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Java Servlets

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, CGlI
(Common Gateway Interface) scripting language was common as a server-side
programming language. However, there were many disadvantages to this technology. We
have discussed these disadvantages below.

There are many interfaces and classes in the Servlet APl such as Servlet, GenericServlet,
HttpServlet, ServletRequest, ServletResponse, etc.

What is a Servlet?

Servlet can be described in many ways, depending on the context.

o Servlet is a technology which is used to create a web application.

o Servlet is an APl that provides many interfaces and classes including
documentation.

o Servletis an interface that must be implemented for creating any Servlet.

o Servlet is a class that extends the capabilities of the servers and responds to the
incoming requests. It can respond to any requests.

o Servletis a web component that is deployed on the server to create a dynamic web
page.



server
1)request

2)response is generated
at runtime
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3)response is sent
to the client

Do You Know?

o What is the web application and what is the difference between Get and Post request?
o What information is received by the web server if we request for a Servlet?
o How to run servlet in Eclipse, MyEclipse and Netbeans IDE?

o What are the ways for servlet collaboration and what is the difference between

RequestDispatcher and sendRedirect() method?
o What is the difference between ServletConfig and ServletContext interface?

o How many ways can we maintain the state of a user? Which approach is mostly used in

web development?

o How to count the total number of visitors and whole response time for a request using
Filter?

o How to run servlet with annotation?
o How to create registration form using Servlet and Oracle database?

o How can we upload and download the file from the server?

What is a 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.
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Disadvantages of CGI

There are many problems in CGI technology:

1. If the 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.


https://www.javatpoint.com/c-programming-language-tutorial
https://www.javatpoint.com/cpp-tutorial
https://www.javatpoint.com/perl-tutorial

Advantages of Servlet
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There are many advantages of Servlet over CGl. The web container creates threads for
handling the multiple requests to the Servlet. Threads have many benefits over the
Processes 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.
2.

Portability: because it uses Java language.

leak, garbage collection, etc.

Secure: because it uses java language.

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

Robust: VM manages Servlets, so we don't need to worry about the memory

Steps to create a servlet example

1.Steps to create the servlet using Tomcat server

1.Create a directory structure

2.Create a Servlet

3. Compile the Servlet

4. Create a deployment descriptor

5. Start the server and deploy the application



https://www.javatpoint.com/jvm-java-virtual-machine
https://www.javatpoint.com/Garbage-Collection
https://www.javatpoint.com/steps-to-create-a-servlet-using-tomcat-server
https://www.javatpoint.com/steps-to-create-a-servlet-using-tomcat-server#servletstep1
https://www.javatpoint.com/steps-to-create-a-servlet-using-tomcat-server#servletstep2
https://www.javatpoint.com/steps-to-create-a-servlet-using-tomcat-server#servletstep3
https://www.javatpoint.com/steps-to-create-a-servlet-using-tomcat-server#servletstep4
https://www.javatpoint.com/steps-to-create-a-servlet-using-tomcat-server#servletstep5

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.

Here, we are going to use apache tomcat server in this example. The steps are as follows:

1. Create a directory structure
Create a Servlet

Compile the Servlet

Create a deployment descriptor

Start the server and deploy the project

o oA W

Access the servlet

1)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.

The Sun Microsystem defines a unique standard to be followed by all the server vendors.
Let's see the directory structure that must be followed to create the servlet.



web-app

{Context-Root) |
)
WEB-INF
:  classes
class files
web.xm|
HTML lib |
Static Resources (eg. Images,css etc. )

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.

2)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 request:
doPost, doHead() etc.

In this example we are going to create a servlet that extends the HttpServlet class. In this example, we are inheritir
class and providing the implementation of the doGet() method. Notice that get request is the default request.

DemoServlet.java
1. import javax.servlet.http.*;
2. import javax.servlet.*;

3. import java.io.*;



4. public class DemoServlet extends HttpServlet{
5. public void doGet(HttpServletRequest req,HttpServletResponse res)
6. throws ServletException,|OException
7. A

8. res.setContentType("text/html");//setting the content type

9. PrintWriter pw=res.getWriter();//get the stream to write the data

10.

11. //writing html in the stream

12. pw.printIn(" <html> <body>");

13. pw.printIn("Welcome to servlet");

14. pw.printIn(" </body> </html>");

15.

16. pw.close();//closing the stream

17. 1

3)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-apijar 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.

4)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

1.

® N o vk WD

9.

10.
11.
12.
13.

<web-app>

<servlet>
<servlet-name>sonoojaiswal </servlet-name>
<servlet-class>DemoServlet</servlet-class>

</serviet>

<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. The elements are as follows:



<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.
<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.

5)Start the Server and deploy the project

To start Apache Tomcat server, double click on the startup.bat file under apache-
tomcat/bin directory.

One Time Configuration for Apache Tomcat Server

You need to 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).

1) How to 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:



an®"
o f
’.I
'
'Y Y

-
et

PN NN S

L X XL

Y Y LG
X O

¢ ¢
rY
e
¢ é
« o
0"6
re
.o
[

o 0

View basic information about your computer
Wandows editicn

Windows 7 Ultimate
Copyright € 2009 Microsoft Corpaeation. Al rights reserved. e
E

System

Rating:

'.:z«) Windows Expenence Index

Irtel(R) Pentiun(R) Dus! CPU E2180 © 160GHz 160 G
Instafled memory (RAM): 200 GB

Precessen

AT

System type: 32-52 Operating System
Pen and Touch No Pen or Touch Input is available for this Display
Computer name, domain, and workgroup settings

Action Conter Computer name:

Windows Update

VREREE000
VOO Q0N

SSSIT-PC ) Change settings
Full cemnputer name: SSSIT-PC

CNOYOY LR

Pedcemance Information and Corone ducwion
Tools




[

[ Computr Name | Hardwars | Advarced | Sptem Pratection | Remcte
You must be lopged on 88 an Admrmtrator 1o make most of these changes.
Pedomance

Visusd efects, orocessir scheduing, memory Lasge, nd vt memory

User Profies
Deskiop setings related 1o your kogon

R0 and Recovery
System stanip, system falre. and debugong rfomation

gomain, and workgroup settings

=1 = B -
- B P B

R I € ) CconretPanel » All Contrel Panelhems b Syitem

imate

D09 Microsoft Corpeaatson. Al nghts reserved.

k20068

= \\\

WORKGROUP

Irtel(R) Pentiom(R) Dual CPU E2140 © 160GHz 1560 GHr

32-b& Operatng System
No Pen o Touch Input 5 available for this Display

et etannn’
L LA

¢
~¢0tv¢””'

SSSIT-PC
SSSIT-PC

o.=
o

\“

Eiise
) 1!0. o’h‘l‘

-
r

Value
C:'\Prograe Fles\Davayck 1.7.0 010

NSEPROFLEN AopOetaLocal Temp
SWUSERPROFLE W \ApDew Loca Temp

m~ =

i v..v.
i 1!0
ﬁ

o

g

ws Experience Index

(R) Dual CPU E2180 © 160GHz 150 GHe

perating System

(O

Tewch Input is available for this Display

VOO0 A

e
LY

settings

VOt

Jeos
u.u‘!o:t.

Write JAVA_HOME in variable name and paste the path of jdk folder in variable value
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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.
Note: 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.
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Now server is started successfully.



2) How to 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.

5) How to deploy the servlet project

Copy the project and paste it in the webapps folder under apache tomcat.
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But there are several ways to deploy the project. They are as follows:



