final int DAY_THURSDAY=4; 

 Public  static final int DAY_FRIDAY=5; 

 Public  static final int DAY_SATURDAY=6; 

} 

 

Java Enums can be thought of as classes which have a fixed set of constants (a variable that does not 

change). The Java enum constants are static and final implicitly. It is available since JDK 1.5. 

 

Enums are used to create our own data type like classes. The enum data type (also known as 
Enumerated Data Type) is used to define an enum in Java. Unlike C/C++, enum in Java is 
more powerful. Here, we can define an enum either inside the class or outside the class. 

Java Enum internally inherits the Enum class, so it cannot inherit any other class, but it can 
implement many interfaces. We can have fields, constructors, methods, and main methods in 
Java enum. 



Points to remember for Java Enum 

o Enum improves type safety 

o Enum can be easily used in switch 

o Enum can be traversed 

o Enum can have fields, constructors and methods 

o Enum may implement many interfaces but cannot extend any class because it internally extends 

Enum class 

Examples: 

class EnumExample1{   

//defining the enum inside the class   

public enum Season { WINTER, SPRING, SUMMER, FALL }   

//main method   

public static void main(String[] args) {   

//traversing the enum   

for (Season s : Season.values())   

System.out.println(s);   

}}   

 

Output: 

 
WINTER 
SPRING 
SUMMER 
FALL 
 

Annotations 

 

Annotations are used to provide supplement information about a program. 

 Annotations start with „@‟. 
 Annotations do not change action of a compiled program. 
 Annotations help to associate metadata (information) to the program elements i.e. instance 
variables, constructors, methods, classes, etc. 
 Annotations are not pure comments as they can change the way a program is treated by 
compiler. See below code for example. 



/* Java program to demonstrate that annotations are  

   not barely comments (This program throws compiler  

   error because we have mentioned override, but not  

   overridden, we haver overloaded display) */ 

classBase  

{  

     publicvoiddisplay()  

     {  

         System.out.println("Base display()");  

     }  

}  

classDerived extendsBase  

{  

     @Override 

     publicvoiddisplay(intx)  

     {  

         System.out.println("Derived display(int )");  

     }  

   

     publicstaticvoidmain(String args[])  

     {  

         Derived obj = newDerived();  

         obj.display();  

     }  

} 

Output : 

10: error: method does not override or implement 



    a method from a supertype 

If we remove parameter (int x) or we remove @override, the program compiles fine. 

Categories of Annotations 
 

There are 3 categories of Annotations:- 

1. Marker Annotations: 

 

The only purpose is to mark a declaration. These annotations contain no members and do not consist 

any data. Thus, its presence as an annotation is sufficient. Since, marker interface contains no 

members, simply determining whether it is present or absent is sufficient. @Override is an example of 

Marker Annotation. 

Example: - @TestAnnotation() 

 

2. Single value Annotations: 

 

These annotations contain only one member and allow a shorthand form of specifying the value of the 

member. We only need to specify the value for that member when the annotation is applied and don‟t 

need to specify the name of the member. However in order to use this shorthand, the name of the 

member must be value. 

 

Example: - @TestAnnotation(“testing”); 

 

3. Full Annotations: 

 

These annotations consist of multiple data members/ name, value, pairs. 

Example:- @TestAnnotation(owner=”Rahul”, value=”Class Geeks”) 

  

Predefined/ Standard Annotations 

Java defines seven built-in annotations. 

Four are imported from java.lang.annotation: @Retention, @Documented, @Target, and @Inherited. 

 

Three are included in java.lang: 

 @Deprecated, @Override and @SuppressWarnings 



 

@Deprecated Annotation 

 

It is a marker annotation. It indicates that a declaration is obsolete and has been replaced by a newer 

form.The Javadoc @deprecated tag should be used when an element has been deprecated. 

@deprecated tag is for documentation and @Deprecated annotation is for runtime reflection. 

@deprecated tag has higher priority than @Deprecated annotation when both are together used. 

 

publicclassDeprecatedTest  

{  

    @Deprecated 

    publicvoidDisplay()  

    {  

        System.out.println("Deprecatedtest display()");  

    }  

   

    publicstaticvoidmain(String args[])  

    {  

        DeprecatedTest d1 = newDeprecatedTest();  

        d1.Display();  

    }  

}  

Output: 
Deprecatedtest display() 

 
@Override Annotation 
It is a marker annotation that can be used only on methods. A method annotated 
with @Override must override a method from a superclass. If it doesn‟t, a compile-time error 
will result (see this for example). It is used to ensure that a superclass method is actually 
overridden, and not simply overloaded. 
Example:- 

http://docs.oracle.com/javase/1.5.0/docs/guide/javadoc/deprecation/deprecation.html#javadoc_tag
https://ide.geeksforgeeks.org/ElmP5S


 

classBase  

{  

     publicvoidDisplay()  

     {  

         System.out.println("Base display()");  

     }  

        

     publicstaticvoidmain(String args[])  

     {  

         Base t1 = newDerived();  

         t1.Display();  

     }       

}  

classDerived extendsBase  

{  

     @Override 

     publicvoidDisplay()  

     {  

         System.out.println("Derived display()");  

     }  

}  

Output: 
Derived display() 

 
@SuppressWarnings 
It is used to inform the compiler to suppress specified compiler warnings. The warnings to 
suppress are specified by name, in string form. This type of annotation can be applied to any 
type of declaration. 



Java groups warnings under two categories. They are : deprecation and unchecked.. Any 
unchecked warning is generated when a legacy code interfaces with a code that use generics. 
classDeprecatedTest  

{  

    @Deprecated 

    publicvoidDisplay()  

    {  

        System.out.println("Deprecatedtest display()");  

    }  

}  

   

publicclassSuppressWarningTest  

{  

    // If we comment below annotation, program generates  

    // warning  

    @SuppressWarnings({"checked", "deprecation"})  

    publicstaticvoidmain(String args[])  

    {  

        DeprecatedTest d1 = newDeprecatedTest();  

        d1.Display();  

    }  

}  

Output: 
Deprecatedtest display() 

 
@Documented Annotations 
It is a marker interface that tells a tool that an annotation is to be documented. Annotations 
are not included by Javadoc comments. Use of @Documented annotation in the code enables 
tools like Javadoc to process it and include the annotation type information in the generated 
document. 
 



@Target 
It is designed to be used only as an annotation to another nnotation. @Target takes one 
argument, which must be constant from the ElementType enumeration. This argument 
specifies the type of declarations to which the annotation can be applied. The constants are 
shown below along with the type of declaration to which they correspond. 

Target Constant Annotations Can be Applied To 

ANNOTATION_TYPE Another annotation 

CONSTRUCTOR Constructor 

FIELD Field 

LOCAL_VARIABLE Local variable 

METHOD Method 

PACKAGE Package 

PARAMETER Parameter 

TYPE Class, Interface, or enumeration 

We can specify one or more of these values in a @Targetannotation. To specify multiple 
values, we must specify them within a braces-delimited list. For example, to specify that an 
annotation applies only to fields and local variables, you can use this @Target annotation: 
@Target({ElementType.FIELD, ElementType.LOCAL_VARIABLE}) @Retention 

Annotation It determines where and how long the annotation is retent. The 3 values that the 
@Retention annotation can have: 
 SOURCE: Annotations will be retained at the source level and ignored by the compiler. 
 CLASS: Annotations will be retained at compile time and ignored by the JVM. 
 RUNTIME: These will be retained at runtime. 

@Inherited 
@Inherited is a marker annotation that can be used only on annotation declaration. It affects 
only annotations that will be used on class declarations. @Inherited causes the annotation for 
a superclass to be inherited by a subclass. Therefore, when a request for a specific annotation 
is made to the subclass, if that annotation is not present in the subclass, then its superclass is 



checked. If that annotation is present in the superclass, and if it is annotated 
with @Inherited, then that annotation will be returned. 
  

Defining Interfaces 

 An interface is basically a kind of class. Like classes, interface contain methods and variables but 
with a major differences.  

 The difference is that interfaces define only abstract methods and final methods.  

 This means that interfaces do not specify any code to implement these methods   and data fields 
contain only constants. 

 Using the keyword interface. Interfaces are syntactically similar to classes, but they lack 
instance variables, and their methods are declared without any body. In practice, this means that you 
can define interfaces which don‟t make assumptions about how they are implemented. Once it is 
defined, any number of classes can implement an interface. Also, one class can implement any 
number of interfaces.  

 To implement an interface, a class must create the complete set of methods defined by the 
interface. By providing the interface keyword, Java allows you to fully utilize the “one interface, 
multiple methods” aspect of polymorphism. 

 Interfaces are designed to support dynamic method resolution at run time.  
 

Syntax 

 Interface InterfaceName 

 { 

  variable declaration; 

                         methods declaration;  

 } 

 Here interface is the keyword. Variables are declared as follows: 
 Static final type variable name= value; 

  

E.g: 

 Interface Item 

 { 

  static final int code=1001; 

  static final String name=”hello”; 

  void display(); 

 } 

 



Extending Interfaces 

 Like classes, interface can also be extended. 

  That is, an interface can be subinterfaced from other interfaces.  

 The new subinterface will inherit all the members of the super interface in the manner similar to 
subclasses. 

  This is achieved using the keyword extends as follows below:  
 

 Interface name2 extends name1 

 {  

  body of name 2; 

 } 

 

Implementing Interfaces 

 Interfaces are used as “ superclasses” whose properties are inherited by classes. 

  It is therefore necessary to create a class that inherits the given interface. This is done as follows: 
class classname implements  Interfacename 

 { 

  body of class name 

 } 

 

 A more general form of implementation may look like this: 
 

class classname extends superclass  implements interface1, interface2 

{   

body of class name  

} 

interface Area 

{ 

final static pi=3.14; 

float compute(float x, float y); 

} 

class Rectangle implements Area 



{ 

 public float compute(float x,float y) 

{ 

return(x*y); 

} 

} 

class InterfaceTest 

{ 

public static void main(String lk[]) 

{ 

Rectangle rect=new Rectangle(); 

Area are; 

Are=rect; 

System.out.println(are.compute); 

} 

} 

Once an interface has been defined, one or more classes can implement that interface. To implement 

an interface, include the implements clause in a class definition, and then create the methods defined 

by the interface. The general form of a class that includes the implements clause looks like this: 

access class classname [extends superclass] 

[implements interface [,interface...]] 

{ 

// class-body 

} 

Here, access is either public or not used. If a class implements more than one interface, the interfaces 

are separated with a comma. If a class implements two interfaces that declare the same method, then 

the same method will be used by clients of either interface. The methods that implement an interface 

must be declared public.  

 

Here is a small example class that implements the Callback interface shown earlier.  



class Client implements Callback  

{ 

// Implement Callback's interface 

public void callback(int p)  

{ 

System.out.println("callback called with " + p); 

} 

} 

Notice that callback( )is declared using the public access specifier. 

Note: When you implement an interface method, it must be declared as public. 

For example, the following version of Client implements callback( )and adds the method 

nonIfaceMeth( ): 

class Client implements Callback 

 { 

// Implement Callback's interface 

public void callback(int p)  

{ 

System.out.println("callback called with " + p); 

} 

void nonIfaceMeth()  

{ 

System.out.println("Classes that implement interfaces " + 

       "may also define other members, too."); 

  

} 

} 

Accessing Implementations Through Interface References 

 The method to be executed is looked up dynamically at run time, allowing classes to be created later 

than the code which calls methods on them.  



The following example calls the callback( )method via an interface reference variable: 

class TestIface  

{ 

public static void main(String args[])  

{ 

Callback c = new Client(); 

c.callback(42); 

} 

} 

The output of this program is shown here: 

callback called with 42 

Notice that variable c is declared to be of the interface type Callback, yet it was assigned an instance 

of Client. Although c can be used to access the callback( )method, it cannot access any other members 

of the Client class. Thus, c could not be used to access nonIfaceMeth( )since it is defined by Client but 

not Callback. 

 To create the second implementation of Callback, shown here: 

// Another implementation of Callback. 

class AnotherClient implements Callback  

{ 

// Implement Callback's interface 

public void callback(int p)  

{ 

System.out.println("Another version of callback"); 

System.out.println("p squared is " + (p*p)); 

} 

} 

Now, try the following class: 

class TestIface2  

{ 



public static void main(String args[])  

{ 

Callback c = new Client(); 

AnotherClient ob = new AnotherClient(); 

c.callback(42); 

c = ob;    // c now refers to AnotherClient object 

c.callback(42); 

} 

} 

The output from this program is shown here: 

callback called with 42 

Another version of callback 

p squared is 1764 

The version of callback( )that is called is determined by the type of object that c refers to at run time.  

 

Partial Implementations 

If a class includes an interface but does not fully implement the methods defined by that interface, 

then that class must be declared as abstract.  

For example: 

abstract class Incomplete implements Callback  

{ 

 int a, b; 

void show()  

{ 

System.out.println(a + " " + b); 

} 

// ... 

} 



Here, the class Incomplete does not implement callback( )and must be declared as abstract. Any class 

that inherits Incomplete must implement callback( )or be declared abstract itself. 

 

Applying Interfaces   

The methods push( )and pop( ) define the interface to the stack independently of the details of the 

implementation. Because the interface to a stack is separate from its implementation, it is easy to 

define a stack interface, leaving it to each implementation to define the specifics. Let‟s look at two 

examples.  

First, here is the interface that defines an integer stack. Put this in a file called IntStack.java.  

 

// Define an integer stack interface. 

interface IntStack  

{ 

void push(int item); // store an item 

int pop(); // retrieve an item 

} 

The following program creates a class called FixedStack that implements a fixed-length version of an 

integer stack: 

 

// An implementation of IntStack that uses fixed storage. 

class FixedStack implements IntStack  

{ 

private int stck[]; 

private int tos; 

// allocate and initialize stack 

FixedStack(int size)  

{ 

stck = new int[size]; 

tos = -1; 

} 



// Push an item onto the stack 

public void push(int item)  

{ 

if(tos==stck.length-1) // use length member 

         System.out.println("Stack is full."); 

else 

                                stck[++tos] = item; 

} 

// Pop an item from the stack 

public int pop()  

{ 

if(tos < 0)  

{ 

System.out.println("Stack underflow."); 

return 0; 

} 

else 

return stck[tos--]; 

} 

} 

class IFTest  

{ 

public static void main(String args[])  

{ 

FixedStack mystack1 = new FixedStack(5); 

FixedStack mystack2 = new FixedStack(8); 

// push some numbers onto the stack 

for(int i=0; i<5; i++) mystack1.push(i); 



for(int i=0; i<8; i++) mystack2.push(i); 

// pop those numbers off the stack 

System.out.println("Stack in mystack1:"); 

for(int i=0; i<5; i++) 

System.out.println(mystack1.pop()); 

System.out.println("Stack in mystack2:"); 

for(int i=0; i<8; i++) 

System.out.println(mystack2.pop()); 

} 

} 

 

Accessing interface variable 

An interface that contains variables which are initialized to the desired values. When you include that 

interface in a class (that is, when you “implement” the interface), all of those variable names will be in 

scope as constants. This is similar to using a header file in C/C++ to create a large number of 

#defined constants or const declarations. If an interface contains no methods, then any class that 

includes such an interface doesn‟t actually implement anything. It is as if that class were importing 

the constant variables into the class name space as final variables. The next example uses 

this technique to implement an automated “decision maker”: 

import java.util.Random; 

interface SharedConstants  

{ 

int NO = 0; 

int YES = 1; 

int MAYBE = 2; 

int LATER = 3; 

int SOON = 4; 

int NEVER = 5; 

} 

class Question implements SharedConstants  



{ 

Random rand = new Random(); 

int ask()  

{ 

int prob = (int) (100 * rand.nextDouble()); 

if (prob < 30) 

return NO; // 30% 

else if (prob < 60) 

return YES; // 30% 

else if (prob < 75) 

return LATER; // 15% 

else if (prob < 98) 

return SOON; // 13% 

else 

return NEVER; // 2% 

} 

} 

class AskMe implements SharedConstants  

{ 

static void answer(int result)  

{ 

switch(result)  

{ 

case NO: 

         System.out.println("No"); 

break; 

case YES: 

          System.out.println("Yes"); 



break; 

case MAYBE: 

          System.out.println("Maybe"); 

break; 

case LATER: 

          System.out.println("Later"); 

break; 

case SOON: 

            System.out.println("Soon"); 

break; 

case NEVER: 

System.out.println("Never"); 

break; 

} 

} 

public static void main(String args[])  

{ 

Question q = new Question(); 

answer(q.ask()); 

answer(q.ask()); 

answer(q.ask()); 

answer(q.ask()); 

} 

} 

In this sample program, the two classes, Question and AskMe, both implement the SharedConstants 

interface where NO, YES, MAYBE, SOON, LATER, and NEVER are defined. Inside each class, the 

code refers to these constants as if each class had defined or inherited them directly. Here is the 

output of a sample run of this program. Note that the results are different each time it is run. 

Later 



Soon 

No 

Yes 

Interfaces Can Be Extended 

One interface can inherit another by use of the keyword extends. The syntax is the same as for 

inheriting classes. When a class implements an interface that inherits another interface, it must 

provide implementations for all methods defined within the interface inheritance chain. Following is 

an example: 

// One interface can extend another. 

interface A  

{ 

void meth1(); 

void meth2(); 

} 

// B now includes meth1() and meth2() -- it adds meth3(). 

interface B extends A  

{ 

void meth3(); 

} 

// This class must implement all of A and B 

class MyClass implements B  

{ 

public void meth1()  

{ 

System.out.println("Implement meth1()."); 

} 

public void meth2()  

{ 

System.out.println("Implement meth2()."); 



} 

public void meth3()  

{ 

System.out.println("Implement meth3()."); 

} 

} 

class IFExtend  

{ 

public static void main(String arg[])  

{ 

MyClass ob = new MyClass(); 

ob.meth1(); 

ob.meth2(); 

ob.meth3(); 

} 

} 

 

 

PACKAGES: 

Putting Classes Together 
 

 One of the main features of 00P is its ability to reuse the code already created. One way of 
achieving this is by extending the class and implementing the interfaces. 

  This is limited to reusing the classes within a program. 

  What if we need to use classes from other programs without physically copying them into the 
program under development?  

 This can be accomplished in Java by using what is known as packages. 

 Packages are Java‟s way of grouping a variety of classes and/or interfaces together.  

 The grouping is usually done according to functionality. In fact, packages act as “containers” for 
classes.  

 By organizing our classes into packages we achieve the following benefits: 
1. The classes contained in the packages of other programs can be easily reused. 



2. In packages, classes can be unique compared with classes in other packages. That is, two classes 
in two different packages can have the same name. They may be referred by their fully qualified 
name, comprising the package name and the class name. 
3. Packages provide a way to “hide” classes thus preventing other programs or packages from 
accessing classes that are meant for internal use only. 
4. Packages also provide a way for separating “design” from “coding” 
5. Java packages are classified into two types. The first category is known as Java API packages 
and the second is known as user defined packages. 

Java API Packages 

 Java API provides a large number of classes grouped into different packages according 
to functionality. 

    

 

 

 

 

 

 

Frequently used API packages  

 The below table shows the classes that belongs to each package. 

Package 

Name 

 

Contents 

java.lang Language support classes. These are classes that Java compiler itself uses and 

therefore they are automatically imported. They include classes for primitive types, 

strings, math functions, threads and exceptions. 

java.util Language utility classes such as vectors, hash tables, random numbers, date etc. 

java.io Input/Output support classes. They provide facilities for input and output of data. 

java.awt Set of classes for implementing graphical user interface. They include classes for 

windows, buttons, lists, menus and so on. 

java.net Classes for networking. They include classes for communicating with local 

computers as well as internet servers. 

java.applet  Classes for creating and implementing applets. 

Using System packages 

  java 

  lang   util 

  io  awt   net applet 



 The packages are organized in a hierarchical structure.  
 This shows that package named java contains the package awt, which in turn contains 
various classes required for implementing graphical user interface. 

 

 There are two ways of accessing the classes stored in a package.  
 The first approach is to use the fully qualified class name of the class that we want to use.  
 This is done by using the package name containing the class and then appending the class name 
to it using the dot operator.  
 For example, if we want to refer to the class Color in the awt package, then we may do so as 
follows: 
    java.awt.Color 

 Notice that awt is a package within the package java and the hierarchy is represented by 
separating the levels with dots.  
 This approach is perhaps the best and easiest one if we need to access the class only once or 
when we need not have to access any other classes of the package. 
 But, in many situations, we might want to use a class in a number of places in the program or 
we may like to use many of the classes contained in a package.  
 We may achieve this easily as follows: 
  import  packagename.classname; 

   or 

  import packagename.*; 

 These are known as import statements and must appear at the top of the file, before any class 
declarations.  
 This statement allows the specified class in the specified package to be imported. 
For example, the statement 

   import java.awt.Color; 

 Imports the class Color and therefore the class name can now be directly used in the program. 
  The statement import packagename.*, imports every class contained in the specified package. 
For example the statement  
import java.awt.*; 



 Will bring all classes of java.awt package. 

Naming Conventions 
 

 Packages can be named using the standard Java naming rules.  
 By convention, however, packages begin with lowercase letters. 
  This makes it easy for users to distinguish package names from class names when looking at an 
explicit reference to a class.  
 We know that all class names, again by convention, begin with an lowercase letter. For example, 
looking at the following statement; 
 double y=java.lang.Math.sqrt(x); 

 

 

  package    class       method 

  name      name       name 

 

Creating Packages 
 To create our own packages, we must first declare the name of the package using the package 
keyword followed by a package name.  
 This must be the first statement in a java source file. Then we define a class, just as we normally 
define a class. 
Here is an example: 

package firstpackage; //package declaration 

 

public class FirstClass //class definition 

{ 

 … 

 … ( body of class ) 

 … 

} 

 

 Here the package name is firstpackage. 
  The class FirstClass is now considered a part of this package.  
 The listing would be saved as a file called FirstClass.java, and located in a directory named 
firstpackage. 



  When the source file is compiled, Java will create a .class file and store it in the same directory. 
 Remember that the .class file must be located in a directory that has the same name as the 
package, and this directory should be a subdirectory of the directory where classes that will import 
the package are located. 
 To recap, creating our own package involves the following steps: 
1. Declare the package at the begining of a file using the form  
package packagename 

2. Define the class that is to be put in the package and declare it public. 
3. Create a subdirectory under the directory where the main source files are stored. 
4. Store the listing as the classname.java file in the subdirectory created 
5. Compile the file. This creates .class file in the subdirectory 
 Remember that case is significant and therefore the subdirectory name must match the package 
name exactly. 
 Java also supports the concept of package hierarchy. This is done by specifying multiple names 
in a package statement, separated by dots. 
Example 

 package firstpackage.secondpackage; 

 

 This approach allows us to group related classes into a package and then group related 
packages into a larger package. 
  Remember to store this package in a subdirectory named firstpackage\secondpackage. 
 A Java package file can have more than one class definitions.  
 In such cases, only one of the classes may be declared public and that class name with .java 
extension is the source file name.  
 When a source file with more than one class definition is compiled, Java creates independent 
.class file for those classes. 

Accessing a package 
 

 Java system package can be accessed either using a fully qualified class name or using a short 
cut approach through the import statement. 
  We use the import statement when there are many references to a particular package or the 
package name is too long. 
 The same approaches can be used to access the user-defined packages as well.  
 The import statement can be used to search a list of packages for a particular class. The general 

form of import statement is as follows: 
 import pack1 [.pack2] [.pack3] […] 

 Here pack1 is the name of the top level package, pack2 is the name of the package that is inside 
the pack1, and so on.  
 We can have any number of packages in a package hierarchy. Finally, the explicit classname is 
specified. 
 The import statement should appear before any class definition in a source file. Multiple import 
statements are allowed.  
 The following is an example of importing a particular class: 
 import firstpackage.secondpackage.MyClass; 



 After defining the statement, all the members of the class MyClass can be directly accessed 
using the class name or its objects directly without using the package name.  
 We can also use another approach as follows: 
 import  packagename.*; 

 Here packagename may denote a single package or a hierarchy of packages. 
  The star ( * ) indicates that the compiler should search this entire package hierarchy where it 
encounters a class name.  
 This implies that we can access all classes contained in the above package directly. 
 The major drawback of the shortcut is that it is difficult to determine from which package a 
particular member came. 
 

USING A PACKAGE 

 Consider simple programs that will use classes from other packages. The listing below shows a 

package named package1 containing a single class classA. 

Example 

 package  package1; 

 public class ClassA 

 { 

  protected int m=10; 

  public void displayA( ) 

  { 

  System.out.println(“Class A”); 

   System.out.println(“m=”+m); 

  } 

 } 

 This source file should be named ClassA.java and stored in the subdirectory package1.Now 
compile this java file.  
 The resultant ClassA.class will be stored in the same  directory. 
 Now consider the listing shown below: 
 import package1.ClassA; 

 class PackageTest 

 { 

  public static void main(String[] args) 



  { 

   ClassA obj=new ClassA( ); 

   Obj.displayA( ); 

  } 

 } 

 

 This listing shows a simple program that imports the class ClassA from the package package1.  
 This source file should be saved PackageTest.java and then compiled.  
 Now we can run the program and obtain the results.  
 The source file and compiled file would be saved in directory of which package1 was a 
subdirectory. 
 Note that the variable m has been declared as protected.  
 A subclass in another package can inherit a protected members.  
 It would not have been possible if it has been declared as either private or “default”. 
 

Example 

 

 import package1.ClassA; 

 class ClassB extends ClassA 

 { 

  int n=20; 

  void display( ) 

  { 

   System.out.println(“m=”+m+”n=”+n); 

  } 

 } 

 class PackageTest1 

{ 

 public static void main(String[] args) 

 { 

  ClassB objb=new ClassB( ); 

  objb.display( ); 



 } 

} 

 

 While using packages and inheritance in a program, we should be aware of the visibility 
restrictions imposed by various access modifiers. 
 

 

   Access protection 

Access Modifier  

 

Access Location 

Public Protected Friendly Private 

protected 

private 

Same class yes yes yes yes yes 

Subclass in same package yes yes yes yes no 

Other classes in same package yes yes yes no no 

Subclass in other packages yes yes no yes no 

Non-subclasses in other packages yes no no no No 

 

Adding a class to a package 

 It is simple to add a class to an existing package. Consider the following package. 
package p1; 

public class A 

{ 

 // body of A 

} 

 The package p1 contains one public class by name A. Suppose we want to add another class B to 
this package. This can be done as follows: 
1. Define the class and make it public 
2. Place the package statement 
package p1; 

  before the class definition as follows: 

  package p1; 

  public class B 



{ 

 //body op B 

} 

3. Store this as B.java under the directory p1 
4. Compile B.java file. This will create a B.class file and place it in the directory p1. 
 Now, the package p1 will contain both the classes A and B. 
  A statement like import p1.*; will import both of them. 
 If we want to create a package with multiple public classes in it, we may follow the following 
steps: 
 

1. Decide the name of the package 
2. Create a subdirectory with this name under the directory where main source files are stored. 
3. Create classes that are to be placed in the package in separate source files and declare the 
package statement 
package packagename; 

4. Switch to the subdirectory created earlier and compile each source file. When  completed, 
the package would contain .class files of all the source files. 
 

 Since a Java source file can have only one declared as public, we cannot put two or more public 
classes together in a .java file. 
  This is because of the restriction that the file name should be same as the name of the public 
class with .java extension. 

Hiding Classes 
 When we import a package using asterisk ( * ), all public classes are imported. However, we 
may prefer to “not import” certain classes.  
 That is, we may like to hide these classes from accessing from outside of the package. Such 
classes should be declared “not public”. 
Example 

 package p1;  

 public class X // public class available outside 

 { 

  //body of x 

 } 

 class Y 

 { 

  //body of y //not public, hidden 

 } 



 Here, the class Y which is not declared public is hidden from outside of the package p1.  
 This class can be seen and used by other classes in the same package. 
 Now, consider the following code, which  imports the package p1 that contains class X and  Y: 
Import p1.*; 

X objectx; //OK;class x is available here 

Y objectY; //Not OK; y is not available 

 

Static import 

As import statement allows to use a class without its package qualification, static import 
allows to access the static members of a class without class qualifications. For Example, to 
access the static methods you need to call the using class name − 

Math.sqrt(169); 

But, using static import you can access the static methods directly. 

Example 

importstaticjava.lang.Math.*; 

 

publicclassSample{ 

publicstaticvoidmain(String args[]){ 

System.out.println(sqrt(169)); 

} 

} 

 

Static import in Java allows to import static members of class and use them, as they are 

declared in the same class. Static import is introduced in Java 5 along with other features 

like Generics, Enum, Autoboxing and Unboxing and variable argument methods. 

 

 In order to access static members, it is necessary to qualify references with the class they came from. 

 For example, one must say: 

double r = Math.cos(Math.PI * theta); 
 

http://javarevisited.blogspot.sg/2011/09/generics-java-example-tutorial.html
http://javarevisited.blogspot.sg/2011/08/enum-in-java-example-tutorial.html
http://javarevisited.blogspot.sg/2012/07/auto-boxing-and-unboxing-in-java-be.html
http://javarevisited.blogspot.sg/2011/09/variable-argument-in-java5-varargs.html


In order to get around this, people sometimes put static members into an interface and inherit from 

that interface. The problem is that a class's use of the static members of another class is a mere 

implementation detail. When a class implements an interface, it becomes part of the class's public API. 

Implementation details should not leak into public APIs. 

The static import construct allows unqualified access to static members without inheriting 
from the type containing the static members. Instead, the program imports the members, 
either individually: 

import static java.lang.Math.PI; 
or 

import static java.lang.Math.*; 
Once the static members have been imported, they may be used without qualification: 

double r = cos(PI * theta); 
The static import declaration is analogous to the normal import declaration. Where the 

normal import declaration imports classes from packages, allowing them to be used 

without package qualification, the static import declaration imports static members from 

classes, allowing them to be used without class qualification 

 

Advantages of Static Import in Java 

Main advantage of using static import in Java is saving keystrokes.  

If you are frequently using System.out.println() statements and tried of typing it, static 

import System.out or System.* and subsequently you can type out.println() in code,  

Though I would suggest to use this Eclipse shortcut to generate System.out.println statement which is 

much faster than static import.  

 

 

 

 

 

 

 

 

 

 

http://javarevisited.blogspot.in/2012/10/eclipse-shortcut-to-systemoutprintln-in-java.html


 

 

UNIT IV 

Introduction 

 The modern operating systems such as Windows 95 and windows XP recognize that they can 

execute several programs simultaneously. This ability is known as multitasking. In system‟s 

terminology, it is called multithreading. 

 Multithreading is a conceptual programming paradigm where a program is divided in two or 

more subprograms, which can be implemented at the same time in parallel. 

 A thread is similar to a program that has a single flow of control. It has a beginning, a body, and 

as end, and executes commands sequentially. 

 

Thread Model 

The Java run-time system depends on threads for many things, and all the class libraries are designed 

with multithreading. Java uses threads to enable the entire environment to be asynchronous. This 

helps reduce inefficiency by preventing the waste of CPU cycles. 

Single-threaded systems use an approach called an event loop with polling. In this model, a single 

thread of control runs in an infinite loop, polling a single event queue to decide what to do next.  

Once this polling mechanism returns with, say, a signal that a network file is ready to be read, then 

the event loop dispatches control to the appropriate event handler. Until this event handler returns, 

nothing else can happen in the system. This wastes CPU time. It can also result in one part of a 

program dominating the system and preventing any other events from being processed. In General, in 

a singled-threaded environment, when a thread blocks (that is, suspends execution) because it is 

waiting for some resource, the entire program stops running. 

The benefit of Java‟s multithreading is that the main loop/polling mechanism is eliminated. One 

thread can pause without stopping other parts of your program. For example, the idle time created 

when a thread reads data from a network or waits for user input can be utilized elsewhere. 

Multithreading allows animation loops to sleep for a second between each frame without causing the 

whole system to pause.  

When a thread blocks in a Java program, only the single thread that is blocked pauses. All other 

threads continue to run. 

Threads exist in several states. A thread can be running. It can be ready to run as soon as it gets CPU 

time. A running thread can be suspended, which temporarily suspends its activity.  

A suspended thread can then be resumed, allowing it to pick up where it left off. A thread can be 

blocked when waiting for a resource. At any time, a thread can be terminated, which halts its execution 

immediately. Once terminated, a thread cannot be resumed.AVA LANGUAG 



 

 Unlike most other computer languages, Java provides built-in support for multithreaded 

programming.  

 A multithreaded program contains two or more parts that can run concurrently.  

 For example, one part can display an animation on the screen while another may build the next 

animation to be displayed. 

 In most of our computers, we have only a single processor and therefore, in reality, the 

processor is doing only one thing at a time. 

  However, the processor switches between the processes so fast it appears to human beings that 

all of them are being done simultaneously.  

 Figure illustrates a Java program with four threads, one main and three others.  

 The main thread is actually the main method module, which is designed to create and start 

other three threads, namely A, B and C. 

     

 

 

 

 

 

 

 

 

 

 

Switching                                     Switching 

 Once initiated by the main thread, the threads A,B and C run concurrently and share the 

resources jointly. 

  It is like people living in  joint families and sharing certain resources among all of them.  

 The ability of a language to support multithreads is referred to as concurrency. Since threads in 

Java are subprograms of a main application program and share the same memory space, they are 

known as lightweight threads or lightweight processes. 

 Since all the threads are running on a single processor, the flow of execution is shared between 

the threads.  

 The Java interpreter handles the switching of control between the threads in such a way that it 

appears they are running concurrently. 

 Multithreading is useful in a number of ways. It enables programmer to do multiple things at 

one time. 

Main 

     Thread 

     Module 

Thread A Thread B                   Thread C 



 For example, we can send tasks such as printing into the background and continue to perform 

some other task in the foreground.  

 This approach would considerably improve the speed of our programs. 

 Threads are extensively used in Java-enabled browsers such as Hot Java. 

  These browsers can download a file to the local computer, display a web page in the window, 

output another web page to a printer and so on. 

Creating Threads 

 Creating threads in Java is simple.  

 Threads are implemented in the form of objects that contain a method called run( ). The run( ) 

method is the heart and soul of any thread.  

 It makes up the entire body of the thread and is the only method in which the thread‟s behavior 

can be implemented. 

  A typical run( ) would appear as follows: 

 public void run( ) 

 { 

     ---- ( Statements for implementing thread ) 

     ---- } 

 The run( ) method should be invoked by an object of the concerned thread.  

 This can be achieved by creating the thread and initiating it with the help of another thread 

method called start ( ). 

 

A new thread can be created in two ways. 

 

1. By creating a thread class: Define a class that extends thread class and override its run ( ) 

method with the code required by the thread. 

2. By converting a class to a thread: Define a class that implements Runnable interface. The 

Runnable interface has only one method, run ( ) , that is to be defined in the method with the code to 

be executed by the thread. 

 The approach to be used depends on what the class we are creating requires. 

  If it requires extending another class, then we have no choice but to implement the Runnable 

interface, since Java classes cannot have two superclasses. 

Extending the thread class 

 We can make our class Runnable as a thread by extending the class java.lang.Thread.  

 This gives us access to all the thread methods directly. It includes the following steps:  

1. Declare the class as extending the Thread class 

2. Implement the run( ) method that is responsible for executing the sequence of code that 

the thread will execute. 

3. Create a thread object and call the start( ) method to initiate the thread execution. 

 



Declaring the class 

The thread class can be extended as follows: 

class MyThread extends Thread 

{ 

 …….. 

 …….. 

} 

Now we have a new type of thread MyThread. 

 

Implementing the run( ) method 

 The run( ) method has been inherited by the class MyThread.  

 We have to override this method in order to implement the code to be executed by our thread. 

  The basic implementation of run( ) will look like this: 

 public void run( ) 

 { 

  …….. 

  …….. // Thread code here 

 } 

 when we start the new thread, Java calls the thread‟s run( ) method, so it is the run( ) where all 

the action takes place. 

Starting New Thread 

 To actually create and run on instance of the thread class, we must write the following 

 MyThread aThread = new MyThread( ); 

 aThread.start ( ); //invokes run( )  method 

 The second line calls the start( ) method causing the thread to move into the runnable state.  

 Then the Java runtime will schedule the thread to run by invoking its run( ) method. Now, the 

thread is said to be in the running state. 

 

An example of using the Thread class 

class A extends Thread 



{  

 public void run( ) 

 { 

  for ( int i=1;i<=3;i++) 

  { 

   System.out.println(“\t From thread A:i=”+i); 

  } 

  System.out.println( “ Exit from A”); 

 } 

} 

class B extends Thread 

{  

 public void run( ) 

 { 

  for ( int i=1;i<=3;i++) 

  { 

   System.out.println(“\t From thread B:i=”+i); 

  } 

  System.out.println( “ Exit from B”); 

 } 

} 

class ThreadTest 

{ 

 public static void main(String[] args) 

 { 

  new A( ).start( ); 

  new B( ).start( ); 

 } 

} 



Output 

 From thread A:i=1 

From thread A:i=2 

From thread B:i=1 

From thread B:i=2 

From thread A:i=3 

Exit from A 

From thread B:i=3 

Exit from B    

 The main thread dies at the end of its main method.  

 However, before it dies, it creates and starts all the two threads A and B.  

 Note that the output from the threads are not specially sequential. 

Stopping and Blocking the Thread 

Stopping A thread 

 Whenever we want to stop a thread from running further, we may do so by calling its  stop( ) 

method, like: 

   AThread.stop( ); 

 This statement causes the thread to move to the dead state.  

 The stop( ) method may be used when the premature death of a thread is desired. 

 

Blocking a Thread 

 A thread can also be temporarily suspended or blocked from entering into the runnable and 

subsequently running state by using either of the following thread methods: 

 

sleep( )    // blocked for a specified time 

suspend( )  //blocked until further orders 

wait( )  //blocked until certain condition 

 

 The thread will return to the runnable state when the specified time is elapsed in the case of 

sleep( ), the resume( ) method is invoked in the case of suspend( ) and the notify( ) method is called in 

the case of wait( ). 



Life cycle of a Thread 

 During the life time of a thread, there are many states it can enters. They include: 

1. Newborn state 

2. Runnable state 

3. Running state 

4. Blocked state 

5. Dead state 

 A thread is always in one of these five states.  

 It can move from one state to another via a variety of ways as shown in below figures. 

 

 

 

 

 

 

   

State transition diagram of a thread Newborn state 

 

 When we create a thread object, the thread is born and is said to be in newborn state.  

 The thread is not yet scheduled for running. At this state, we can do only one of the following 

things with it: 

 Schedule it for running  using start( ) method 

 Kill it using stop( ) method 

 If scheduled, it moves to the runnable state. If we attemps to use any other method at this stage, 

an exception will be thrown. 

    

New born 



   

 

 

  

   

 

 

Scheduling a new born thread 

Runnable state 

 The runnable state means that the thread is ready for execution and is waiting for the 

availability of the processor.  

 That is, the thread has joined the queue of threads that are waiting for execution.  

 If all threads have equal priority, then they are given time slots for execution in round robin 

fashion, i.e., first-come, first-serve manner.  

 This process of assigning time to threads is known as time-slicing. 

 However, if we want a thread to relinquish control to another thread of equal priority before its 

turn comes, we can do so by using the yield( ) method. 

 

 

 Relinquishing control using yield( ) method. 

 

 

Running State 

 Running means that the processor has given its time to the thread for its execution.  

 The thread runs until it relinquish control on its own or it is preempted by a higher priority 

thread.  

Runnable 

state 

Dead 

state 



 A running thread may relinquish its control in one of the following situations. 

1 .It has been suspended using suspend( ) method. A suspended thread can be revived by using the 

resume( ) method. This approach is useful when we want to suspend a thread for some time due to 

certain reason, but do not want to kill it. 

        suspend 

 

 

 resume 

 

Running          Runnable    Suspended 

    Relinquishing control using suspend( ) method 

2. It has been made to sleep. We can put a thread to sleep for a specified time period using the method 

sleep( time) where time is in milliseconds. This means that the thread is out of queue during this time 

period. The thread re-enters the runnable state as soon as this time period is elapsed. 

       Sleep ( t ) 

 

 

 After t 

 

Running          Runnable    Sleeping 

3.It has been told to wait until some event occurs. This is done using the wait( ) method. The thread 

can be scheduled to run again using the notify( ) method. 

      wait 

 

 

 notify 

 

Running   Runnable   Waiting 

Blocked state 

 The thread is said to be blocked when it is prevented from entering into the runnable state and 

subsequently the running state. 



  This happens when the thread is suspended, sleeping, or waiting in order to satisfy certain 

requirements.  

 A blocked thread is considered “ not runnable” but not dead and therefore qualified to run 

again. 

Dead state 

 Every thread has a life cycle 

 . A running thread ends its life when it has completed executing its run( ) method. It is a natural 

death. 

  However, we can kill it by sending the stop message to it at any state thus causing premature 

death to it.  

 A thread can be killed as soon as it is born, or while it is running, or even when it is in “ not 

runnable “ condition. 

 

Using thread methods  

 Thread class methods can be used to control the behavior of a thread. Used the methods start() 

and run(). There are aloso methods that can move a thread from one state to another. 

The uses of yield(), sleep() and stop() methods Example 

 

class A extends Thread 

{ 

 public void run( ) 

 { 

  for(int i=1; i< 3;i++) 

  { 

   if (i == 1 )  yield( ); 

   System.out.println(“\n From thread A:I=”+i); 

  } 

  System.out.println(“Exit from A”); 

 } 

} 

class B extends Thread 

{ 



 public void run( ) 

 { 

  for(int j=1 ;j<=5;j++) 

  { 

   System.out.println(“\n From thread B:j=”+j); 

   if (j==3 ) 

    stop( ); 

  } 

  System.out.println(“Exit from B”); 

 } 

} 

class C extends Thread 

{ 

 public void run( ) 

 { 

  for(int k=1; k<=3;k++) 

  { 

   System.out.println(“\t From thread c:k=”+k); 

   if (k === 1 ) 

   try 

   { 

    sleep(1000); 

   } 

   catch( Exception e) 

   { 

   } 

  } 

  System.out.println(“Exit from C”); 



 } 

} 

class ThreadMethods 

{ 

 public static void main(String[] args) 

 { 

  A threadA =new threadA( ); 

  B threadB =new threadB( ); 

  C threadC =new threadC( ); 

  System.out.println(“Start thread A”); 

  ThreadA.start( ); 

  System.out.println(“Start thread B”); 

  ThreadB.start( ); 

  System.out.println(“Start thread C”); 

  ThreadC.start( ); 

  System.out.println(“End of main thread”); 

 } 

} 

Output 

 Start thread A 

 Start thread B 

 Start thread C 

  From Thread B:j=1 

  From Thread B:j=2 

  From Thread A:i=1 

  From Thread A:i=2 

 End of main thread 

  From Thread C:k=1 



  From Thread B:j=3 

From Thread A:i=3 

 Exit from A 

  From Thread C:k=2 

  From Thread C:k=3 

 Exit from C 

 

Thread Exceptions 

 Note that the call to sleep( ) method is enclosed in a try block and followed by a catch block. 

  This is necessary because the sleep( ) method throws an exception, which should be caught. If 

we fail to catch the exception, program will not compile. 

 Java run system will throw IllegalThreadStateException whenever we attempt to invoke a 

method that a thread cannot handle in the given state.  

 For example, a sleeping thread cannot deal with the resume( ) method because a sleeping thread 

cannot receive any instructions.  

 The same is true with the suspend( ) method when it is used on a blocked ( not runnable ) 

thread. 

 Whenever we call a thread method that is likely to throw an exception, we have to supply an 

appropriate exception handler to catch  it. 

 

Thread Priority 

 In Java, each thread is assigned a priority, which affects the order in which it is scheduled for 

running.  

 The threads of the same priority are given equal treatment by the Java scheduler and, therefore 

they share the processor on a first-come,first-serve basis. 

 Java permits us to set the priority of a thread using the setPriority( ) method as follows: 

 ThreadName.setPriority( int  number ); 

 The number is an integer value to which the thread‟s priority is set. The thread class defines 

several priority constants: 

  MIN_PRIORITY = 1 

  NORM_PRIORITY=5 

  MAX_PRIORITY = 10 

 The number may assume one of these constants or any value between 1 and 10. Note that the 

default setting is NORM_PRIORITY. 

 By assigning priorities to threads, we can ensure that they are given the attention they deserve.  

 Whenever multiple threads are ready for execution, the Java system chooses the highest priority 

thread and executes it.  



 Remember that the highest priority thread always preempts any lower priority threads. 

 

 

Example 

class A extends Thread 

{ 

 public void run( ) 

 { 

  System.out.println(“Thread A Started”); 

  for(int i=1;i<=3;i++) 

   System.out.println(“\t From thread A:i=”+i); 

  System.out.println(“Exit from A”); 

 } 

} 

class B extends Thread 

{ 

 public void run( ) 

 { 

  System.out.println(“Thread B Started”); 

  for(int i=1;i<=3;i++) 

   System.out.println(“\t From thread B:j=”+j); 

  System.out.println(“Exit from B”); 

 } 

} 

class C extends Thread 

{ 

 public void run( ) 

 { 

  System.out.println(“Thread C Started”); 



  for(int i=1;i<=3;i++) 

   System.out.println(“\t From thread C:i=”+i); 

  System.out.println(“Exit from C”); 

 } 

} 

class ThreadPriority 

{ 

 public static void main(String args[]) 

 { 

  A threadA = new A( ); 

  B threadB = new B( ); 

  C threadC = new C( ); 

  threadC.setPriority( Thread.MAX_PRIORITY); 

  threadB.setPriority(threadA.getPriority( )+1); 

  threadC.setPriority( Thread.MIN_PRIORITY); 

  System.out.println(“Start thread A”); 

  threadA.start( ); 

System.out.println(“Start thread B”); 

  threadB.start( ); 

System.out.println(“Start thread C”); 

  threadC.start( ); 

  System.out.println(“End of main thread”); 

 } 

} 

Output 

Start thread A 

Start thread B 

Start thread C 



Thread B Started 

 From thread B:j=1 

From thread B:j=2  

Thread C Started 

 From thread C:k=1 

 From thread C:k=2 

 From thread C:k=3 

Exit from C 

End of main thread 

 From thread B:j=3 

Exit from B 

Thread A Started 

 From thread A:i=1 

 From thread A:i=2 

 From thread A:i=3 

Exit from A 

 

Synchronization 

 In the above examples, we have seen threads that use their own data and methods provided 

inside their run ( ) method.  

 What happens when they try to use data and methods outside themselves. On such occasions, 

they may compete for the same resources and may lead to serious problems.  

 For example, one thread may try to send a record from a file while another is still writing to the 

same file.  

 Depending on the situation, we may get strange results. Java enables us to overcome this 

problem using a technique known as synchronization. 

 In case of Java, the keyword synchronized helps to solve such problems by keeping a watch and 

such locations.  

 For example, the method that will read information from a file and the method that will update 

the same file may be declared as synchronized. 

Example 

 synchronized void update( ) 

 { 



  ----  // code here is synchronized 

  ---- 

 } 

 

 When we declare a method synchronized, Java creates a “monitor” and hands it over to the 

thread that calls the method first time.  

 As long as the thread holds the monitor, no other thread can enter the synchronized section of 

code.  

 A monitor is like a key and the thread that holds the key can only open the lock. 

 It is also possible to mark a block of code as synchronized as shown below: 

 

synchronized ( lock-object ) 

 { 

  ----  // code here is synchronized 

  ---- 

 }  

 Whenever a thread has completed its work by using synchronized method, it will hand over the 

monitor to the next thread that is ready to use the same resource. 

 An interesting situation may occur when two or more threads are waiting to gain control of a 

resource. 

  Due to some reason, the condition on which the waiting threads rely on gain control does not 

happen.  

 This result in what is known as deadlock.  

 For example, assume that the thread A must access method1 before it can release method2, but 

the threadB cannot release method1 until it gets hold on method2. 

  Because these are mutually exclusive conditions, a deadlock occurs. The code below illustrate 

this: 

 

ThreadA 

 synchronized method2( ) 

 { 

  synchronized method1( ) 

  { 

  } 

 } 



 ThreadB 

 synchronized method1( ) 

 { 

  synchronized method2( ) 

  { 

  } 

 } 

Implementing the Runnable Interface 

 To create thread using the Runnable interface, we must perform the steps listed below: 

1. Declare the class as implementing the Runnable interface. 

2. Implement the run( ) method. 

3. Create a thread by defining an object that is instantiated from this “runnable” class as 

the target of the thread. 

4. Call the thread‟s start( ) method to run the thread. 

 If the direct reference to the thread threadX is not required, then we may use a shortcut as 

shown below: 

  new Thread( new X( ) ).start( ); 

Example 

 class X implements Runnable 

 { 

  public void run( ) 

  { 

   for(int i=1;i<3;i++) 

    System.out.println(“\t ThreadX:”+ i); 

   System.out.println(“End of thread X”); 

  } 

 } 

 class RunnableTest 

 { 

  public static void main(String[] args) 

  { 



   X runnable = new X( ); 

   Thread threadX = new Thread( runnable ); 

   threadX.start( ); 

   System.out.println(“End of main thread”); 

  } 

 } 

Output 

 End of main Thread 

 ThreadX:1 

 ThreadX:2 

 End  of ThreadX 

 

INTER-THREAD COMMUNICATION 

 Inter-thread communication can be defined as the exchange of messages between two or more 

threads. The transfer of messages takes place before or after the change of state of a thread. Java 

implements inter-thread communication with the help of following three methods: 

Notify(): resumes the first thread that went into the sleep mode. 

 Final void notify() 

Notifyall(): resumes all the threads that are in sleep mode. The execution of these threads happens as 

per priority. 

 Final void notifyall() 

Wait(): sends the calling thread into the sleep mode. This thread can now be activated only by notify() 

or notifyall() methods. The desired waiting time period is specified as an argument to the wait() 

method. 

 Final void wait() 

All the three methods throw interruptedException. 

MANAGING ERRORS AND EXCEPTIONS 

 

 An exception is an abnormal condition that arises in a code sequence at run time.   

 In other words, an exception   is a run-time error.  



  In computer   languages that do   not support exception handling, errors must be checked and 

handled manually-typically through the use of error codes, and so on.  

 This approach is a cumbersome as it is troublesome.  

 Java‟s exception handling avoids these problems and, in the process, brings run-time error 

management into the object-oriented world. 

 

Types of   Errors 

Errors may broadly be classified into two categories: 

 Compile-time errors 

 Run-time errors. 

 

Compile-time errors 

 

 All syntax errors will be detected and displayed by the Java compiler and therefore these 

errors are known as compile-time errors.  

  Whenever the compiler displays an error, it will not create the .class file. 

  It is therefore necessary that we fix all the errors before we can successfully compile ad 

run the program. 

 Most of the compile-time errors due too typing mistakes. 

  Typographical errors   are hard to find. We may have to check the code word by word, or even 

character by character. 

 

The most  common problems  are: 

 Missing semicolons 

 Missing  brackets in classes   and methods 

 Misspelling of  identifiers  and  keywords 

 Missing  double  quotes in strings 

 Use   of  undeclared variables.  

 Incompatible  types in     assignments/initialization 

 Bad  references to  objects 

 Use of = in place of = = operator 

 And so  on. 

Run-Time Errors 

 

 Sometimes,   a  program   may compile successfully  creating the .class file but may not  run 

properly.  

 Such programs may produce  wrong results  due to wrong logic or may terminate due to   errors 

such  as stack overflow.  



 Most  common run-time errors are: 

  Dividing  an integer by zero 

 Accessing an  element that  is out  of  bounds of  an array 

 Trying  to   store   a value into  an array of   an  incompatible class or  type 

 Trying to cast   an instance   of a class to one of its subclasses. 

 Passing   a parameter that is not in a valid range or   value for a method. 

 Trying  to illegally change the state of  a thread 

 Attempting  to use a negative  size for an  array 

 Using a null object reference as a legitimate object reference to access a method or a 

variable. 

 Converting invalid string to a  number 

 Accessing  a  character   that  is out  of  bounds of a string 

 And many more 

 

Example 

class  Example 

{ 

 public  static void main(String args[]) 

 { 

  int d=0;  

  int  a =  42/d; 

 } 

} 

 

 When the Java run-time system detects the attempt to divide by zero, it constructs a new 

exception object and then throws this exception.  

  This  causes  the  execution of  example   to  stop, because once  an exception has   been thrown,  

it must be  caught by an exception handler and  dealt  with immediately.  

 In this  example, we haven‟t supplied any exception handlers of our  own, so the  exception  is  

caught by  the default handler provided  by  the  Java  run-time system.  

 Any exception that is   not caught by your program will ultimately be processed by the default 

handler.  

 The default handler displays a string describing the exception, prints a stack trace from the 

point at which the   exception occurred, and terminates the program. 

  However, while executing, it displays the following message  and stops without executing  

further  statement. 

 



 java.lang.ArithmeticException: / by zero at    

Example .main ( Example.java:6 ) 

 

Exceptions 

 Java exception is an object that describes an exceptional (that is error) condition that has 

occurred in a piece of code.  

 When an exceptional condition arises, an object representing that exception is created 

and thrown in the method that caused the error.  

 Either way, at some point, the exception is caught and processed. Exception can be 

generated by the Java run-time system, or they can be manually generated by your code. 

 If we want the program to continue with the execution of the remaining code, then we 

should try to catch the exception object thrown by the error condition and then display an 

appropriate message for taking corrective actions.  

 This is known as exception handling. 

 The purpose of exception handling mechanism is to provide a means to detect and report an 

“exceptional circumstance” so that appropriate action can be taken.  

 The mechanism suggests incorporation of a separate error handling code that performs the 

following tasks: 

1. Find the problem ( Hit the exception ) 

2. Inform that an error has occurred ( Throw the exception ) 

3. Receive the error information ( Catch the exception ) 

4. Take corrective actions ( Handle the exceptions ) 

 When writing programs, we must always be an the lookout for places in the program where an 

exception could be generated.  

 Some come exceptions that we must watch out for catching are listed in table. 

Exception Type Cause of Exception 

ArithmeticException Caused by math errors such as division by 

zero 

ArrayIndexOutOfBoundsException Caused by bad array indexed 

ArrayStoreException Caused when a program tries to store the 

wrong type data in an array. 

FileNotFoundException Caused by an attempt to access a nonexistent 

file 

IOException Caused by general I/O failures, such as 

inability to read from a file. 

NullPointerException Caused by referencing a null object 



NumberFormatException Caused when a conversion between strings 

and number fails. 

OutOfMemoryException Caused when there‟s not enough memory to 

allocate a new object. 

SecurityException Caused when an applet tries to perform an 

action not allowed by the browser‟s security 

settings. 

StackOverflowException Caused when the system runs out of stack 

space. 

StringIndexOutOfBoundsException Caused when a program attempts to access a 

nonexistent character position in a string. 

 

 

 

Syntax of Exception Handling code 

 This is the general form of an exception handling block: 

 

try 

{ 

 //block of code to monitor for errors 

} 

catch(ExceptionType1 exOb) 

{ 

 //Exception handler for Exception Type 1 

} 

catch( ExceptionType2 exOb) 

{ 

 //Exception handler for exception Type2 

} 

.. 

.. 



finally 

{ 

 //block of code to be executed before try block ends 

} 

 

 Here, ExceptionType is the type of exception that has occurred. 

 The basic concept of exception handling are throwing an exception and catching it. 

 

 

         Exception object 

         creator 

 

 

 

 

  

 

 

 

 

 

 

 

Java exception handling is managed via keywords: try, catch, throw, throws and finally.  

 Program statements that you want to monitor for exceptions are contained within a try block.  

 If an exception occurs within the try block, it is thrown. Your code can catch this exception and 

handle it in some rational manner.  

 To manually throw an exception, use the keyword throw.  

 Any exception that is thrown out of a method must be specified as such by a throws clause. Any 

code that absolutely must be executed before a method returns is put in a finally block. 

 

try block 

 

 

Statement that causes an exception 

catch block 

 

Statement that handles the exception 



Example 

class  Example 

{ 

 public  static void main(String args[]) 

 { 

  try 

  { 

  int d=0;  

   int  a =  42/d; 

  } 

  catch( ArithmeticException e) 

  { 

  System.out.println(“Division by zero”); 

 } 

 d=5; 

 System.out.println(“d=”+d); 

 } 

} 

 

Output 

 Division by zero 

 D=5 

 

Multiple  Catch Statements 

 

 In some cases, more than one exception could be raised by a single piece of code.  

 To handle this type of situation, you can specify two or more catch clause, each catching a 

different type of exception. 

 



Example 

class Multicatch 

{ 

 public static void main(String[] args) 

 { 

  try 

  { 

   int a=args.length; 

   System.out.println(“a=”+a); 

   int  b= 42/a; 

   int c[]={1}; 

   c[42]=99; 

  } 

  catch(ArithmeticException e) 

  { 

   System.out.println(“Divide by zero:”+e); 

  } 

  catch(ArrayIndexOutOfBoundsException e) 

  { 

   System.out.println(“Array Index Out Of Bound:”+e); 

  } 

  System.out.println(“After try/catch block.”); 

 }   } 

 

 This program will cause division by zero exception if is started with no command-line 

parameters, since a will equal zero. 

  It will survive the division if you provide a command-line argument, setting to something 

larger than zero. 

  But it will cause an ArrayIndexOutOfBoundsException, since the int array c has a length of 1, 

yet the program attempts to assign a value to c[42]. 



 

Using finally statement 

 

 Java supports another statement known as finally statement that can be used to handle an 

exception that is not caught by any of the previous statement. finally block can be used to handle any 

exception generated within a try block. It may be added immediately after the try block or after the 

last catch block shown as follows. 

try                try 

{     { 

    ---        --- 

   ---        --- 

}     } 

finally     catch( ) 

{     { 

 ---                       ----- 

}             --- -- 

     } 

     …. 

     …. 

    finally 

     { 

         ---  

                    --- 

} 

 

 When a finally block is defined, this is guaranteed to execute, regardless of whether or not an 

exception is thrown. 

  As a result, we can use it  to perform certain house-keeping operations such as closing files and 

releasing system resources. 

 

 



Example 

 class FinallyDemo 

 { 

  static void proA( ) 

  { 

   try 

   { 

    System.out.println(“Inside ProcA”); 

  } 

  finally 

  { 

   System.out.println(“ProA‟s finally”); 

  } 

} 

public static void main( String args[] ) 

{ 

 procA( ); 

} 

 } 

Output 

 inside procA 

 procA‟s finally 

 

Throwing our own Exception 

 

 There may be times when we would like to throw our own exceptions.  

 We can do this by using the keyword throws as follows: 

 throw new Throwable_subclass; 



 The following example declares a new subclass to signal an error condition in a method. It 

overrides the toString( ) method, allowing the description of the exception to be displayed using 

println( ). 

 

// This program creates a custom exception type. 

 

class MyException extends Exception 

{ 

 private int detail; 

 MyException(int a) 

 { 

  detail=a; 

 } 

 public String toString( ) 

 { 

  return “MyException[“+detail+”]”; 

 } 

} 

class ExceptionDemo 

{ 

 static void compute( int a ) throws MyException 

 { 

  System.out.println(“Called compute(“+a+”)”); 

  if (a > 10 ) 

   throws new MyException(a); 

  System.out.println(“Normal Exit”); 

 } 

 public static void main(String args[]) 

 { 



  try 

  { 

   compute(1); 

   compute(20); 

  } 

  catch(MyException e) 

  { 

   System.out.println(“Caught”+e); 

  } 

 } 

} 

 

 The ExceptionDemo class defines a method named compute( ) that throws a MyException 

object. T 

 he exception is thrown when compute( )‟s integer parameter is greater than 10. Here is the 

result: 

    Called compute(1) 

    Normal Exit 

    Called compute(20) 

    Caught MyException[20] 

 If a method is capable of causing an exception that it does not handle, it must specify this 

behavior so that callers of the method can guard themselves against the exception.  

 You do this by including a throws clause in the method‟s declaration. 

 

Using Exceptions for Debugging 

 

 As we have seen, the exception-handling mechanism can be used to hide errors from rest of the 

program. 

  It is possible that the programmers may misuse this technique for hiding errors rather than 

debugging the code.  

 Exception handling mechanism may be effectively used to locate the type and place of errors. 

Once we identify the errors we must try to find out why these errors occur before. 

 



Applet Programming 

 

Introduction 

 

 Applets   are small java program that are primarily used in   internet computing.  

 hey  can  be  transferred over the internet from  one  computer  to           another  and  

run using the appletviewer or any web browser that  support  the java program. An applet 

can perform arithmetic operations, play sounds, display graphics, accept user input , create 

animation and play interactive games. 

 Java applications are generally run from a command-line prompt using JDK. Applets 

are run on any browser supporting Java.  

 For an applet to run it must be included in a web page using HTML pages. 

  When a browser loads a web page including an applet, the browser downloads the 

applet from the web server and runs it on the web owner‟s system. Java interpreter is not 

required specifically for doing so it is already built-in the browser. 

 

Local Applet: 

 An applet developed locally and stored in a local system called as local applet. 

 They don‟t require internet connection  

 It searches the directories in the local system and locates and loads specified applet. 

 

Remote Applet: 

 

 It is stored on a remote computer which is connected to the net. 

 If connected with the net, we can download the remote applet onto our system. 

 We can utilize it via the internet. 

 

URL: 

 Uniform Resource Locator. It specifies the applets address. 

 Applet code uses the service of two classes namely, Applet and Graphics from the Java 

library.  

 The applet class is contained in the java. Applet package provides life and behavior to 

the applet through its methods such as init (), start (), and paint ().  

 The Applet class maintains the lifecycle of an applet.  

 The paint () method of the applet class actually displays the result of the applet code on 

the screen. 

 An  applet which is developed locally and stored in the local system is  known as  the 

local applet 



  When the web page is trying to find the local applet.  

 It does' need to use the internet and therefore the local system does not require the 

internet connection.  

 It simply searches the directories in the local system and locates and loads the specified 

applet. In order to locate and load the local applet we must know the applet address on the 

web page. This address is known as the URL uniform resource locator.   

 And must be specified in the applet HTML document as the value of  the  code base 

attribute. 

 

Difference between Applets and Applications 

 

 Although both the applets and standalone applications are java programs, there are significant 

differences between them. Applets are not full-featured application programs. 

 

 

 

write Applets 



 

Applets are small applications that are accessed on an Internet server, transported over the Internet, 

automatically installed, and run as part of a Web document. After an applet arrives on the client, it 

has limited access to resources, so that it can produce an arbitrary multimedia user interface and run 

complex computations without introducing the risk of viruses or breaching data integrity.  

 Many of the issues connected with the creation and use of applets are found in Part II, when 

the applet package is examined. However, the fundamentals connected to the creation of an applet are 

presented here, because applets are not structured in the same way as the programs that have been 

used thus far. As you will see, applets differ from applications in several key areas.  

 Let‟s begin with the simple applet shown here:  

import java.awt.*;  

import java.applet.*;  

public class SimpleApplet extends Applet {  

public void paint(Graphics g) {  

g.drawString("A Simple Applet", 20, 20);  

}  

}  

 

 This applet begins with two import statements. The first imports the Abstract Window Toolkit 

(AWT) classes. Applets interact with the user through the AWT, not through the console-based I/O 

classes. The AWT contains support for a window-based, graphical interface. The second import 

statement imports the applet package, which contains the class Applet. Every applet that you create 

must be a subclass of Applet.  

 

The next line in the program declares the class SimpleApplet. This class must be declared as public, 

because it will be accessed by code that is outside the program.  

 Inside SimpleApplet, paint( ) is declared. This method is defined by the AWT  

and must be overridden by the applet.The paint( ) method has one parameter of  

type Graphics. This parameter contains the graphics context, which describes the graphics 

environment in which the applet is running. This context is used whenever output to the applet is 

required.  

 Inside paint( ) is a call to drawString( ), which is a member of the Graphics class. This method 

outputs a string beginning at the specified X,Y location. It has the following general form:  

  void drawString(String message, int x, int y)  



 Here, message is the string to be output beginning at x,y. In a Java window, the upper-left 

corner is location 0,0. The call to drawString( ) in the applet causes the message “A Simple Applet” to 

be displayed beginning at location 20,20.  

 Notice that the applet does not have a main( ) method. Unlike Java programs, applets do not 

begin execution at main( ).In fact, most applets don‟t even have a main( ) method. Instead, an applet 

begins execution when the name of its class is passed to an applet viewer or to a network browser.  

 After you enter the source code for SimpleApplet, compile in the same way that you have 

been compiling programs. However, running SimpleApplet involves a different process. In fact, there 

are two ways in which you can run an applet:  

 executing the applet within a Java-compatible Web browser.  

 Using an applet viewer, such as the standard SDK tool, appletviewer.  

To execute an applet in a Web browser, you need to write a short HTML text file that contains the 

appropriate APPLET tag. Here is the HTML file that executes  

 

SimpleApplet:  

<applet code="SimpleApplet" width=200 height=60> 

</applet> 

  

 To execute SimpleApplet with an applet viewer, you may also execute the HTML file shown 

earlier. For example, if the preceding HTML file is called RunApp.html, then the following command 

line will run SimpleApplet:  

C:\>appletviewer RunApp.html  

 However, a more convenient method exists that you can use to speed up testing. Simply 

include a comment at the head of your Java source code file that contains the APPLET tag. By doing 

so, your code is documented with a prototype of the necessary HTML statements, and you can test 

your compiled applet merely by starting the applet viewer with your Java source code file. If you use 

this method, the SimpleApplet source file looks like this:  

import java.awt.*;  

import java.applet.*;  

/*  

<applet code="SimpleApplet" width=200 height=60> 

</applet> 

*/  

public class SimpleApplet extends Applet {  



public void paint(Graphics g) {  

g.drawString("A Simple Applet", 20, 20);  

}  

}  

 

 In general, you can quickly iterate through applet development by using these  

three steps:  

1. Edit a Java source file.  

2. Compile your program.  

3. Execute the applet viewer, specifying the name of your applet‟s source file.  

 

 

Building Applet Code 

 

 Applet code uses the services of two classes, namely, Applet and Graphics from the java class 

library. The Applet class which is contained in the java. Applet package provides life and behaviour 

to the applet through its methods such as init( ), start( ) and point( ).  

 When an applet is loaded, java automatically calls a series of Applet class methods for starting, 

running, and stopping the applet code. The Applet class therefore maintains the lifecycle of an applet  

 The paint( ) method of the applet class, when it is called, actually displays the result of the 

applet code on the screen. The output may be text, graphics, or sound. The paint( ) method, which 

requires a Graphics object as an argument, is defined as follows: 

   public void paint (Graphics g) 

 This requires that the applet code imports the java.awt package that contains the Graphics class. 

All output operations of an applet are performed using the methods defined in the Graphics class.  

 An applet code will have a general format as shown below: 

 import java.awt.*; 

 import java. applet.*; 

 …………… 

 …………… 

 public class appletclassname extends Applet 



 { 

  ……………... 

  ……………… 

  public void paint (Graphics g) 

  { 

   …………… 

   …………… // Applet operations code 

   …………… 

  } 

  ……………. 

  ……………. 

 } 

 The appletclassname is the main class for the applet. When the applet is loaded, Java creates an 

instance of this class, and then a series of Applet class methods are called on that instance to execute 

the code.  

Program: 

//The Hello Java Applet 

import java.awt.*; 

import java. applet.*; 

public class  HelloJava extends Applet 

{ 

 public void paint (Graphics g) 

 { 

  g.drawString (“Hello Java”, 10,100); 

 } 

} 

 The applet contains only one executable statement. 

 g.drawString (Hello Java”,10,100); 

 which, when executed, draws the string 



 Hello Java 

At the position 10, 100 (Pixels) of the applet‟s reserved space as shown below 

 

 

      

    Output Program 

 The applet code should be saved with the file name HelloJava.java, in a java subdirectory. The Public 

keyword for the class HelloJava.java requires that the main applet class be declared public. 

 Applet class itself is a subclass of the panel class, which is again a subclass of the Container class 

and so on as shown in the following diagram. This shows that the main applet class inherits 

properties from a long chain of classes. An applet can, therefore, use variables and methods from all 

the classes. 

 

  Chain of classes inherited by Applet class 

java.lang.Object 

java.awt.Component 

java.awt.Container 

java.awt.Panel 

java.applet.Applet 

Hello Java 

10 

100 

   (0, 0) 

Applet’s space 



Applet Life Cycle 

 Java applet inherits a set of default behaviours from the Applet class. As a result, when an 

applet is loaded, it undergoes a series of changes in its state as shown below. The applet states 

include: 

   

 

        Exit of Browser   

An applet‟s state transition diagram 

 Born on initialization state 

 Running state 

 Idle state  

 Dead or destroyed state 

Initialization State 

 Applet enters the initialization state when it is first loaded. This is achieved by calling the init( ) 

method of Applet class. The applet is born. At this stage, following, if required.  

 Create object needed by the applet 

 Set up initial values 

 Load images or fonts 

 Set up colors 

Running 
   Idle 

Deade

r 

Born 
Begin 

 

Initialization 

stop( ) 

Stopped 

Display 

Paint( ) start( ) 

Destroy( ) 

End Destroyed 

(Load applet) 



The initialization occurs only once in the applet‟s life cycle. Override the init( ) method: 

public void init( ) 

{ 

 …………… 

 …………….. (Action) 

 ……………… 

} 

Running State 

 Applet enters the running state when the system calls the start( ) method of Applet class. This 

occurs automatically after the applet is initialized. Starting can also occur if the applet is already in 

„stopped‟ (idle)state.  

 For example, the web page containing the applet temporarily to another page and return back to 

the page. This again starts the applet running. Note that, unlike init( ) method, the start( ) method may 

be called more than once. We may override the start( ) method to create a thread to control the applet. 

 public void start( ) 

 { 

  …………… 

  ………….. (Action) 

  ……………… 

} 

 

Idle or Stop State 

 An applet becomes idle when it is stopped from running. Stopping occurs automatically when 

we leave the page containing the currently running applet. We can also calling the stop( ) method 

explicitly. If we use a thread to run an applet, then we must use stop( ) method to terminate the 

thread.  

public void stop( ) 

 { 

  …………… 

  ………….. (Action) 

  ……………… 



} 

Dead State 

 An applet is said to be dead when it is removed from memory. This occurs automatically by 

invoking the destroy( ) method when we quit the browser. Like initialization, destroying stage occurs 

only once in the applet‟s life cycle. If the applet has created any resources, like threads, we may 

override the destroy( ) method to clean up these resources. 

public void destroy( ) 

 { 

  …………… 

  ………….. (Action) 

  ……………… 

} 

Display State 

 Applet moves to the display state whenever it has to perform some output operations on the 

screen. This happens immediately after the applet enters into the running state. The paint( ) method is 

called to accomplish this task. Almost every applet will have a paint( )method. Like other methods in 

the life cycle, the default version of paint() method does absolutely nothing. We must override this 

method if we want anything to be displayed on the screen. 

public void paint(graphics g) 

 { 

  …………… 

  ………….. (Display Statements) 

  ……………… 

} 

 It is to be noted that the display state is not considered as a part of the applet‟s life cycle. The 

paint( ) method is defined in the Applet class. It is inherited from the component class, a super class of 

Applet. 

 

Creating an Executable Applet 

 Executable applet is nothing but the .class file of the applet, which is obtained by compiling the 

source code of the applet. Compiling an applet is exactly the same as compiling an application. We 

can use the java compiler to compile the applet. 



 Let us consider the HelloJava applet. This applet has been stored in a file called HlloJava.java. 

Here are the steps required for compiling the HelloJava applet. 

1. Move to the directory containing the source code and type the following command: 

javac HelloJava. java 

2. The compiled output file called HelloJava.class is placed in the same directory as the source. 

3. If any error message is received, then we must check for errors, correct them and compile the 

applet again. 

 

DESIGNING A WEB PAGE 

 A Web page is basically made up of text and HTML tags that can be interpreted by a web 

browser or an applet viewer. Like Java source code, it can be prepared using any ASCII text editor. A 

web page is also known as HTML page or HTML document. Web pages are stored using a file 

extension. Html such directory as the compiled code the applets. 

 A web page is marked by an opening HTML tag <HTML> and a closing HTML tag </HTML> 

and is divided into the following three major sections: 

1. Comment section(Optional) 

2. Head section (Optional) 

3. Body section 

COMMENT SECTION 

 This section contains comments about the Web page. It is important to include comments that 

tell us what is going on in the Web page. A comment line begins with a <! and ends with a>.  Web 

browsers will ignore the text enclosed between them. 

HEAD SECTION 

 The head section is defined with a starting <HEAD> tag and a closing </HEAD> tag.  This 

section usually contains a title for the web page as shown below: 

<HEAD> 

 <TITLE> Welcome to the Java Applets</TITLE> 

</HEAD> 

The text enclosed in the tags <TITLE> and </TITLE> will appear in the title bar of the web browser 

when it displays the page. The head section is also optional. 

BODY SECTION 

 After the head section comes the body section. We call this as body section because this section 

contains the entire information about the Web page and its behaviour.  

<BODY> 



 <CENTER> 

<H1>welcome to the world of applets</H1> 

</CENTER> 

</BR> 

<APPLET …..> 

</APPLET> 

</BODY> 

The body shown above contains instructions to display the message 

 Welcome to the world of applets 

APPLET TAG  

 The <APPLET …> tag supplies the name of the applet to be loaded and tells the browser how 

much space the applet requires. The ellipsis in the tag <APPLET …> indicates that it contains certain 

attributes that must specified. The <APPLET> tag given below specifies the minimum requirements to 

place the Hellojava applet on a web page: 

 <APPLET  

  CODE = helloJava.class 

  WIDTH = 400 

  HEIGHT = 200 > 

</APPLET> 

Note that <APPLET > tag discussed above specifies three things: 

1. Name of the applet 

2. Width of the applet (in pixels) 

3. Height of the applet (in pixels) 

ADDING APPLET TO HTML FILE 

 The various components of the web page and create a file known as HTML file. Insert the 

<APPLET> tag in the page at the place where the output of the applet must appear.  Following the 

content of the HTML file that is embedded with the </APPLET> tag of our HelloJava applet. 

<HTML> 

<HEAD> 

<TITLE>welcome to the java applets</TITLE> 

</HEAD> 



<BODY> 

<CENTER> 

<H1> welcome to the world of applets</H1> 

</CENTER> 

</BR> 

<CENTER> 

<APPLET  

  CODE = HelloJava.class 

  WIDTH = 400 

HEIGHT = 200> 

</APPLET> 

</CENTER> 

</BODY> 

</HTML> 

We must name this file as HelloJava.html and save it in the same directory as the compiled applet. 

RUNNING THE APPLET 

 We have created applet files as well as the HTML file containing the applet, we must have the 

following files in our current directory: 

 HelloJava.java 

 HelloJava.class 

 HelloJava.html 

To run an applet, we require one of the following tools: 

1. Java-enabled Web browser 

2. Java appletviewer 

If we use a Java-enabled Web browser, we will be able to see the entire web page containing the 

applet. If we use the appletviewer tool, we will only see the applet output. 

We can use it to run our applet as follows: 

 appletviewer HelloJava.html 



 

Output of HelloJava applet by using appletviewer 

MORE ABOUT APPLET TAG 

 The <APPLET> tag in its simplest form.  In its simplest form, it merely creates a space of the 

required size and then displays the applet output in that space.  The syntax of the <APPLET> tag is a 

title more complex and includes several attributes that can help us better integrate our applet into the 

overall design of the web page.  The syntax of the <APPLET> tag in full form is shown as follows: 

<APPLET  

[CODE BASE = codebase_URL] 

CODE = AppletFileName.class 

[ALT =alternative_text] 

[NAME = applet_instance_name] 

WIDTH= pixels 

HEIGHT = pixels 

[ALIGN = alignment] 

[VSPACE = pixels] 

[HSPACE= pixels] 

> 

[<PAREM NAME = name1 VALUE= value1>] 

[<PAREM NAME = name2 VALUE= value2>] 

………… 

……… 

[Text to be displayed in the absence of java] 



</APPLET> 

The various attributes shown inside[] indicate the options that can be used when integrating an applet 

into a web page. 

 CODE = AppietFileName.class 

 WIDTH = pixels 

 HEIGHT = pixels 

PASSING PARAMETERS TO APPLETS 

 User-defined parameters to an applet using <PARAM...> tags. Each <PARAM...> tag has a 

name attribute such as color, and a value attribute such as red. Inside the applet code, the applet can 

refer to that parameter by name to find its value. For example, we can change the colour of the text 

displayed to red by an applet by using a <PARAM…> tag as follows: 

<APPLET> 

<PARAM = color VALUE =”RED”> 

</APPLET> 

Similarly, we can change the text to be displayed by an applet by supplying new text to the applet 

through a <PARAM…> tag as shown below: 

<PARAM  NAME= text VALUE= “I love Java”> 

Passing parameters to an applet code using <PARAM>tag is something similar to passing parameters 

to the main() method using command line arguments.  To set up and handle parameters, we need to 

do two things: 

1. Include appropriate <PARAM> tags in the HTML document. 

2. Provide Code in the applet to parse these parameters. 

Applet HelloJavaParam 

Import java.awt.*; 

Import java.applet.*; 

Public class HelloJavaParam extends Applet 

{ 

String str; 

Public void init() 

{ 

str=getParameter(“string”); 



if(str==null) 

    str=”java”; 

str=”Hello”+str; 

} 

Public void paint(Graphics g) 

{ 

g.drawString(str,10,100); 

}} 

Create HTML file that contains this applet. Web page that passes a parameter whose NAME is 

“string” and whose VALUE is “Applet!” to the applet HelloJavaParam. 

The HTML file for HelloJavaParam applet 

<HTML> 

 <!Parameterized HTML file> 

 <HEAD> 

<TITLE>Welcome to java applet</TITLE> 

</HEAD> 

<BODY> 

  <APPLET CODE= HelloJavaParam.class 

WIDTH=400 

HEIGHT=200> 

<PARAM NAME=”String” 

VALUE=”Applet!”> 

  </APPLET> 

 </BODY> 

</HTML> 

Save this file as HelloJavaParam.html and then run the applet using the applet viewer as follow: 

 appletviewer HelloJavaParam.html 



 

Displays of HelloJavaParam applet 

Now remove the <PARAM> tag from the HTML file and then run the applet again. 

 

Output without PARAM tag 

ALIGNING THE DISPLAY 

 We can align the output of the applet using the align attribute. This attribute can have one of the 

nine values: 

LEFT, RIGHT, TOP, TEXTTOP, MIDDLE, ABSMIDDLE, BASELINE, BOTTOM, 

ABSBOTTOM. 

For example, ALGN=LEFT will display the output at the left margin of the page. All text that follows 

the ALIGN in the web page will be placed to the right of the display. 

HTML file with ALIGN attribute 

<HTML> 



<HEAD> 

<TITLE> HERE IS AN APPLET</TITLE> 

</HEAD> 

<BODY> 

<APPLET CODE=Hellojava.class  

WIDTH=400 

HEIGHT=200 

ALIGN=RIGHT> 

</APPLET> 

</BODY> 

</HTML> 

The alignment of applet will be seen and appreciated only when we run the applet using a Java-

capable browser. 

 

An applet aligned right 

 

 

 

DISPLAYING NUMERICAL VALUES 

 Display numerical values by first converting them into strings and then using the drawString() 

method of Graphics class. We can do this easily by calling the ValueOf() method of String class. 

// Displaying numerical values 

Import java.awt.*; 

Import.java.applet.*; 



Public class NumValues extends Applet 

{ 

Public void paint(Graphics g) 

{ 

int value1=10; 

int value2=20; 

int sum=value1+value2; 

String s=”sum:”+String.valueOf(sum); 

g.drwString(s,100,100); 

} 

}  

 

The applet program when run using the following HTML file displays the output as 

<html> 

<applet code=NumValues.class 

Width=300 

Height=300> 

</applet> 

</html> 

 

GETTING INPUT FROM THE USER 



 Applets work in a graphical environment. It treats inputs as text strings. First create an area of 

the screen in which user can type and edit input items. Run the applet UserIn using the following 

steps: 

1. Type and save the program(.java file) 

2. Compile the applet(.class file) 

3. Write a HTML document(.html file) 

 <html> 

 <applet code=UserIn.class 

Width=300 

Height=300> 

</applet> 

</html> 

4. Use the appletviewer to display the results. 

When the applet is up and running enter a number into each text field box displayed in the applet 

area, and then press the return key. 

PROGRAM ANALYSIS  

 The applet declares two TextField objects at the beginning.  

TextField text1, text2; 

These two objects represent text boxes where we type the numbers to be added.  Next, we overwrite 

the init() method to do the following 

1. To create two text field objects to hold strings(of eight character length) 

2. To add the objects to the applet‟s display area. 

3. To initialize the contents of the objects to zero. 

EVENT HANDLING  

 Event handling is a mechanism that is used to handle events generated by applets.  An event 

could be the occurrence of any activity such as a mouse click or a key press. In java, events are 

regarded as method calls with a certain task performed against the occurrence of each event. Some of 

the key events in java are: 

 ActionEvent is triggered whenever a user interface element is activated, such as 

selection of a menu item. 

 ItemEvent is triggered at the selection or deselection of an itemized or list element, such 

as checkbox. 

 TextEvent is triggered when a text field is modified. 



 WindowEvent is triggered whenever a window-related operation is performed, such as 

closing or activating a window. 

 KeyEvent is triggered whenever a key is pressed on the keyboard. 

Each event is associated with an event source and an event handler.  Event source refers to the object 

that is responsible for generating an event whereas event listener is the object that is referred by event 

source at the time of occurrence of an event. 

EVENT SOURCES 

 It is not necessary that a source generates only one types of event; it can generate events of 

multiple types. It is mandatory that the source object registers listener objects corresponding to each 

of its event types. The registration of a listener object with an event ensures that on occurrence of the 

event, the corresponding listener object is notified for taking appropriate action. Following is the 

syntax for registering a listener for an event: 

Public void add<type>Listener (<Type>listener Evelist) 

EVENT LISTNER 

 The event listener object contains methods for receiving and processing event notifications sent 

by the source object. These methods are implemented from the corresponding listener interface 

contained in the java.awt.event package. 

EVENT CLASSES 

 All the events in java have corresponding event classes associated with them.  Each of these 

classes is derived from one single super class, i.e., EventObject. It is contained in the java.util package. 

The EventObject class contains the following two important methods for handling events: 

 getSource(): Returns the event source. 

 toString(): Returns a string containing information about the event source.  

 

 

 

 

 

 

 

 



 

UNIT V 

Graphics Programming 

 

Introduction 

The most important features of java is its ability to draw graphics. We can write java applets that 

draw lines, figures of different shapes, images, and text in different fonts and styles.  

 Each applet has its own area of the screen known as canvas, where it creates its display. The size 

of an applet‟s space is decided by the attributes of the <APPLET….> tag. A java applet draws 

graphical image inside its space using the coordinate systems as shown below. 

 Java‟s coordinate system has the origin (0,0) in the upper-left corner. Positive x values are to the 

right, and positive y values are to the bottom. The values coordinates x and y are in pixels. 
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      (60,60)  

        

        

           (0,80)         (80,80) 

Coordinate system of Java 

The Graphics Class 
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 Java‟s Graphics class includes methods for drawing many different types of shapes, from simple 

lines to polygons to text in a variety of fonts.  

To draw a shape on the screen, we may call one of the methods available in the Graphics class.  

The following table shows the most commonly used drawing methods in the Graphics class. All the 

drawing methods have arguments representing end points, corners, or starting locations of a shape as 

values in the applet‟s coordinate system. to draw a shape, we only need to use the appropriate 

method with the required arguments. 

Drawing Methods of the Graphics Class 

Method     Description 

 

clearRect ( )   Erases a rectangular area of the canvas. 

copyArea ( )   Copies a rectangular area of the canvas to another area. 

drawArc ( )   Draws the hollow arc.   

drawLine ( )   Draws a straight line. 

drawOval ( )   Draws a hollow oval 

drawPolygon ( )  Draws a hollow polygon 

drawRect ( )   Draws a hollow rectangle 

drawRoundRect ( )  Draws a hollow rectangle with rounded corners 

drawString ( )   Displays a text string. 

fillArc ( )   Draws a filled arc. 

fillOval ( )   Draws a filled oval. 

fillPolygon ( )   Draws a filled polygon 

fillRect ( )   Draws a filled rectangle 

fillRoundRect ( )  Draws a filled rectangle with rounded corners 

getColor ( )   Retrieves the current drawing colour. 

getFont ( )   Retrieves the  currently used font. 

getFontMetrics ( )  Retrieves information about the current font. 

setColor ( )   Sets the drawing colour. 

setFont ( )   Sets the font. 

Lines and Rectangles  



The simplest shape we can draw with the Graphics class is a line. The drawLine( ) method takes two 

pair of coordinates, (x1, y1) and (x2, y2) as arguments and draws a line between them.  

For example, the following statement draws a straight line from the coordinate point (10, 10) to (50, 

50): 

 g.drawLine ( 10, 10, 50, 50) ; 

The g is the Graphics object passed to paint ( ) method. 

Similarly we can draw a rectangle using the drawRect ( ) method. This method takes four arguments. 

The first two represent the x and y coordinates of the top left corner of the rectangle, and the 

remaining two represent the width and the height of the rectangle.  

For example, the statement will draw a rectangle starting at (10, 60) having width of 40 pixels and a 

height of 30 pixels. The drawRect ( ) method draws only the outline of a box. 

  

 

 g.drawRect ( 10,  60,  40, 30 ) ; 

 

      Rectangle 

We can draw a solid box by using the method fillRect ( ). This also takes four parameter 

corresponding to the starting point, the width and the height of the rectangle. For example the 

statement, 

 g.fillRect (60, 10, 30, 80) ; 

will draw a solid rectangle at (60, 10) with a width of pixels and a height of 80 pixels. 

We can also draw rounded rectangles using the methods drawRoundRect( ) and fillRoundRect ( ).  

These two methods are similar to drawRect ( ) and fillRect ( ) except that they take two extra 

arguments representing the width and height of the angle of corners. These extra parameters indicate 

how much of corners will be rounded. Example: 

g.drawRounRect (10, 100, 80, 50, 10, 10) ; 

g.fillRoundRect (20, 110, 60, 30, 5, 5) ; 

( x,       y) 

height 
width 



The following program is an applet code that draws three lines, a rectangle, a filled rectangle, a 

rounded rectangle and a filled rounded rectangle. The filled rounded one is drawn inside the rounded 

rectangle. The program output shows a HTML file that displays the applet. The output of the applet. 

LineRect under appletviewer is shown the following figure. 

Program:  

 //Drawing lines and Rectangles 

import java.awt.*; 

import java.applet.*; 

public class LineRect extends Applet 

{ 

 public void paint (Graphics g) 

 { 

  g.drawLine (10, 10, 50, 50); 

  g.drawRect (10, 60, 40, 30); 

  g.fillRect (60, 10, 30, 80); 

  g.drawRoundRect(10, 100, 80, 50, 10, 10); 

  g.fillRoundRect (20, 110, 60, 30, 5, 5); 

  g.drawLine (100, 10, 230, 140); 

  g.drawLine (100, 140, 230, 10); 

 } 

} 

The Html code is as follows: 

<html> 

<applet 

 code = LineRect.class 

 width = 250 

 height = 200> 

</applet> 

</html> 



The output is: 

 

 

 

 

Circles and Ellipses 

 The Graphics class does not have any method for circles or ellipses. The drawOval( ) method 

can be used to draw a circle or an ellipse. Ovals are just like a rectangles with overly rounded corners 

as shown below. 

  

 

  Oval within an imaginary rectangle 

The figure is surrounded by a rectangle that just touches the edges. The drawOval( ) method takes 

four arguments: the first two represent the top left corner of the imaginary rectangle and the other 

two represents the width and height of the oval itself. If the width and height are the same, the oval 

becomes a circle. The oval‟s coordinates are actually the coordinates of an enclosing rectangle. 

height 

width 



Like rectangle methods, the drawOval( ) method draws outline of an oval, and the fillOval( ) method 

draws a solid oval. The code segment shown below draws a filled circle within an oval. 

Program:  

 //A filled circle within an ellipse 

import java.awt.*; 

import java.applet.*; 

public class Circle extends Applet 

{ 

 public void paint (Graphics g) 

 { 

  g.drawOval (20, 20, 200, 120); 

  g.setColor (Color.green); 

  g.fillOval (70, 30, 100, 100); // this is a circle 

 } 

} 

The Html code is as follows: 

<html> 

<applet 

 code = Circle.class 

 width = 250 

 height = 200> 

</applet> 

</html> 

 

 

The output is: 

 



 

 

 

 

Drawing Arcs: 

 

 It is achieved by using 

 drawArc() 
 drawOval() 
 

Ex: 

Import java.awt.*; 

Import java.applet.*; 

/*<Applet code = “larc.class” height=100 width=200> 

</Applet>*/ 

Public class larc extends Applet 

{ 

 public void paint(Graphics g) 

 { 

  g.drawOval(40,40,120,150); 



  g.fillOval(68,81,10,10) 

  g.fillArc(60,125,80,40,180,180); 

 }  

} 

 

Drawing Polygons: 

 

 They are the shapes with many sides. 
  It is a set of lines interconnected together.  
 Thus the end of the first line will be the beginning of the second line … 
 It is achieved by using the drawPolygon() method. 
Syn: 

 Void drawPolygon(int x[], int y[], int numpoints) 

 

 

 

Line Graphs: 

 

The line chart is often used to illustrate the dynamics of data over a particular interval of time. demonstrates a 
typical line chart with three series of data. 

Example of a Line Chart 



 
 

Each two-axis chart has two axes, the plot of data points, and the legend. You can also specify a title for the 
chart. 

Chart Settings 

For each chart, you can specify the title and its position relative to the graph. The title can be located on the top, 
right, left, or bottom of the graph. Similarly, you can specify the position of the chart legend. 

For a two-axis graph, you can manage the appearance of the chart plot, the chart area where the graphical 
symbols corresponding to data values are rendered. You can set alternative columns and rows as well as 
horizontal and vertical grid lines and zero lines. 

You can alter the default appearance of each chart by defining the following settings: 

 The axis label 

 The axis position relative to the chart plot 

 The upper and lower boundaries of the axis range 

 The minimum and maximum tick marks, tick units, the gap between two tick marks, and tick labels 

You can also specify that any changes to the axis and its range will be animated, or you can enable the axis to 
automatically determine its range from the data. 

Chart Data 

The XYChart class, a super class for all two-axis charts, provides basic capabilities for building area, line, bar, 
scatter, and bubble charts. Use the XYChart.Data class to specify the data model for these types of charts. The 
xValue property defines the value of a chart element to be plotted on the X axis, and the yValue property defines 
the value for the Y axis. You can also set the extra value for each chart element. This value can be plotted in any 
way the chart needs, or it can be used to store additional information about the chart element. For example, it 
can be used to define a radius for bubble charts. 

For two-axis charts, you can define several series of data by using the XYChart.Series class. You can also assign a 
particular name to each series to display in the chart legend. 



Creating a Line Chart 

To create a line chart, at a minimum, you must define two axes, create the LineChart object by instantiating the 
LineChart class, create one or more series of data by using the XYChart.Series class, and assign the data to the 
chart. Example 32-1 implements these tasks. 

Example 32-1 Simple Line Chart 

import javafx.application.Application; 

import javafx.scene.Scene; 

import javafx.scene.chart.LineChart; 

import javafx.scene.chart.NumberAxis; 

import javafx.scene.chart.XYChart; 

import javafx.stage.Stage; 

 

 

public class LineChartSample extends Application { 

 

    @Override public void start(Stage stage) { 

        stage.setTitle("Line Chart Sample"); 

        //defining the axes 

        final NumberAxis xAxis = new NumberAxis(); 

        final NumberAxis yAxis = new NumberAxis(); 

        xAxis.setLabel("Number of Month"); 

        //creating the chart 

        final LineChart<Number,Number> lineChart =  

                new LineChart<Number,Number>(xAxis,yAxis); 

 

        lineChart.setTitle("Stock Monitoring, 2010"); 

        //defining a series 

        XYChart.Series series = new XYChart.Series(); 

        series.setName("My portfolio"); 

        //populating the series with data 

https://docs.oracle.com/javase/8/javafx/user-interface-tutorial/line-chart.htm#CIHIGFCI


        series.getData().add(new XYChart.Data(1, 23)); 

        series.getData().add(new XYChart.Data(2, 14)); 

        series.getData().add(new XYChart.Data(3, 15)); 

        series.getData().add(new XYChart.Data(4, 24)); 

        series.getData().add(new XYChart.Data(5, 34)); 

        series.getData().add(new XYChart.Data(6, 36)); 

        series.getData().add(new XYChart.Data(7, 22)); 

        series.getData().add(new XYChart.Data(8, 45)); 

        series.getData().add(new XYChart.Data(9, 43)); 

        series.getData().add(new XYChart.Data(10, 17)); 

        series.getData().add(new XYChart.Data(11, 29)); 

        series.getData().add(new XYChart.Data(12, 25)); 

 

        Scene scene  = new Scene(lineChart,800,600); 

        lineChart.getData().add(series); 

 

        stage.setScene(scene); 

        stage.show(); 

    } 

 

    public static void main(String[] args) { 

        launch(args); 

    } 

} 

 

Using Control Loops in Applets 

 We can use all control structures in an applet. The following program uses for loop for drawing 

circles repeatedly. 

Program:  



 //Using control loops in applets 

import java.awt.*; 

import java.applet.*; 

public class ControlLoop extends Applet 

{ 

 public void paint (Graphics g) 

 { 

  for (int i=0; i<=4; i++) 

  { 

   if ((i%2) == 0) 

     g.drawOval (120, i*60+10, 50, 50); 

   else 

   g.fillOval (120, i*60+10, 50, 50);  

  } 

 } 

} 

 

When we run the applet shown the above program, the for loop draws five circles as shown in the 

following figure. 



 

  Output of above Program 

 

Drawing Bar Charts 

 Applets can be designed to display bar charts, which are commonly used in comparative 

analysis of data. the table below shows the annual turnover of a company during the period 1991 to 

1994. These values may be placed in aHTML file as PARAM attributes and then in an applet for 

displaying a bar chart. 

  

Year 1991 1992 1993 1994 

Turnover 

(Rs. Crores) 

110 150 100 170 

The following program shows an applet that receives the data values from the HTML pages shown in 

the HTML program and displays an appropriate bar chart. The method getparameter( ) is used  to 

fetch the data values from the HTML file. Note that the method getParameter( ) returns only string 

values and therefore we use the wrapper class method ParseInt( ) to convert strings to integer values. 

Program:  

 //An applet for drawing bar charts 

import java.awt.*; 



import java.applet.*; 

public class BarChart extends Applet 

{ 

 int n = 0; 

 String label [ ]; 

 int value [ ]; 

 public void init ( ) 

 { 

 try 

 { 

  n = Integer.parseInt ( getParameter ("columns") ); 

  label = new String [n]; 

  value = new int [n]; 

  label [0] = getParameter ("label1"); 

  label [1] = getParameter ("label2"); 

  label [2] = getParameter ("label3"); 

  label [3] = getParameter ("label4"); 

  value [0] = Integer.parseInt ( getParameter ("c1") ); 

  value [1] = Integer.parseInt ( getParameter ("c2") ); 

  value [2] = Integer.parseInt ( getParameter ("c3") ); 

  value [3] = Integer.parseInt ( getParameter ("c4") ); 

 } 

 catch(NumberFormatException e) { } 

} 

public void paint (Graphics g) 

{ 

 for (int i = 0; i<n; i++) 

 { 



  g.setColor (Color.red); 

  g.drawString (label [i], 20, i*50+30); 

  g.fillRect (50, i*50+10, value [i], 40); 

 } 

} 

} 

HTML code is 

<html> 

<applet 

 code = BarChart.class 

 width = 300 

 height = 250 > 

<param name = "columns" value =  "4"> 

<param name = "c1" value = "110"> 

<param name = "c2" value = "150"> 

<param name = "c3" value = "100"> 

<param name = "c4" value = "170"> 

<param name = "label1" value = "91"> 

<param name = "label2" value = "92"> 

<param name = "label3" value = "93"> 

<param name = "label4" value = "94"> 

</applet> 

</html> 

The output is 

 

 



 

 

 

MANAGING INPUT AND OUTPUT FILES 

INTRODUCTION 

 A file is a collection of related records placed in a particular area on the disk. A record is 

composed of several fields and a field is a group of characters. Storing and managing data using files 

is known as file processing which includes tasks such as creating files, updating files and 

manipulation of data. Reading and writing of data in a file can be done at the level of bytes or 

characters or fields depending on the requirements of a particular application.  Java also provides 

capabilities to read and write class objects directly.  The process of reading and writing objects is 

called serialization. 



 

Data representation in java files 

CONCEPT OF STREAMS  

In file processing, input refers to the flow of data into a program and output means the flow of data 

out of a program. Input to a program may come from the keyboard, the mouse, the memory, the disk, 

a network or another program.  Similarly, output from a program may go to the screen, the printer, 

the memory, the disk, a network, or another program. 

 

 

Relationship of java program with I/O devices 

Java uses the concept of streams to represent the ordered sequence of data, a common characteristics 

shared by all the input/output devices as stated above.  A stream presents a uniform, easy-to-use, 

object-oriented interface between the program and the input/output devices. 



 

Conceptual view of a stream 

The concept of sending data from one stream to another has made streams in have a powerful tool for 

file processing. Java streams are classified into two basic types namely, input stream and output 

stream.  An input stream extracts data from the source and sends it to the program.  Similarly, an 

output stream takes data from the program and sends it to the destination. 

 

Using input and output streams 

STREAM CLASSES 

 The java.io package contains a large number of stream classes that provide capabilities for 

processing all types of data. These classes maybe categorized into two groups based on the data type 

on which they operate. 

1. Byte stream classes that provide support for handling I/O operations on bytes. 

2. Character stream classes that provide support for managing I/O operations on 

characters. 

These two groups may further be classified based on their purposes. Stream classes are grouped based 

on their functions. Byte stream and character stream classes contain specialized classes to deal with 

input and output operations independently on various types of devices. 



 

Classification of java stream classes 

 

 

BYTE STREAM CLASSES 

 Byte stream classes have been designed to provide functional features for creating and 

manipulating streams and files for reading and writing bytes. Since the streams are unidirectional, 

they can transmit bytes in only one direction and, therefore, Java provides two kinds of byte stream 

classes: input stream classes and output streams classes. 

INPUT STREAM CLASSES 

 Input stream classes that are used to read 8-bit bytes include a super class known as 

InputStream and a number of subclasses for supporting various input-related functions. The super 

class InputStream is an abstract class and, we cannot create instances of this class.  The subclasses that 

inherit from this class. The InputStream class defines methods for performing input functions such as  

 Reading bytes 

 Closing streams  

 Marking positions in streams 

 Skipping ahead in a stream  

 Finding the number of bytes in a stream 



 

OUTPUT STREAM CLASSES 

 Output stream classes are derived from the base class OutputStream. Like InputStream, the 

OutputStream is an abstract class and therefore we cannot instantiate it. The several subclasses of the 

OutputStream can be used for performing the output operations. The OutputStream includes methods 

that are designed to perform the following tasks: 

 Writing bytes 

 Closing streams  

 Flushing streams 

 

 

CHARACTER STREAM CLASSES 

 Character stream classes were not a part of the language when it was released in 1995. They 

were added later when the version 1.1 was announced. Character streams can be used to read and 

write 16 bit Unicode characters. Like byte streams, there are two kinds of character stream classes, 

namely, reader stream classes and writer stream classes. 

READER STREAM CLASSES 



 Reader stream classes are designed to read character from the files. Reader class is the base class 

for all other classes in the group. These classes are functionally very similar to the input stream 

classes, except input streams use bytes as their fundamental unit of information, while reader streams 

use characters. 

 The reader class contains methods that are identical to those available in the InputStream class, 

except Reader is designed to handle characters. Therefore, reader classes can perform al the functions 

implemented by the input stream classes. 

 

 

WRITER STREAM CLASSES 

 Ouput Stream classes, the writer stream classes are designed to perform all output operations 

on files.  Only differences is that while output stream classes are designed to write bytes, the writer 

stream classes are designed to write characters. 

 

USING STREAMS 

 The various types of input and output stream classes used for handling both the characters and 

8-bit bytes. Although all the classes are known as i/o classes, not all of them are used for reading and 

writing operations only. Some perform operations such as buffering and filtering, data conversion, 



counting and concatenation while carrying out i/o tasks. Both the character stream group and the 

byte stream group contain parallel pairs of classes that perform the same kind of operation but for the 

different data type. 

USING THE FILE CLASS  

 The java.io package includes a class known as the file class that provides support for creating 

files and directories.  The class includes several constructors for instantiating the File objects.  This 

class also contains several methods for supporting the operations such as 

 Creating a file  

 Opening a file 

 Closing a file 

 Deleting a file  

 Getting the name of a file 

 Getting the size of a file 

 Checking the existence of a file 

 Renaming a file 

 Checking whether the file is writable  

 Checking whether the file is readable 

 

CREATION OF FILES 

 If we want to create and use a disk file, we need to decide the following about the file and its 

intended purpose 

 Suitable name for the file 

 Data type to be stored 

 Purpose (reading, writing, or updating) 

 Method of creating the file 

 A filename is a unique string of characters that helps identify a file on the disk. The length of a 

filename and the characters allowed are dependent on the OS on which the java program is executed. 

A filename may contain two parts, a primary name and an optional period with extension. 

Examples: 

 input.data  salary 

 test.doc  student.txt 

 inventory  rand.dat 

A file stream can be defined using the classes of Reader/InputStream for reading data and 

Writer/OutputStream for writing data. The common Stream classes used for various i/o operations. 

There are two ways of initializing the file stream objects. All of the constructors require that we 



provide the name of the file either directly or indirectly by giving a file object that has already been 

assigned a filename. 

Direct approach 

FileInputStream fis; 

try 

{ 

fis = new FileInputStream (“test.dat”); 

….. 

} 

Catch (IOException e) 

…. 

…. 

 

The indirect approach uses a file object that has initialized with the desired filename. 

……… 

……… 

File inFile; 

InFile = new File (“test.dat”); 

FileInputStream fis; 

Try 

{ 

fis = new FileInputStream (inFile); 

……… 

} 

Catch (……….) 

………. 

……… 



 

Hierarchy of writer stream classes 

READING/WRITING CHARACTERS 

 The subclasses of Reader and Writer implement streams that can handle characters. The two 

subclasses used for handling characters in files are FileReader and FileWriter. 

//Copying characters from one file into another 

Import java.io.*; 

Class CopyCharacters 

{ 

Public static void main (String args[]) 

{ 

File inFile = new File (“input.dat”); 

File outFile = new File (“output.dat”); 

FileReader ins = null; 

FileWriter outs = null; 

Try { 

ins = new FileReader (inFile);  

outs = new FileWriter (outFile);  

int ch; 

while ((ch = ins.read()) != -1) 

{ 

outs.write (ch); 

}  } 

catch (IOException e) 



{ 

System.out.println(e); 

 System.exit (-1); 

} 

Finally 

{ 

Try 

{ 

ins.close(); 

outs.close(); 

} 

catch(IOException e) 

{} 

} } } 

The concept of using file streams and file object for reading and writing characters. 

 

Reading from and writing to files 

READING/WRITING BYTES 

 The FileReader and FileWriter classes to read and write 16 bit characters. Most file systems use 

only 8 bit bytes. Java i/o system provides a number of classes that can handle 8 bit bytes. Two 

commonly used classes for handling bytes are FileInputStream and FileOutputStream classes. 

FileOutputStream class is used for writing bytes to a file.  

//writing bytes to a file 

Import java.io.*; 

Class Write Bytes 



{ 

Public static void main (String args[]) 

{ 

Byte cities[]={„D‟,‟E‟,‟L‟,‟H‟,‟I‟,*\n\ ‟M‟,‟A‟,‟D‟,‟R‟,‟A‟,‟S‟,*\n\ ‟L‟,‟O‟,‟N‟,‟D‟,‟O‟,‟N‟}; 

FileOutputStream outfile = null; 

try 

{ 

outfile = new FileOutputStream (“city.txt”); 

outfile.write(cities); 

outfile.close(); 

} 

Catch(IOException e) 

{ 

System.out.println(ioe); 

System.exit(-1); 

}} 

Output: type city.txt 

       DELHI 

      MADRAS 

                     LONDON 

FileInputStream class is used for reading bytes from a file. The program reads an existing file and 

display its bytes on the screen.  

//reading bytes from a file 

Import java.io.*; 

Class Read Bytes 

{ 

Public static void main (String args[]) 

{ 

FileInputStream infile = null; 



Int b; 

try 

{ 

infile = new FileInputStream(args[0]); 

while(( b=infile.read()) !=-1) 

{ 

System.out.print((char)b); 

} 

infile.close(); 

} 

Catch(IOException e) 

{ 

System.out.print(ioe); 

}}} 

Prompt>java ReadBytes city.txt 

  DELHI 

             MADRAS 

     LONDON 

HANDLING PREMITIVE DATA TYPES 

  The input and output streams provide read/write methods that can only be used for 

reading/writing bytes or character. If we want to read/write the primitive data types such as integers 

and doubles, we can use filter classes and wrappers on existing input and output streams to filter data 

in the original stream. The two filter classes used for creating “data streams” for handling primitive 

types are DataInputStream and DataOutputStream.  

A data Stream for input can be created as follows: 

  FileInputStream fis = new FileInputStream (infile); 

 DataInputStream dis = new DataInputStream (fis); 

 



 

Hierarchy of data stream classes 

A data Stream for output can be created as follows: 

 FileOutputStream fos = new FileOutputStream (outfile); 

 DataOutputStream dos = new DataOutputStream (fos); 

//reading and writing primitive data 

Import java.io.*; 

Class ReadWritePrimitive 

{ 

Public static void main (String args[]) throws IOException 

{ 

File primitive = new File (“prim.dat”); 

FileOutputStream fos = new FileOutputStream (primitive); 

FileOutputStream dos = new DataOutputStream (fos); 

dos.writeInt(1999); 

dos.writDouble(199.9); 

dos.writeBoolean(false); 

dos.writeChar(„x‟); 

dos.close(); 

fos.close(); 

FileInputStream fis = new FileInputStream (primitive); 

FileInputStream dis = new DataInputStream (fis); 

System.out.println(dos.readInt()); 



System.out.println(dos.readDouble()); 

System.out.println(dos.readBoolean()); 

System.out.println(dos.readChar()); 

dis.close(); 

fis.close(); 

} 

Output: 

1999 

199.9 

False 

x 

CONCATENATING AND BUFFERING FILES 

 It is possible to combine two or more input stream into a single input stream. This process is 

known as concatenation of file and is achieved using the SequenceInputStream class. One of the 

constructors of this class takes two InputStream objects as arguments and combines them to construct 

a single input stream. 

 Java also supports creation of buffers to store temporarily data that is read from or written to a 

stream. The process is known as buffered ilo operation. A buffer sits between the program and the 

source and functions like a filter. Buffers can be created using the BufferedInputStream and 

BufferedOutputStream classes.  

// Concatenating and buffering files 

Import java.io.*; 

Class SequenceBuffer 

{ 

Public static void main (String args[]) throws IOException 

{ 

FileInputStream file1=null; 

FileOutputStream file2=null; 

SequenceInputStream file3=null; 

file1= new FileInputStream(“text1.dat”); 

file2= new FileInputStream(“text2.dat”); 



file3=new SequenceInputStream (file1.file2); 

Buffered InputStream inBuffer=new Buffered InputStream(file3); 

BufferedOutputStream outBuffer=new BufferedOutputStream(System.out); 

In ch; 

While((ch=inBuffer.read())!=-1) 

{outBuffer.write((char)ch); 

} 

inBuffer.close(); 

outBuffer.close(); 

file1.close(); 

file2.close(); 

} } 

The entire process of concatenation, buffering and displaying the contents of two independent files. 

 

Illustration of concatenation and buffering 

RANDOM ACCESS FILES 

 The RandomAccessFile class supported by the Java.io package allows us to create files that can 

be used for reading and writing data with random access. That is, we can “jump around” in the file 

while using the file. Such files are known as random access files. A file can be created and opened for 

random access by giving a mode string as a parameter to the constructor when we open the file.  We 

can use one of the following two mode strings: 

 “r” for reading only 

 “rw” for both reading and writing  

An existing file can be updated using the “rw” mode. 



Random access files support a pointer known as file pointer that can be moved to arbitrary positions 

in the file prior to reading and writing.  The file pointer is moved using the method seek() in the 

RandomAccessFile class.  When the file is opened by the statement 

File= new RandomAccessFile (“rand.dat”, “rw”); 

The file pointer is automatically positioned at the beginning of the file. 

//writing and reading with random access 

Import java.io.*; 

class RandomIO 

{  

Public static void main (String args[]) 

{ 

 RandomAccessFile file=null; 

Try  { 

 file=new RandomAccessFile(“rand.dat”,”rw”); 

} 

file.WriteChar(„x‟); 

file.WriteInt(55); 

file.WriteDouble(3.567); 

file.seek(0); 

System.out.println(file.readChar()); 

System.out.println(file.readInt()); 

System.out.println(file.readDouble()); 

File.seek(2); 

System.out.println(file.readInt()); 

File.seek(file.length()); 

File.writeBoolean(false); 

File.seek(4); 

System.out.println(file.readBoolean()); 

File.close(); 



} 

Catch(IOException e) 

{ 

System.out.println (e); 

}} 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



UNIT 1 

QUESTION BANK 

2 Marks 

1. Java is platform-independent and portable. - Justify.  

2. Java is distributed language – Justify.  

3. Java is dynamic and extensible language - Justify. 

4. What is JVM (Java Virtual Machine)? 

5. List out Java development tools and explain any one from it. 

6. List out Java API and define any one of it. 

7. Draw the Java program structure.  

8. Write down the rules for variable naming.  

9. What is meaning of automatic type conversion?  

10. List out the types of operators used in Java. 

11. How can you use ternary operator?  

12. Define the break and continue statements.  

13. List out the features of Java.  

14. List the primitive and non-primitive data types used in Java. 

15. How is Java more secured than other languages? 

16. Why do we need import statement? 

17. What is the task of the main method in a Java program? 

18. Why can’t we use a keyword as a variable name? 

19. Enumerate the rules for creating identifiers in Java. 

20. What is a constant? 

21. What is variable? 

22. What is initialization? Why is it important? 

23. What are symbolic constants? 

24. What is type casting? Why is it required in programming? 

5 Marks & 10 Marks 

1. What is Java? Explain the features of Java. 

2. Describe the Java environment. 

3. Explain the structure of Java program. 

4. Explain the data types available in Java.  

5. Explain type casting with example. 

6. Explain the scope of variable.  

7. List out the operators. Explain  in detail. 

8. List at least five major difference between C and Java. 

9. What is a statement? How do the java statements differ from those of C and C++? 

10. Java is a freeform language. Comment. 

11. What is command line arguments? How they are useful?  

12. Write a Java Programs to determine the sum of N Numbers. 

13. Write a Java Program to convert Fahrenheit to Celsius. 

 

 



  

 Unit II 

2 Marks: 

1. Write the syntax of any one of the following loops – while, do...while, for loop.  

2. Write various types of inheritance. 

3. Define method overloading.  

4. Define fields and methods of a class in JAVA.  

5. Define constructor. How do we invoke constructor in JAVA? 

6. Define method overriding.  

7. Define Inheritance. How it is created in Java?  

8. Define interface. Write the syntax for implementing an interface in a class.  

9. What is the meaning of the  static keyword?  

10. What are the restrictions with static methods?  

11. Differentiate between Classes and Interface.  

12. Define the final variable and final methods.  

13. Define class. How does it accomplish data hiding? 

14. What is the meaning of the abstract keyword?  

15. What are the conditions for using super() method.   

16. Write the syntax for FOR statement. 

5 Marks /10 Marks  

1. List out the decision making statements available in Java. Explain with example.  

2. List out the looping statements available in Java. Explain with example 

3. Explain break and continue statements with example. 

4. Define class. How do classes help us to organize our programs? What are the three parts of a simple, 

empty class?  

5. What is a constructor? What are its special properties?  

6. Define inheritance. Describe different forms of inheritance.  

7. Explain super and final keyword with example.  

8. Describe the various forms of implementing interface. Give an example of JAVA code for each case.  

When do we declare a method or class abstract? Discuss with one Example.  

9. Write short note on method overloading and method overriding. 

 

 

 

 

 

 

 

 



 

 

UNIT III 

QUESTION BANK 

2 Marks 

1. How does String class differ from the String Buffer class? 

2. Name some methods available under String Buffer class. 

3. Output of some expressions using String methods. 

4. How will you initialize arrays? 

5. What is arraycopy method? Explain with syntax. 

6. What are the methods under Util.Arrays? 

7. Use the array sort method to sort the given array. 

8. Give the syntax for array fill operation. 

9. What is vector? How is it different from an array? 

10. What is the constraint for using vectors? 

11. What is wrapper class? 

12. Write the syntax to declare the arrays. 

13. Define enumerated data type explain with example. 

14. List the java API packages.  

15. Differentiate Abstract classes and interface. 
 

5 Marks /10 Marks  

1. Write the  types of arrays and explain its details. 

2. Explain any two string methods. 

3. Explain the methods available under String and String Buffer Class. 

4. Explain the Date Class methods with examples. 

5. Explain the different methods in java.Util.Arrays class with example. 

6. Explain Packages in detail. 

7. Discuss the methods under Array Class. 

8. Discuss some of the classes available under Lang package. 

9. How to create arrays dynamically using reflection package. 

10. Define an interface. 

11. What is the need for an interface? 

12. What are the properties of an interface? 

13. What is package? What are the benefits of package? Explain Java API packages. 

14. Define an interface. Explain with example. 

 

 

 

 

 

 



 

 

 

 

 

 

UNIT IV 

QUESTION BANK 

2 Marks 

1. Describe synchronization in respect to multithreading. 

2. Explain different way of using thread? 

3. What is synchronization and why is it important? 

4. When a thread is created and started, what is its initial state? 

5. What are synchronized methods and synchronized statements? 

6. What is daemon thread and which method is used to create the daemon thread? 

7. What method must be implemented by all threads? 

8. What kind of thread is the Garbage collector thread? 

9. What is a daemon thread? 

10. What is a thread? 

11. What is the algorithm used in Thread scheduling? 

12. What are the different level lockings using the synchronization keyword?  

13. What are the ways in which you can instantiate a thread? 

14. What are the states of a thread? 

15. What are the threads will start, when you start the java program? 

16. What are the different identifier states of a Thread? 

17. Why do threads block on I/O? 

18. What is synchronization and why is it important? 

19. What is generic programming? 

20. What are Checked and UnChecked Exception? 

21. What are checked exceptions? 

22. What are runtime exceptions? 

23. What is the difference between error and an exception? 

24. What classes of exceptions may be caught by a catch clause?. 

25. If I want an object of my class to be thrown as an exception object, what should I do? 

26. How to create custom exceptions? 

27. What are the different ways to handle exceptions? 

28. What is the purpose of the finally clause of a try-catch-finally statement? 

29. What is the basic difference between the 2 approaches to exception handling. 

30. Is it necessary that each try block must be followed by a catch block? 

31. How does Java handle integer overflows and underflows? 

32. Explain interthread communication 

33. How getParameter () method is used in applet?  

34.  Explain Font class and Color class.  

35.  Explain the steps involved to execute and run an applet.  

 

5 Marks /10 Marks  



1. Explain the different states of a thread. 

2. Explain thread synchronization with examples. 

3. Describe multi threading. 

4. Explain Deadlocks. 

5. Explain generic classes and methods. 

6. Explain exception hierarchy. 

7. What are the advantages of Generic Programming? 

8. Explain the different ways to handle exceptions. 

9. How Java handle overflows and underflows? 

10.  Define exception. What are the benefits of exception handling? 

11.  What are differences between multiple processes and multiple threads?  

12.  Briefly explain about Exception hierarchy. 

13.  Explain the life cycle of thread. 

14.  Explain the exception handling mechanism with an example.  

15.  Explain the concept of rethrowing exceptions. 

16. Discuss about checked exceptions.  

17.  Write about thread priorities.  

18. Write about unchecked exceptions. 

19. Discuss the key words of Exception handling mechanism with example.  

20. What is built in exception? How to create own exception 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

UNIT V 

QUESTION BANK 

2 Marks 

1. How is java coordinate system organized? 

2. Describe the arguments used in the method drawRoundRect() 

3. Explain the purpose of each argument used in the method drawArc(). 

4. Describe the three ways of drawing polygons. 

5. What is event delegation?  

6. List out methods of MouseListener.  

7. Define (1) Event (2) Event Source (3) Event Class (4) Event Listener  

8. Explain methods (1) setBackground( ) (2) setForeground( ) 

9. Write a method to display a message “Computer Programming” at position (50, 20) inside a square. 

Explain drawRect () method in Graphics class with suitable example.. 

10. What is AWT? What are the various components in AWT? 

11. What is file?Why do we require files to store data? 

12. What is stream? How is the concept of streams used in Java? 

13. What are input and output streams? 

14. State the steps involved in creating a disk  file 

 

 

5 Marks /10 Marks  

1. Describe concept of stream classes? How are the stream class classified? 

2. Explain Reader stream classes and Writer stream classes.  

3. Write a short note on Character Stream classes. 

4. Describe the major task of input and output stream. 

5. Describe the functions of the file classes. 

6. Describe the most commonly used classes for  handling i/o related exceptions. 

7. What is a random access file?How is it differ from a sequential file? 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Frequently Asked Questions: 

 
 I. BASICS of Java 

1. Explain JVM. 

2. Explain Bytecode. 

3. Explain the three principles of Java. 

4. What is class and instance of a class? 

5. What are objects? How to create objects? 

6. Explain the features of OOP. 

7. Explain how the concept of polymorphism is implemented in Java? 

8. Explain encapsulation in the object oriented programming. 

9. What is encapsulation? How does Java achieve encapsulation? 

10. How does Java incorporates the concept of polymorphism? Give one example. 

11. What do you understand by encapsulation in Java? 

12. Explain the steps involved in implementation of a Java program. 

13. Explain the use of JVM. 

14. What is Java Development Kit (JDK)? 

15. Explain the term polymorphism with an example. 

16. Explain the features of Java. 
 II. DATA TYPES 

17. Is the following statement true or false? If it is false then supply suitable example: 
“The data is lost when converted from higher data type to lower data type.” 

18. Can you make the keyword public to private in main() method? If yes, what will happen? 

19. Explain with an example data types boolean and byte in Java. 

20. Explain with an example data type byte in Java. 

21. What is type conversion in Java? Explain with an example. 

22. Write the difference between the operators = and = = in Java. 

23. What is type casting? Give an example to explain it. 

24. What are literals? State the boolean literals. 
25. List the different operators in Java. 

26. What are literals in Java? Mention their different types. 

27. What are different integer data types in Java? 

28. Explain any two logical operators in Java with example. 

29. What is meant by an assignment statement? For what purpose it is used? 

30. State the bitwise operators in Java. Explain any one. 
 III. SELECTION STATEMENTS AND LOOPS 

31. Write the difference between break and continue statements in Java. 

32. Explain switch statement in Java. 



33. Explain switch statement with example in Java. 

34. Explain the goto statement in Java. 

35. Explain while loop in Java. 

36. Explain any one loop statement in Java with an example. 
 IV. ARRAY 

37. Explain how arrays are created in Java? How array elements are accessed? 

38. How do you declare an array in Java? Give an example. 

39. How do you declare a two dimensional array in Java? Give an example. 

40. Define an array. How do you declare and create array objects? 
 V. OBJECTS AND METHODS 

41. Can you have two return statements in a method? Can you write any statement after return? Explain. 

42. Write difference between constructor and method. 

43. Can you have a method without return statement? Explain. 
44. Explain the use of the keyword static in Java. 
45. Explain overloading in Java. 
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46. Explain the return statement in Java. 

47. State whether the following statement is true/false with justification “when a reference variable is 
assigned to another reference variable, another copy of object is created.” 

48. Explain the keyword new in Java. 

49. Explain the meaning of the keywords used in the declaration of main() method. 

50. What is an instance variable? How does one access an instance variable of a class? 
51. Explain different types of constructors in Java. 

52. What are constructors? How are they different from methods? 

53. Explain overloading methods with an example. 

54. Write a short note on this keyword. 
 VI. INHERITANCE 

55. Explain the finalize method. 

56. What do you understand by an abstract class? 

57. What is method overriding and how does it differ from methos overloading in Java? 

58. When can a method in super class be prevented from being overridden by a method in subclass? 
Explain by an example. 

59. Explain in brief the overriding methods in Java. 

60. Explain the use of the keyword final in Java programming. 

61. Explain the use of finalize method. 

62. State the different access specifiers available in Java. 

63. What is method overriding and how does one prevent a method from being overridden? 

64. State any two differences between method overloading and method overriding. 

65. What do you understand by inheritance in Java? 

66. How does a subclass constructor call a super class constructor? 

67. Write a note on finalizer method. 

68. Explain the keyword super in Java. 

69. What is a class and a subclass? Give examples. 

70. What is inheritance? Is multiple inheritance supported by Java? 
71. What is data abstraction? 

72. Explain the terms subclass and super class. 

73. What are different access specifiers in Java? 

74. What do you mean by final variable and final method? 

75. Explain an abstract class. 
 VII. PACKAGE & INTERFACES 

76. Explain the term package. 

77. What is the major difference between an interface and a class? 

78. Explain how to use a particular package in a Java program. Give example. 

79. What is an interface? How is it implemented? 

80. What do you mean by a package in Java? 
 VIII. APPLET 

81. Write a method to fill a rectangle with red color. 

82. What is an applet? How do applets differ from an application programs? 

83. Explain life cycle of an applet. 
84. Write a method in Java applet to display a circle. 

85. How do we pass parameters to an applet? Give one example. 

86. What does your method do when start() (life cycle of an applet) is called? 

87. Explain destroy() method, a stage in the life cycle of an applet. 

88. Write a method to display a message “Computer Programming” at position (50, 20) inside a square. 

89. Explain drawRect () method in Graphics class with suitable example. 

90. How getParameter () method is used in applet? 

91. Explain Font class and Color class. 

92. Explain the steps involved to execute and run an applet. 
93. What is AWT? What are the various components in AWT? 

 


