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UNIT I
APPLETS

Java Applet

Applet is a special type of program that is embedded in the webpage to generate the
dynamic content. It runs inside the browser and works at client side.
Advantage of Applet
There are many advantages of applet. They are as follows:
e It works at client side so less response time.
e Secured
e It can be executed by browsers running under many platforms, including Linux,
Windows, Mac Os etc.
Drawback of Applet
e Plug-in is required at client browser to execute applet.
Lifecycle of Java Applet
1. Appletis initialized.
2. Applet is started.
3. Applet is painted.
4. Applet is stopped.
5. Applet is destroyed.
Lifecycle methods for Applet:
The java.applet.Applet class 4 life cycle methods and java.awt.Component class provides
1 life cycle methods for an Applet.
java.applet.Applet class
For creating any applet java.applet.Applet class must be inherited. It provides 4 life cycle
methods of applet.
1. public void init(): is used to initialized the Applet. It is invoked only once.
2. public void start(): is invoked after the init() method or browser is maximized. It is used
to start the Applet.
3. public void stop(): is used to stop the Applet. It is invoked when Applet is stop or
browser is minimized.
4. public void destroy(): is used to destroy the Applet. It is invoked only once.
java.awt.Component class
The Component class provides 1 life cycle method of applet.
1. public void paint(Graphics g): is used to paint the Applet. It provides Graphics class
object that can be used for drawing oval, rectangle, arc etc.
How to run an Applet?
There are two ways to run an applet
1. By html file.
2. By appletViewer tool (for testing purpose).
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Simple example of Applet by html file:




To execute the applet by html file, create an applet and compile it. After that create an
html file and place the applet code in html file. Now click the html file.
/[First.java
import java.applet.Applet;
import java.awt.Graphics;
public class First extends Applet
{
public void paint(Graphics g)

{
g.drawString("welcome",150,150);
}

}
myapplet.ntml

<html>

<body>

<applet code="First.class" width="300" height="300">
</applet>

</body>

</html>

Simple example of Applet by appletviewer tool:

To execute the applet by appletviewer tool, create an applet that contains applet tag in
comment and compile it. After that run it by: appletviewer First.java. Now Html file is not required
but it is for testing purpose only.

/[First.java

import java.applet.Applet;

import java.awt.Graphics;

public class First extends Applet

{

public void paint(Graphics g){
g.drawString(""welcome to applet™,150,150);

}

}

/*

<applet code="First.class" width="300" height="300">
</applet>

*/

To execute the applet by appletviewer tool, write in command prompt:
c:\>javac First.java

c:\>appletviewer First.java




Displaying Graphics in Applet

java.awt.Graphics class provides many methods for graphics programming.

Commonly used methods of Graphics class:

1.

10.

11.

public abstract void drawString(String str, int x, int y): is used to draw the specified
string.

public void drawRect(int x, int y, int width, int height): draws a rectangle with the
specified width and height.

public abstract void fillRect(int x, int y, int width, int height): is used to fill rectangle
with the default color and specified width and height.

public abstract void drawOval(int x, int y, int width, int height): is used to draw oval
with the specified width and height.

public abstract void fillOval(int x, int y, int width, int height): is used to fill oval with
the default color and specified width and height.

public abstract void drawLine(int x1, int y1, int x2, int y2): is used to draw line
between the points(x1, y1) and (x2, y2).

public abstract boolean drawlmage(lmage img, int X, int y, ImageObserver
observer): is used draw the specified image.

public abstract void drawArc(int X, int y, int width, int height, int startAngle, int
arcAngle): is used draw a circular or elliptical arc.

public abstract void fillArc(int x, int y, int width, int height, int startAngle, int
arcAngle): is used to fill a circular or elliptical arc.

public abstract void setColor(Color c): is used to set the graphics current color to the
specified color.

public abstract void setFont(Font font): is used to set the graphics current font to the
specified font.

Example of Graphics in applet:

import java.applet.Applet;

import java.awt.*;

public class GraphicsDemo extends Applet

{

public void paint(Graphics g)

{

g.setColor(Color.red);
g.drawString("Welcome",50, 50);
g.drawL.ine(20,30,20,300);
g.drawRect(70,100,30,30);
g.fillRect(170,100,30,30);
g.drawOval(70,200,30,30);




g.setColor(Color.pink);
g.fillOval(170,200,30,30);
g.drawArc(90,150,30,30,30,270);
g.fillArc(270,150,30,30,0,180);

}

}

myapplet.ntmi
<html>
<body>
<applet code="GraphicsDemo.class" width="300" height="300">
</applet>
</body>
</html>
Displaying Image in Applet
Applet is mostly used in games and animation. For this purpose image is required to be
displayed. The java.awt.Graphics class provide a method drawlmage() to display the image.
Syntax of drawlmage() method:

1. public abstract boolean drawlmage(lmage img, int X, int y, ImageObserver
observer): is used draw the specified image.

How to get the object of Image:

The java.applet.Applet class provides getimage() method that returns the object of Image.
Syntax:
. public Image getimage(URL u, String image){}
Other required methods of Applet class to display image:
1. public URL getDocumentBase(): is used to return the URL of the document in
which applet is embedded.
2. public URL getCodeBase(): is used to return the base URL.
Example of displaying image in applet:
import java.awt.*;
import java.applet.*;
public class Displaylmage extends Applet
{
Image picture;
public void init()
{

picture = getimage(getDocumentBase(),"sonoo.jpg™);

¥

public void paint(Graphics g)




{
g.drawlmage(picture, 30,30, this);
}
}

In this example, drawlmage() method of Graphics class is used to display the image. The 4th
argument of drawlmage() method of is ImageObserver object. The Component class implements
ImageObserver interface. So current class object would also be treated as ImageObserver because
Applet class indirectly extends the Component class.

myapplet.ntmi

<html>

<body>

<applet code="Displaylmage.class" width="300" height="300">

</applet>

</body>

</html>

Animation in Applet

Applet is mostly used in games and animation. For this purpose image is required to be moved.

Example of animation in applet:
import java.awt.*;
import java.applet.*;
public class AnimationExample extends Applet
{
Image picture;
public void init()
{
picture =getImage(getDocumentBase(), "bike _1.gif");
}
public void paint(Graphics Q)
{
for(int i=0;i<500;i++){
g.drawlmage(picture, i,30, this);
try{Thread.sleep(100);}catch(Exception e)
G
}
}
}
In this example, drawlmage() method of Graphics class is used to display the image. The 4th
argument of drawlmage() method of is ImageObserver object. The Component class implements
ImageObserver interface. So current class object would also be treated as ImageObserver




because Applet class indirectly extends the Component class.

myapplet.ntmi

<html>

<body>

<applet code="Displaylmage.class" width="300" height="300">

</applet>

</body>

</html>

EventHandling in Applet

As we perform event handling in AWT or Swing, we can perform it in applet also. Let's see the
simple example of event handling in applet that prints a message by click on the button.

Example of EventHandling in applet:
import java.applet.*;

import java.awt.*;

import java.awt.event.*;

public class EventApplet extends Applet implements ActionListener
{

Button b;

TextField tf;

public void init()

{

tf=new TextField();
tf.setBounds(30,40,150,20);

b=new Button("Click");
b.setBounds(80,150,60,50);
add(b);add(tf);
b.addActionListener(this);
setLayout(null);

}

public void actionPerformed(ActionEvent e)

{
tf.setText("Welcome");
}

}

In this example, we have created all the controls in init() method because it is invoked only once.

myapplet.html

<html>

<body>

<applet code="EventApplet.class" width="300" height="300">
</applet>




</body>
</html>
JApplet class in Applet

As we prefer Swing to AWT. Now we can use JApplet that can have all the controls of swing.
The JApplet class extends the Applet class.

Example of EventHandling in JApplet:
import java.applet.*;

import javax.swing.*;

import java.awt.event.*;

public class EventJApplet extends JApplet implements ActionListener
{

JButton b;

JTextField tf;

public void init()

{

tf=new JTextField();
tf.setBounds(30,40,150,20);

b=new JButton("Click");
b.setBounds(80,150,70,40);
add(b);add(tf);

b.addActionListener(this);
setLayout(null);

}

public void actionPerformed(ActionEvent e)

{
tf.setText("Welcome™);
}
}

In this example, we have created all the controls in init() method because it is invoked only once.
myapplet.ntmi

<htmI>

<body>

<applet code="EventJApplet.class” width="300" height="300">

</applet>

</body>

</html>

Painting in Applet

We can perform painting operation in applet by the mouseDragged() method of
MouseMotionListener.
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Example of Painting in Applet:
import java.awt.*;

import java.awt.event.*;

import java.applet.*;

public class MouseDrag extends Applet implements MouseMotionL.istener
{

public void init()

{
addMouseMotionL.istener(this);
setBackground(Color.red);

}

public void mouseDragged(MouseEvent me)

{

Graphics g=getGraphics();

g.setColor(Color.white);

g.fillOval(me.getX(),me.getY(),5,5);

}

public void mouseMoved(MouseEvent me)

G

}

In this example, getX() and getY () method of MouseEvent is used to get the current x-axis and y-
axis. The getGraphics() method of Component class returns the object of Graphics.
myapplet.html

<html>

<body>

<applet code="MouseDrag.class" width="300" height="300">

</applet>

</body>

</html>

Parameter in Applet

We can get any information from the HTML file as a parameter. For this purpose, Applet class
provides a method named getParameter().

Syntax:

. public String getParameter(String parameterName)

Example of using parameter in Applet:

import java.applet. Applet;

import java.awt.Graphics;

public class UseParam extends Applet

{
public void paint(Graphics g)

11




{

String str=getParameter('msg");
g.drawString(str,50, 50);
}
}
myapplet.ntmi
<html>
<body>
<applet code="UseParam.class" width="300" height="300">
<param name="msg" value="Welcome to applet">
</applet>
</body>
</html>
GUI APPLICATIONS

Java AWT

Java AWT (Abstract Window Toolkit) is an API to develop GUI or window-based
applications in java. Java AWT components are platform-dependent i.e. components are displayed
according to the view of operating system. AWT is heavyweight i.e. its components are using the
resources of OS.

The java.awt package provides classes for AWT API such as TextField, Label, TextArea,
RadioButton, CheckBox, Choice, List etc.
Java AWT Hierarchy
The hierarchy of Java AWT classes are given,
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https://www.javatpoint.com/package
https://www.javatpoint.com/object-and-class-in-java
https://www.javatpoint.com/java-awt-textfield
https://www.javatpoint.com/java-awt-label
https://www.javatpoint.com/java-awt-textarea
https://www.javatpoint.com/java-awt-checkbox
https://www.javatpoint.com/java-awt-choice
https://www.javatpoint.com/java-awt-list

Object
Button

Label

Component

» Checkbox

Choice

List

Container

A

Window Panel

Applet

Frame Dialog

Container

The Container is a component in AWT that can contain another components like buttons,
textfields, labels etc. The classes that extends Container class are known as container such as
Frame, Dialog and Panel.
Window

The window is the container that have no borders and menu bars. We must use frame,
dialog or another window for creating a window.
Panel

The Panel is the container that doesn't contain title bar and menu bars. It can have other
components like button, textfield etc.
Frame

The Frame is the container that contain title bar and can have menu bars. It can have
other components like button, textfield etc.
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https://www.javatpoint.com/java-awt-button

Useful Methods of Component class

Method Description

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

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

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

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

Java AWT Example

To create simple awt example, we need a frame. There are two ways to create a frame in AWT.
e By extending Frame class (inheritance)
e By creating the object of Frame class (association)

AWT Example by Inheritance

A simple example of AWT where we are inheriting Frame class. Here, we are showing Button

component on the Frame.

import java.awt.*;

class First extends Frame

{
First()

{

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

b.setBounds(30,100,80,30);// setting button position
add(b);//adding button into frame

setSize(300,300);//frame size 300 width and 300 height
setLayout(null);//no layout manager

setVisible(true);//now frame will be visible, by default not visible

by

public static void main(String args[])
{

First f=new First();

}

}

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

click me

....................................

AWT Example by Association

A simple example of AWT where we are creating instance of Frame class. Here, we are showing
Button component on the Frame.

import java.awt.*;

class First2

{
First2()

{

Frame f=new Frame();

Button b=new Button("click me");
b.setBounds(30,50,80,30);
f.add(b);

f.setSize(300,300);
f.setLayout(null);
f.setVisible(true);

}
public static void main(String args[])

{
First2 f=new First2();

k
k

15




EEX

click me

.....................................

Java AWT Panel
The Panel is a simplest container class. It provides space in which an application can
attach any other component. It inherits the Container class. It doesn't have title bar.
AWT Panel class declaration
. public class Panel extends Container implements Accessible
Java AWT Panel Example
import java.awt.*;
public class PanelExample

{

PanelExample()
{
Frame f= new Frame(""Panel Example");
Panel panel=new Panel();
panel.setBounds(40,80,200,200);
panel.setBackground(Color.gray);
Button b1=new Button("Button 1");
b1.setBounds(50,100,80,30);
b1.setBackground(Color.yellow);
Button b2=new Button("Button 2");
b2.setBounds(100,100,80,30);
b2.setBackground(Color.green);
panel.add(bl); panel.add(b2);
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f.add(panel);
f.setSize(400,400);
f.setLayout(null);
f.setVisible(true);
}

public static void main(String args[])

{

new PanelExample();

ky

}
Output:
|| Panel

oton | B

Java AWT Dialog

The Dialog control represents a top level window with a border and a title used to take
some form of input from the user. It inherits the Window class. Unlike Frame, it doesn't have
maximize and minimize buttons.
Frame vs Dialog

Frame and Dialog both inherits Window class. Frame has maximize and minimize buttons
but Dialog doesn't have.
AWT Dialog class declaration
. public class Dialog extends Window
Java AWT Dialog Example
import java.awt.*;
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import java.awt.event.*;
public class DialogExample
{
private static Dialog d;
DialogExample()

{
Frame f= new Frame();
d = new Dialog(f, "Dialog Example™, true);
d.setLayout( new FlowLayout() );
Button b = new Button ("OK");
b.addActionListener ( new ActionL.istener()
{
public void actionPerformed( ActionEvent e )
{
DialogExample.d.setVisible(false);
¥
b;
d.add( new Label ("Click button to continue."));
d.add(b);
d.setSize(300,300);
d.setVisible(true);
}

public static void main(String args[])

{

new DialogExample();

¥

}
Output:

L Dislog Example Wl

Click button to continue.
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Java AWT Button
The button class is used to create a labeled button that has platform independent
implementation. The application result in some action when the button is pushed.
AWT Button Class declaration
. public class Button extends Component implements Accessible
Java AWT Button Example
import java.awt.*;
public class ButtonExample

{

public static void main(String[] args)
{
Frame f=new Frame("Button Example");
Button b=new Button(*"Click Here");
b.setBounds(50,100,80,30);
f.add(b);
f.setSize(400,400);
f.setLayout(null);
f.setVisible(true);
}
}
Output:

[ Button Examplc I R

Java AWT Button Example with ActionL.istener
import java.awt.*;

import java.awt.event.*;

public class ButtonExample

{

public static void main(String[] args)
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Frame f=new Frame("Button Example");
final TextField tf=new TextField();
tf.setBounds(50,50, 150,20);

Button b=new Button("Click Here");
b.setBounds(50,100,60,30);
b.addActionListener(new ActionListener()

{

public void actionPerformed(ActionEvent e)

{
tf.setText("Welcome to Javatpoint.”);
}
b
f.add(b);f.add(tf);
f.setSize(400,400);
f.setLayout(null);
f.setVisible(true);
}

}
Output:

lz’.l Button Example " W=

]Welcome to Javatpoint.

A

Java AWT Label

The object of Label class is a component for placing text in a container. It is used to display
a single line of read only text. The text can be changed by an application but a user cannot edit it

directly.
AWT Label Class Declaration

. public class Label extends Component implements Accessible

Java Label Example
import java.awt.*;
class LabelExample
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{

public static void main(String args[])

{
Frame f=new Frame(*'Label Example");
Label 11,12;
I1=new Label("First Label.");
11.setBounds(50,100, 100,30);
I2=new Label(""Second Label.");
12.setBounds(50,150, 100,30);
f.add(I1); f.add(12);
f.setSize(400,400);
f.setLayout(null);
f.setVisible(true);

}

}

Output:

[0 beibampie W W lecailei ]|

First Label.

N Second Label.

Java AWT Label Example with ActionListener
import java.awt.*;
import java.awt.event.*;
public class LabelExample extends Frame implements ActionListener
{
TextField tf; Label I; Button b;
LabelExample()
{
tf=new TextField();
tf.setBounds(50,50, 150,20);
I=new Label();
I.setBounds(50,100, 250,20);
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b=new Button("Find IP");
b.setBounds(50,150,60,30);
b.addActionListener(this);
add(b);add(tf);add(l);
setSize(400,400);
setLayout(null);
setVisible(true);
}
public void actionPerformed(ActionEvent e)
{
Try
{
String host=tf.getText();
String ip=java.net.InetAddress.getByName(host).getHostAddress();
I.setText("IP of "+host+" is: "+ip);
}
catch(Exception ex){System.out.printin(ex);
}
}

public static void main(String[] args)

{

new LabelExample();

by

}
Output:

Il__éil o

Iwww.j avatpoint.com

IP of www javatpoint.comis: 144.76.11.18
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Java AWT TextField
The object of a TextField class is a text component that allows the editing of a single line
text. It inherits TextComponent class.
AWT TextField Class Declaration
. public class TextField extends TextComponent
Java AWT TextField Example
import java.awt.*;
class TextFieldExample

{

public static void main(String args[])
{
Frame f= new Frame("TextField Example");
TextField t1,t2;
t1=new TextField("Welcome to Javatpoint.");
t1.setBounds(50,100, 200,30);
t2=new TextField("AWT Tutorial");
t2.setBounds(50,150, 200,30);
f.add(tl); f.add(t2);
f.setSize(400,400);
f.setLayout(null);
f.setVisible(true);

ky

}
Output:

(|2 TextField Example.

Welcome to Javatpoint.

AWT Tutorial

Java AWT TextArea
The object of a TextArea class is a multi line region that displays text. It allows the
editing of multiple line text. It inherits TextComponent class.
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AWT TextArea Class Declaration

public class TextArea extends TextComponent
Java AWT TextArea Example

import java.awt.*;

public class TextAreaExample

{
TextAreaExample()

{
Frame f= new Frame();
TextArea area=new TextArea("Welcome to javatpoint");
area.setBounds(10,30, 300,300);
f.add(area);
f.setSize(400,400);
f.setLayout(null);
f.setVisible(true);
}

public static void main(String args[])

{

new TextAreaExample();

ky

}
Output:

Welcome to javatpoin -
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Java AWT Checkbox
The Checkbox class is used to create a checkbox. It is used to turn an option on (true) or
off (false). Clicking on a Checkbox changes its state from "on" to "off" or from "off" to "on".
AWT Checkbox Class Declaration
. public class Checkbox extends Component implements ItemSelectable, Accessible
Java AWT Checkbox Example
import java.awt.*;
public class CheckboxExample

{
CheckboxExample()

{
Frame f= new Frame("Checkbox Example");
Checkbox checkbox1 = new Checkbox("C++");
checkbox1.setBounds(100,100, 50,50);
Checkbox checkbox2 = new Checkbox("Java", true);
checkbox2.setBounds(100,150, 50,50);
f.add(checkbox1);
f.add(checkbox?2);
f.setSize(400,400);
f.setLayout(null);
f.setVisible(true);

}

public static void main(String args[])

{
new CheckboxExample();
}

}
Output:

lil CheckBox Example

v Java

.

Java AWT Choice
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The object of Choice class is used to show popup menu of choices. Choice selected by
user is shown on the top of a menu. It inherits Component class.
AWT Choice Class Declaration
. public class Choice extends Component implements ItemSelectable, Accessible
Java AWT Choice Example
import java.awt.*;
public class ChoiceExample

{
ChoiceExample()

{
Frame f= new Frame();
Choice c=new Choice();
c.setBounds(100,100, 75,75);
c.add("ltem 1");
c.add("ltem 2");
c.add("ltem 3");
c.add("ltem 4™);
c.add("ltem 5");
f.add(c);
f.setSize(400,400);
f.setLayout(null);
f.setVisible(true);

}

public static void main(String args[])

{

new ChoiceExample();

item 4 :

ltem 1
ltem 2 ‘

L

Java AWT List
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The object of List class represents a list of text items. By the help of list, user can choose
either one item or multiple items. It inherits Component class.
AWT List class Declaration
. public class List extends Component implements ItemSelectable, Accessible
Java AWT List Example
import java.awt.*;
public class ListExample

{
ListExample()

{
Frame f=new Frame();
List I1=new L.ist(5);
11.setBounds(100,100, 75,75);
11.add("Item 1");
11.add("Item 2");
11.add("Item 3");
11.add("Item 4");
I1.add("Item 5");
f.add(11);
f.setSize(400,400);
f.setLayout(null);
f.setVisible(true);

}

public static void main(String args[])

{

new ListExample();

Java AWT Scrollbar
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The object of Scrollbar class is used to add horizontal and vertical scrollbar. Scrollbar is
a GUI component allows us to see invisible number of rows and columns.
AWT Scrollbar class declaration
. public class Scrollbar extends Component implements Adjustable, Accessible
Java AWT Scrollbar Example
import java.awt.*;
class ScrollbarExample

{

ScrollbarExample()
{
Frame f=new Frame("Scrollbar Example™);
Scrollbar s=new Scrollbar();
s.setBounds(100,100, 50,100);
f.add(s);
f.setSize(400,400);
f.setLayout(null);
f.setVisible(true);

}
public static void main(String args[])
{
new ScrollbarExample();
}
}
Output:

[z, Scrollbar Example il l“":”HELL

Java AWT Menultem and Menu

28



https://www.javatpoint.com/object-and-class-in-java
https://www.javatpoint.com/gui-full-form

The object of Menultem class adds a simple labeled menu item on menu. The items used
in a menu must belong to the Menultem or any of its subclass.
The object of Menu class is a pull down menu component which is displayed on the
menu bar. It inherits the Menultem class.
AWT Menultem class declaration
. public class Menultem extends MenuComponent implements Accessible
AWT Menu class declaration
. public class Menu extends Menultem implements MenuContainer, Accessible
Java AWT Menultem and Menu Example
import java.awt.*;
class MenuExample

{
MenuExample()

{
Frame f= new Frame("Menu and Menultem Example");
MenuBar mb=new MenuBar();
Menu menu=new Menu("Menu");
Menu submenu=new Menu("Sub Menu");
Menultem il=new Menultem("ltem 1");
Menultem i2=new Menultem("Item 2");
Menultem i3=new Menultem("Item 3");
Menultem i4=new Menultem("Item 4");
Menultem i5=new Menultem("Item 5");
menu.add(il);
menu.add(i2);
menu.add(i3);
submenu.add(i4);
submenu.add(i5);
menu.add(submenu);
mb.add(menu);
f.setMenuBar(mb);
f.setSize(400,400);
f.setLayout(null);
f.setVisible(true);

}

public static void main(String args[])

{

new MenuExample();

k
k
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Output:

ﬂé’-' Menu o Menultem Example

ltem 1
ltem 2
ltem 3

tem5

lm]

Java Swing Tutorial
Java Swing tutorial is a part of Java Foundation Classes (JFC) that is used to create
window-based applications. It is built on the top of AWT (Abstract Windowing Toolkit) API and
entirely written in java. Unlike AWT, Java Swing provides platform-independent and lightweight
components.
The javax.swing package provides classes for java swing API such as JButton, JTextField,
JTextArea, JRadioButton, JCheckbox, JMenu, JColorChooser etc.
Difference between AWT and Swing
There are many differences between java awt and swing that are given below.

No. | Java AWT Java Swing
1) AWT components are platform- Java swing components are platform-
dependent. independent.
2) AWT components Swing components are lightweight.
are heavyweight.
3) AWT doesn't support pluggable Swing supports pluggable look and
look and feel. feel.
4) AWT provides less Swing provides more powerful
components than Swing. componentssuch as tables, lists,
scrollpanes, colorchooser, tabbedpane
etc.
5) AWT doesn't follows MVC(Model Swing follows MVC.
View Controller) where model
represents data, view represents
presentation and controller acts as
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an interface between model and
view.

What is JFC

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

development of desktop applications.
Hierarchy of Java Swing classes

The hierarchy of java swing API is given below.

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

Object
A
Component JLabel
[
JList
Container JComponent fiakile
[
JComboBox
Window Panel JSlider
L) [y
JMenu
Applet
AbstractButton
Frame Dialog
JButton

Method

Description

public void add(Component c)

add a component on another component.

public void setSize(int width,int height)

sets size of the component.

public void setLayout(LayoutManager m)

sets the layout manager for the component.

public void setVisible(boolean b)

sets the visibility of the component. It is by
default false.

Java Swing Examples
There are two ways to create a frame:
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e By creating the object of Frame class (association)
e By extending Frame class (inheritance)
We can write the code of swing inside the main(), constructor or any other method.
Simple Java Swing Example
Simple swing example where we are creating one button and adding it on the JFrame
object inside the main() method.
FirstSwingExample.java
import javax.swing.*;
public class FirstSwingExample

{

public static void main(String[] args)

{

JFrame f=new JFrame();//creating instance of JFrame
JButton b=new JButton("click™);//creating instance of JButton
b.setBounds(130,100,100, 40);//x axis, y axis, width, height
f.add(b);//adding button in JFrame

f.setSize(400,500);//400 width and 500 height
f.setLayout(null);//using no layout managers
f.setVisible(true);//making the frame visible

k
k

Example of Swing by Association inside constructor
We can also write all the codes of creating JFrame, JButton and method call inside the
java constructor.
Simple.java
import javax.swing.*;
public class Simple

{

JFrame f;

32




Simple()

{

f=new JFrame();//creating instance of JFrame

JButton b=new JButton("click™);//creating instance of JButton
b.setBounds(130,100,100, 40);

f.add(b);//adding button in JFrame

f.setSize(400,500);//400 width and 500 height
f.setLayout(null);//using no layout managers
f.setVisible(true);//making the frame visible

¥

public static void main(String[] args)

{
new Simple();
}
}

The setBounds(int xaxis, int yaxis, int width, int height)is used in the above example that sets the
position of the button.
Simple example of Swing by inheritance
We can also inherit the JFrame class, so there is no need to create the instance of JFrame
class explicitly.
Simple2.java
import javax.swing.*;
public class Simple2 extends JFrame
{//inheriting JFrame
JFrame f;
Simple2()
{
JButton b=new JButton(*'click™);//create button
b.setBounds(130,100,100, 40);
add(b);//adding button on frame
setSize(400,500);
setLayout(null);
setVisible(true);
}

public static void main(String[] args)

{

new Simple2();

i

Java JPanel
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The JPanel is a simplest container class. It provides space in which an application can
attach any other component. It inherits the JComponents class. It doesn't have title bar.

JPanel class declaration

. public class JPanel extends JComponent implements Accessible

Commonly used Constructors:

Constructor

Description

JPanel()

It is used to create a new JPanel with a
double buffer and a flow layout.

JPanel(boolean isDoubleBuffered)

It is used to create a new JPanel with
FlowLayout and the specified buffering
strategy.

JPanel(LayoutManager layout)

It is used to create a new JPanel with the
specified layout manager.

Java JPanel Example
import java.awt.*;

import javax.swing.*;
public class PanelExample

{

PanelExample()
{
JFrame f= new JFrame("Panel Example™)
JPanel panel=new JPanel();
panel.setBounds(40,80,200,200);
panel.setBackground(Color.gray);
JButton b1=new JButton("Button 1");
b1.setBounds(50,100,80,30);
b1.setBackground(Color.yellow);
JButton b2=new JButton("Button 2");
b2.setBounds(100,100,80,30);
b2.setBackground(Color.green);
panel.add(bl); panel.add(b2);
f.add(panel);
f.setSize(400,400);
f.setLayout(null);
f.setVisible(true);
}

public static void main(String args[])

{

new PanelExample();
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}
Output:

= J

Java JFrame
The javax.swing.JFrame class is a type of container which inherits the java.awt.Frame

class. JFrame works like the main window where components like labels, buttons, textfields are

added to create a GUI. Unlike Frame, JFrame has the option to hide or close the window with the

help of setDefaultCloseOperation(int) method.

Nested Class

Modifier and Type Class Description

protected class JFrame.AccessibleJFrame This  class  implements
accessibility support for the
JFrame class.

Fields
Modifier and Type Field Description
protected accessibleContext The accessible context property.
AccessibleContext
static int EXIT_ON_CLOSE The exit application default window
close operation.
protected rootPane The JRootPane instance that
JRootPane manages the contentPane and
optional menuBar for this frame, as
well as the glassPane.
protected boolean rootPaneCheckingEnabled If true then calls to add and
setLayout will be forwarded to the
contentPane.
Constructors
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Constructor

Description

JFrame()

It constructs a new frame that is initially
invisible.

JFrame(GraphicsConfiguration gc)

It creates a Frame in the specified
GraphicsConfiguration of a screen device
and a blank title.

JFrame(String title)

It creates a new, initially invisible Frame
with the specified title.

JFrame(String title, GraphicsConfiguration

gc)

It creates a JFrame with the specified title
and the specified GraphicsConfiguration of
a screen device.

Useful Methods

Modifier and Type

Method

Description

protected void

addIimpl(Component

Adds the specified child Component.

comp, Object
constraints, int index)

protected createRootPane() Called by the constructor methods to

JRootPane create the default rootPane.

protected void framelnit() Called by the constructors to init the

JFrame properly.

void setContentPane(Conta It sets the contentPane property
ine contentPane)

static void setDefaultLookAndFe Provides a hint as to whether or not newly
elDecorated(boolean created JFrames should have their Window
defaultLookAndFeelD decorations (such as borders, widgets to
ecorated) close the window, title...) provided by the

current look and feel.

void setlconlmage(Image It sets the image to be displayed as the
image) icon for this window.

void setJMenuBar(JMenuB It sets the menubar for this frame.
ar menubar)

void setLayeredPane(JLaye It sets the layeredPane property.
redPane layeredPane)

JRootPane getRootPane() It returns the rootPane object for this

frame.

TransferHandler

getTransferHandler()

It gets the transferHandler property.

JFrame Example

import java.awt.FlowLayout;
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import javax.swing.JButton;

import javax.swing.JFrame;

import javax.swing.JLabel;

import javax.swing.Jpanel;

public class JFrameExample {

public static void main(String s[])

{
JFrame frame = new JFrame("JFrame Example™);
JPanel panel = new JPanel();
panel.setLayout(new FlowLayout());
JLabel label = new JLabel("JFrame By Example");
JButton button = new JButton();
button.setText("Button™);
panel.add(label);
panel.add(button);
frame.add(panel);
frame.setSize(200, 300);
frame.setLocationRelativeTo(null);
frame.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
frame.setVisible(true);

ks

}
Output

™ = @ JFrame Example

JFrame By Example

| Button |

Java JPasswordField
The object of a JPasswordField class is a text component specialized for password entry.
It allows the editing of a single line of text. It inherits JTextField class.
JPasswordField class declaration
The declaration for javax.swing.JPasswordField class.
. public class JPasswordField extends JTextField
Commonly used Constructors:
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Constructor Description

JPasswordField() Constructs a new JPasswordField, with a
default document, null starting text string,
and 0 column width.

JPasswordField(int columns) Constructs a new empty JPasswordField
with the specified number of columns.

JPasswordField(String text) Constructs a new JPasswordField initialized
with the specified text.

JPasswordField(String text, int columns) Construct a new JPasswordField initialized

with the specified text and columns.

Java JPasswordField Example
import javax.swing.*;
public class PasswordFieldExample

{

public static void main(String[] args)
{
JFrame f=new JFrame("Password Field Example");
JPasswordField value = new JPasswordField();
JLabel 11=new JLabel("Password:");
11.setBounds(20,100, 80,30);
value.setBounds(100,100,100,30);
f.add(value); f.add(11);
f.setSize(300,300);
f.setLayout(null);
f.setVisible(true);

¥

}
Output:
T acoer T el

Java JTable
The JTable class is used to display data in tabular form. It is composed of rows and

columns.
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JTable class declaration
The declaration for javax.swing.JTable class.
Commonly used Constructors:

Constructor

Description

JTable()

Creates a table with empty cells.

JTable(Object[][] rows, Object[] columns)

Creates a table with the specified data.

Java JTable Example
import javax.swing.*;
public class TableExample
{

JFrame f;

TableExample(){

f=new JFrame();

String data[][]={ {"101","Amit","670000"},
{"102","Jai","780000"},
{"101","Sachin","700000"}};

String column[]={"ID","NAME" "SALARY"}:

JTable jt=new JTable(data,column);

jt.setBounds(30,40,200,300);

JScrollPane sp=new JScrollPane(jt);

f.add(sp);

f.setSize(300,400);

f.setVisible(true);

}

public static void main(String[] args)

{

new TableExample();

}
}
Output:
14 -~ = ‘:‘_'d‘
D Mz

1 LN
10 . Nz
101 sachn 720200

java JOptionPane
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The JOptionPane class is used to provide standard dialog boxes such as message dialog
box, confirm dialog box and input dialog box. These dialog boxes are used to display information
or get input from the user. The JOptionPane class inherits JComponent class.

JOptionPane class declaration

. public class JOptionPane extends JComponent implements Accessible

Common Constructors of JOptionPane class

Constructor Description
JOptionPane() It is used to create a JOptionPane with a test
message.
JOptionPane(Object message) It is used to create an instance of

JOptionPane to display a message.

JOptionPane(Object int

messageType

message,

It is used to create an instance of
JOptionPane to display a message with
specified message type and default options.

Common Methods of JOptionPane class

Methods

Description

JDialog createDialog(String title)

It is used to create and return a new
parentless JDialog with the specified title.

static void showMessageDialog(Component
parentComponent, Object message)

It is used to create an information-message
dialog titled "Message".

static void showMessageDialog(Component
parentComponent, Object message, String
title, int messageType)

It is used to create a message dialog with
given title and messageType.

static int showConfirmDialog(Component
parentComponent, Object message)

It is used to create a dialog with the options
Yes, No and Cancel; with the title, Select an
Option.

static String showlnputDialog(Component
parentComponent, Object message)

It is used to show a question-message
dialog requesting input from the user
parented to parentComponent.

void setlnputVValue(Object newValue)

It is used to set the input value that was
selected or input by the user.

Java JOptionPane Example: showMessageDialog()

import javax.swing.*;
public class OptionPaneExample

{

JFrame f;
OptionPaneExample()

{
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f=new JFrame();
JOptionPane.showMessageDialog(f,"Hello, Welcome to Javatpoint.");

ky

public static void main(String[] args)

{

new OptionPaneExample();

ks

}
Output:

.
Message l_J_éE’-

o\
'\L/' Hello, Welcome to Javatpoint.

OK

.

Java JTabbedPane
The JTabbedPane class is used to switch between a group of components by clicking on a
tab with a given title or icon. It inherits JComponent class.
JTabbedPane class declaration
The declaration for javax.swing.JTabbedPane class.
1. public class JTabbedPane extends JComponent implements Serializable, Accessible, SwingCon
stants
Commonly used Constructors:

Constructor Description
JTabbedPane() Creates an empty TabbedPane with a
default tab placement of JTabbedPane.Top.
JTabbedPane(int tabPlacement) Creates an empty TabbedPane with a
specified tab placement.
JTabbedPane(int tabPlacement, int Creates an empty TabbedPane with a
tabLayoutPolicy) specified tab placement and tab layout
policy.

Java JTabbedPane Example
import javax.swing.*;

public class TabbedPaneExample
{

JFrame f;

TabbedPaneExample()

{

f=new JFrame();
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JTextAreata=new JTextArea(200,200);
JPanel pl=new JPanel();
pl.add(ta);
JPanel p2=new JPanel();
JPanel p3=new JPanel();
JTabbedPane tp=new JTabbedPane();
tp.setBounds(50,50,200,200);
tp.add(""'main”,pl);
tp.add("visit",p2);
tp.add("help",p3);
f.add(tp);
f.setSize(400,400);
f.setLayout(null);
f.setVisible(true);
}

public static void main(String[] args)

{

new TabbedPaneExample();

3
Output:
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Java JTree
The JTree class is used to display the tree structured data or hierarchical data. JTree is a
complex component. It has a 'root node' at the top most which is a parent for all nodes in the tree.
It inherits JComponent class.
JTree class declaration
The declaration for javax.swing.JTree class.
1. public class JTree extends JComponent implements Scrollable, Accessible

Commonly used Constructors:
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Constructor Description
JTree() Creates a JTree with a sample model.
JTree(Object[] value) Creates a JTree with every element of the
specified array as the child of a new root
node.
JTree(TreeNode root) Creates a JTree with the specified TreeNode
as its root, which displays the root node.

Java JTree Example

import javax.swing.*;

import javax.swing.tree.DefaultMutableTreeNode;
public class TreeExample

{

JFrame f;

TreeExample()

{
f=new JFrame();
DefaultMutableTreeNode style=new DefaultMutableTreeNode(*'Style");
DefaultMutableTreeNode color=new DefaultMutableTreeNode("color");
DefaultMutableTreeNode font=new DefaultMutableTreeNode(""font™);
style.add(color);
style.add(font);
DefaultMutableTreeNode red=new DefaultMutableTreeNode("red™);
DefaultMutableTreeNode blue=new DefaultMutableTreeNode("blue™);
DefaultMutableTreeNode black=new DefaultMutableTreeNode("black™);
DefaultMutableTreeNode green=new DefaultMutableTreeNode("green™);
color.add(red); color.add(blue); color.add(black); color.add(green);
JTree jt=new JTree(style);
f.add(jt);
f.setSize(200,200);
f.setVisible(true);

}

public static void main(String[] args)

{
new TreeExample();

3

Output:
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Java JProgressBar

The JProgressBar class is used to display the progress of the task. It inherits JComponent

class.
JProgressBar class declaration

The declaration for javax.swing.JProgressBar class.

Commonly used Constructors:

1. public class JProgressBar extends JComponent implements SwingConstants, Accessible

Constructor

Description

JProgressBar()

It is used to create a horizontal progress bar
but no string text.

JProgressBar(int min, int max)

It is used to create a horizontal progress bar
with the specified minimum and maximum
value.

JProgressBar(int orient)

It is used to create a progress bar with the
specified orientation, it can be either Vertical
or Horizontal by using
SwingConstants.VERTICAL and
SwingConstants.HORIZONTAL constants.

JProgressBar(int orient, int min, int max)

It is used to create a progress bar with the
specified  orientation, minimum and
maximum value.

Commonly used Methods:

Method

Description

void setStringPainted(boolean b)

It is used to determine whether string
should be displayed.

void setString(String s)

It is used to set value to the progress string.

void setOrientation(int orientation)

It is used to set the orientation, it may be
either vertical or horizontal by using
SwingConstants.VERTICAL and
SwingConstants.HORIZONTAL constants.
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void setValue(int value) It is used to set the current value on the

progress bar.

Java JProgressBar Example
import javax.swing.*;

public class ProgressBarExample extends JFrame
{

JProgressBar jb;

int i=0,num=0;
ProgressBarExample(){
jb=new JProgressBar(0,2000);
jb.setBounds(40,40,160,30);
jb.setValue(0);
jb.setStringPainted(true);
add(jb);

setSize(250,150);
setLayout(null);

}
public void iterate()

{
while(i<=2000)
{
jb.setValue(i);
i=i+20;
try{Thread.sleep(150); }catch(Exception e){}
}
}
public static void main(String[] args)
{
ProgressBarExample m=new ProgressBarExample();
m.setVisible(true);
m.iterate();

¥

}
Output:

T

Java LayoutManagers
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The LayoutManagers are used to arrange components in a particular manner.
LayoutManager is an interface that is implemented by all the classes of layout managers. There
are following classes that represents the layout managers:

1. java.awt.BorderLayout

2. java.awt.FlowLayout
java.awt.GridLayout
java.awt.CardLayout
java.awt.GridBagLayout
javax.swing.BoxLayout
javax.swing.GroupLayout
javax.swing.ScrollPaneLayout

9. javax.swing.SpringLayout etc.
Java BorderLayout

The BorderLayout is used to arrange the components in five regions: north, south, east,
west and center. Each region (area) may contain one component only. It is the default layout of
frame or window. The BorderLayout provides five constants for each region:

1. public static final int NORTH
2. public static final int SOUTH
3. public static final int EAST
4. public static final int WEST
5. public static final int CENTER
Constructors of BorderLayout class:
e BorderLayout(): creates a border layout but with no gaps between the components.
e JBorderLayout(int hgap, int vgap): creates a border layout with the given
horizontal and vertical gaps between the components.
Example of BorderLayout class:

NG W

fir [E=RIEE)
NORTH
WEST CENTER EAST
SOUTH
import java.awt.*;
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import javax.swing.*;

public class Border

{

JFrame f;

Border()

{
f=new JFrame();
JButton b1=new JButton("NORTH");;
JButton b2=new JButton("SOUTH");;
JButton b3=new JButton("EAST");;
JButton b4=new JButton("WEST");;
JButton b5=new JButton("CENTER");;
f.add(b1,BorderLayout. NORTH);
f.add(b2,BorderLayout. SOUTH);
f.add(b3,BorderLayout.EAST);
f.add(b4,BorderLayout. WEST);
f.add(b5,BorderLayout. CENTER);
f.setSize(300,300);
f.setVisible(true);

}

public static void main(String[] args)

{
new Border();
}

}
Java GridLayout

The GridLayout is used to arrange the components in rectangular grid. One component is
displayed in each rectangle.
Constructors of GridLayout class
1. GridLayout(): creates a grid layout with one column per component in a row.
2. GridLayout(int rows, int columns): creates a grid layout with the given rows and
columns but no gaps between the components.
3. GridLayout(int rows, int columns, int hgap, int vgap): creates a grid layout with the
given rows and columns alongwith given horizontal and vertical gaps.

Example of GridLayout class
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import java.awt.*;
import javax.swing.*;
public class MyGridLayout
{
JFrame f;
MyGridLayout()
{
f=new JFrame();
JButton b1=new JButton("1");
JButton b2=new JButton("2");
JButton b3=new JButton("3");
JButton b4=new JButton("4");
JButton b5=new JButton("'5");
JButton b6=new JButton("6");
JButton b7=new JButton("7");
JButton b8=new JButton("8");
JButton b9=new JButton("9");
f.add(bl);f.add(b2);f.add(b3);f.add(b4);f.add(b5);
f.add(b6);f.add(b7);f.add(b8);f.add(b9);
f.setLayout(new GridLayout(3,3));
/Isetting grid layout of 3 rows and 3 columns
f.setSize(300,300);
f.setVisible(true);
}

public static void main(String[] args)

{
new MyGridLayout();

k
k

Java FlowLayout
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The FlowLayout is used to arrange the components in a line, one after another (in a flow).
It is the default layout of applet or panel.
Fields of FlowLayout class
1. public static final int LEFT
2. public static final int RIGHT
3. public static final int CENTER
4. public static final int LEADING
5. publicstatic final int TRAILING
Constructors of FlowLayout class
1. FlowLayout(): creates a flow layout with centered alignment and a default 5 unit
horizontal and vertical gap.
2. FlowLayout(int align): creates a flow layout with the given alignment and a default 5
unit horizontal and vertical gap.
3. FlowLayout(int align, int hgap, int vgap): creates a flow layout with the given
alignment and the given horizontal and vertical gap.
Example of FlowLayout class

,d = B [ |
ERERER Y ER
import java.awt.*;

import javax.swing.*;

public class MyFlowLayout

{

JFrame f;

MyFlowLayout()

{
f=new JFrame();
JButton bl=new JButton("1");
JButton b2=new JButton("'2");
JButton b3=new JButton("3");
JButton b4=new JButton("4");
JButton b5=new JButton("'5");
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f.add(b1);f.add(b2);f.add(b3);f.add(b4);f.add(b5);
f.setLayout(new FlowLayout(FlowLayout.RIGHT));
//setting flow layout of right alignment
f.setSize(300,300);

f.setVisible(true);

ky

public static void main(String[] args)

{

new MyFlowLayout();

k
¥

Java CardLayout
The CardLayout class manages the components in such a manner that only one component
is visible at a time. It treats each component as a card that is why it is known as CardLayout.
Constructors of CardLayout class
1. CardLayout(): creates a card layout with zero horizontal and vertical gap.
2. CardLayout(int hgap, int vgap): creates a card layout with the given horizontal and
vertical gap.
Commonly used methods of CardLayout class

public void next(Container parent): is used to flip to the next card of the given
container.

public void previous(Container parent): is used to flip to the previous card of the
given container.

public void first(Container parent): is used to flip to the first card of the given
container.

public void last(Container parent): is used to flip to the last card of the given
container.

public void show(Container parent, String name): is used to flip to the specified
card with the given name.

Example of CardLayout class

import java.awt.*;
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import java.awt.event.*;
import javax.swing.*;
public class CardLayoutExample extends JFrame implements ActionListener
{
CardLayout card,;
JButton b1,b2,b3;
Container c;
CardLayoutExample()
{
c=getContentPane();
card=new CardLayout(40,30);
/[create CardLayout object with 40 hor space and 30 ver space
c.setLayout(card);
bl=new JButton("Apple");
b2=new JButton("Boy");
b3=new JButton("Cat");
bl.addActionListener(this);
b2.addActionListener(this);
b3.addActionListener(this);
c.add("a",bl);c.add("b",b2);c.add(* 'c",b3);

}
public void actionPerformed(ActionEvent e)
{
card.next(c);
}
public static void main(String[] args)
{
CardLayoutExample cl=new CardLayoutExample();
cl.setSize(400,400);
cl.setVisible(true);
cl.setDefaultCloseOperation(EXIT_ON_CLOSE);
}
}

UNIT I
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NETWORKING
Java Networking
Java Networking is a concept of connecting two or more computing devices together so
that we can share resources.
Java socket programming provides facility to share data between different computing
devices.
Advantage of Java Networking
1. sharing resources
2. centralize software management
Java Networking Terminology
The widely used java networking terminologies,
IP Address
Protocol
Port Number
MAC Address
Connection-oriented and connection-less protocol
6. Socket
IP Address
IP address is a unique number assigned to a node of a network e.g. 192.168.0.1. It is
composed of octets that range from 0 to 255. It is a logical address that can be changed.
Protocol
A protocol is a set of rules basically that is followed for communication. For example:
e TCP
o FTP
e Telnet
e SMTP
e POP
Port Number
The port number is used to uniquely identify different applications. It acts as a
communication endpoint between applications. The port number is associated with the IP address
for communication between two applications.
MAC Address
MAC (Media Access Control) Address is a unique identifier of NIC (Network Interface
Controller). A network node can have multiple NIC but each with unique MAC.
Connection-oriented and connection-less protocol
In connection-oriented protocol, acknowledgement is sent by the receiver. So it is reliable
but slow. The example of connection-oriented protocol is TCP. But, In connection-less protocol,
acknowledgement is not sent by the receiver. So it is not reliable but fast. The example of
connection-less protocol is UDP.
Socket

RTINS -
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A socket is an endpoint between two way communications.
Java Socket Programming
Java Socket programming is used for communication between the applications running
on different JRE. Java Socket programming can be connection-oriented or connection-less.
Socket and ServerSocket classes are used for connection-oriented socket programming and
DatagramSocket and DatagramPacket classes are used for connection-less socket programming.
The client in socket programming must know two information:
1. IP Address of Server, and
2. Port number.
Socket class
A socket is simply an endpoint for communications between the machines. The Socket
class can be used to create a socket.
Important methods

Method Description
1) public InputStream getinputStream() returns the InputStream attached with this
socket.
2) public OutputStream getOutputStream() returns the OutputStream attached with this
socket.
3) public synchronized void close() closes this socket

ServerSocket class

The ServerSocket class can be used to create a server socket. This object is used to
establish communication with the clients.
Important methods

Method Description

returns the socket and establish a

1) public Socket accept ) )
)P pt0) connection between server and client.

2) public synchronized void close() closes the server socket.

Example of Java Socket Programming
MyServer.java

import java.io.*;

import java.net.*;

public class MyServer {

public static void main(String[] args){

try{

ServerSocket ss=new ServerSocket(6666);
Socket s=ss.accept();//establishes connection
DatalnputStream dis=new DatalnputStream(s.getinputStream());
String str=(String)dis.readUTF();
System.out.printIn("message= "+str);

53




ss.close();
}catch(Exception e){System.out.printin(e);}

}

}

MyClient.java

import java.io.*;

import java.net.*;

public class MyClient {

public static void main(String[] args) {

try{
Socket s=new Socket("localhost",6666);

DataOutputStream dout=new DataOutputStream(s.getOutputStream());

dout.writeUTF("Hello Server");
dout.flush();

dout.close();

s.close();

}eatch(Exception e){System.out.printin(e);}

k
k

To execute this program open two command prompts and execute each program at each
command prompt as displayed in the below figure. After running the client application, a message

will be displayed on the server console.

roso ‘~-
yright (c) 2009
4 C: \Users\SONOO>cd\

' C:\>cd new

:\new> java MyServer
essage= Hello Server

IC: \new>

R rormmree S
Microsoft Wi 1 .1.7600 -
'fCo:'y-g}ght (c? 2&9 H?':.:oggft rpor ]

|

C:\Users\SONOO>cd\

b :\ded new

‘C iN\new? javac MyClient. java
:\new) java MyClient

ﬁ:\new)

Example of Java Socket Programming (Read-Write both side)
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In this example, client will write first to the server then server will receive and print the
text. Then server will write to the client and client will receive and print the text. The step goes on.
MyServer.java
import java.net.*;
import java.io.*;
class MyServer{
public static void main(String args[])throws Exception{

ServerSocket ss=new ServerSocket(3333);

Socket s=ss.accept();

DatalnputStream din=new DatalnputStream(s.getInputStream());
DataOutputStream dout=new DataOutputStream(s.getOutputStream());
BufferedReader br=new BufferedReader(new InputStreamReader(System.in));
String str=""str2="";

while(!str.equals('stop™)){

str=din.readUTF();

System.out.printin(client says: "+str);

str2=br.readLine();

dout.writeUTF(str2);

dout.flush();

}

din.close();

s.close();

ss.close();

3s

MyClient.java

import java.net.*;

import java.io.*;

class MyClient{

public static void main(String args[])throws Exception{

Socket s=new Socket("localhost",3333);

DatalnputStream din=new DatalnputStream(s.getinputStream());
DataOutputStream dout=new DataOutputStream(s.getOutputStream());
BufferedReader br=new BufferedReader(new InputStreamReader(System.in));
String str=""str2=""

while(Istr.equals("stop™)){

str=br.readLine();

dout.writeUTF(str);

dout.flush();

str2=din.readUTF();
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System.out.printIn("Server says: "+str2);
}

dout.close();

s.close();

1}
Java URL

The Java URL class represents an URL. URL is an acronym for Uniform Resource
Locator. It points to a resource on the World Wide Web. For example: http://www.google.com.

A URL contains many information

1. Protocol: In this case, http is the protocol.

2. Server name or IP Address: In this case, www.javatpoint.com is the server name.
3. Port Number: It is an optional attribute. If we write
http//ww.javatpoint.com:80/sonoojaiswal/ , 80 is the port number. If port number is not

mentioned in the URL, it returns -1.

4. File Name or directory name: In this case, index.jsp is the file name.

Methods of Java URL class

The java.net.URL class provides many methods. The important methods of URL class.

Method

Description

public String getProtocol()

it returns the protocol of the URL.

public String getHost()

it returns the host name of the URL.

public String getPort()

it returns the Port Number of the URL.

public String getFile()

it returns the file name of the URL.

public URLConnection openConnection()

it returns the instance of URLConnection
i.e. associated with this URL.

Example of Java URL class
//[URLDemo.java

import java.io.*;

import java.net.*;

public class URLDemo{

public static void main(String[] args){

try{

URL url=new URL ("http://www.javatpoint.com/java-tutorial");
System.out.printIn("Protocol: "+url.getProtocol());
System.out.printIn("Host Name: "+url.getHost());
System.out.printIn("Port Number: "+url.getPort());
System.out.printin("File Name: "+url.getFile());
}catch(Exception e){System.out.printin(e);}

k
ks
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Output:
Protocol: http
Host Name: www.javatpoint.com
Port Number: -1
File Name: /java-tutorial
Java URLConnection class
The Java URLConnection class represents a communication link between the URL and the
application. This class can be used to read and write data to the specified resource referred by the
URL.
Get the object of URLConnection class
The openConnection() method of URL class returns the object of URLConnection class.
Syntax:
public URLConnection openConnection()throws I0Exception{}
Displaying source code of a webpage by URL Connecton class
The URLConnection class provides many methods, we can display all the data of a
webpage by using the getinputStream() method. The getinputStream() method returns all the data
of the specified URL in the stream that can be read and displayed.
Example of Java URLConnection class
import java.io.*;
import java.net.*;
public class URLConnectionExample {
public static void main(String[] args){
try{
URL url=new URL("http://www.javatpoint.com/java-tutorial");
URLConnection urlcon=url.openConnection();
InputStream stream=urlcon.getInputStream();
inti;
while((i=stream.read())!=-1)

{
System.out.print((char)i);

}
}catch(Exception e){System.out.printin(e);}
}

¥
Java HttpURL Connection class

The Java HttpURLConnection class is http specific URLConnection. It works for HTTP
protocol only. By the help of HttpURLConnection class, you can information of any HTTP URL
such as header information, status code, response code etc. The java.net.HttpURLConnection is
subclass of URLConnection class.
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Get the object of HttpURL Connection class
The openConnection() method of URL class returns the object of URLConnection class.
Syntax:
public URLConnection openConnection()throws IOException{}
URL url=new URL("http://www.javatpoint.com/java-tutorial);
HttpURLConnection huc=(HttpURLConnection)url.openConnection();
Java HttpURL Connecton Example
import java.io.*;
import java.net.*;
public class HttpURLConnectionDemo{
public static void main(String[] args){
try{
URL url=new URL("http://www.javatpoint.com/java-tutorial);
HttpURLConnection huc=(HttpURLConnection)url.openConnection();
for(int i=1;i<=8;i++){
System.out.printin(huc.getHeaderFieldKey(i)+" = "+huc.getHeaderField(i));
}
huc.disconnect();
}catch(Exception e){System.out.printin(e);}

}
}
Output:
Date = Wed, 10 Dec 2014 19:31:14 GMT
Set-Cookie = JSESSIONID=D70B87DBB832820CACA5998C90939D48; Path=/
Content-Type = text/html
Cache-Control = max-age=2592000
Expires = Fri, 09 Jan 2015 19:31:14 GMT
Vary = Accept-Encoding,User-Agent
Connection = close
Transfer-Encoding = chunked
Java InetAddress class
Java InetAddress class represents an IP address. The java.net.InetAddress class provides
methods to get the IP of any host name for example www.javatpoint.com, www.google.com,
www.facebook.com.
Methods of InetAddress class

Method Description
public static InetAddress getByName(String it returns the instance of InetAddress
host) throws UnknownHostException containing LocalHost IP and name.
public static InetAddress getLocalHost() it returns the instance of InetAdddress
throws UnknownHostException containing local host name and address.
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public String getHostName() it returns the host name of the IP address.

public String getHostAddress() it returns the IP address in string format.

Example of Java InetAddress class

import java.io.*;

import java.net.*;

public class InetDemo{

public static void main(String[] args){

try{

InetAddress ip=InetAddress.getByName("www.javatpoint.com");
System.out.printIn("Host Name: "+ip.getHostName());
System.out.printIn("IP Address: "+ip.getHostAddress());
}catch(Exception e){System.out.printin(e);}

ky

}
Output:

Host Name: www.javatpoint.com
IP Address: 206.51.231.148
Java DatagramSocket and DatagramPacket
Java DatagramSocket and DatagramPacket classes are used for connection-less socket
programming.
Java DatagramSocket class
Java DatagramSocket class represents a connection-less socket for sending and receiving
datagram packets A datagram is basically an information but there is no guarantee of its content,
arrival or arrival time.
Constructors of DatagramSocket class
e DatagramSocket() throws SocketEeption: it creates a datagram socket and binds it with
the available Port Number on the localhost machine.
e DatagramSocket(int port) throws SocketEeption: it creates a datagram socket and binds it
with the given Port Number.
e DatagramSocket(int port, InetAddress address) throws SocketEeption: it creates a
datagram socket and binds it with the specified port number and host address.
Java DatagramPacket class
Java DatagramPacket is a message that can be sent or received. If you send multiple
packet, it may arrive in any order. Additionally, packet delivery is not guaranteed.
Constructors of DatagramPacket class
e DatagramPacket(byte[] barr, int length): it creates a datagram packet. This constructor is
used to receive the packets.
e DatagramPacket(byte[] barr, int length, InetAddress address, int port): it creates a
datagram packet. This constructor is used to send the packets.
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Example of Sending DatagramPacket by DatagramSocket
//DSender.java
import java.net.*;
public class DSender{
public static void main(String[] args) throws Exception {
DatagramSocket ds = new DatagramSocket();
String str = "Welcome java";
InetAddress ip = InetAddress.getByName(""127.0.0.1");
DatagramPacket dp = new DatagramPacket(str.getBytes(), str.length(), ip, 3000);
ds.send(dp);
ds.close();
}
}

Example of Receiving DatagramPacket by DatagramSocket
/IDReceiver.java
import java.net.*;
public class DReceiver{
public static void main(String[] args) throws Exception {
DatagramSocket ds = new DatagramSocket(3000);
byte[] buf = new byte[1024];
DatagramPacket dp = new DatagramPacket(buf, 1024);
ds.receive(dp);
String str = new String(dp.getData(), 0, dp.getLength());
System.out.printin(str);
ds.close();
}
}

Java Java Database Connectivity

JDBC stands for Java Database Connectivity. JDBC is a Java API to connect and execute
the query with the database. It is a part of JavaSE (Java Standard Edition). JDBC API uses JDBC

drivers to connect with the database. There are four types of JDBC drivers:
e JDBC-ODBC Bridge Driver,
e Native Driver,
e Network Protocol Driver, and
e Thin Driver

We can use JDBC API to access tabular data stored in any relational database. By the help
of JDBC API, we can save, update, delete and fetch data from the database. It is like Open Database

Connectivity (ODBC) provided by Microsoft.
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JDBC API

Java JDBC
—> Database
Application Driver k

The current version of JDBC is 4.3. It is the stable release since 21st September, 2017. It
is based on the X/Open SQL Call Level Interface. The java.sql package contains classes and
interfaces for JDBC API. A list of popular interfaces of JDBC API.

e Driver interface
e Connection interface
e Statement interface
e PreparedStatement interface
e CallableStatement interface
e ResultSet interface
e ResultSetMetaData interface
e DatabaseMetaData interface
e RowSet interface
A list of popular classes of JIDBC API
DriverManager class
Blob class
Clob class
e Types class
Why Use JDBC

Before JDBC, ODBC API was the database API to connect and execute the query with the
database. But, ODBC API uses ODBC driver which is written in C language (i.e. platform
dependent and unsecured). That is why Java has defined its own API (JDBC API) that uses JDBC
drivers (written in Java language).

We can use JDBC API to handle database using Java program and can perform the
following activities:

1. Connect to the database
2. Execute queries and update statements to the database
3. Retrieve the result received from the database.
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What is API

API (Application programming interface) is a document that contains a description of all
the features of a product or software. It represents classes and interfaces that software programs
can follow to communicate with each other. An API can be created for applications, libraries,
operating systems, etc.

JDBC Driver
1. JDBC Drivers
2. JDBC-ODBC bridge driver
3. Native-API driver
4. Network Protocol driver
5. Thindriver

JDBC Diriver is a software component that enables java application to interact with the
database. There are 4 types of JDBC drivers:

1. JDBC-ODBC bridge driver

2. Native-API driver (partially java driver)

3. Network Protocol driver (fully java driver)

4. Thindriver (fully java driver)

JDBC-ODBC bridge driver

The JDBC-ODBC bridge driver uses ODBC driver to connect to the database. The JDBC-ODBC

bridge driver converts JDBC method calls into the ODBC function calls. This is now
discouraged because of thin driver.

' JdbcaPl ) I
e ) ———
P )
L s Vendor ;
Java / JDBC-ODBC ‘ ODBC Database | | Database
Application ™ bridgedriver />  Driver > Library ‘
\‘v// : 1 ‘
A\-\_/'

Client Machine

_______________________________________________________________________

Figure- JDBC-ODBC Bridge Driver

Oracle does not support the JIDBC-ODBC Bridge. Oracle recommends that you use JDBC
drivers provided by the vendor of your database instead of the JDBC-ODBC Bridge.
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Advantages:
e easy to use.
e can be easily connected to any database.
Disadvantages:
e Performance degraded because JDBC method call is converted into the ODBC function
calls.
e The ODBC driver needs to be installed on the client machine.
Native-API driver
The Native API driver uses the client-side libraries of the database. The driver converts JDBC
method calls into native calls of the database API. It is not written entirely in java.

( JdbcaPl

|
l 4 . —_
: i N
E e Vendor : ]
: Java /" Native API Database . | Database
| Application —— driver ,\—' kibracy —
| \\\\_-/"" :
: ' ' |
: |
! Client Machine !
| |
L
Figure- Native API Driver
Advantage:

e Performance upgraded than JDBC-ODBC bridge driver.
Disadvantage:
e The Native driver needs to be installed on the each client machine.
e The Vendor client library needs to be installed on client machine.
Network Protocol driver
The Network Protocol driver uses middleware (application server) that converts JDBC
calls directly or indirectly into the vendor-specific database protocol. It is fully written in java.
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Figure- Network Protocol Driver

Advantage:
e No client side library is required because of application server that can perform many
tasks like auditing, load balancing, logging etc.
Disadvantages:
e Network support is required on client machine.
e Requires database-specific coding to be done in the middle tier.
e Maintenance of Network Protocol driver becomes costly because it requires database-
specific coding to be done in the middle tier.
Thin driver
The thin driver converts JDBC calls directly into the vendor-specific database protocol. That
is why it is known as thin driver. It is fully written in Java language.

1dBc AP
e Thin drives
Application — e Databine
‘\‘\'_,_r”"
| |
s
Chant Machine ——
Flgure- Thin Drvwes
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Advantage:
e Better performance than all other drivers.
e No software is required at client side or server side.
Disadvantage:
e Drivers depend on the Database.
Java Database Connectivity
1. 5 Steps to connect to the database in java
Register the driver class
Create the connection object
Create the Statement object
Execute the query
Close the connection object
There are 5 steps to connect any java application with the database using JDBC. These steps
are as follows:
e Register the Driver class
e Create connection
o Create statement
e Execute queries
e Close connection

ok wbdPE

Java Database Connectivity

-1
Register driver @

Get connection

Create statement m
Execute query m

-
Close connection | ﬂ
Register the driver class

The forName() method of Class class is used to register the driver class. This method is used
to dynamically load the driver class.

Syntax of forName() method
public static void forName(String className)throws ClassNotFoundException
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OracleDriver class

Here, Java program is loading oracle driver to establish database connection.
Class.forName(*oracle.jdbc.driver.OracleDriver");

Create the connection object

The getConnection() method of DriverManager class is used to establish connection with the
database.

Syntax of getConnection() method
1. public static Connection getConnection(String url)throws SQLEXxception
2. public static Connection getConnection(String url,String name,String password)throws S
QLException
Connection with the Oracle database
1. Connection con=DriverManager.getConnection( "jdbc:oracle:thin:@localhost:1521:xe",
"system”,"password™);

Create the Statement object
The createStatement() method of Connection interface is used to create statement. The object
of statement is responsible to execute queries with the database.
Syntax of createStatement() method
public Statement createStatement()throws SQLEXxception
Example to create the statement object
Statement stmt=con.createStatement();
Execute the query

The executeQuery() method of Statement interface is used to execute queries to the database.
This method returns the object of ResultSet that can be used to get all the records of a table.
Syntax of executeQuery() method
public ResultSet executeQuery(String sql)throws SQLEXxception
Example to execute query
1. ResultSet rs=stmt.executeQuery(*'select * from emp");
2. while(rs.next()){
3. System.out.printIn(rs.getint(1)+" "+rs.getString(2));
4. }
Close the connection object
By closing connection object statement and ResultSet will be closed automatically. The
close() method of Connection interface is used to close the connection.
Syntax of close() method
public void close()throws SQLEXxception
Example to close connection
con.close(); - It avoids explicit connection closing step.
Java Database Connectivity with Oracle

To connect java application with the oracle database, we need to follow 5 following steps. In
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this example, we are using Oracle 10g as the database. So we need to know following

information for the oracle database:

1. Driver class: The driver class for the oracle database
is oracle.jdbc.driver.OracleDriver.

2. Connection URL: The connection URL for the oracle10G database
is jdbc:oracle:thin:@localhost:1521:xe where jdbc is the API, oracle is the database,
thin is the driver, localhost is the server name on which oracle is running, we may also
use IP address, 1521 is the port number and XE is the Oracle service name. You may get
all these information from the tnsnames.ora file.

3. Username: The default username for the oracle database is system.

4. Password: It is the password given by the user at the time of installing the oracle
database.

Create a Table
Before establishing connection, let's first create a table in oracle database. Following is the
SQL query to create a table.

create table emp(id number(10),name varchar2(40),age number(3));

Example to Connect Java Application with Oracle database

In this example, we are connecting to an Oracle database and getting data from emp table.
Here, system and oracle are the username and password of the Oracle database.
import java.sql.*;

class OracleCon{

public static void main(String args[]){

try{

/Istepl load the driver class

Class.forName(*oracle.jdbc.driver.OracleDriver");

/Istep2 create the connection object

Connection con=DriverManager.getConnection(
"jdbc:oracle:thin:@localhost:1521:xe","system","oracle™);

/Istep3 create the statement object

Statement stmt=con.createStatement();

/Istep4 execute query

ResultSet rs=stmt.executeQuery("'select * from emp");

while(rs.next())

System.out.printin(rs.getint(1)+" "+rs.getString(2)+" "+rs.getString(3));
/[step5 close the connection object

con.close();

¥
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catch(Exception e){ System.out.printin(e);}

k
¥

To connect java application with the Oracle database ojdbcl4.jar file is required to be
loaded.
Two ways to load the jar file:
1. paste the ojdbc14.jar file in jre/lib/ext folder
2. set classpath
1) paste the ojdbc14. jar file in JRE/lib/ext folder:

Firstly, search the ojdbc14.jar file then go to JRE/lib/ext folder and paste the jar file here.
2) set classpath:

There are two ways to set the classpath:

e Temporary

e Permanent
Temporary classpath:

Firstly, search the ojdbc14.jar file then open command prompt and write:

C:>set classpath=c:\folder\ojdbc14 jar;.;

Permanent classpath:

Go to environment variable then click on new tab. In variable name write classpath and in
variable value paste the path to ojdbcld.jar by appending ojdbcl4.jar;.; as
C:\oraclexe\app\oracle\product\10.2.0\server\jdbc\lib\ojdbc14.jar;.;

Java Database Connectivity with MySQL

To connect Java application with the MySQL database, we need to follow 5 following
steps. In this example we are using MySq| as the database.

1. Driver class: The driver class for the mysql database is com.mysql.jdbc.Driver.

2. Connection URL: The  connection URL  for the mysql database
is jdbc:mysql://localhost:3306/sonoowhere jdbc is the API, mysqgl is the database,
localhost is the server name on which mysgl is running, we may also use IP address, 3306
is the port number and sonoo is the database name. We may use any database, in such case,
we need to replace the sonoo with our database name.

3. Username: The default username for the mysql database is root.

4. Password: It is the password given by the user at the time of installing the mysql database.
In this example, we are going to use root as the password.

First create a table in the mysql database, but before creating table, we need to create database
first.

1. create database sonoo;

2. USse sonoo;

3. create table emp(id int(10),name varchar(40),age int(3));

Example to Connect Java Application with mysql database
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In this example, sonoo is the database name, root is the username and password both.
import java.sgl.*;
class MysqlCon{
public static void main(String args[]){
try{
Class.forName("*com.mysql.jdbc.Driver");
Connection con=DriverManager.getConnection(
"jdbc:mysqgl://localhost:3306/sonoo","root",""root");
/Ihere sonoo is database name, root is username and password
Statement stmt=con.createStatement();
ResultSet rs=stmt.executeQuery(*'select * from emp");
while(rs.next())
System.out.printin(rs.getint(1)+" "+rs.getString(2)+" "+rs.getString(3));
con.close();
}catch(Exception e){ System.out.printin(e);}
}
}

To connect java application with the mysql database, mysqglconnector.jar file is required

to be loaded.
Two ways to load the jar file:

1. Paste the mysglconnector.jar file in jre/lib/ext folder

2. Set classpath
1) Paste the mysqlconnector .jar file in JRE/lib/ext folder:

Download the mysglconnector.jar file. Go to jre/lib/ext folder and paste the jar file here.
2) Set classpath:

There are two ways to set the classpath:

e Temporary

e Permanent

Temporary classpath
open command prompt and write:

C:>set classpath=c:\folder\mysql-connector-java-5.0.8-bin.jar;.;
Permanent classpath
Go to environment variable then click on new tab. In variable name write classpath and in
variable value paste the path to the mysglconnector.jar file by appending mysglconnector.jar;.; as
C:\folder\mysql-connector-java-5.0.8-bin.jar;.;
Connectivity with Access without DSN
There are two ways to connect java application with the access database.
1. Without DSN (Data Source Name)
2. With DSN

69




Java is mostly used with Oracle, mysql, or DB2 database. So you can learn this topic only
for knowledge.
Example to Connect Java Application with access without DSN
In this example, we are going to connect the java program with the access database. In such
case, we have created the login table in the access database. There is only one column in the table
named name.
import java.sql.*;
class Test{
public static void main(String ar[]){
try{
String database="student.mdb";//Here database exists in the current directory
String url="jdbc:odbc:Driver={Microsoft Access Driver (*.mdb)};
DBQ="+ database + ";DriverID=22;READONLY =true";
Class.forName(*'sun.jdbc.odbc.JdbcOdbcDriver™);
Connection c=DriverManager.getConnection(url);
Statement st=c.createStatement();
ResultSet rs=st.executeQuery("select * from login™);
while(rs.next()){
System.out.printIn(rs.getString(1));

}
}catch(Exception ee){System.out.printin(ee);}

s

Example to Connect Java Application with access with DSN
Connectivity with typel driver is not considered good. To connect java application with

typel driver, create DSN first, here we are assuming your dsn name is mydsn.
import java.sql.*;
class Test{
public static void main(String ar[]){
try{

String url="jdbc:odbc:mydsn";

Class.forName(*'sun.jdbc.odbc.JdbcOdbcDriver™);

Connection c=DriverManager.getConnection(url);

Statement st=c.createStatement();

ResultSet rs=st.executeQuery(*select * from login™);

while(rs.next()){

System.out.printin(rs.getString(1));

}
}catch(Exception ee){System.out.printin(ee);}

a4

DriverManager class
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The DriverManager class acts as an interface between user and drivers. It keeps track of
the drivers that are available and handles establishing a connection between a database and the
appropriate driver. The DriverManager class maintains a list of Driver classes that have registered
themselves by calling the method DriverManager.registerDriver().

Methods of DriverManager class

Method Description

1) public static void registerDriver(Driver is used to register the given driver with

driver): DriverManager.

2) public static void deregisterDriver(Driver is used to deregister the given driver (drop

driver): the driver from the list) with
DriverManager.

3) public static Connection is used to establish the connection with the

getConnection(String url): specified url.

4) public static Connection is used to establish the connection with the

getConnection(String url,String specified url, username and password.

userName,String password):

Connection interface
A Connection is the session between java application and database. The Connection

interface is a factory of Statement, PreparedStatement, and DatabaseMetaData i.e. object of
Connection can be used to get the object of Statement and DatabaseMetaData. The Connection
interface provide many methods for transaction management like commit(), rollback() etc.
Methods of Connection interface:

1) public Statement createStatement(): creates a statement object that can be used to

execute SQL queries.

2) public Statement createStatement(int resultSetType,int

resultSetConcurrency): Creates a Statement object that will generate ResultSet objects with

the given type and concurrency.

3) public void setAutoCommit(boolean status): is used to set the commit status.By default

it is true.

4) public void commit(): saves the changes made since the previous commit/rollback

permanent.

5) public void rollback(): Drops all changes made since the previous commit/rollback.

6) public void close(): closes the connection and Releases a JDBC resources immediately.
Statement interface

The Statement interface provides methods to execute queries with the database. The

statement interface is a factory of ResultSet i.e. it provides factory method to get the object of
ResultSet.
Methods of Statement interface:
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The important methods of Statement interface,

1) public ResultSet executeQuery(String sql): is used to execute SELECT query. It returns
the object of ResultSet.

2) public int executeUpdate(String sql): is used to execute specified query, it may be create,
drop, insert, update, delete etc.

3) public boolean execute(String sql): is used to execute queries that may return multiple
results.

4) public int[] executeBatch(): is used to execute batch of commands.

Example of Statement interface

Statement interface to insert, update and delete the record.

import java.sql.*;

class FetchRecord{

public static void main(String args[])throws Exception{
Class.forName(*oracle.jdbc.driver.OracleDriver");

Connection con=DriverManager.getConnection(*jdbc:oracle:thin:@localhost:1521:xe","system",
"oracle");

Statement stmt=con.createStatement();

//stmt.executeUpdate("insert into emp765 values(33,'Irfan’,50000)");

/lint result=stmt.executeUpdate("update emp765 set name="Vimal',salary=10000 where id=33");
int result=stmt.executeUpdate("delete from emp765 where id=33");

System.out.printin(result+" records affected");

con.close();

3

ResultSet interface

The object of ResultSet maintains a cursor pointing to a row of a table. Initially, cursor
points to before the first row.

But we can make this object to move forward and backward direction by passing either
TYPE_SCROLL_INSENSITIVE or TYPE_SCROLL_SENSITIVE in createStatement(int,int)
method.

Statement stmt = con.createStatement(ResultSet. TYPE_SCROLL_INSENSITIVE,

ResultSet. CONCUR_UPDATABLE);

Methods of ResultSet interface

is used to move the cursor to the one row

1 li lean n : ..
) public boolean next() next from the current position.

is used to move the cursor to the one row

2) public boolean previous(): . -
)P P 0 previous from the current position.

is used to move the cursor to the first row in

3) public boolean first(): result set object.

4) public boolean last(): IS used to move the cursor to the last row in
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result set object.

is used to move the cursor to the specified

5) public boolean absolute(int row): row number in the ResultSet object.

is used to move the cursor to the relative
6) public boolean relative(int row): row number in the ResultSet object, it may
be positive or negative.

is used to return the data of specified

7) public int getint(int columnindex): column index of the current row as int

is used to return the data of specified

8) public int getInt(String columnName): column name of the current row as int.

9) public String getString(int is used to return the data of specified
columnindex): column index of the current row as String.
10) public String getString(String is used to return the data of specified
columnName): column name of the current row as String.

Example of Scrollable ResultSet
import java.sgl.*;
class FetchRecord{
public static void main(String args[])throws Exception{
Class.forName(*oracle.jdbc.driver.OracleDriver");
Connection con=DriverManager.getConnection(*'jdbc:oracle:thin:@localhost:1521:xe
"oracle");
Statement stmt=con.createStatement(ResultSet. TYPE_SCROLL_SENSITIVE,ResultSet. CONC
UR_UPDATABLE);
ResultSet rs=stmt.executeQuery("'select * from emp765");
/lgetting the record of 3rd row
rs.absolute(3);
System.out.printIn(rs.getString(1)+" "+rs.getString(2)+" "+rs.getString(3));
con.close();
3s
PreparedStatement interface
The PreparedStatement interface is a subinterface of Statement. It is used to execute
parameterized query.
String sql="insert into emp values(?,?,?)";
We are passing parameter (?) for the values. Its value will be set by calling the setter methods of
PreparedStatement.
Why PreparedStatement?
Improves performance: The performance of the application will be faster if you use
PreparedStatement interface because query is compiled only once.
Get the instance of PreparedStatement

,'system",
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The prepareStatement() method of Connection interface is used to return the object of
PreparedStatement.
Syntax:

public PreparedStatement prepareStatement(String query)throws SQLEXxception{}
Methods of PreparedStatement interface

Method Description

L . : sets the integer value to the given parameter
public void setInt(int paramIndex, int value) dex g g P
public void setString(int paramindex, String sets the String value to the given parameter
value) index.
public void setFloat(int paramIndex, float sets the float value to the given parameter
value) index.
public void setDouble(int paramIndex, sets the double value to the given parameter
double value) index.

executes the query. It is used for create,

public int exectiteUpdate() drop, insert, update, delete etc.

executes the select query. It returns an

public ResultSet executeQuery() instance of ResultSet.

Example of PreparedStatement interface that inserts the record
First of all create table,
create table emp(id number(10),name varchar2(50));
Now insert records in this table,
import java.sgl.*;
class InsertPrepared{
public static void main(String args[]){
try{
Class.forName(*"oracle.jdbc.driver.OracleDriver");
Connection con=DriverManager.getConnection(*jdbc:oracle:thin:@localhost:1521:xe","system",
"oracle™);
PreparedStatement stmt=con.prepareStatement("insert into Emp values(?,?)");
stmt.setInt(1,101);//1 specifies the first parameter in the query
stmt.setString(2,"Ratan");
int i=stmt.executeUpdate();
System.out.printin(i+" records inserted");
con.close();
}catch(Exception e){ System.out.printin(e);}

k
k

Example of PreparedStatement interface that updates the record
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PreparedStatement stmt=con.prepareStatement("update emp set name="? where id=?");
stmt.setString(1,"Sonoo");//1 specifies the first parameter in the query i.e. name
stmt.setInt(2,101);

int i=stmt.executeUpdate();

System.out.printIn(i+" records updated™);

Example of PreparedStatement interface that deletes the record
PreparedStatement stmt=con.prepareStatement("delete from emp where id=?");
stmt.setInt(1,101);

int i=stmt.executeUpdate();

System.out.printIn(i+" records deleted");

Example of PreparedStatement interface that retrieve the records of a table
PreparedStatement stmt=con.prepareStatement("'select * from emp");

ResultSet rs=stmt.executeQuery();

while(rs.next()){

System.out.printIn(rs.getint(1)+" "+rs.getString(2));

}

Example of PreparedStatement to insert records until user press n

import java.sql.*;

import java.io.*;

class RS{

public static void main(String args[])throws Exception{
Class.forName(*oracle.jdbc.driver.OracleDriver");

Connection con=DriverManager.getConnection(*jdbc:oracle:thin:@localhost:1521:xe
"oracle");

PreparedStatement ps=con.prepareStatement("insert into emp130 values(?,?,?)");
BufferedReader br=new BufferedReader(new InputStreamReader(System.in));
do{

System.out.printin(“enter id:");

int id=Integer.parselnt(br.readLine());

System.out.printIn(“enter name:");

String name=Dbr.readLine();

System.out.printin(“enter salary:");

float salary=Float.parseFloat(br.readLine());

ps.setint(1,id);

ps.setString(2,name);

ps.setFloat(3,salary);

int i=ps.executeUpdate();

System.out.printIn(i+" records affected");

System.out.printIn("Do you want to continue: y/n™);

String s=br.readLine();

,'system",
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if(s.startsWith("n")){

break;

}

Jwhile(true);

con.close();

13
UNIT 1l
Servlets

Servlet Introduction

Servlet technology is used to create a web application (resides at server side and generates
a dynamic web page). Servlet technology is robust and scalable because of java language. Before
Servlet, CGI (Common Gateway Interface) scripting language was common as a server-side
programming language. However, there were many disadvantages to this technology.
There are many interfaces and classes in the Servlet API such as Servlet, GenericServlet,
HttpServlet, ServletRequest, ServletResponse, etc.
Servlet
Servlet can be described in many ways, depending on the context.
e Servlet is a technology which is used to create a web application.
e Servlet is an API that provides many interfaces and classes including documentation.
e Servlet is an interface that must be implemented for creating any Servlet.
e Servlet is a class that extends the capabilities of the servers and responds to the incoming
requests. It can respond to any requests.
e Servlet is a web component that is deployed on the server to create a dynamic web page.

server
1)request

2)response is generated
at runtime

3)response is sent
to the client
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Web application

A web application is an application accessible from the web. A web application is
composed of web components like Servlet, JSP, Filter, etc. and other elements such as HTML,
CSS, and JavaScript. The web components typically execute in Web Server and respond to the

HTTP request.

CGI (Common Gateway Interface)
CGl technology enables the web server to call an external program and pass HTTP request
information to the external program to process the request. For each request, it starts a new process.

Request

Server

Request

>

Request

Processor Load

G CGl CaGl
//V Shell & Program
’ \'* O
L
httpd
_/\ AoS CaGl
Shell ©

CGl
Shell ©

Disadvantages of CGlI

There are many problems in CGI technology:
1. Ifthe number of clients increases, it takes more time for sending the response.
2. For each request, it starts a process, and the web server is limited to start processes.
3. It uses platform dependent language e.g. C, C++, perl.

Advantages of Servlet

Server
Request >
Request >
Request >
httpd
Processor Load
RENRENESID

O CGI CGlI
Shell © Program
® CaGl
Shell &
@,
)

There are many advantages of Servlet over CGI. The web container creates threads for
handling the multiple requests to the Servlet. Threads have many benefits over the Processes
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such as they share a common memory area, lightweight, cost of communication between the
threads are low. The advantages of Servlet are as follows:

1. Better performance: because it creates a thread for each request, not process.

2. Portability: because it uses Java language.

3. Robust: JVM manages Servlets, so we don't need to worry about the memory leak,

garbage collection, etc.

4. Secure: because it uses java language.

Web Terminology

Servlet Terminology Description

It is a collection of related web pages that

Website: static vs dynamic . . . .
y may contain text, images, audio and video.

It is the data communication protocol used

HTTP to establish communication between client
and server.
It is the request send by the computer to a
HTTP Requests web server that contains all sorts of

potentially interesting information.

It gives the difference between GET and

Get vs Post POST request.

It is used in java for dynamically generating

Container .
the web pages on the server side.

It is used to manage the network resources
Server: Web vs Application and for running the program or software
that provides services.

It is HTTP header that provides the
Content Type description about what are you sending to
the browser.

Life Cycle of a Servlet (Servlet Life Cycle)
1. Life Cycle of a Servlet

Servlet class is loaded

Servlet instance is created

init method is invoked

service method is invoked

destroy method is invoked

The web container maintains the life cycle of a servlet instance. Servlet class is loaded.

Servlet instance is created.

init method is invoked.

service method is invoked.

destroy method is invoked.

Ok wNE

o PE
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1.Load servletclass ’

2.Create servletinstance

3.Call the init{-) method

4.Call the service(-,-) READY
method

5.Call the destroy()
method @

There are three states of a servlet: new, ready and end. The servlet is in new state if servlet
instance is created. After invoking the init() method, Servlet comes in the ready state. In the ready
state, servlet performs all the tasks. When the web container invokes the destroy() method, it shifts
to the end state.

Servlet class is loaded

The classloader is responsible to load the servlet class. The servlet class is loaded when the
first request for the servlet is received by the web container.
Servlet instance is created

The web container creates the instance of a servlet after loading the servlet class. The
servlet instance is created only once in the servlet life cycle.
init method is invoked

The web container calls the init method only once after creating the servlet instance. The init
method is used to initialize the servlet. It is the life cycle method of the javax.servlet.Servlet
interface.

Syntax of the init method

public void init(ServletConfig config) throws ServletException
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service method is invoked

The web container calls the service method each time when request for the servlet is
received. If servlet is not initialized, it follows the first three steps as described above then calls
the service method. If servlet is initialized, it calls the service method. That servlet is initialized
only once.
Syntax of the service method
public void service(ServletRequest request, ServletResponse response) throws ServletException,
IOException
destroy method is invoked

The web container calls the destroy method before removing the servlet instance from the
service. It gives the servlet an opportunity to clean up any resource for example memory, thread
etc.
Syntax of the destroy method

public void destroy()
Servlet Interface

1. Servlet Interface
2. Methods of Servlet interface

Servlet interface provides common behavior to all the servlets. Servlet interface defines
methods that all servlets must implement. Servlet interface needs to be implemented for creating
any servlet (either directly or indirectly). It provides 3 life cycle methods that are used to initialize
the servlet, to service the requests, and to destroy the servlet and 2 non-life cycle methods.
Methods of Servlet interface

There are 5 methods in Servlet interface. The init, service and destroy are the life cycle
methods of servlet. These are invoked by the web container.

Method Description
initializes the servlet. It is the life cycle
public void init(ServletConfig config) method of servlet and invoked by the web

container only once.

provides response for the incoming request.
It is invoked at each request by the web
container.

public void service(ServletRequest
request,ServletResponse response)

is invoked only once and indicates that

public void destroy() servlet is being destroyed.

public ServletConfig getServletConfig() returns the object of ServletConfig.

returns information about servlet such as

public String getServletinfo() writer, copyright, version etc.

80



https://www.javatpoint.com/Servlet-interface
https://www.javatpoint.com/Servlet-interface#servletmethods

Servlet API
1. Servlet API
Interfaces in javax.servlet package
Classes in javax.servlet package
Interfaces in javax.servlet.http package
Classes in javax.servlet.http package
The javax.servlet and javax.servlet.http packages represent interfaces and classes for
servlet api.
The javax.servlet package contains many interfaces and classes that are used by the
servlet or web container. These are not specific to any protocol.
The javax.servlet.http package contains interfaces and classes that are responsible for http
requests only.
GenericServlet class
1. GenericServlet class
2. Methods of GenericServlet class
3. Example of GenericServlet class
GenericServlet class  implements Servlet, ServletConfig and Serializableinterfaces. It
provides the implementation of all the methods of these interfaces except the service method.
GenericServlet class can handle any type of request so it is protocol-independent.
We may create a generic servlet by inheriting the GenericServlet class and providing the
implementation of the service method.
Methods of GenericServlet class
There are many methods in GenericServlet class.
1. public void init(ServletConfig config) is used to initialize the servlet.
2. public abstract void service(ServletRequest request, ServletResponse response) provides
service for the incoming request. It is invoked at each time when user requests for a servlet.
3. public void destroy() is invoked only once throughout the life cycle and indicates that
servlet is being destroyed.
4. public ServletConfig getServletConfig() returns the object of ServletConfig.
5. public String getServletinfo() returns information about servlet such as writer, copyright,
version etc.
6. public void init() it is a convenient method for the servlet programmers, now there is no
need to call super.init(config)
7. public ServletContext getServletContext() returns the object of ServletContext.
8. public String getlnitParameter(String name) returns the parameter value for the given
parameter name.
9. public Enumeration getinitParameterNames() returns all the parameters defined in the
web.xml file.
10. public String getServletName() returns the name of the servlet object.

SAE R A
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11. public void log(String msg) writes the given message in the servlet log file.
12. public void log(String msg, Throwable t) writes the explanatory message in the servlet log
file and a stack trace.

Example of GenericServlet class

First.java

import java.io.*;

import javax.servlet.*;

public class First extends GenericServlet{

public void service(ServletRequest req,ServietResponse res)

throws IOException,ServletException

{

res.setContentType("text/html™);

PrintWriter out=res.getWriter();

out.print("<html><body>");

out.print("<b>hello generic servlet</b>");

out.print("</body></htmI>");

ky

}
HttpServlet class

1. HttpServlet class
2. Methods of HttpServlet class

The HttpServlet class extends the GenericServlet class and implements Serializable interface.
It provides http specific methods such as doGet, doPost, doHead, doTrace etc.

Methods of HttpServlet class
There are many methods in HttpServlet class.

1. public void service(ServiletRequest req,ServletResponse res) dispatches the request to the
protected service method by converting the request and response object into http type.

2. protected void service(HttpServletRequest req, HttpServletResponse res) receives the
request from the service method, and dispatches the request to the doXXX() method
depending on the incoming http request type.

3. protected void doGet(HttpServletRequest req, HttpServletResponse res) handles the GET
request. It is invoked by the web container.

4. protected void doPost(HttpServiletRequest req, HttpServletResponse res) handles the
POST request. It is invoked by the web container.

5. protected void doHead(HttpServiletRequest req, HttpServietResponse res) handles the
HEAD request. It is invoked by the web container.

6. protected void doOptions(HttpServiletRequest req, HttpServletResponse res) handles the
OPTIONS request. It is invoked by the web container.

7. protected void doPut(HttpServiletRequest req, HttpServletResponse res) handles the PUT
request. It is invoked by the web container.
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8. protected void doTrace(HttpServletRequest req, HttpServletResponse res) handles the
TRACE request. It is invoked by the web container.
9. protected void doDelete(HttpServletRequest req, HttpServletResponse res) handles the
DELETE request. It is invoked by the web container.
10. protected long getLastModified(HttpServletRequest req) returns the time when
HttpServletRequest was last modified since midnight January 1, 1970 GMT.
Steps to create a servlet example
1. Steps to create the servlet using Tomcat server
Create a directory structure
Create a Servlet
Compile the Servlet
Create a deployment descriptor
5. Start the server and deploy the application
There are given 6 steps to create a servlet example. These steps are required for all the servers.
The servlet example can be created by three ways:
1. By implementing Servlet interface,
2. By inheriting GenericServlet class, (or)
3. By inheriting HttpServlet class
The mostly used approach is by extending HttpServlet because it provides http request
specific method such as doGet(), doPost(), doHead() etc.
We are going to use apache tomcat server in this example. The steps are as follows:
Create a directory structure
Create a Servlet
Compile the Servlet
Create a deployment descriptor
Start the server and deploy the project
6. Access the servlet
Create a directory structures
The directory structure defines that where to put the different types of files so that web
container may get the information and respond to the client.
As you can see that the servlet class file must be in the classes folder. The web.xml file must be
under the WEB-INF folder.
Create a Servlet

There are three ways to create the servlet.

1. By implementing the Servlet interface

2. By inheriting the GenericServlet class

3. By inheriting the HttpServlet class
The HttpServlet class is widely used to create the servlet because it provides methods to
handle http requests such as doGet(), doPost, doHead() etc.

Howbde
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web-app

{Context-Root)

HTML

WEB-INF

.......

Lclass files

web.xml

lib

Static Resources (eg. Images,css etc. )

We are going to create a servlet that extends the HttpServlet class. In this example, we are
inheriting the HttpServlet class and providing the implementation of the doGet() method. That

get request is the default request.

DemoServlet.java

import javax.servlet.http.*;

import javax.servlet.*;

import java.io.*;

public class DemoServlet extends HttpServlet{

public void doGet(HttpServletRequest req,HttpServletResponse res)

throws ServletException,IOException

{

res.setContentType("text/html");//setting the content type
PrintWriter pw=res.getWriter();//get the stream to write the data

/lwriting html in the stream
pw.printIn("<html><body>");
pw.printIn(*Welcome to servlet");
pw.printIn("</body></html>");
pw.close();//closing the stream

a4
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Compile the servlet
For compiling the Servlet, jar file is required to be loaded. Different Servers provide different jar
files:

Jar file Server
1) servlet-api.jar Apache Tomcat
2) weblogic.jar Weblogic
3) javaee.jar Glassfish
4) javaee.jar JBoss

Two ways to load the jar file
1. set classpath
2. paste the jar file in JRE/lib/ext folder
Put the java file in any folder. After compiling the java file, paste the class file of servlet
in WEB-INF/classes directory.
Create the deployment descriptor (web.xml file)
The deployment descriptoris an xml file, from which Web Container gets the
information about the servet to be invoked.
The web container uses the Parser to get the information from the web.xml file. There are
many xml parsers such as SAX, DOM and Pull.
There are many elements in the web.xml file. Here is given some necessary elements to
run the simple servlet program.

web.xml file

<web-app>

<servlet>

<servlet-name>sonoojaiswal</servlet-name>

<servlet-class>DemoServlet</servlet-class>

</servlet>

<servlet-mapping>

<servlet-name>sonoojaiswal</servlet-name>

<url-pattern>/welcome</url-pattern>

</servlet-mapping>

</web-app>

Description of the elements of web.xml file
There are too many elements in the web.xml file. Here is the illustration of some

elements that is used in the above web.xml file.

<web-app> represents the whole application.

<servlet> is sub element of <web-app> and represents the servlet.
<servlet-name> is sub element of <servlet> represents the name of the servlet.
<servlet-class> is sub element of <servlet> represents the class of the servlet.
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<servlet-mapping> is sub element of <web-app>. It is used to map the servlet.

<url-pattern> is sub element of <servlet-mapping>. This pattern is used at client side to invoke
the servlet.

Start the Server and deploy the project
To start Apache Tomcat server, double click on the startup.bat file under apache-
tomcat/bin directory.
Configuration for Apache Tomcat Server
Perform 2 tasks:
1. set JAVA_HOME or JRE_HOME in environment variable (It is required to start server).
2. Change the port number of tomcat (optional). It is required if another server is running on
same port (8080).
Set JAVA _HOME in environment variable
To start Apache Tomcat server JAVA_ HOME and JRE_HOME must be set in
Environment variables.
Go to My Computer properties -> Click on advanced tab then environment variables -> Click on
the new tab of user variable -> Write JAVA_HOME in variable name and paste the path of jdk
folder in variable value -> ok -> ok -> ok.
Go to My Computer properties
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Click on advanced system settings tab then environment variables
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Click on the new tab of user variable or system variable

1 s B =
A B B

4 LLN I €y Cortrel Panel 5 Al Contesl Pane Ramia. » S,mm 3

£
[

’
o r
r

f

4

S Veogram Fles Dava yek 1.7.0 010
SNUSEPROFLEN AorOsta ool Temp
SLGERPROFLE SuidopDuta Laca Temp

| sdons Lpenence Index
CArdons igystem3Zond ene
FPNO_MOST C... MO

(R) Dual CPU E218) ©140GH: 1560 G

steg System

Teuch Input & available fex this Display

O

settings

Qe eeatannn”
LY

np

f
- 8

P

[4

JAVA_MOMVE

C¥rogram FlesUsvatck 1. 7.0 01

¥ e inde

Pertom(R) Cual CPU £218) © 160GM: 150 G

‘-‘wm%mm

OO0 AS

or Toueh input i available foe this Dupley

Bp 1ettings

Y G

..Q' ‘~' 'Y Y WL
LY Y YL

s

W Crangermmg

i

.

TS

T cm SWMG R &

88




There must not be semicolon (;) at the end of the path.

After setting the JAVA_HOME double click on the startup.bat file in apache tomcat/bin.

There are two types of tomcat available:
1. Apache tomcat that needs to extract only (no need to install)
2. Apache tomcat that needs to install

It is the example of apache tomcat that needs to extract only.

» Comgater ¥ Fun (i) ¢ apache-tomcat-702 » bin v | é9 [ Soomh bin »
e
Organce v A Open  Pum  Newfolder =« I3 ®
& Favorites
BB Deskicp - becrstrap
& Downloads y catshing

2 Recent Places

catabinash
% cataling-tasks

o Ubranies * | commons-daeron Tr oL RS Ay i
¥ Documents B commons-deemen-nstivedal 12000 1254 P AR srchive 1B K
o' Muig L cpappend : 144
! Pictures L dgest 45 1 248 P
! Subversion Sgest.ih 4010 1244 P
a Videos % seichasspath

setcasspath sh

1% Computes \ thesdown U <5 00
& tocal Disk (C) .

o Mt S

. Softwares (€7 Fie
o FuniF) o tormeat gl

B romaat-native tar

W Netwotk L tool-wiapper L0018 1254 P4

ool wrapper 4

W veruen
versonsh
startup Date modfed BAV000 12:5¢ PM Date nates 771677003 1:23 PR

WG| Windows Hatch Fée se: 206 ¥R
e £ B 5
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Now server is started successfully.
Change port number of apache tomcat

Changing the port number is required if there is another server running on the same system
with same port number.Suppose you have installed oracle, you need to change the port number of
apache tomcat because both have the default port number 8080.

Open server.xml file in notepad. It is located inside the apache-tomcat/conf directory .
Change the Connector port = 8080 and replace 8080 by any four digit number instead of 8080. Let
us replace it by 9999 and save this file.

Deploy the servlet project
Copy the project and paste it in the webapps folder under apache tomcat.

But there are several ways to deploy the project.
e By copying the context(project) folder into the webapps directory
e By copying the war folder into the webapps directory
e By selecting the folder path from the server
e By selecting the war file from the server
We are using the first approach.

You can also create war file, and paste it inside the webapps directory. To do so, you need
to use jar tool to create the war file. Go inside the project directory (before the WEB-INF), then
write:
projectfolder> jar cvf myproject.war *

Creating war file has an advantage that moving the project from one location to another
takes less time.

Access the servlet
Open browser and write http://hostname:portno/contextroot/urlpatternofservlet. For example:

90




http://localhost:9999/demo/welcome

€ - C A [ htp//localhost:9999/demo/welcome

Welcome to serviet

Creating a servlet in NetBeans IDE
1.0pen NetBeans IDE

I el W2 44
Flo EdL Vew Navose Soucs Refector Run Oetuy Profle Versoning Tods Window Heb

THIPB-@-

R LAY
Proj. 4 x Files | Services

|| StertPege. x|

Welcome to NetBeans IDE

Quick Start Tutorial
What's New

Take a Tour

Add any 1D€ plugns that you have not yet nstalled and
bk for other Festures provdad by the RetBasrs tasm
and cthar devwlopers.

A Flugine >

@ Sun

Jawa Wed) (Visual JSF)
Jowa EE

Jwa ME (Ricah STK.Jp

Groovy

General 3aa Progremml
Jwa Wed Apps
Huby and Raibs

[ Show On Startup
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http://localhost:9999/demo/welcome

2. Select File > New Project

Ealiey

Edit Navigate Source Refactor Run.

Debug Profile Versioning Tools Window Help

B New Project,., Chri+Shift+N

B vz File ek

TR IPB-@

(=5 Open Project... Ctrl+5hife+0

Open Recent Project »
Clasa Project

Open File...

Open Recent File 13
Project Group »

Project Properties

Import Project »
Save chrlds
Save As..,

B savmal CtrlShiftes
Page Setup.,,
Brint... Chr-AlHShife+ P

Print o HTML, .,

Exit

3. Select Java.

Start Page xI

. Quick Start Tutorial
. What's New
.E;;::’!' Take a Tour
Add any IDE plugins that you have not yet installed and

look for other features provided by the NetBeans team
and other developers,

1. Ohweose Project Cotmgorme Projperts:
=1 & Jeva Aghewen
L3 s st & Jona Deshiop dghcation
O deee B dwea Clom Lirwry
| & e o Preect st Exliting Sousces
[ o8 o 14§ Jovia Frae-Fom Promct
L Ny |
L Goowy
1 Tt
)
D NetSeans Voddes
| savgles
L I ]
Crustes a new Java SE apphication r s dacdied 1€ pruject. Yoo can 850 Qeowr e & i dess
|in the profect. Standand an IDe Ant busid script o buld, 1un, and debug
o rumet

R e R | |
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4. Select Web Application and then click on next.
S

REES D THI»R-O-

1. Choose Project Carsguies:
- z

| | & Snied Web Achcaon Wit Exsting Sousces
l,uhm 28 wieb Free Form Agpication
e
L AP
- ey
=
|3 ce
| 50
‘»{:mm
L3 Senphe

Desarptions
‘Creates an engty Web application i a %onderd 10E seolect, A standard project wes o
IDE-generated buihd script to bukd, run, ad detug pour prowct

et |[Domay J| ot ([camen J[ el ]

5. Give a name to the project and click on next.

|3

File Edt View Navigate Source Refactor Run Debug Profle Versioning Tools Window Help

BEESDE 2020 - THIR-G

: Proj... )
Steps 'ﬂhmea,nd Location
1. Choose Project Profect Name: | IR
2. Name and Location gleck e |
3. Server and Settings ' Project Location: [I:‘tDocumentsandSattings\sonoo\MyDocumnts\NetBeaumiecle_[ Browse. .. ]

4,  Frameworks

Project Folder: 1 Settings\sonoo)My DocumentsiNetBeansProjectsiWebApplication? |

[] Use Dedicated Folder for Storing Libraries
Librarkes Folder: I ] [ BYOWSE. ..

Different users and projects can share the same compilation ibraries

(see Help for details).
[7] Set as Main Project

[(<Back |[Net> | rrin [ cancel |[ Fep |
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6. Select the server such as GlassFish or Tomcat and click Finish.
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7. The complete directory structure required for the Servlet Application will be created
automatically by the IDE. To create a servlet, open source package, right click on default
package > New > Servlet.
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8. Provide a name to the Servlet class file and click next.

=

“Projects . Steps Name and Location
9‘"2%";' i mﬁ;{ﬁ: - Class Name: | DemoServiet
@a 3, Configure Serviet Deployment
Ll Project: | WebApplication]
@@ c Location: | Source Packages
" g . Package: |
@ Created File: ]gs\sonoq\MyDocwmnts\NetBeamProiects\WebAppﬁcaﬁonltsrc\javaﬁDemoSa
=@ T
&3 L
@@ T
= 3] himl
& 3 b /i Warning: Tt is highly recommended that you do NOT place Java classes in the default pack
[ <pack | [mest> ][ Fmsh [ cancel |[
G |

9. Provide Servlet name and URL pattern and click next.
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P iformation o degkdymrent descrigtor (web. ]
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i@
& @ Intiafization Faraneters:
| Name Vi [ |
i
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3 e =
ot | [Feh ] [Ccone ][
[ER
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10. Servlet is ready and you just need to change the method definitions.

B 0

Temp | areas

1 B% Serviet fava L] import java.io.IOException:
import java.io.PrintWricer;
import Javex.serviet.ServlecIxception:
import javax.serviet.htep.HeepServiet;
import javex.serviet.http.HcopServietRequest:
import Jjavax.serviet.http,.HoetpServietReaponse:

F U Tes Lbraries

=
“DemoServiet.java - Navigator ¥ = ¢ dauthor sonec
Mesmbers Yiew L2
i gy DemoServet : + HitpSerer | public cla=s DemoServlet =xtends HruipZervier (
W doGet(ittpfervietheguest request, MinSanvieR
B dorostirittpservistnag.est raquest, HipServias | =
‘g amsrdtt) s ” _lrﬁP;
= S 'w 2 -
N " Tasks
[ || oeserotion , Fle
[ | #0000 output your poge here {omoServl... ¢
)
.|

GO b S
»(8R8)5. *

Flo Edt View Nevigte Sowrce Refactor’ Run Debug Profle Verdonng Tooks Window Help

FEHEY D TE DB O

r.. 4 x| Files |Services || StartPage x| [) index.isp x| |S\° DemoServiet.savat x|

@ Webipohcationt E@ - QePEfes aded ba

E ‘Web Pages
:?@ W:B”INF import java.io,IOException;
ndex.fn impore java.io.PrintVriter;

import Jjavax,.serviet.ServietException;
import javax.servliet.http.HuocpServiet;
import javax.serviet.http. HttpServietRecquest:

% (& Configurabion Fles
(@ Server Resources

=) Source Packages
8 @ <default 5 import Javax.serviet.htop.HoopServietResponse:
[#®Demaserviet java
~ public class DemoServlet sjtands HttpServiet |
&) Test Packages
%@ Ubrari protected void processRequest (HtcpServietRequest request, HotpSer

= throws ServietException, IOException (
response.secContentType ("text/htwl;charsec=UTF-a")
Printliriter out = response.garM

@ (@ TestLibrares
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12. Create an HTML file, right click on web pages > new > next.

®vebtpplicationd SNeBeane IDEGGE

Fe Edt View Navigste Source Refactor Run Debug Profle Versioning Tooks Window Help

PEES DE

T bHB-G
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ﬁ_wwmww RE-E-QRSE PR G e H U
@ & serviet... [

*f’, N d. e | G Visusl Web J5F Page. .
@ Cunﬁ':j (5! visual Web J5F Page Fragment... EExceprion;
LB server| SRATR ... tpServiet;
0@ s iy T 7
I & H
=8 <d(‘! &} Java Class.., tpServietResponse
@ ye‘(@pxkag,; 3 5 waradacn... tends HoopServiec {
@ @ Ubraries & Entty Class... equest (HoopServlietRequest requess,
@ (g Testlbraries @ Entity Classes from Database, ., | I0Exception {
[ I5F Pages from Entity Classes.., Type("text/html: sharsse=UTF-6") ;
[ web service.., zsponse.getliricer();
[3 i o W retParameter ("ussrlians") ;
@ web Service Client.,. : rh)

- processRequest - Navigator
Members Yiew
DemoServist :; Htrpaerviat

© oetSenvetinfol) | Srng

%

By doGet(HitpSer vietRequast request, Hi
% doPost(HitpServietequest request, Ht

{8, RESTFul Web Services from Entity Classes...
18, RESTIul Web Services from Patterns, ..

/ <sditor-fold def&ulvatate="coliap=ed™ dasc="HuupServle

e

"
r poey 2

13. Provide a name for the HTM
Bowser will always pick up the i

| ? WabApplicationt. - NeRsass OE 6.5

rec

ql__
15:35 | INS.

‘Tasks
s

Description

L file. It is preferred to use index as the name, because the

ndex.html file automatically from a directory.

Fie Edt View Navigte Soce Refoctor Run Debug Frofle Versionng Tods Window Help

eSS D¢

TE b E-G-

Pr. 4 x| Files I'Services || StartPage x [ Indexfsp x| 0 Demoservietjave ® x| )
by BE-E- ARFR PeD AU 0H M
oY ‘ [f— twport Jave.xo.m!xcepuonf
&) ndexip i - e
9 @ Corfiguration Files A £ ki
@ Server Resources
% @) Source Packages
= & éuupam> & Mxﬂw HTML File Name: index |
PDemoServiet java CR—— .
@ LD TestPackages Project: |WebAppicationt |
3 (@ Liearies Location: | ieb Pages [V
L TestLiwaries Sl [ e
CreatedFile: | umentsitetBaansProjects|WebAg \weblndsx bt |
index.jsp - Navigator a
(={c3 html
13 head
+ &3 body
&
=1
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14. Write some code inside the HTML file. A hyperlink is created to the servlet, in the HTML
file. To run the application right click on project and select run.

B Tebhpplivation] eNetBemsIDES s

Fle Edt View Navigate Sowce Refactor Run Debug Profle Versioning Tooks Window Help

HEES ¢ " THPB-OG-

Pr.. @ x|Files | Services | .o00 |[F] indexp x| [ Demoserviet java* x| [3) indexhtml x| KD}
B RE-E-ACHE PLD AN eE
! G a WEB-TNF ] <ADOCTYPE HTHML PUBLIC "-//W3C//DTD HTHML 4.01 Transitional//E
L@ index heml E <html>
: ﬁ I‘dex.jsp | hed <head>
G Configuration Fiés <title></title>
L & Sanar Resouices <meta http-eguiv="Convent-Typs" content="texc/himl; char
g & Source Packages ‘ - </ head>
. 2B <default package> ﬁ i
i B4 fet.java (= <form action="lenodervlecT>
-3 Testp <p>Name:<input type="texc” name="userName></p>
@ @ Lrartes <p><input type="submit” wvalue="login"></p>
pe B = </form>
@@ Test Libraries | </bodgs
- </html>
Indesxchtml - Navigator ax
=163 himl
& [ head
= {3 body
=3 Form
=3 e "
= ppe——————————ie——————————————]
Lar 1 -
 — pE— .

Mﬂz'llﬂfdrefﬂx g0betn
File Edit View History Bockmarks Tools Help
[D http:{flocalhost: 3080/ Webapplication1/ I.‘.:.!'lf I

(€= )') [+ LQ Lg., [D  http:/flocalhost:8080/Webapplication1/ wr *]

Mame: sonon |
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) Hozillo i esoya.0Beta )

File Edit View History Bookmarks Tools Help

}L_] http://localhost:808.. rvlet?userlame=sonoo | + ‘

\f/ X C' ® J_J http://localhost: 8080/ WebApplication [DemoSer viet?userName=sonoo

Welcome sonoo

Cookies in Servlet

A cookie is a small piece of information that is persisted between the multiple client
requests. A cookie has a name, a single value, and optional attributes such as a comment, path and
domain qualifiers, a maximum age, and a version number.
Cookie works

By default, each request is considered as a new request. In cookies technique, we add
cookie with response from the servlet. So cookie is stored in the cache of the browser. After that
if request is sent by the user, cookie is added with request by default. Thus, we recognize the user
as the old user.

3) Request + Cookie

1) Request

-

2) Response + Cookie

- )

Browser

Server

Types of Cookie
There are 2 types of cookies in servlets.
1. Non-persistent cookie
2. Persistent cookie
Non-persistent cookie
It is valid for single session only. It is removed each time when user closes the browser.
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Persistent cookie
It is valid for multiple session . It is not removed each time when user closes the browser.
It is removed only if user logout or signout.
Advantage of Cookies
1. Simplest technique of maintaining the state.
2. Cookies are maintained at client side.
Disadvantage of Cookies
1. 1t will not work if cookie is disabled from the browser.
2. Only textual information can be set in Cookie object.
Cookie class
javax.servlet.http.Cookie class provides the functionality of using cookies. It provides a
lot of useful methods for cookies.
Constructor of Cookie class

Constructor Description

Cookie() constructs a cookie.
) ) ] constructs a cookie with a specified name
Cookie(String name, String value) P
and value.
Methods of Cookie class
Method Description
) ] ) ] Sets the maximum age of the cookie in

public void setMaxAge(int expiry) seconds g

Returns the name of the cookie. The name

lic Strin Nam .
public String getName() cannot be changed after creation.

public String getValue() Returns the value of the cookie.
public void setName(String name) changes the name of the cookie.
public void setValue(String value) changes the value of the cookie.

Methods required for using Cookies

For adding cookie or getting the value from the cookie, we need some methods provided by
other interfaces. They are:
1. public void addCookie(Cookie ck):method of HttpServletResponse interface is used to
add cookie in response object.
2. public Cookie[] getCookies():method of HttpServletRequest interface is used to return
all the cookies from the browser.

Create Cookie

Cookie ck=new Cookie("user","sonoo jaiswal");//creating cookie object
response.addCookie(ck);//adding cookie in the response

Delete Cookie

Cookie ck=new Cookie("user","");//deleting value of cookie
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ck.setMaxAge(0);//changing the maximum age to 0 seconds
response.addCookie(ck);//adding cookie in the response
Get Cookies
Cookie ck[]=request.getCookies();
for(int i=0;i<ck.length;i++){
out.print("<br>"+ck[i].getName()+" "+ck[i].getValue());//printing name and value of cookie
}
Simple Servlet Cookies
We are storing the name of the user in the cookie object and accessing it in another servlet.
As we know well that session corresponds to the particular user. So if you access it from too many
browsers with different values, you will get the different value.

Namel 1| Serviet1 Serviet2

L/

Welcome, User
Hello, User

go
This site is under
construction

index.html
<form action="servletl" method="post">
Name:<input type="text" name="userName"/><br/>
<input type="submit" value="go"/>
</form>
FirstServlet.java
import java.io.*;
import javax.servlet.*;
import javax.servlet.http.*;
public class FirstServlet extends HttpServlet {
public void doPost(HttpServletRequest request, HttpServletResponse response){
try{
response.setContentType("text/html");
PrintWriter out = response.getWriter();
String n=request.getParameter(""userName");
out.print("Welcome "+n);
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Cookie ck=new Cookie(*"uname",n);//creating cookie object
response.addCookie(ck);//adding cookie in the response
/[creating submit button
out.print("<form action="servlet2'>");
out.print("<input type="submit' value='go'>");
out.print("</form>");
out.close();

}catch(Exception e){System.out.printin(e);}

k
k

SecondServlet.java
import java.io.*;
import javax.servlet.*;
import javax.servlet.http.*;
public class SecondServlet extends HttpServlet {
public void doPost(HttpServletRequest request, HttpServletResponse response){
try{
response.setContentType("text/html");
PrintWriter out = response.getWriter();
Cookie ck[]=request.getCookies();
out.print("Hello "+ck[0].getValue());
out.close();
}catch(Exception e){System.out.printin(e);}

¥
¥

web.xml

<web-app>

<servlet>
<servlet-name>s1</servlet-name>
<servlet-class>FirstServlet</servlet-class>
</servlet>

<servlet-mapping>
<servlet-name>sl1</servlet-name>
<url-pattern>/servletl</url-pattern>
</servlet-mapping>

<servlet>
<servlet-name>s2</servlet-name>
<servlet-class>SecondServlet</servlet-class>
</servlet>

<servlet-mapping>
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<servlet-name>s2</servlet-name>
<url-pattern>/servlet2</url-pattern>
</servlet-mapping>

</web-app>

Output

/ [ & localhost8s8/Cookies/ % Y}

€& = C A [ localhost:8888/Cookies/

" Name:ihavi Malik |

/[ localhost:8888/Cookies/s: x

€ = C A | [ localhost:8888/Cookies/serviet2

Hello Ravi Malik
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UNIT IV
Java Server Pages
JSP

JSP technology is used to create web application just like Servlet technology. It can be
thought of as an extension to Servlet because it provides more functionality than servlet such as
expression language, JSTL, etc.

A JSP page consists of HTML tags and JSP tags. The JSP pages are easier to maintain than
Servlet because we can separate designing and development. It provides some additional features
such as Expression Language, Custom Tags, etc.

Advantages of JSP over Servlet
There are many advantages of JSP over the Servlet.
Extension to Servlet

JSP technology is the extension to Servlet technology. We can use all the features of the
Servlet in JSP. We can use implicit objects, predefined tags, expression language and Custom tags
in JSP, that makes JSP development easy.

Easy to maintain

JSP can be easily managed because we can easily separate our business logic with
presentation logic. In Servlet technology, we mix our business logic with the presentation logic.
Fast Development: No need to recompile and redeploy

If JSP page is modified, we don't need to recompile and redeploy the project. The Servlet
code needs to be updated and recompiled if we have to change the look and feel of the application.
Less code than Servlet

In JSP, we can use many tags such as action tags, JSTL, custom tags, etc. that reduces the
code. We can use EL, implicit objects, etc.

The Lifecycle of a JSP Page
The JSP pages follow these phases:
e Translation of JSP Page
e Compilation of JSP Page
e Classloading (the classloader loads class file)
e Instantiation (Object of the Generated Servlet is created).
e Initialization ( the container invokes jsplnit() method).
e Request processing ( the container invokes _jspService() method).
e Destroy ( the container invokes jspDestroy() method).

JSP page is translated into Servlet by the help of JSP translator. The JSP translator is a part
of the web server which is responsible for translating the JSP page into Servlet. After that, Servlet
page is compiled by the compiler and gets converted into the class file. All the processes that
happen in Servlet are performed on JSP later like initialization, committing response to the browser
and destroy.
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//_\

‘ [ isp Buffer

(dynamiccontent)

ISP Translator

}

Serviet Serviet object
(.javafile)
compiler JRE

Classfile —_//

Creating a simple JSP Page
To create the first JSP page, write some HTML code as given below, and save it by .jsp
extension. We have saved this file as index.jsp. Put it in a folder and paste the folder in the web-
apps directory in apache tomcat to run the JSP page.
index.jsp
<html>
<body>
<% out.print(2*5); %>
</body>
</html>
It will print 10 on the browser.
Run a simple JSP Page
Follow the following steps to execute this JSP page:
e Start the server
e Putthe JSP file in a folder and deploy on the server
e Visit the browser by the URL http://localhost:portno/contextRoot/jspfile, for example,
http://localhost:8888/myapplication/index.jsp
Directory structure
There is no need of directory structure if you don't have class files or TLD files. For
example, put JSP files in a folder directly and deploy that folder. It will be running fine. However,
if you are using Bean class, Servlet or TLD file, the directory structure is required.
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http://localhost:8888/myapplication/index.jsp

Directory structure of JSP

The directory structure of JSP page is same as Servlet. We contain the JSP page outside

the WEB-INF folder or in any directory.

web-app

(Context-Root)

WEB-INF

- classes

L class files

web.xml

15P — 1 lib

Static Resources (eg, Html,Images,css etc. )

Implementing JSP on NetBeans IDE
Starting with implementing JSP on NetBeans IDE is easy.
1. Open NetBeans IDE & click File menu and click New Project.
€ NetBeans IDE 8.1

File

Edit View Navigate Source Refactor R

New Project.., Ctrl+Shift+N
New File... Ctrl+N
Open Project.. Ctrl+Shift+0

Open Recenife
Close Project
Close Other Pr
Close All Projects
Open File...

2. Select Java Web, after that Web Application and then click Next.
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O New Project

Steps

Choose Project

1. Choose Project
v A

Categories: Projects:
[ Java A

, JavaFX & web Application with Existing Sources

. Java Web A9 Web Free-Form Application

, JavaEE
HTMLS5/JavaScript
Java ME Embedded

, Java Card

, Maven
PHP
Groovy
; CfC++ v

Pyt

2

Description:

Creates an empty Web application in a standard IDE project. A standard project uses an
IDE-generated build script to build, run, and debug your project.

<Back Finish Cancel Help

3. Give a name to the project and click on next.

0 New Web Application

X
Name and Location

Steps

L MHacseRroject ProjectName:  AmitWebApplication

2. Name and Location e ——— S e -

3. Server and Settings Project Location: |C:\Users\Acer\Documents \NetBeansProjects || Browse...
4. Frameworks L S €

Project Folder: | C:\Users\Acer\DocumentsiNetBeansProjects\amitWebApplication

[[] Use Dedicated Folder for Storing Libraries
Libraries Folder: | | | Browse..

Different users and projects can share the same compilation libraries
(see Help for details).

< Back " Finish Cancel || Help
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4, Select the server Glassfish and click finish.
€ New Web Application X

Steps Server and Settings

L. Choose Project Add to Enterprise Application: | <MNone>
2. Name and Location
3. Server and Settings ; 1 -
4, Frameworks Server: GlassFish Server 4.1.1 v | Add..

N GlassFish Server 4.1.1
Java EE Version: TAVELL T WD

ContextPath: | /AmitWebAppilication

o e | oo [ e

5. The complete directory structure required for JSP application will be created automatically by
the IDE. A default index.jsp file is created under the folder web pages.

€ AmaWebApphicstion - NetBeans IDE 8.1

File Edit View Mavigate Soutce Refactor Run Debug Profile Team Tools Window Help

PESES D¢ @-THbH-B-G

Projects | Files X | Services - || StrtPege X |{F) indexjsp X
[} " m=rve i . ¢ = o 3ot == o
0 AniWebieriation [Srce | ooy R B-B-QRXFRB|FLT (AU 0B
3 ). rbproject ~ .
e V
o 2 ndex
4 webd
2 1 n 4
o[ meETANNE 7
3L WEBINF 2
3 P8 buid. ol
oo % 7 <8@page cantentType="tex mi* pageEncoding="UT S
44 WebAppicationl 5
S+ <html>
10
11 £ fnre >
i2 Tle>
13
14
15 1 hi>
16| + </body>

% </n:mx>]
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6. Write some code with JSP syntax in the created file.
<htmI>
<head>
<meta http-equiv="Content-Type" content="text/html; charset=UTF-8">
<title>First JSP Page</title>
</head>
<body>
<h1>Today's date</h1>
Date and Time: <%= (new java.util.Date().toString())%>
</body>
</html>
7. To run theindex.jsp file, build the project. Right click on
project “AmitWebApplication” and click Build.

@ AmitWebApplication - NetBeans IDE 8.1
File Edit View Navigate Source Refactor Run Debu

PSS D E

i Projects | Files X I Services ’ —.} ‘ Start

m‘i;‘.;w:,_:‘ H..cm.r(
3 New >

¢
e B ¢
() Al Build ¢

& |y Clean and Build

‘f’"i \ Clean

3] b

g3 4 Generate Javadoc
-1}, Web

Output

@ First 5P Page - Mozilla Firefox
[#] First JSP Page X L+

localhost8080/AmitWebApplication/

Today's date

Date and Time: Mon Jan 04 18:52:52 IS8T 2016
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JSP directives
The jsp directives are messages that tell the web container how to translate a JSP page
into the corresponding servlet.
There are three types of directives:
1. page directive
2. include directive
3. taglib directive
Syntax of JSP Directive
<%(@ directive attribute="value" %>
JSP page directive
The page directive defines attributes that apply to an entire JSP page.
Syntax of JSP page directive
<%@ page attribute="value" %>
import
The import attribute is used to import class,interface or all the members of a package. It is similar
to import keyword in java class or interface.

<%@ page import="java.util.Date" %>

contentType

The contentType attribute defines the MIME(Multipurpose Internet Mail Extension) type
of the HTTP response.

<%@ page contentType=application/msword %>
extends

The extends attribute defines the parent class that will be inherited by the generated
servlet. It is rarely used.
info

This attribute simply sets the information of the JSP page which is retrieved later by
using getServletinfo() method of Servlet interface.

<%@ page info="composed by Sonoo Jaiswal" %>
buffer

The buffer attribute sets the buffer size in kilobytes to handle output generated by the JSP
page. The default size of the buffer is 8Kb.

<%@ page buffer="16kb" %>
language

The language attribute specifies the scripting language used in the JSP page. The default
value is "java".
isThreadSafe

Servlet and JSP both are multithreaded. If you want to control this behaviour of JSP page, you
can use isThreadSafe attribute of page directive. The value of isThreadSafe value is true. If you
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make it false, the web container will serialize the multiple requests, i.e. it will wait until the JSP
finishes responding to a request before passing another request to it. If you make the value of
isThreadSafe attribute like:

<%@ page isThreadSafe="false" %>
errorPage
The errorPage attribute is used to define the error page, if exception occurs in the current
page, it will be redirected to the error page.
<%@ page errorPage="myerrorpage.jsp" %>
isErrorPage
The isErrorPage attribute is used to declare that the current page is the error page.
<%@ page isErrorPage="true" %>
Jsp Include Directive
The include directive is used to include the contents of any resource it may be jsp file, html
file or text file. The include directive includes the original content of the included resource at page
translation time (the jsp page is translated only once so it will be better to include static resource).
Advantage of Include directive
Syntax of include directive
<%@ include file="resourceName" %>
Example of include directive
<html>
<body>
<%@ include file="header.html" %>
Today is: <%= java.util.Calendar.getInstance().getTime() %>
</body>
</html>
JSP Taglib directive
The JSP taglib directive is used to define a tag library that defines many tags. We use the
TLD (Tag Library Descriptor) file to define the tags.
Syntax JSP Taglib directive
<%(@ taglib uri="uriofthetaglibrary" prefix="prefixoftaglibrary" %>
Example of JSP Taglib directive
<html>
<body>
<%@ taglib uri="http://www.javatpoint.com/tags" prefix="mytag" %>
<mytag:currentDate/>
</body>
</html>
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JSP Scripting elements
The scripting elements provides the ability to insert java code inside the jsp. There are
three types of scripting elements:
1. scriptlet tag
2. expression tag
3. declaration tag
JSP scriptlet tag
A scriptlet tag is used to execute java source code in JSP. Syntax is as follows:
<% java source code %>
Example of JSP scriptlet tag
<html>
<body>
<% out.print("welcome to jsp"); %>
</body>
</html>
In this example, we have created two files index.html and welcome.jsp. The index.html file
gets the username from the user and the welcome.jsp file prints the username with the welcome
message.
index.html
<html>
<body>
<form action="welcome.jsp">
<input type="text" name="uname">
<input type="submit" value="go"><br/>
</form>
</body>
</html>
welcome.jsp
<html>
<body>
<%
String name=request.getParameter("uname");
out.print("welcome "+name);
%>
</form>
</body>
</html>
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JSP expression tag
The code placed within JSP expression tag is written to the output stream of the response.
So you need not write out.print() to write data. It is mainly used to print the values of variable or
method.
Syntax of JSP expression tag
<%= statement %>
Example of JSP expression tag
In this example of jsp expression tag, we are simply displaying a welcome message.
<html>
<body>
<%= "welcome to jsp" %>
</body>
</html>
Example of JSP expression tag that prints current time
To display the current time, we have used the getTime() method of Calendar class. The
getTime() is an instance method of Calendar class, so we have called it after getting the instance
of Calendar class by the getinstance() method.
index.jsp
<html>
<body>
Current Time: <%= java.util.Calendar.getInstance().getTime() %>
</body>
</html>
Example of JSP expression tag that prints the user name
In this example, we are printing the username using the expression tag. The index.html file
gets the username and sends the request to the welcome.jsp file, which displays the username.
File: index.jsp
<html>
<body>
<form action="welcome.jsp">
<input type="text" name="uname"><br/>
<input type="submit" value="go">
</form>
</body>
</html>
File: welcome.jsp
<html>
<body>
<%= "Welcome "+request.getParameter("uname") %>
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</body>
</html>
JSP Declaration Tag
The JSP declaration tag is used to declare fields and methods. The code written inside the
jsp declaration tag is placed outside the service() method of auto generated servlet. So it does not
get memory at each request.
Syntax of JSP declaration tag
<%! field or method declaration %>
Difference between JSP Scriptlet tag and Declaration tag

Jsp Scriptlet Tag Jsp Declaration Tag
The jsp scriptlet tag can only declare The jsp declaration tag can declare variables
variables not methods. as well as methods.
The declaration of scriptlet tag is placed The declaration of jsp declaration tag is
inside the _jspService() method. placed outside the _jspService() method.

Example of JSP declaration tag
In this example of JSP declaration tag, we are declaring the field and printing the value of
the declared field using the jsp expression tag.
index.jsp
<html>
<body>
<%! int data=50; %>
<%= "Value of the variable is:"+data %>
</body>
</html>
Example of JSP declaration tag
In this example of JSP declaration tag, we are defining the method which returns the cube
of given number and calling this method from the jsp expression tag. But we can also use jsp
scriptlet tag to call the declared method.
index.jsp
<html>
<body>
<%!
int cube(int n){
return n*n*n*;
}
%>
<%= "Cube of 3 is:"+cube(3) %>
</body>
</html>
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JSP Action Tags
There are many JSP action tags or elements. Each JSP action tag is used to perform some
specific tasks. The action tags are used to control the flow between pages and to use Java Bean.

JSP Action Tags Description

forwards the request and response to

jsp:forward
another resource.

jsp:include includes another resource.

jsp:useBean creates or locates bean object.

jsp:setProperty sets the value of property in bean object.

jsp:getProperty prints the value of property of the bean.

jsp:plugin embeds another components such as applet.

jsp:param sets the parameter value. It is used in
forward and include mostly.

jsp-fallback can be used to print the message if plugin is

working. It is used in jsp:plugin.

jsp:forward action tag
The jsp:forward action tag is used to forward the request to another resource it may be
jsp, html or another resource.
Syntax of jsp:forward action tag without parameter
<jsp:forward page="relativeURL | <%= expression %>" />
Syntax of jsp:forward action tag with parameter
<jsp:forward page="relativeURL | <%= expression %>">
<jsp:param name="parametername" value="parametervalue | <%=expression%>" />
</jsp:forward>
Example of jsp:forward action tag without parameter
In this example, we are simply forwarding the request to the printdate.jsp file.
index.jsp
<html>
<body>
<h2>this is index page</h2>
<jsp:forward page="printdate.jsp" />
</body>
</html>
printdate.jsp
<html>
<body>
<% out.print("Today is:"+java.util.Calendar.getinstance().getTime()); %>
</body>
</html>
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Example of jsp:forward action tag with parameter
In this example, we are forwarding the request to the printdate.jsp file with parameter and
printdate.jsp file prints the parameter value with date and time.
index.jsp
<html>
<body>
<h2>this is index page</h2>
<jsp:forward page="printdate.jsp" >
<jsp:param name="name" value="javatpoint.com" />
</jsp:forward>
</body>
</html>
printdate.jsp
<html>
<body>
<% out.print("Today is:"+java.util.Calendar.getinstance().getTime()); %>
<%= request.getParameter("'name") %>
</body>
</html>
jsp:include action tag
The jsp:include action tag is used to include the content of another resource it may be jsp,
html or servlet. The jsp include action tag includes the resource at request time so it is better for
dynamic pages because there might be changes in future. The jsp:include tag can be used to include
static as well as dynamic pages.
Advantage of jsp:include action tag
We can use a page many times such as including header and footer pages in all pages. So
it saves a lot of time.
Difference between jsp include directive and include action

JSP include directive JSP include action
includes resource at translation time. includes resource at request time.
better for static pages. better for dynamic pages.

includes the original content in the

generated servlet calls the include method.

Syntax of jsp:include action tag without parameter
<jsp:include page="relativeURL | <%= expression %>" />
Syntax of jsp:include action tag with parameter
<jsp:include page="relativeURL | <%= expression %>">
<jsp:param name="parametername" value="parametervalue | <%=expression%>" />
</jsp:include>

116




Example of jsp:include action tag without parameter
In this example, index.jsp file includes the content of the printdate.jsp file.
index.jsp
<h2>this is index page</h2>
<jsp:include page="printdate.jsp" />
<h2>end section of index page</h2>
printdate.jsp
<% out.print("Today is:"+java.util.Calendar.getinstance().getTime()); %>

[#] localhost:4dddfincludetac. x W §

~ CADAQY & L~ L BE 2t O f

3% Apps @ airtel [ Search Certificate  [®)] Serviet and JSP Tech...
this is index page

Today 1s:Tue Sep 02 21:31:09 IST 2014

end section of index page

Jsp:useBean action tag
The jsp:useBean action tag is used to locate or instantiate a bean class. If bean object of the
Bean class is already created, it doesn't create the bean depending on the scope. But if object of
bean is not created, it instantiates the bean.
Syntax of jsp:useBean action tag
<jsp:useBean id= "instanceName" scope= "page | request | session | application”
class= "packageName.className" type= "packageName.className"
beanName="packageName.className | <%= expression >" >
</jsp:useBean>
Attributes and Usage of jsp:useBean action tag
1. id: is used to identify the bean in the specified scope.
2. scope: represents the scope of the bean. It may be page, request, session or application.
The default scope is page.
e page: specifies that you can use this bean within the JSP page. The default scope
is page.
e request: specifies that you can use this bean from any JSP page that processes the
same request. It has wider scope than page.
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e session: specifies that you can use this bean from any JSP page in the same session
whether processes the same request or not. It has wider scope than request.

e application: specifies that you can use this bean from any JSP page in the same
application. It has wider scope than session.

3. class: instantiates the specified bean class (i.e. creates an object of the bean class) but it
must have no-arg or no constructor and must not be abstract.

4. type: provides the bean a data type if the bean already exists in the scope. It is mainly used
with class or beanName attribute. If you use it without class or beanName, no bean is
instantiated.

5. beanName: instantiates the bean using the java.beans.Beans.instantiate() method.

Example of jsp:useBean action tag
In this example, we are simply invoking the method of the Bean class.
Calculator.java (a simple Bean class)
package com.javatpoint;
public class Calculator

{

public int cube(int n)

{

return n*n*n;

}

}

index.jsp file

<jsp:useBean id="obj" class="com.javatpoint.Calculator"/>
<% int m=obj.cube(5);

out.print("cube of 5 is "+m);

%>

localhost:9999)‘usebeanactior, .

= C @ locahost: 9999 /usebeanaction/ w 2

cube of 515 125
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Jsp:setProperty and jsp:getProperty action tags
The setProperty and getProperty action tags are used for developing web application with
Java Bean. In web devlopment, bean class is mostly used because it is a reusable software
component that represents data.The jsp:setProperty action tag sets a property value or values in a
bean using the setter method.
Syntax of jsp:setProperty action tag
<jsp:setProperty name="instanceOfBean" property="*" |
property="propertyName" param="parameterName" |
property="propertyName" value="{ string | <%= expression %>}"
/>
Example of jsp:setProperty action tag
<jsp:setProperty name="bean" property="*" />
Jsp:getProperty action tag
The jsp:getProperty action tag returns the value of the property.
Syntax of jsp:getProperty action tag
<jsp:getProperty name="instanceOfBean" property="propertyName" />
Example of jsp:getProperty action tag
<jsp:getProperty name="obj" property="name" />
JSP Implicit Objects
There are 9 jsp implicit objects. These objects are created by the web container that are
available to all the jsp pages. The available implicit objects are out, request, config, session,
application etc.
List of the 9 implicit objects

Object Type
Out JspWriter
Request HttpServletRequest
response HttpServletResponse
Config ServletConfig
application ServletContext
Session HttpSession
pageContext PageContext
Page Obiject
exception Throwable

JSP out implicit object

For writing any data to the buffer, JSP provides an implicit object named out. It is the

object of JspWriter.

PrintWriter out=response.getWriter();




JSP request implicit object
The JSP request is an implicit object of type HttpServletRequest i.e. created for each jsp
request by the web container. It can be used to get request information such as parameter, header
information, remote address, server name, server port, content type, character encoding etc. It can
also be used to set, get and remove attributes from the jsp request scope.
JSP response implicit object
In JSP, response is an implicit object of type HttpServietResponse. The instance of
HttpServletResponse is created by the web container for each jsp request. It can be used to add or
manipulate response such as redirect response to another resource, send error etc.
pageContext implicit object
In JSP, pageContext is an implicit object of type PageContext class.The pageContext object
can be used to set,get or remove attribute from one of the following scopes are page, request,
session, application.
In JSP, page scope is the default scope.
session implicit object
In JSP, session is an implicit object of type HttpSession.The Java developer can use this object
to set,get or remove attribute or to get session information.
JSP application implicit object
In JSP, application is an implicit object of type ServletContext. The instance of
ServletContext is created only once by the web container when application or project is deployed
on the server. This object can be used to get initialization parameter from configuaration file
(web.xml). It can also be used to get, set or remove attribute from the application scope. This
initialization parameter can be used by all jsp pages.
JSP config implicit object
In JSP, config is an implicit object of type ServletConfig. This object can be used to get
initialization parameter for a particular JSP page. The config object is created by the web container
for each jsp page. Generally, it is used to get initialization parameter from the web.xml file.
page implicit object:
In JSP, page is an implicit object of type Object class.This object is assigned to the reference
of auto generated servlet class. It is written as:

Object page=this;
For using this object it must be cast to Servlet type. For example:
<% (HttpServlet)page.log("message"); %>

Since, it is of type Object it is less used because you can use this object directly in jsp. For
example:

<% this.log(*message"); %>

exception implicit object
In JSP, exception is an implicit object of type java.lang.Throwable class. This object can be
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used to print the exception. But it can only be used in error pages.lt is better to learn it after
page directive.

UNIT V
Web Programming
Client Side Programming

Client-side programming is the name for all of the programs which are run on
the Client. It has mostly to do with the user interface with which the user interacts. In web
development, it is basically the browser in the user’s machine that runs the code, and it is mainly
done in JavaScript, Flash, etc.

o Make interactive webpages.

o Make stuff happen dynamically on the web page

« Interact with temporary storage as well as local storage (cookies etc.)

e Send requests to the server, and retrieve data from it, provide a remote service for client-
side applications such as software registration, content delivery, remote multi-player
gaming, etc.

Example languages

o JavaScript (primarily)

e HTML, CSS
Any language running on a client device that interacts with a remote service is a client-

side language. However, HTML and CSS are not really programming languages. They
are markup syntaxes by which the Client renders the page for a User.
Some of the main tasks of Client-side programming include,

« Validating input :Validation must be done in the server. A redundant validation in the
client could be used to avoid server calls when speed is very critical.

e Animation & graphics

e Manipulating Ul elements

e Applying styles, etc.

Form Design Using HTML

HTML is an acronym which stands for Hyper Text Markup Language.
Hyper Text

Hyper Text simply means "Text within Text". A text has a link within it, is a hypertext.
Every time when you click on a word which brings you to a new webpage, you have clicked on a
hypertext.

Markup language

A markup language is a programming language that is used make text more interactive and
dynamic. It can turn a text into images, tables, links etc. An HTML document is made of many
HTML tags and each HTML tag contains different content.
<IDOCTYPE>
<html>
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<body>
<h1>Write Your First Heading</h1>
<p>Write Your First Paragraph.</p>
</body>
</html>
Description of HTML
DOCTYPE: It defines the document type.
html : Text between html tag describes the web document.
body : Text between body tag describes the body content of the page that is visible to the end
user.
h1: Text between h1 tag describes the heading of the webpage.
p : Text between p tag describes the paragraph of the webpage.
Features of HTML
1) Itis a very easy and simple language. It can be easily understood and modified.
2) It is very easy to make effective presentation with HTML because it has a lot
of formatting tags.
3) Itis a markup language so it provides a flexible way to design web pages along with the
text.
4) 1t facilitates programmers to add link on the web pages (by html anchor tag) , so it
enhances the interest of browsing of the user.
5) It is platform-independent because it can be displayed on any platform like Windows,
Linux and Macintosh etc.
6) It facilitates the programmer to add Graphics, Videos, and Sound to the web pages which
makes it more attractive and interactive
HTML Tags
HTML tags contain three main parts: opening tag, content and closing tag. But some
HTML tags are unclosed tags. When a web browser reads an HTML document, browser reads it
from top to bottom and left to right. HTML tags are used to create HTML documents and render
their properties. Each HTML tags have different properties.
Syntax
<tag> content </tag>
HTML Tag
HTML Tags are always written in lowercase letters. The basic HTML tags are given
below:
<p> Paragraph Tag </p>
<h2> Heading Tag </h2>
<b> Bold Tag </b>
<i> ltalic Tag </i>
<u>_Underline Tag</u>
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Unclosed HTML Tags
Some HTML tags are not closed, for example br and hr.
<br> Tag: br stands for break line, it breaks the line of the code.
<hr> Tag: hr stands for Horizontal Rule. This tag is used to put a line across the webpage.
HTML Meta Tags
DOCTYPE, title, link, meta and style
HTML Text Tags
<p>, <hl>, <h2>, <h3>, <h4>, <h5>, <h6>, <strong>, <em>, <abbr>, <acronym>,
<address>, <bdo>, <blockquote>, <cite>, <g>, <code>, <ins>, <del>, <dfn>, <kbd>, <pre>,
<samp>, <var> and <br>
HTML Link Tags
<a> and <base>
HTML Image and Object Tags
<img>, <area>, <map>, <param> and <object>
HTML List Tags
<ul>, <ol>, <li>, <dI>, <dt> and <dd>
HTML Table Tags
table, tr, td, th, tbody, thead, tfoot, col, colgroup and caption
HTML Form Tags
form, input, textarea, select, option, optgroup, button, label, fieldset and legend
HTML Scripting Tags
script and noscript
HTML Form
An HTML form is a section of a document which contains controls such as text fields,
password fields, checkboxes, radio buttons, submit button, menus etc. An HTML form facilitates
the user to enter data that is to be sent to the server for processing.
HTML Form Syntax
<form action="server url" method="get|post">
/linput controls e.qg. textfield, textarea, radiobutton, button

</form>
HTML Form Tags
Tag Description
It defines an HTML form to enter inputs by
<form> .
the used side.
<input> It defines an input control.
<textarea> It defines a multi-line input control.
<label> It defines a label for an input element.
<fieldset> It groups the related element in a form.
<legend> It defines a caption for a <fieldset> element.
<select> It defines a drop-down list.
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<optgroup> It defines a group of related options in a
drop-down list.

<option> It defines an option in a drop-down list.

<button> It defines a clickable button.

JavaScript Tutorial

JavaScript is designed for beginners and professionals both. JavaScript is used to create
client-side dynamic pages. JavaScript is an object-based scripting language which is lightweight
and cross-platform.

JavaScript is not a compiled language, but it is a translated language. The JavaScript
Translator (embedded in the browser) is responsible for translating the JavaScript code for the web
browser.

Application of JavaScript
JavaScript is used to create interactive websites. It is mainly used for:
e Client-side validation.
e Dynamic drop-down menus.
e Displaying date and time.
e Displaying pop-up windows and dialog boxes (like an alert dialog box, confirm dialog
box and prompt dialog box).
e Displaying clocks etc.
JavaScript Example
<script>
document.write(""Hello JavaScript by JavaScript");
</script>
JavaScript
1. JavaScript Example
2. Within body tag
3. Within head tag

Javascript example is easy to code. JavaScript provides 3 places to put the JavaScript
code within body tag, within head tag and external JavaScript file.
<script type="text/javascript">
document.write("JavaScript is a simple language for javatpoint learners™);
</script>
Script Tags

The text/javascript is the content type that provides information to the browser about the
data. The document.write() function is used to display dynamic content through JavaScript.

3 Places to put JavaScript code
1. Between the body tag of html
2. Between the head tag of html
3. In js file (external javaScript)
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JavaScript Example : code between the body tag
In the above example, we have displayed the dynamic content using JavaScript. Let’s see
the simple example of JavaScript that displays alert dialog box.
<script type="text/javascript">
alert("Hello Javatpoint™);
</script>
JavaScript Example : code between the head tag
The same example of displaying alert dialog box of JavaScript that is contained inside the
head tag. In this example, we are creating a function msg(). To create function in JavaScript, you
need to write function with function_name. To call function, you need to work on event. Here we
are using onclick event to call msg() function.
<html>
<head>
<script type="text/javascript">
function msg(){
alert("Hello Javatpoint");
}
</script>
</head>
<body>
<p>Welcome to JavaScript</p>
<form>
<input type="button" value="click" onclick="msg()"/>
</form>
</body>
</html>
External JavaScript
We can create external JavaScript file and embed it in many html page. It provides code re
usability because single JavaScript file can be used in several html pages. An external JavaScript
file must be saved by .js extension. It is recommended to embed all JavaScript files into a single
file. It increases the speed of the webpage.
To create an external JavaScript file that prints Hello Javatpoint in a alert dialog box.
message.js
function msg(){
alert(""Hello Javatpoint™);
}
To include the JavaScript file into html page. It calls the JavaScript function on button
click.
index.html
<html>
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<head>
<script type="text/javascript™ src="message.js"></script>
</head>
<body>
<p>Welcome to JavaScript</p>
<form>
<input type="button" value="click" onclick="msg()"/>
</form>
</body>
</html>
XML
XML tutorial is designed for beginners and professionals. Our XML tutorial provides a
detailed knowledge of XML technology like what is xml, features of xml, xml example, xml
related technologies, creating xml structure by DTD, creating xml structure by schema (XSD),
difference between DTD and schema.
XML Validation
XML file can be validated by 2 ways:
1. against DTD
2. against XSD
DTD (Document Type Definition) and XSD (XML Schema Definition) are used to define
XML structure.
XML DTD
You will learn about DTD file, creating xml with DTD, using CSS file, CDATA vs
PCDATA and difference between DTD and XML schema.
employee.xml
<?xml version="1.0"?>
<IDOCTYPE employee SYSTEM "employee.dtd">
<employee>
<firsthame>vimal</firstname>
<lastname>jaiswal</lastname>
<email>vimal@javatpoint.com</email>
</employee>
XML Schema
We will provide a detail description of schema file, XML schema validation, XML
schema data types and XML parsers.
<?xml version="1.0"7>
<employee
xmlns="http://www.javatpoint.com"
xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemaLocation="http://www.javatpoint.com employee.xsd">
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<firstname>vimal</firsthame>
<lastname>jaiswal</lastname>
<email>vimal@javatpoint.com</email>
</employee>
Ajax
AJAX tutorial covers concepts and examples of AJAX technology for beginners and
professionals. AJAX is an acronym for Asynchronous JavaScript and XML. It is a group of inter-
related technologies like JavaScript, DOM, XML, HTML/XHTML, CSS, XMLHttpRequest etc.
AJAX allows you to send and receive data asynchronously without reloading the web page. So it
is fast. AJAX allows you to send only important information to the server not the entire page. So
only valuable data from the client side is routed to the server side. It makes your application
interactive and faster.
Uses
There are too many web applications running on the web that are using ajax technology
like gmail, facebook, twitter, google map, youtube etc.
AJAX Technologies
Ajax is not a technology but group of inter-related technologies. AJAX technologies
includes,
e HTML/XHTML and CSS
e DOM
e XML or JSON
e XMLHttpRequest
e JavaScript
HTML/XHTML and CSS
These technologies are used for displaying content and style. It is mainly used for
presentation.
DOM
It is used for dynamic display and interaction with data.
XML or JSON
For carrying data to and from server. JSON (Javascript Object Notation) is like XML but
short and faster than XML.
XMLHttpRequest
For asynchronous communication between client and server.
JavaScript
It is used to bring above technologies together. Independently, it is used mainly for client-
side validation.
Ajax Example
To create ajaxexample, you need to use any server-side language
e.g. Servlet, JSP, PHP, ASP.Net etc. Here we are using JSP for generating the server-side code.
In this example, we are simply printing the table of the given number.
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Steps to create ajax example with jsp
You need to follow following steps:

1. load the org.json.jar file

2. create input page to receive any text or number

3. create server side page to process the request

4. provide entry in web.xml file
Load the org.json.jar file

We have included the org.json.jar file inside the WEB-INF/lib directory.
Create input page to receive any text or number
We have created a form that gets input from the user. When user clicks on the showTable

button, sendInfo() function is called. We have written all the ajax code inside this function.
We have called the getinfo() function whenever ready state changes. It writes the returned data in
the web page dynamically by the help of innerHTML property.
tablel.html
<html>
<head>
<script>
var request;
function sendInfo()
{
var v=document.vinform.t1.value;
var url="index.jsp?val="+v;
if(window. XMLHttpRequest){
request=new XMLHttpRequest();
}
else if(window.ActiveXObject){
request=new ActiveXObject("Microsoft XMLHTTP");

}

try
{
request.onreadystatechange=getinfo;
request.open("GET",url,true);
request.send();

}
catch(e)

{

alert("Unable to connect to server");

¥

}
function getinfo(){
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if(request.readyState==4){
var val=request.responseText;
document.getElementByld(‘amit’).innerHTML=val;

}
}
</script>
</head>
<body>

<marquee><h1>This is an example of ajax</h1></marquee>
<form name="vinform">
<input type="text" name="t1">
<input type="button" value="ShowTable" onClick="sendInfo()"">
</form>
<span id="amit"> </span>
</body>
</html>
Create server side page to process the request

We printing the table of given number.

index.jsp
<%
int n=Integer.parselnt(request.getParameter(*val"));
for(int i=1;i<=10;i++)
out.print(i*n+"<br>");
%>
web.xml
<?xml version="1.0" encoding="UTF-8"?>
<web-app version="2.5" xmIns="http://java.sun.com/xml/ns/javaee"
xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="http://java.sun.com/xml/ns/javaee
http://java.sun.com/xml/ns/javaee/web-app_2 5.xsd">

<session-config>
<session-timeout>
30
</session-timeout>
</session-config>
<welcome-file-list>
<welcome-file>tablel.html</welcome-file>
</welcome-file-list>
</web-app>
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Output

——— B S
p Iocalhost:8888/ajaxacam; x

&« C A [ localhost:8888/ajaxexample/ % 8 =

This is an example of ajax
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Server Side Programming
Server: Web vs. Application
Server is a device or a computer program that accepts and responds to the request made by
other program, known as client. It is used to manage the network resources and for running the
program or software that provides services.
There are two types of servers:
1. Web Server
2. Application Server
Web Server
Web server contains only web or servlet container. It can be used for servlet, jsp, struts, jsf
etc. It can't be used for EJB. It is a computer where the web content can be stored. In general web
server can be used to host the web sites but there also used some other web servers also such as
FTP, email, storage, gaming etc. Examples of Web Servers are: Apache Tomcat and Resin.
Web Server Working
It can respond to the client request in either of the following two possible ways:
e Generating response by using the script and communicating with database.
e Sending file to the client associated with the requested URL.
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The block diagram representation of Web Server is shown below:

Static Data
Response Application Server

Serviet Request
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Request
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Response

HTTP
Request

Serviet Response _

Important of Web Server
e |f the requested web page at the client side is not found, then web server will sends the
HTTP response: Error 404 Not found.
e When the web server searching the requested page if requested page is found then it will
send to the client with an HTTP response.
e If the client requests some other resources then web server will contact to application
server and data is store for constructing the HTTP response.
Application Server
Application server contains Web and EJB containers. It can be used for servlet, jsp, struts,
jsf, ejb etc. It is a component based product that lies in the middle-tier of a server centric
architecture. It provides the middleware services for state maintenance and security, along with
persistence and data access. It is a type of server designed to install, operate and host associated
services and applications for the IT services, end users and organizations.
The block diagram representation of Application Server is shown below:

CTlient Tier
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Middie Tier
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IS Tier
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The Example of Application Servers are:

JBoss: Open-source server from JBoss community.

Glassfish: Provided by Sun Microsystem. Now acquired by Oracle.
Weblogic: Provided by Oracle. It more secured.

Websphere: Provided by IBM.

el

*xx THE END ***
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