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Compiler

Compiler & Interpreted

[t consists of preprocessor directives

It doesn’t consists of preprocessor directives

Pointers, sizeof. tvpedef, struct. union consist

mC

Pointers, sizeof, tvpedef, struct, union doesn’t
consist in Java

Auto, static, register, extemn are in C

Only static is in Java

Global vanable concept is present in C

Global varable concept 1s not in Java

[t 15 not a OOPL

It1sa OOPL

Difference between Java & C++

CH

Java

OOPL

True OOPL

Without class defimition we can wnte C++
code

Without class definition we can’t wnte Java
code

Multiple inheritance is present

Multiple inheritance is not present

Operator overloading

No Operator overloading

Templates

No templates

No Intemet

Intemet




YEAR JAVA EVOLUTION
1990 Sun Microsystems (SMS) team grouped mto one & decided to develop of
special software. It 1s used to manipulate electronic devices.
1 Sun Microsvstems mtroduced a new language named as ‘OAK language.
/ Byusing OAK language sun Microsystems team was developed a Remote
control program
1993 The team of programmer of SMS 15 named as ‘Green project’. Green
project team came with a new idea to develop m “Web applets’ (tmy
program, [t can be executed by Intemet).
1994 OAK language was named as JAVA' (It 1s not an acronvm). Green project
mtroduced a web browser called HOTJAVA'.
1993 Microsoft & Netscape companies announced their support to Java language.
1996 Java established as a standard language in the market.

Fiz: Jova evolution




YEAR DEVELOPED VERSIONS NEWLY ADDED CONCEPTS
1996 SMS  releases JDK 1.0  (Java | Imitial Eelease
development kit)
1997 SMS releases JDK 1.1 Inner Classes, RMI. JDBC
added to Java.
1998 SMS releases Javal with the version | Swing integrated to Core Classes
SDE 1.2 (Software development kit) and Collection Classes added
1999 SMS releases Javal platform with J2SE | TNDI, javaxsound package
(Javal standard edition) and J2EE | _44.4
(JavaZ2 enterprises edition) (Code Name :
Plavground)
2000 SDEK 1.3 (Code Name : Kestrel)
2002 SDK 1.4 ({(Code Name - Merlin) Assert, Regular Expressions
added.
Logging. Image 1O added.
2004 JDK 5.0 or Java 5.0 or SDK 1.5 (J2S8E | Enums, Generics, Varargs, Static
5.0, I2ZME 3.0) (Code Name : Tiger) Import added.
2006 Java 6.0 (SDK 1.6) |[J2SE 6.0)|(JDK | javanio and
6.0) (Code Name : Mustang) java.lang management added.
Deque, Nawvigable Collection
classes added.
2011 Java 7.0 (JDK 7.0) | (SDK 1.7) (Code | Automatic Besource




Name : Dolphm)

Management.

Strng in Switch added.

L

Java 8

Lambda expressions, Method
Reference,  Optional,  and

Streams added.
Advanced Date, Time, Zone and

Calendar Classes mtroduced.
Perm(zen Removed.

Fiz: Java versions




Minimum software & hardware requirement of Java language

Software

= Windows operating svstem software

2 DK

Hardware

=< Minimum of §MB memory

= Kevboard , mouse, monitor, CPU (windows compatible 486 processor)

= Processors -—--- Pentium 1,23 4
Dual core , | Developed by Intel
Core to dual

= windows compatible graphics card if nefessary

= CD-Rom/DVD



Java environment

2 In C & C++, turbo C2 & turbo C++ will give environment for wnting C & C++
DIOZrams.

= By using DOS editor we can wnte Java programs.

= The editoris called as IDE (Integrated Development Environment)

= Java environment is a collection of vanety of Java development tools and 100°s of classes

& methods.

= Java development tools are part of JDK (Java Development Kit) and all classes &
methods are part of JSL (Java Standard Library)

= J5L also known as API (Application Program Interface).

= In JSL there are so many packages. In 1o (Input/output) package all the classes &
methods are stored.

= JDK 15 a collection of development tools that are used to develop & run the Java
programs.



KX

JDK TOOLS

Tool Name Full form Uses
Javac Java Compiler | Compile the Java program from source code to byte code
Java Interpreter Translate bvte code mto machine code
Applet viewer To execute web applets directly without web browser
Javah Java header It will Imk all the header files which are defmem C &
C++
Java doc Java To create HTML document for Java source code file
documentation
Javap Java dis- | To translate byvte code mnto source code
assembler
Jdb Java debugger | To check any emor i the program (or) not




Applicafion Prngralmming lnlerlface

2 In J5L (or API) hundreds of classes or methods are grouped into several functional
packages.
2 Most commonly used packages are:

Language Support Package
Utilities Package
Input/Qutput Package
Networking Package
AWT Package

Applet Package



Java Runtime Environment (JRE

= JRE facilitates (make easy) the execution of the programs developed m Java.
< [t pnmanly comprses of the followng:

¢ Java Virtual Machme

o Runtime class librares

¢ User interface toolkits

¢ Deplovment technologies
o Java plug-in
o Java web Start



PLATFORM

* Any hardware or software environment in
which a program runs, is known as a platform.
Since Java has its own runtime environment
(JRE) and API, it is called platform.



Where it is used?

According to Sun, 3 billion devices run java. There are
many devices where java is currently used. Some of
them are as follows:

* Desktop Applications such as acrobat reader, media
player, antivirus etc.

* Web Applications such as irctc.co.in, javatpoint.com
etc.

* Enterprise Applications such as banking applications.
 Mobile

* Embedded System

 Smart Card

* Robotics

* Games etc.



Java is Interpreted

Source Code | : bava Virtual _.,! Window Operating

| Machine {JVM) | Svstem

1 | R .
- Java Virtual - Lnux Operating
; -L—* ._—.’
ki ik  Machine (JVM) - Systen
Byte code
l

Java is compiled to an intermediate "*byte code’ at compilation time.

This is in contrast to a language like C that is compiled to machine language at compilation time.

The Java byte code cannot be directly executed on hardware the way that compiled C code can.

Instead the byte code must be interpreted by the JVM (Java Virtual Machine) at runtime in order to be
executed



Java Program

Slamzs HelloWerldapp
pubTic ztatic void mainCitring[] args) {
fpsten . out.printTnd"Hella Werld!'™;
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The Java Buzzwords



¢ Simple - Java was designed to be easy for the professional programmer to learn
and use effectively.

e Secure -Java programs run inside a virtual machine which is known as a

sandbox. Java does not support explicit pointer. Byte-code verifier checks the code
fragments for illegal code that can violate access right to object.

e Portable

*Object-oriented - The object model in Java is simple and easy to extend,
while primitive types, such as integers, are kept as high performance non objects.

e Robust- The multiplatformed environment of the Web places extraordinary

demands on a program, because the program must execute reliably in a variety of
systems. Because Java is a strictly typed language, it checks your code at compile
time. However, it also checks your code at run time.

Java is robust, consider two of the main reasons for program failure: memory
management mistakes and mishandled exceptional conditions (that is, run-time
errors).



e Multithreaded

e Architecture-neutral - A central issue for the Java
designers was that of code longevity and portability.

e Interp reted - Java enables the creation of cross-

platform programs by compiling into an intermediate
representation called Java bytecode. This code can be executed

on any system that implements the Java Virtual Machine.

¢ High performance -the Java bytecode was carefully

designed so that it would be easy to translate directly into
native machine code for very high performance by using a just-
in-time compiler. Java run-time systems that provide this
feature lose none of the benefits of the platform-independent

code.



e 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 also supports Remote Method
Invocation (RMI). This feature enables a program to invoke
methods across a network.

® Dynamic - Java programs carry with them substantial
amounts of run-time type information that is used to verify and
resolve accesses to objects at run time.

This makes it possible to dynamically link code in a safe and
expedient manner. This is crucial to the robustness of the Java
environment, in which small fragments of bytecode may be
dynamically updated on a running system.



Types of Java Applications

There are mainly 4 type of applications that can be
created using java programming:

1) Standalone Application

* |tis also known as desktop application or window-
based application. An application that we need to
install on every machine such as media player,
antivirus etc. AWT and Swing are used in java for
creating standalone applications.

2) Web Application

* An application that runs on the server side and
creates dynamic page, is called web application.
Currently, servlet, jsp, struts, jsf etc. technologies are
used for creating web applications in java.



3) Enterprise Application

* An application that is distributed in nature,
such as banking applications etc. It has the
advantage of high level security, load
balancing and clustering. In java, EJB is used
for creating enterprise applications.

4) Mobile Application
* An application that is created for mobile

devices. Currently Android and Java ME are
used for creating mobile applications.



Two Paradigms for Computer Programs

There are two paradigms for a program construction:
" Process Oriented Model
**This model can be thought of as code acting on data

v'Procedural languages, such as C, characterize a series of
linear steps (that is, code)

" (Object- Oriented Programming
*** Aims to manage increasing complexity.

***Organizes a program around its data (that is object) and a set of
well-defined interfaces to that data.

v'This program can be characterized as data controlling
access to code.



Object-Oriented Programming (OOP)

" QOOPis the core of Java

= All Java programs are object-oriented.
< This isn’t the option the way that it is in C++

" OOP and Java are integrated, it is important to understand its
basic principles before writing java programs



Structural Complexity




Other definitions of Abstraction:

‘Abstraction arises from a recognition of
similarities between certain objects, situations,
or processes in the real world, and the decision

| to concentrate upon those similarities and to ignore

Tons Hoare _for the time being th diferences.”
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Inheritance Example: Car
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Encapsulation

Tablet __Capsule
hnch one you prefer?

Prefer capsule to avoid bitter taste of medtune. |
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Abstraction

The essential element of OOP is abstraction

" Jtis the process of focusing on those features of something that are essentials for
the task at hand and ignoring those that are not.

** For a personal system, we are interested only in people objects and only the
ones that are employed by the company. The skiers, golfers, and cyclists are not
included.

" The powerful way to manage abstraction is through the use of hierarchical
classifications

** This allows us to layer semantic of complex systems, breaking them into more
manageable pieces.

v From the outside, the car is a single object. Once inside, we see that car
consists of several subsystems: steering, clutch pedal, brakes, sound
system, seat belts, heading,, and so on.

v'Each subsystem is made of more specialized units.
v'The sound system consists of a radio, CD player, a tape player
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Hierarchical Abstractions

We have to manage the complexity of system through the use of
hierarchical abstractions.

The data from a traditional process-oriented program can be
transformed by abstraction into its component objects.

A sequence of process steps can become a collection of messages
between these objects.

Each of these objects describes its own unique behavior.

We can threat objects as concrete entites that respond to
messages telling them to do something

This is the essence of object-oriented programming.
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Polymorphism
e '\
one name many forms |
method overloading, 1 e |
constructor overloading, *l
method overriding, ..
dynamic method dispatch, ';.
\.,

dynamic object replaceability




It is important that we understand how the
object-oriented concepts, forming the heart of
Java, translate into programs

= All OOP languages provide mechanism that help us
to implement OO model they are

***Encapsulation
“**Inheritance
***Polymorphism

" A programming language is said to support OO design
if it supports these three concepts in its syntax



Procedure Oriented Programming

Object Oriented Programming

1. Main program is divided into small parts
depending on the functions.

1. Main program is divided into small object
depending on the problem.

2. The Different parts of the program
connect with each other by parameter
passing & using operating system,

2. Functions of object linked with object using
message passing.

3. Every function contains different data.

3. Data & functions of each individual object act
like a single unit.

4. Functions get more importance than data
in program.

4. Data gets more importance than functions in
program.

5. Most of the functions use global data.

5. Each object controls its own data.

6. Same data may be transfer from one
function to another

6. Data does not possible transfer from one
object to another.

7. There 1s no perfect way for data hiding.

7. Data hiding possible in OOP which prevent
illegal access of function from outside of it. This
1s one of the best advantages of OOP also.

8. Functions communicate with other

functions maintaining as usual rules.

8. One object link with other using the message
passing.

9. More data or functions can not be added
with program if necessary. For this purpose
full program need to be change.

9. More data or functions can be added with
program if necessary. For this purpose full
program need not to be change.

10. To add new data in program user should
be ensure that function allows it.

10. Message passing ensure the permission of
accessing member of an object from other object.

11. Top down process i1s followed for
program design.

11. Bottom up process is followed for program
design.

12. Example: Pascal. Fortran

12. Example: C++, Java.




Public & A Class

instance variables
(not recommended)

II"'.. :.I
A NS /A
Public & x‘x . /
methods & 1 ‘,.f &
A C C
ACg
Private ‘ ."i"-. ‘ ‘r"r’ &
methods ,/"f \“‘x
AT A
‘-":l & I'-,. L
Private ‘-r o .
instance variables

Encapsulation: public methods can be used to protect private data.



A First Simple Program

/*
This is a simple Java program.
Call this file "Example.java".

*/

import java.lang.*;

class Example {
// Your program begins with a call to main().

public static void main(String args|]) {
System.out.println("This is a simple Java program.");

J
J



Java System.out.printin() is used to print an argument that is passed to it. The
statement can be broken into 3 parts which can be understood separately as:

System: It is a final class defined in the java.lang package.

out: This is an instance of PrintStream type, which is a public and static member
field of the System class.

printin(): As all instances of PrintStream class have a public method printin(),
hence we can invoke the same on out as well. This is an upgraded version of
print(). It prints any argument passed to it and adds a new line to the output. We
can assume that System.out represents the Standard Output Stream.
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Compiling the Program
To compile the Example program, execute the compiler, javac, specifying the
name of the source file on the command line, as shown here:

C:\>javac Example.java

* The javac compiler creates a file called Example.class that contains the
bytecode version of the program.

* The Java bytecode is the intermediate representation of your program that
contains instructions the Java Virtual Machine will execute.

* Thus, the output of javac is not code that can be directly executed.

e To actually run the program, you must use the Java application launcher, called
java.

* To do so, pass the class name Example as a command-line argument, as shown
here:

C:\>java Example

When the program is run, the following output is displayed:
This is a simple Java program.



When Java source code is compiled, each individual class is put into its own output file
named after the class and using the .class extension.

This is why it is a good idea to give your Java source files the same name as the class
they contain—the name of the source file will match the name of the .class file.

When you execute java as just shown, you are actually specifying the name of the class
that you want to execute.

It will automatically search for a file by that name that has the .class extension. If it
finds the file, it will execute the code contained in the specified class



/*
Here is another short example.
Call this file "Example2.java".

*/
class Example2 {

public static void main(String args []) {

iInt num; // this declares a variable called num
num = 100; // this assigns num the value 100

System.out.printIn("This is num: " + num);
nhum = num * 2;

System.out.print("The value of num * 2 is ");
System.out.printin(num);

}
}



output:

This is num: 100
The value of num * 2 is 200



Two Control Statements

The if Statement
if(condition) statement;

class IfSample {
public static void main(String argsl]) {

int x,vy;
x =10;
y = 20;

if(x <y) System.out.printIn("x is less than y");
X=X%*2;

if(x ==y) System.out.printIn("x now equal to y");
X=X%*2;

if(x > y) System.out.printIn("x now greater than y");
// this won't display anything

if(x == y) System.out.printIn("you won't see this");
}

}



Output

X is less thany
X now equal toy
X now greater thany



The for Loop
for(initialization; condition; iteration) statement;

class ForTest {

public static void main(String args[]) {
Int X;

for(x = 0; x<10; x = x+1)
System.out.printIn("This is x: " + x);

}

}



output:

This is x:
This is x:
This is x:
This is x:
This is x:
This is x:
This is x:
This is x:
This is x:
This is x:

OocoNOYTUL P WNPEFEO



Java Is a Strongly Typed Language

e every variable has a type, every expression has a type, and
every type is strictly defined.

* all assignments, whether explicit or via parameter passing in
method calls, are checked for type compatibility.



Primitive Data Types

Java defines eight primitive types of data:

byte, short, int, long, char, float,
double and boolean.



Primitive Data Types

These can be put in four groups:

® |[ntegers This group includes byte, short, int, and long, which are for
whole-valued signed numbers.

¢ Floating-point numbers This group includes float and double, which
represent numbers with fractional precision.

e Characters This group includes char, which represents symbols in a
character set, like letters and numbers.

® Boolean This group includes boolean, which is a special type for
representing true/false values.



Name Width Range
long 64 —9,223,372,036,854,775,808 to 9,223,372,036,854,775,807
int 32 -2,147,483,648 to 2,147,483,647
short 16 32,768 to 32,767
byte 8 —128 to 127
Name Width in Bits Approximate Range
double 64 1.9e-524 to 1.8e+308
float 52 | 4e-045 to 5.4e+038




// Compute distance light travels using long variables.
class Light {

public static void main(String args|[]) {

int lightspeed;

long days;

long seconds;

long distance;

// approximate speed of light in miles per second
lightspeed = 186000;

days = 1000; // specify number of days
here
seconds = days * 24 * 60 * 60; // convert to seconds

distance = lightspeed * seconds; // compute distance
System.out.print("In " + days);

System.out.print(" days light will travel about ");
System.out.printIn(distance + " miles.");

}
}



output:
In 1000 days light will travel about 16070400000000 miles.



// Compute the area of a circle.
class Area {

public static void main(String args[]) {
double pi, r, a;

r=10.8; // radius of circle
pi =3.1416; // pi, approximately
a= pi *r ¥ r; // compute area

System.out.printIn("Area of circle is " + a);

}
}



// Demonstrate char data type.

class CharDemo {

public static void main(String args|]) {
char chl, ch2;

chl = 88; // code for X

ch2 ='Y',

System.out.print("chl and ch2: ");
System.out.printin(chl + " " + ch2);

}
}

output:

chland ch2: XY



// char variables behave like integers.
class CharDemo?2 {

public static void main(String args[]) {
char chl;

chl ="'X"

System.out.printin("ch1 contains " + chl);
chl++; // increment chl
System.out.printin("chl is now " + chl);

}
J

Output

chl contains X
chlis nowY



// Demonstrate boolean values.
class BoolTest {

public static void main(String args[]) {
boolean b;

b = false;
System.out.printin("bis " + b);
b = true;

System.out.printin("b is " + b);

// a boolean value can control the if statement
if(b) System.out.printIn("This is executed.");
b = false;

if(b) System.out.printIn("This is not executed.");
// outcome of a relational operator is a boolean value

System.out.printin("10>9is " + (10 > 9));

)
}



Output

b is false
b is true
This is executed.
10 > 9 is true
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