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COURSE OBJECTIVES:
The objectives of this course are
e To gain the knowledge of Server-side programming languages and techniques associated
with the World Wide Web.
To make the students get acquainted the skill for developing web apps.
Understand how to use web-based media-rich programming tools for creating dynamic web
pages.

COURSE OUTCOMES:

After the successful completion of this course, the students will be able to:
CO1: Interpret Servlet Life Cycle and web servers.

CO2: lllustrate JSP Life cycle.

CO3: Apply Session Management for JSP applications.

CO4: Experiment with the usage of JDBC in JSP applications.

CO5: Develop Spring Boot applications and Spring JDBC applications.
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Web Servers and Servlets: Tomcat web server, introducing java Servlet, Introducing the servlet API,
Lifecycle of a Servlet, Working with Initialization Parameters, Describing the HttpServlet Request &
HttpServletResponse interfaces, Cookies, Session Tracking, Security Issues.

UNIT -1

Introduction to JSP: The Problem with Servlet. The Anatomy of a JSP Page, JSP Processing. JSP
Application Design with MVC. JSP Application Development: Generating Dynamic Content: directive
elements, what is template text, action elements. Using Scripting Elements, Implicit JSP Objects. Conditional
Processing: Displaying Values Using an Expression to Set an Attribute, Declaring Variables and Methods.
UNIT -1l

JSP: Error Handling and Debugging, Implicit JSP Objects, Sharing Data between JSP pages, Requests, and
Users Passing Control and Data between Pages: passing the control between the pages, passing the data
between JSP pages passing the data between JSP pages using session object, Memory Usage Considerations.
UNIT - IV

Spring Boot: Introduction to Spring Boot, how to create a Spring Boot Project, Annotations, Architecture,
Actuator, Introduction to RESTful Web Services, basic application in Spring Boot, REST APl in java Spring
Boot.
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JDBC: Introduction, Database Programming Using JDBC: How JDBC Works, JDBC Architecture, JDBC

Driver Types, Accessing Database From JSP page: Use of Prepared Statement, ResultSet, Spring JDBC.
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UNIT -1 SERVLETS

WEB SERVERS AND SERVLETS

TOMCAT WEB SERVER

A Web Server is a computer or virtual machine used to run Web applications. The main
purpose of the Web Server is to provide web pages to clients. A client uses a Web browser to
make an HTTP request for a specific resource. We can deploy and run Java Web
Applications on Tomcat Server which is an open source Web server introduced by Apache.
Before installing the Tomcat server we must ensure that java is also installed on the
computer. By default, the Tomcat server uses port 8080 to run web applications. After
installing Tomcat, you can start or stop the Tomcat server by using its Windows service
installed on our computer.

INTRODUCING JAVA SERVLET

Java Servlet is one of the component APIs of Java Platform Enterprise Edition. It sets
standards for creating dynamic Web applications in Java. Java Servlet application can run on
any Web Server integrated with a Servlet Container. Java Servlet is usually designed to
process Http request, such as GET and POST.

Figure below shows how a Servlet works at higher level.

Client Request
Web Browser (Client) Web Server (Servlet
Container)

Response from Server

Figure: Working of a Servlet

The process can be summarized as follows.

e Aclient sends a request to a Servlet container.
e The Web server searches for the required Servlet and initiates it.

e The Servlet then processes the client request and sends the response back to the server
which is then forwarded to the client.

INTRODUCING THE SERVLET API

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.
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UNIT -1 SERVLETS

The javax.servlet.http package contains interfaces and classes that are responsible for http
requests only.

Interfaces in javax.servlet package (in place of javax in the latest versions we need to use

Jakarta)

There are many interfaces in javax.servlet package. They are as follows:

Servlet
ServletRequest
ServletResponse
RequestDispatcher
ServletConfig
ServletContext
SingleThreadModel
Filter
FilterConfig

. FilterChain

. ServletRequestL.istener
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. ServletRequestAttributeL istener
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. ServletContextListener
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. ServletContextAttributeListener

Classes in javax.servlet package (in place of javax in the latest versions we need to use

Jakarta)

There are many classes in javax.servlet package. They are as follows:

GenericServlet
ServletinputStream
ServletOutputStream
ServletRequestWrapper
ServletResponseWrapper
ServletRequestEvent
ServletContextEvent
ServletRequestAttributeEvent
ServletContextAttributeEvent
10. ServletException

© 0o N o R~ wDNPRE

11. UnavailableException
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UNIT -1 SERVLETS

Interfaces in javax.servlet.http package (in place of javax in the latest versions we need to

use Jakarta)

There are many interfaces in javax.servlet.http package. They are as follows:

HttpServletRequest
HttpServletResponse
HttpSession
HttpSessionListener
HttpSessionAttributeListener
HttpSessionBindingListener
HttpSessionActivationListener

© N o g R~ wd e

HttpSessionContext (deprecated now)

Classes in javax.servlet.http package (in place of javax in the latest versions we need to use

Jakarta)

There are many classes in javax.servlet.http package. They are as follows:

HttpServlet

Cookie
HttpServletRequestWrapper
HttpServletResponseWrapper
HttpSessionEvent
HttpSessionBindingEvent

N o g ks~ oD e

HttpUtils (deprecated now)

Servlet Interface

Servlet interface provides common behaviour 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.
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UNIT -1 SERVLETS

Method

public void init(ServletConfig config)

public void service(ServletRequest
request,ServletResponse response)

public void destroy()

public ServletConfig getServletConfig()

public String getServletinfo()

Description

initializes the servlet. It is the life cycle
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.

is invoked only once and indicates that servlet
is being destroyed.

returns the object of ServletConfig.

returns information about servlet such as
writer, copyright, version etc.

Servlet Example by implementing Servlet interface

First.java

import java.io.*;

import javax.servlet.*;

public class First implements Servlet{
ServletConfig config=null;

public void init(ServletConfig config){
this.config=config;
System.out.printin("servlet is initialized");

by

public void service(ServletRequest req,ServletResponse res)

throws IOException,ServletException{
res.setContentType("text/html™);

PrintWriter out=res.getWriter();
out.print("<htmI><body>");
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UNIT -1 SERVLETS

out.print("<b>hello simple servlet</b>");
out.print("'</body></htmI>");

}

public void destroy()

{

System.out.printin("servlet is destroyed");

}
public ServletConfig getServletConfig()

{

return config;

}
public String getServletinfo()

{

return "Servlet Info”;

¥
¥

GenericServlet class

GenericServlet class implements Servlet, ServletConfig and Serializable interfaces. 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.

You 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. They are as follows:

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.
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)

public ServletContext getServletContext() returns the object of ServletContext.

public String getlnitParameter(String name) returns the parameter value for the

given parameter name.
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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.

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.

Servlet Example by inheriting the GenericServlet class

Example of servlet by inheriting the GenericServlet class.

import java.io.*;
import javax.servlet.*;

public class First extends GenericServlet{
public void service(ServletRequest req,ServletResponse res)
throws IOException,ServletException{

res.setContentType("text/html™);

PrintWriter out=res.getWriter();
out.print("<htmi><body>");
out.print("<b>hello generic servlet</b>");
out.print("</body></htmI>");

¥
k

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. They are as follows:

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

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

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

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

7. protected void doPut(HttpServletRequest req, HttpServletResponse res) handles
the PUT request. It is invoked by the web container.

8. protected void doTrace(HttpServletRequest req, HttpServletResponse
res) handles the TRACE request. It is invoked by the web container.

9. protected void doDelete(HttpServietRequest 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.

LIFE CYCLE OF A SERVLET (SERVLET LIFE CYCLE)

The web container maintains the life cycle of a servlet instance. Let's see the life cycle of the
servlet:

Servlet class is loaded.
Servlet instance is created.
init method is invoked.
service method is invoked.

ok wnp e

destroy method is invoked.

1) Servlet class is loaded

The servlet container loads the servlet class into memory. This will happen when the
container starts (if the servlet is configured to load on startup), or it can be triggered by the
first request made to the servlet (lazy loading).

2) 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.

3) 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. This method is used for initialization tasks, such as
opening database connections, loading configuration files, or performing other one-time setup
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tasks. It is the life cycle method of the javax.servlet.Servlet interface. Syntax of the init
method is given below:

public void init(ServletConfig config) throws ServletException

4) 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. Notice that servlet is
initialized only once. The syntax of the service method of the Servlet interface is given
below:

public void service(ServletRequest request, ServletResponse response)
throws ServletException, IOException

5) 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. The syntax of the destroy method of the Servlet interface is given below:

public void destroy()

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

In this example 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.

DemoServlet.java

import javax.servlet.http.*;

import javax.servlet.*;

import java.io.*;

public class DemoServlet extends HttpServiet{

public void doGet(HttpServletRequest req,HttpServietResponse res)
throws ServletException,IOException

{

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

pw.printin("<html><body>");

pw.printin("Welcome to serviet");
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UNIT -1 SERVLETS

pw.printin("</body></htm|>");
pw.close();//closing the stream

k
¥

Deployment descriptor (web.xml file)

The deployment descriptor is 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>DemoServlet</servlet-name>
<servlet-class>DemoServlet</servlet-class>
</servlet>

<servlet-mapping>

<servlet-name> DemoServlet </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 are 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
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UNIT -1 SERVLETS

invoke the servlet.

welcome-file-list in web.xml

The welcome-file-list element of web-app, is used to define a list of welcome files. Its sub
element is welcome-file that is used to define the welcome file.

A welcome file is the file that is invoked automatically by the server, if you don't specify
any file name.

By default server looks for the welcome file in following order:

1. welcome-file-list in web.xml
2. index.html
3. index.htm
4. index.jsp

If none of these files are found, server renders 404 error.

If you have specified welcome-file in web.xml, and all the files index.html, index.htm and
index.jsp exists, priority goes to welcome-file.

If welcome-file-list entry doesn't exist in web.xml file, priority goes to index.html file then
index.htm and at last index.jsp file.

The following is the web.xml file that defines the welcome files.

<web-app>

<welcome-file-list>
<welcome-file>home.html</welcome-file>
<welcome-file>default.ntml</welcome-file>
</welcome-file-list>

</web-app>

Now, home.html and default.html will be the welcome files.

ServletRequest Interface

An object of ServletRequest is used to provide the client request information to a servlet such
as content type, content length, parameter names and values, header informations, attributes
etc.

Methods of ServletRequest interface

There are many methods defined in the ServletRequest interface. Some of them are as
follows:

Page
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Method

public String getParameter(String
name)

public String[]
getParameterValues(String name)

java.util.Enumeration
getParameterNames()

public int getContentLength()

public String getCharacterEncoding()

public String getContentType()

public ServletinputStream
getInputStream() throws IOException

public abstract String
getServerName()

public int getServerPort()

Description

is used to obtain the value of a parameter by
name.

returns an array of String containing all values
of given parameter name. It is mainly used to
obtain values of a Multi select list box.

returns an enumeration of all of the request
parameter names.

Returns the size of the request entity data, or -1
if not known.

Returns the character set encoding for the input
of this request.

Returns the Internet Media Type of the request
entity data, or null if not known.

Returns an input stream for reading binary data
in the request body.

Returns the host name of the server that
received the request.

Returns the port number on which this request
was received.

Example of ServletRequest to display the name of the user

In this example, we are displaying the name of the user in the servlet. For this purpose, we
have used the getParameter method that returns the value for the given request parameter
name.

index.html

Page
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<form action="welcome" method="get">

Enter your name<input type="text" name="name"><br>
<input type="submit" value="login">

</form>

DemoServ.java

import javax.servlet.http.*;

import javax.servlet.*;

import java.io.*;

public class DemoServ extends HttpServiet{

public void doGet(HttpServletRequest req,HttpServietResponse res)
throws ServletException,IOException

{

res.setContentType("text/html™);

PrintWriter pw=res.getWriter();

String name=req.getParameter(*name");//will return value
pw.printin(*Welcome "+name);

pw.close();

i

DESCRIBING THE HTTPSERVLETREQUEST AND HTTPSERVLETRESPONSE
INTERFACES

Both HttpServletRequest and HttpServietResponse are inevitable in each Servlet, the
Programmer write. Both exist in Servlet code as parameters to service() method. Even a
Novice should be acquainted of these two interfaces.

List of Differences HttpServletRequest vs HttpServletResponse

1. Both are interfaces from javax.servlet.http package.

2. They are derived from ServletRequest and ServletResponse interfaces.

3. Both objects are created and implicitly passed to the service() method of Servlet by container.
Figures below shows the hierarchy of interfaces.

A) Hierarchy of HttpServletRequest

Page
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javax.servlet.ServletRequest {(Interface)

javax.servilet.http. HttpServletRequest (Interface)

B) Hierarchy of HttpServletResponse

javax.servlet.ServletResponse (Interface)

javax.servlet.http. HttpServletResponse (Interface)

e The job of HttpServletRequest is to receive data sent by Web client, like user
name and password.

e Also comes with many getXXX() methods to retrieve other client information like
client’s IP address, what protocol client used etc. and also include methods to know
about the client’s browser like what is the name of the browser, its version etc.

e The job of HttpServletResponse is to send data to Web client.

e Also comes with many setXXX() methods to set properties to a Servlet.

e These being interfaces, the implementation of the abstract methods is to be
developed by the Web server (like Tomcat) developers. Even the servlet container is
to be developed by the Web server developers.

RequestDispatcher in Servlet

The RequestDispatcher interface provides the facility of dispatching the request to another
resource it may be html, servlet or jsp. This interface can also be used to include the content
of another resource also. It is one of the ways of servlet collaboration.

There are two methods defined in the RequestDispatcher interface.

Methods of RequestDispatcher interface

The RequestDispatcher interface provides two methods. They are:

1. public void forward(ServletRequest request,ServletResponse response)throws
ServletException,java.io.lOException:Forwards a request from a servlet to another
resource (servlet, JSP file, or HTML file) on the server.

2. public void include(ServletRequest request,ServletResponse response)throws
ServletException,java.io.lOException:Includes the content of a resource (servlet,
JSP page, or HTML file) in the response.

Page
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How to get the object of RequestDispatcher

The getRequestDispatcher() method of ServletRequest interface returns the object of
RequestDispatcher. Syntax:

Syntax of getRequestDispatcher method
public RequestDispatcher getRequestDispatcher(String resource);

Example:
RequestDispatcher rd=request.getRequestDispatcher(*servlet2");
rd.forward(request, response);//method may be include or forward

index.html

<form action="servletl" method="post">

Name:<input type="text" name="userName"/><br/>
Password:<input type="password" name="userPass"/><br/>
<input type="submit" value="login"/>

</form>

Login.java
import java.io.*;
import javax.servlet.*;
import javax.servlet.http.*;

public class Login extends HttpServlet {

public void doPost(HttpServletRequest request, HttpServletResponse response)
throws ServletException, IOException {

response.setContentType("text/html");
PrintWriter out = response.getWriter();

String n=request.getParameter("userName");
String p=request.getParameter("userPass");

if(p.equals("serviet™){

RequestDispatcher rd=request.getRequestDispatcher("serviet2");
rd.forward(request, response);
}

else{

out.print("Sorry UserName or Password Error!™);
RequestDispatcher rd=request.getRequestDispatcher("/index.html™);

Page
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rd.include(request, response);

¥
k
k

WelcomeServlet.java

import java.io.*;
import javax.servlet.*;
import javax.servlet.http.*;

public class WelcomeServlet extends HttpServlet {

public void doPost(HttpServletRequest request, HttpServletResponse response)
throws ServletException, IOException {

response.setContentType("text/html"™);
PrintWriter out = response.getWriter();

String n=request.getParameter(*"userName");
out.print("Welcome "+n);

¥
¥

Web.xml
<web-app>
<servlet>
<servlet-name>Login</servlet-name>
<servlet-class>Login</servlet-class>
</servlet>
<servlet>
<servlet-name>WelcomeServlet</servlet-name>
<servlet-class>WelcomeServlet</servlet-class>
</servlet>

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

</servlet-mapping>

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

</servlet-mapping>

Page
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<welcome-file-list>
<welcome-file>index.html</welcome-file>
</welcome-file-list>

</web-app>

SendRedirect in servlet

The sendRedirect() method of HttpServletResponse interface can be used to redirect
response to another resource, it may be servlet, jsp or html file.

It accepts relative as well as absolute URL.

It works at client side because it uses the url bar of the browser to make another request. So,
it can work inside and outside the server.

Syntax of sendRedirect() method
public void sendRedirect(String URL)throws IOException;

Example of sendRedirect() method
response.sendRedirect("http://www.abc.com");

Example of sendRedirect method in servlet
import java.io.*;

import javax.servlet.*;

import javax.servlet.http.*;

public class DemoServlet extends HttpServiet{
public void doGet(HttpServletRequest req,HttpServietResponse res)
throws ServletException,IOException

{
res.setContentType("text/html™);

PrintWriter pw=res.getWriter();
response.sendRedirect("http://www.google.com");

pw.close();

i

WORKING WITH INITIALIZATION PARAMETERS:

ServletConfig Interface

An object of ServletConfig is created by the web container for each servlet. This object can
be used to get configuration information from web.xml file.
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If the configuration information is modified from the web.xml file, we don't need to change
the servlet. So it is easier to manage the web application if any specific content is modified
from time to time.

Advantage of ServletConfig

The core advantage of ServletConfig is that you don't need to edit the servlet file if
information is modified from the web.xml file.

Methods of ServletConfig interface
1. public String getInitParameter(String name):Returns the parameter value for the
specified parameter name.
2. public Enumeration getlnitParameterNames():Returns an enumeration of all the
initialization parameter names.
3. public String getServletName():Returns the name of the servlet.
public ServletContext getServletContext():Returns an object of ServletContext.

How to get the object of ServietConfig
getServletConfig() method of Servlet interface returns the object of ServletConfig.

Syntax to provide the initialization parameter for a servlet

The init-param sub-element of servlet is used to specify the initialization parameter for a
servlet.

<web-app>
<servlet>

<init-param>
<param-name>parametername</param-name>
<param-value>parametervalue</param-value>
</init-param>
</servlet>
</web-app>

Example of ServletConfig to get initialization parameter

In this example, we are getting the one initialization parameter from the web.xml file and
printing this information in the servlet.

DemoServlet.java
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import java.io.*;
import javax.servlet.*;
import javax.servlet.http.*;

public class DemoServlet extends HttpServlet {
public void doGet(HttpServletRequest request, HttpServletResponse response)
throws ServletException, IOException {

response.setContentType("text/html");
PrintWriter out = response.getWriter();

ServletConfig config=getServletConfig();
String driver=config.getInitParameter("driver");
out.print("Driver is: "+driver);
out.close();
}

}

web.xml
<web-app>

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

<init-param>

<param-name>driver</param-name>
<param-value>sun.jdbc.odbc.JdbcOdbcDriver</param-value>
</init-param>

</servlet>

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

</servlet-mapping>

</web-app>

Session Tracking in Servlets

Session means a particular interval of time.
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Session Tracking is a way to maintain state (data) of a user. It is also known as session
management in servlet.

Http protocol is a stateless so we need to maintain state using session tracking techniques.
Each time user requests to the server, server treats the request as the new request. So we need
to maintain the state of a user to recognize to particular user.

HTTP is stateless that means each request is considered as the new request.

Why use Session Tracking?

It is used to recognize the particular user.

Session Tracking Techniques

There are four techniques used in Session tracking:

Cookies
Hidden Form Field

URL Rewriting
HttpSession

i

Cookies in Servlet

A cookie is a small piece of information that is persisted among 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.

How 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.

Advantage of Cookies
1. Simplest technique of maintaining the state.

2. Cookies are maintained at client side.

Disadvantage of Cookies
1. It will not work if cookie is disabled from the browser.

2. Only textual information can be set in Cookie object.
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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.
Cookie(String name, String value) constructs a cookie with a specified name and value.

Useful Methods of Cookie class

Method Description
public void setMaxAge(int Sets the maximum age of the cookie in seconds.
expiry)
public String getName() Returns the name of the cookie. The name cannot be

changed after creation.

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

Other 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
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return all the cookies from the browser.

Simple example of Servlet Cookies

index.html

<form action="servlet1l" 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);

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);}
}
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¥

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

<servlet>

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

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

HttpSession interface

In this case, container creates a session id for each user. The container uses this id to identify
the particular user. An object of HttpSession can be used to perform two tasks:

1. bind objects

2. view and manipulate information about a session, such as the session identifier,
creation time, and last accessed time.

How to get the HttpSession object ?

The HttpServletRequest interface provides two methods to get the object of HttpSession:

1. public HttpSession getSession():Returns the current session associated with this
request, or if the request does not have a session, creates one.

2. public HttpSession getSession(boolean create):Returns the current HttpSession
associated with this request or, if there is no current session and create is true, returns
a new session.

Commonly used methods of HttpSession interface
1. public String getld():Returns a string containing the unique identifier value.

2. public long getCreationTime():Returns the time when this session was created,
measured in milliseconds since midnight January 1, 1970 GMT.

3. public long getLastAccessedTime():Returns the last time the client sent a request
associated with this session, as the number of milliseconds since midnight January 1,
1970 GMT.

4. public void invalidate(): Invalidates this session then unbinds any objects bound to it.

Example of using HttpSession

index.html
<form action="servlet1">
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.*;
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public class FirstServlet extends HttpServlet {

public void doGet(HttpServletRequest request, HttpServletResponse response){
try{

response.setContentType("text/html");
PrintWriter out = response.getWriter();

String n=request.getParameter("userName");
out.print("Welcome "+n);

HttpSession session=request.getSession();
session.setAttribute("uname”,n);

out.print("<a href="servlet2'>visit</a>");
out.close();

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

SecondServlet.java
import java.io.*;
import javax.servlet.*;
import javax.servlet.http.*;

public class SecondServlet extends HttpServlet {

public void doGet(HttpServletRequest request, HttpServletResponse response)
try{

response.setContentType("text/html");
PrintWriter out = response.getWriter();

HttpSession session=request.getSession(false);
String n=(String)session.getAttribute("uname");
out.print("Hello "+n);

out.close();

}catch(Exception e){System.out.printin(e);}
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web.xml
<web-app>

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

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

<servlet>

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

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

</web-app>

SECURITY ISSUES

There are mainly two security issues in servlets. They are

1. It is not secure to send and receive data by using cookies. Since everyone can view
and modify the data in cookies.

2. When we send the information to server by using the doGet() method, the user
information is being visible in browser. So, it is not secure to use the doGet() method
to send the information to server.
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Web Servers and Servlets

Apache Tomcat Server & Its Installation steps:

Apache Tomcat is an open-source web server and servlet container for Java code. Tomcat
executes programs written in the Java programming language, and it implements many Java
EE specifications, including Jakarta Servlet, Jakarta Server Pages, and others.

Prerequisites:
e Java JRE installed and configured
o Administrator privileges

How to Install Tomcat on Windows

In this section, we will see installation of Apache Tomcat Server:
e ViaWindows Service Installer.

Follow the steps below to download and install Tomcat.

Step 1: Download Tomcat for Windows

To download the Tomcat installation file, follow the steps below:

1. Browse to the official Apache Tomcat website. Locate the Download section and click
the latest Tomcat version available.

Apache Tomcat® - Welcome! X +

& C 0 @ tomcat.apache.org

Apache Tomcat®

|search | co] Apache Tomcat

Apache Tomcat The Apache Tomcat® software is an open source implementation of the Jakarta Servlet, |4

Home Jakarta EE platform.

Taglibs

Maven Plugin The Jakarta EE platform is the evolution of the Java EE platform. Tomcat 10 and later implq
Download The Apache Tomcat software is developed in an open and participatory environment and

Which version? invite you to participate in this open development project. To learn more about getting in

Tomcat 10 h g ) :

S PaeatD Apache Tomcat software powers numerous large-scale, mission-critical web applications

ot A A Apache Tomcat, Tomcat, Apache, the Apache feather, and the Apache Tomcat project logd

Tomcat Migration Tool

for Jakarta EE

Tomcat 10.0.16 Released

Tomcat Connectors
Tomcat Native
Taglibs

Archives

The Apache Tomcat Project is proud to announce the release of version 10.0.16 of Apachg

Applications that run on Tomcat 9 and earlier will not run on Tomcat 10 without changes.

2. On the Download page, scroll down and locate the Binary Distributions area.



In the Core list, depending on the installation type you prefer, click the download link for
the Windows Service Installer or the 32bit/64bit Windows zip file.

Apache Tomcat® - Apache Tom: X +

& C {) @& tomcatapache.org
Tomeat 10.1 (alpha) You are currently using https://dlcdn.apache.org/. If you encounter a problem with this
Tomcat 10.0
Tomcat 9.0 Other mirrors: | https://dicdn.apache.org/ v | Change |
Tomcat 8.5 e o

Tomcat Connectors
Tomcat Native

Wiki

Migration Guide
Presentations
Specifications Binary Distributions

10.0.16

Please see the README file for packaging information. It explains what every distribution

Problems? e Core:

Security Reports © zip (pgp. shas512)
Find help o tar.gz (pgp. sha512) /
FAQ © 32-bit Windows zip (pgp, sha512)

e}

Mailing Lists 64-bit Windows zip (pgp. sha512)
Bug Database 32-bit/64-bit Windows Service Installer (pgp, sha512)
IRC ¢ Full documentation:
o tar.gz(pgp sha512)
Get Involved * Deployer:
Overview © zip (pgp. sha512)
Source code o tar.gz (pgp. sha512)
Buildbot e Embedded:
Trahstatxor\s o tar.gz (pgp. sha512)
S © zip (pgp. sha512)
Media o
= Source Code Distributions
aarittar

Step 2: Install Tomcat

Install Tomcat via the Windows Service Installer for an automated and wizard-guided
experience. The service installer installs the Tomcat service and runs it automatically when the
system boots.

For a portable experience, install Tomcat using the zip file and avoid installing the service.
Easily uninstall Tomcat when it is no longer needed by deleting the Tomcat directory, or move
it around when necessary.

Install Tomcat Using the Windows Service Installer
Follow the steps below to install Tomcat using the Windows Service Installer.
1. Open the downloaded Windows Service Installer file to start the installation process.

2. In the Tomcat Setup welcome screen, click Next to proceed.



[#] Apache Tomcat Setup - X

Welcome to Apache Tomcat Setup

Setup will guide you through the installation of Apache
Tomcat.

Itis recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer,

=]
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E
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Click Next to continue.

http

Apache Tamcat 10

3. Read the License Agreement and if you agree to the terms, click | Agree to proceed to the
next step.

@ Apache Tomcat Setup —

License Agreement

Please review the license terms before instaling Apache Tomcat.

Press Page Down to see the rest of the agreement.

Apache License
Version 2.0, January 2004
http: /fwww.apache.orgflicenses/

TERMS AMD COMDITIONS FOR. USE, REPRODUCTION, AMD DISTRIBUTION
1. Definitions,

"License " shall mean the terms and conditions for use, reproduction,
and distribution as defined by Sections 1 through 9 of this document. W

If yvou accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install Apache Tomcat.

Mullsoft Install Syvstem +3.08

| <Back || 1Agree | | cancel |

4. In the Tomcat component selection screen, choose Full in the dropdown menu to ensure the
wizard installs the Tomcat Host Manager and Servlet and JSP examples web applications.
Alternatively, keep the default Normal installation type and click Next.



Apache Tomcat Setup -

Choose Components %,_-
Choose which features of Apache Tomcat you want to install,

.

Checdk the components you want to install and unchedk the components you don't want to
install. Clidk Mext to continue.

Select the type of install: Full e
Or, select the optional (- [+] Tomcat Description
components you wish to :

5 Start Menu Items
Documentation
Manager

Host Manager
i...[] Examples

install:

Space reguired: 19.7 MB

5. The next step configures the Tomcat server. For instance, enter the Administrator login
credentials or choose a different connection port. When finished, click Next to proceed to
the next step.

Apache Tomcat Setup: Configuration Options —

.t

Configuration M

Tomcat basic configuration.

Server Shutdown Port

HTTP/1.1 Connector Port a080

Windows Service Name | Tomcat1d |
Create shortcuts for all users ]
Tomcat Administrator Login User Mame | phoenixnap |
(optional)

Password | sessnans |

Roles | admin-gui,manager-gui |

6. The next step requires you to enter the full path to the JRE directory on your system. The
wizard auto-completes this if you have previously set up the Java environment variables.
Click Next to proceed to the next step.



https://phoenixnap.com/kb/install-java-windows#ftoc-heading-6

Apache Tormncat Setup: Java Virtual Machine path selection -

.

Java Virtual Machine '_5,;
Java Virtual Machine path selection,

Please select the path of a Java & or later JRE installed on your system,

| = \Program Files\Javaljdk-17.0.2

<Back Cancel

7. Choose the Tomcat server install location or keep the default one and click Install.

Apache Tomecat Setup — >

Choose Install Location '_E,_-
Choose the folder in which to install Apache Tomcat.

Setup will install Apache Tomcat in the following folder. Ta install in a different folder, did:
Browse and select another folder. Clidk Install to start the installation.

Destination Folder

| C:\Program Files\Apache Software Foundation{Tomcat 10.0 | Browse...

Space reguired: 19,7 MB
Space available; 351.8 GB

< Back Install Cancel

8. Check the Run Apache Tomcat box to start the service after the installation finishes.
Optionally, check the Show Readme box to see the Readme file. To complete the installation,
click Finish.



@ Apache Tomcat Setup —

Completing Apache Tomcat Setup

=]
|
Q
v
ﬁ Apache Tomcat has been installed on your computer.,
]
% Click Finish to close Setup.
8
E [“]R2un Apache Tomcat
2
:: []show Readme
N =
Apache Tamcat 10
| <Back | Finish Cancel

9. A popup window appears that starts the Tomcat service. After the process completes, the
window closes automatically. The Apache Tomcat web server is now successfully installed .

Apache Commons Daemon Service Manager =

Service Manager is attempting to start the following service ...
'ﬁI‘ Apache Tomcat 10.0 Tomcat10

| Cancel | i Close 1

Access the server using a browser as an HTTP client. Browse to http://localhost:8080 and
access the Tomcat welcome page to ensure the server works.

In addition, use the Developer Quick Start links to see more information about the server and
start using and configuring the server.


http://localhost:8080/

Apache Tomcat/10.0.16 X e

&€ -5 C 1 @)|localhost

Home Documentation Configuration Examples Wiki Mailing Lists Find Help

Apache Tomcat/10.0.16 # APACHE ;

Recommended Reading: Server Status
Security Considerations How-To
Manager App

Manager Application How-To

Clustering/Session Replication How-To Host Manager
Developer Quick Start
Tomcat Setup Realms & AAA Examples Servlet Specifications
First Web Application JDBC DataSources Tomcat Versions

11. Shut down the Tomcat server by pressing Ctrl+C on the Tomcat console.
Step 3: Check if Apache Tomcat Service Is Running

Installing Tomcat using the Windows Service Installer installs Tomcat as a Windows service
that automatically runs on boot. Follow the steps below to ensure that Tomcat is started as a
Windows service.

1. Open the Start menu and search for Services.

2. Select the Services result.



All Apps Documents Web More ¥

Best match

q‘ Services

App
Apps )
Services
% Component Services App
Search the web
L services - See web results ! Open
Settings (2) J Run as administrator
.3 Open file location

Pin to Start

Pin to taskbar

L servicey

3. In the Services window, locate the Apache Tomcat service. The Status column indicates
whether the service is running or not. Start or Stop the service using the buttons in the
toolbar or by pressing Stop or Restart on the left side of the service list.

Configuration of Apache Tomcat Server with Eclipse IDE

In this section we will discuss a step by step guide to setup Apache Tomcat server in Eclipse
IDE.

Step 1: Download the latest version ( 9.0.34 ) of Apache tomcat server according to your
platform.



Other mirrors: | https://downloads apache.org/ v | Change |

9.0.34
Please see the README file for packaging information. It explains what every distribution cont
Binary Distributions

e Core:
© zip (pgp. shas12)
© tar.gz(pgp. sha512)
© 32-bit Windows zip (pgp, sha512)
© 64-bit Windows zip (pgp. sha512)
o 32-bit/64-bit Windows Service Installer (pgp, sha512)
¢ Full documentation:
© tar.gz(pgp. shas512)
e Deployer:
© zip (pgp. shas12)
© tar.gz(pgp. sha512)
e Embedded:
© tar.gz(pgp. sha512)
© Zip (pgp. sha512)

Step 2: Extract the files from zip folder. The structure of the folder should look like this:

Share View

> ThisPC > Local Disk (D:) » Downloads » apache-tomcat-9.0.34 » apache-tomcat-9.0.34

P
Name Date modified Type Size
55
bin 30-04-2020 21:55 File folder

¢
conf File folder
I of lib File folder
s * logs File folder
* temp File folder
webapps File folder
lics work File folder

:(D2) | ] BUILDING Text Document 20K8

| | CONTRIBUTING.md MD File 6 K8

[ icense File 57 KB

[ nomce File 3K8

[ ] README.md MD File 4KB

[ ] RELEASE-NOTES File 7KB

3 [7] RUNNING Text Document 17K8

Step 3: Open Eclipse Java EE (Enterprise edition ) environment. Click on Servers tab at
bottom. Click on No servers are available. Click this to create server.



[#] Markers [ Properties | &L Servers 52 |88 Data Source Explorer  [E3 Snippets

Mo servers are available. Click this link to create a new senver...

Step 4: A dialog box will appear. Select Tomcat 9.0 server folder. Click Next.

o

@
o New Server O X
Ritp~ G Q

Define a New Server

Choose the type of server to create
Select the server type:
I type filter text
{5 Tomcat v6.0 Server A

| Markers ||

No servers argl

5 Tomcat v7.0 Server
& Tomcat v8.0 Server
f Tomcatv8.5 Server
{5 Tomcat v9.0 Server

> [ Basic
v (=5 Cloud Foundry v
Publishes and runs J2EE and Java EE Web projects and server configurations to a local
| Tomcat server,
Server's host name: v[ localhost I
Server name: [ Tomcat v9.0 Server at localhost |

@ <Bsck [ Net> || Fmish | Cancd |
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Step 5: Browse to Apache Tomcat 9.0 folder select it. Click Finish.

ﬂ Mew Server .

Tomcat Server
Specify the installation directorny

Mame:

| Apache Tomcat w3.0 |

2ids - @

Tomcat installation directory:

| D:\Downleadshapache-tomcat-9.0.3Mapache-tomcat-9.0.34 | Browse...

Download and Install...

JRE:
Workbench default JRE ~ Installed JREs...

[l Markers [

lo servers are

Step 6: You should see Tomcat v9.0 Server at localhost [Stopped, Republish
] under Servers tab. Double click on it and verify the HTTP ports. By default HTTP/1.1 port
is 8080. If there is any application running on default port 8080 then change it to any other

port.

+ Publishing
» Timeouts

= Ports
Meodify the server ports,

Port Mame Port Mumber
& Tomcat admin port B005
& HTTPAL 2080

+ MIME Mappings



Step 7: Now right click on Server and click Start.

[+
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8 & Overview
General Information " jshing
- New >
Specify the host name and c
g |: Open F3 }outs
erver name:
3 Show In AltsShiftsW > |
Host name: V[
[ Copy Ctrl+C  [the server port:
Runtime Environment: |. Paste Chri+V T—
Configuration path: |: L Delete Delete - .
Open launch configuratio Rename F2 1
R T %5 Debug Ctrl+Alt+D
Specify the server path (i.e. ¢ & Start Ctrl+Alt+R
published with no modules | 47  profile
@ Use workspace metada @  Stop Ctri+Alt+5 g Mappings
(O Use Tomcat installation L Publish Ctrl+Alt+P
(O Use custom location (d Cléan.:
Server path: .metadat: t:._ Al and Remove
Set deploy path to the def Monitoring >
£ . Clean Tomcat Work Directory...
Overview | Modules‘
—— Update Password...
*! Mark Properties ' &
[t Mirkers B Properics)| 4 Properties Alt+Enter
Ea Tomcat v9.0 Server at loc [FtuppTy, nep

Step 8: The server will be started and shows the following Tomcat v9.0 Server at localhost [

Started, Synchronized ].

w Server Locations

Specify the server path (i.e. catalina.base) and deploy path. Server must be

published with no modules present to make changes.

€<

Owerview Modulesl

[#! Markers [C] Properties | 7L Servers 32 |HHE3 Data Source Explorer

[ Snippets & Conscle

ﬁ Tomecat w3.0 Server at localhost [Started, Synchronized]

The following server is running at port 8080 on localhost and we can visit the webpage using
the URL http://localhost:8080/


http://localhost:8080/
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Creating Servlet Example in Eclipse

Eclipse is an open-source ide for developing JavaSE and JavaEE (J2EE) applications. You
can download the eclipse ide from the eclipse website http://www.eclipse.org/downloads/.

You need to download the eclipse ide for JavaEE developers.

Creating servlet example in eclipse ide, saves a lot of work to be done. It is easy and simple
to create a servlet example. Let's see the steps, you need to follow to create the first servlet
example.

o Create a Dynamic web project
o cCreate a servlet
o add servlet-api.jar file

¢ Run the servlet

download this example (developed in eclipse)

1) Create the dynamic web project:

For creating a dynamic web project click on File Menu -> New -> Project..-> Web ->
dynamic web project -> write your project name e.g. first -> Finish.

'O sawn £ - Echone = =01 x|
Fir Edt Navgate Search Project Run Window Help
D0 Y= Ee | M v | @ |2 . £1/4® JovecE
t Explover 1 “n S0 EE Outline 22 ] TaskLis gl =)
An outine i not svaladle.
{ 5 Markers O Propertees 4 Servers ) Daca Sovece Explores. ' Sevppets =}
ibm
| Descrgten « | Resource | 2ath |locaton | Tyge |
|
|
|
|
O ttems seected

|Cs] & @1l O ENE =) 8] CE ) e


http://www.eclipse.org/downloads/
https://d2jdgazzki9vjm.cloudfront.net/src/servlet/firstservleteclipse.zip







Advertisement

2) Create the servlet in eclipse IDE:

For creating a servlet, explore the project by clicking the + icon -> explore the Java
Resources -> right click on src -> New -> servlet -> write your servlet name e.g. Hello ->
uncheck all the checkboxes except doGet() -> next -> Finish.
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el A
* Servies inplementazics claszs Hello
./
public class Hello extends HrcpSezviet |
private static final long serislVersionUID = 1L;

IQ.
* Default constructor.
b7/
publie Hellol) |
// TODO Autc-generated conatructor atub

tect {

vieth
= q 9

protected void doGet (HuipServletRequest Tequeat, Mgy

// TODO Auto=generates method azub
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Advertisement

3) add jar file in eclipse IDE:

For adding a jar file, right click on your project -> Build Path -> Configure Build Path -> click on Libra
JARs button -> select the servlet-api.jar file under tomcat/lib -> ok.

O rava L - Brstjurc/Helo java - [chpse ] =100 x|
| Fle B3t Souce Refactr Newgate Seach Progect Run Window Melp
It |D-0-Q- |30 |8C ¥~ ' & |9 [2] Vel £1142 Jav...
e ——— fc ~ -
: =] {d_ Helloyava &2 C’AUW 55 Owtline &2 \ Taskls, <0
2%« 7 Alw v AR o nt"
=g R # gl mport decdaratons
o New » Java. .10, I0ExcepTion: =l 9 Helo
(O | “” #" serialversont® : &
¢ showhn Atesndtew B o Helop)
| sesbtAnt e impl zazicn clase Hellso g doGetpituteriet "
1oy c¥iec o | ancomo]
4 1 11-Copy Qualed Name lass Hello extends HrrpServier {
& ( ..'m ata static final long serialVersienlID = 1L:
Refactor
Ernrt ; ‘
o Refresh s :
0."”.?; p sce HotpServietidoGet (HttpServietRequest request,
Yaldate jacted void doGet (MtipServietRequest request, Mot
Show n Remote Systems vew T Auto~generated method scud =
Run As » | » « | ]
Debug At ) R— =Ty = T = T en
Profie As s | Properties| # Servers| 1] Data Source Explorer| 1 Smippets| .
Team » joters : g : 7
Compare With ’ | Resorce | path [ocston [Type | |
Restore from Local Metory... Path Prodlems (1 fem)
Java EE Toois » e (Bitemm)
Source » J(2%ems)
Configure »
Propertes Alt4Enter
vy b et }
Poge 13 of18| Worde:0 | £ BRI Te——0——0]

bsan| & @G ENE U553 =) 6] FE0 o
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Now servlet has been created, Let's write the first servlet code.
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4) Start the server and deploy the project:

For starting the server and deploying the project in one step, Right click on your project ->

Run As -> Run on Server -> choose tomcat server -> next -> addAll -> finish.
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Hello extends HttpServlet {

S ane | static final long serfalVersionUrd = 1L;

Fello() {1}
d vold doGet (HttpServletRequest raquest, Http!

nse.setContentType ("text/html™);
tWriter out=response.getWriter()s

print (“<html><body>") :
J-print ("<h3>Hello Servlet</h3>");
kprint ("</body></html>");
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Now tomcat server has been started and project is deployed. To access the servlet write the
url pattern name in the URL bar of the browser. In this case Hello then enter.
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download this example

How to configure tomcat server in Eclipse ? (One time Requirement)
If you are using Eclipse IDE first time, you need to configure the tomcat server First.

For configuring the tomcat server in eclipse IDE, click on servers tab at the bottom side of
the IDE -> right click on blank area -> New -> Servers -> choose tomcat then its version
-> next -> click on Browse button -> select the apache tomcat root folder previous to bin
-> next -> addAll -> Finish.


https://d2jdgazzki9vjm.cloudfront.net/src/servlet/firstservleteclipse.zip
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Now tomcat7 server has been configured in eclipse IDE.




*import java.io.IOException:||

public class Hello extends HttpServliat |
private static final long serialVersionUID = 1L;

public Hello() {}

protected vold doGet (HttpServlietRequest request, Hutp!

response.setContentType ("text/html"™);
PrintWriter out=response.getWriter();

out.print ("<html><body>"):
out.print ("<h3>Hello Servliet</h3>");
out.print (“"</body></html>") ;
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JAVA SERVER PAGES

Introduction to JSP:

JavaServer Pages (JSP) is a technology for developing Webpages that supports dynamic
content. This helps developers insert java code in HTML pages by making use of special JSP
tags, most of which start with <% and end with %>.

A JavaServer Pages component is a type of Java servlet that is designed to fulfill the role of a
user interface for a Java web application. Web developers write JSPs as text files that combine
HTML or XHTML code, XML elements, and embedded JSP actions and commands.

Using JSP, you can collect input from users through Webpage forms, present records from a
database or another source, and create Webpages dynamically.

JSP tags can be used for a variety of purposes, such as retrieving information from a database
or registering user preferences, accessing JavaBeans components, passing control between
pages, and sharing information between requests, pages etc.

Advantages of JSP:
Following are the some advantages of JSP
1. JSP is useful for server side programming.

2. JSP can be used along with servlets. Hence business logic for any application can be
devoloped using JSP

3. Dynamic contents can be handled using JSP because JSP allows scripting and element
based programming

4. JSP allows creating and using our own custom tag libraries.Hence any application
specific requirements can be satisfied using custom tag libraries.This helps the
developer to devolop any kind of application.

5. JSP is a specification not product.HenceDevolopers can devolop variety of
applications and add upto performance and quality of software.

6. JSP is an essential component of J2EE. Hence using JSP it is possisble to devolop
simple as well as complex applications.
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Problem with Servlet:

e Inone and only one class ,the servlet alone has to do various tasks such as
o Acceptance of request
o Processing of request
o Handling of business logic
o Generation of response

Here there are some problems associated with servlets

1. For developing servlet based application,knowledge of java as well as HTML code is
necessary

2. While developing any web based application if a look and feel pf web based application
needs to be changed then entire code needs to be changed and recompiled.

3. There are some web page tools available using which the developer can develop web
based applications. But the servlets do not support such tools. Even if such tools are
used for servlet, we need to change embedded HTML code manually, which is time
consuming, error prone and complicated process.

Servlet with
i request
handling class

Pure serviet

Request

processing JSP with
Presentation some

GUI interface

Business logic

Bean

Core Java
code for

»{ implementation

of logic

Fig. 8.1 Separation of request processing, presentation and business logic

e |If some modifications are required to perform for JSP based application then required
changes can be performed independently. For instance business logic can be changed
with out changing the user interface.
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The Anatomy of JSP page

JSP page s a simple web page which contains the JSP elements and Template text . The
template text can be scripting code such as HTML, XML ,WML or a simple plain text.\Various
JSP elements are responsible for generating dynamic contents.

JSP code:

<%@page language="java” contentType="text/html” %><&------ JSP ELEMENT
<html> —

<head>

<title>Demo for Template Text</title>

</head>
<body bgcolor="gray”> e & Template text
<hl>abcdefgh</h1>

<h2>123456789</h2>

<li>gwerty</li>

<p> —
<%out.print(“JSP equal to HTML and JAVA”); %> & --------------- JSP ELEMENT
</p> } & e Template text
<h3>Today Date is:

<%= new Date.toString() %>< --------- JSP ELEMENT

</h3>

</body> o Template Text
</html>

JSP PROCESSSING:
JSP pages can be processed using JSP container only. Following are the steps that are need to
be followed while processing the request for JSP page.

1. Client makes a request for required JSP page to server. The server must have JSP
container so that JSP request can be processed.For instance let the client makes
request for xyz.jsp page

2. On receiving this request the JSP container searches and then reads the desired JSP
page. Then this JSP page is straight away converted to corresponding Servlet.
Basically any JSP page is a combination of Template text and JSP element.every
template text is translated into corresponding println statement.

For instance:
<htmi> out.printin(*<htmI>");
<head> »| out.printin("<head>");
<title>Democ</titie> out.printin(“<titie>Demo</titie>");

3. This servlet is compiled to generate servlet class file. Using this class the response can
be generated. This phase is called request processing phase
4. The JSP container thus executes the servlet class file.
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5. Arequested page is then returned to the client as

JSP page

1 requests X ) reads Xyz.jsp

client

EVZ.isp
Servlet

Generates

xyzServiet.java

5P

containe Gets compiled

Executes xyzServiet.class

Server

JSP Application design with MVC

The design model of JSP application is called MVVC model. The MVC stands for Model-View-
Controller. The basic idea in MVC design is to separate out design logic into three parts-
modelling, viewing & controlling.

Any server application is classified in three parts such as business logic, Presentation & request
processing.

Business logic means coding logic applied for manipulation of application data. Presentation
refers to the code written for look and feel of the web page.(ex: background color,fontstyle,font
style, placing of controls such as text boxes,command buttons and so on. The request
processing is nothing but combination of business logic and presentation .The request
processing is always done in order to generate the response.

According to MVC design model, the model corresponds to business logic, view corresponds
to presentation & Controller corresponds to request processing.

The advantages of MVC are:

o [Easy to maintain

o Easy to extend

o FEasyto test

« Navigation control is centralized
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JSP Application Development:
GENERATING DYNAMIC CONTENT:

Dynamic contents means the contents that get changed based on the user inputs or states of
external system or on some runtime conditions. JSP helps in handling such conditions.
There are various ways by which JSP handles the dynamic contents such as use of:
Directive elements

Java Beans

Scripting elements

Standard tag libraries

Standard and custom actions

Expression language.

oakrwdE

Directive Elements:
Consider the example

Ex: datedemo.jsp
<%@page language="java” contentType="text/html” %>
<%@page import="java.util.*”%>
<html>
<body>Today’s Date is:
<%=new Date().toString() %>
</body>
</html>
The first line in the JSP is JSP directive element. The directives are used to specify the
attributes of page. Using directive we can even import some packages. We have used the page
directive . The language="java” tells that the page is using java language.
e Directive elements are used to specify attributes of page. syntax is
<%@ directivename attr1="valuel” attr2="value2” %>
e There are three basic directives page, include&taglib. The Page is used to provide the
information about the page. The include directive is used to provide the name of the file
that can be included in JSP. For example if we want to include a file named abc.jsp then
we can write the statement as
<%@ include file="abc.jsp” %>
e The directive taglib is used to specify the custom tags. The custom tags are those tags
that can be created by the user.

e Attribute values can be-
o language specifies the language used by JSP
<%@page language="java”
o contentType specifies the MIME type. Hence we write it as
<%@page language="java” contentType="text/html” %>
o importspecifies the class which we want to extend. Hence we write it as
<%@page language="java” import="MyTest.Mytestclass” %>
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o errorPageis used to report the unhandled exceptions. We can write it as
<%@ page language="java’errorPage="MyBugs.jsp” %>

o sessionspecifies the session data. The default value is truewhen the session data
is available to JSP this value is true otherwise it is false. It can be written as
<%@ page language="java” session="true” %>

What is template text?
Everything other than a JSP statement in the JSP is called a template text. For example
Templatetext.jsp

<% @ page language="java” contentType="text/html” %>
<htmI>

<head>

<title>Demo for Template text</title>

</head>

<body bgcolor="gray”>

<hl>abcdefgh</h1>

<h2>123456789</h2>

<li>gwerty</li>

<p>

<%out.print(“JSP equal to HTML and JAVA”); %>
</p>

<h3>Today Date is:

<%= new Date.toString() %>

</h3>

</body>

</html>

In the above code boldfaced code is template text.

Action Elements:
The elements which are used to acess the bean in a page is called JSP action elements. The JSP
actions are XML tags that can be used in JSP page. JSP action elements get executed when JSP
makes some request. The action elements are used to handle the dynamic actions that take
place at runtime.
JSP defines three types of actions

1. Standard action

2. Custom action

3. JSP standard tag library(JSTL)
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Standard action

Standard actions are those actions that can be defined by the JSP specification itself. Following is a list

of standard actions.

Action Element

Description

<jsp:forward>

This tag helps in forwarding the current request to servlet or
to JSP page.

<jsp:usebean>

This tag is used to instantiate the object of java bean

<jsp:setProperty>

This tag is used to set the property value for java bean

<jsp:getProperty>

This tag is used to get the property value from java bean

<jsp:include>

This tag works as a sub-routine. It includes the response
from the servlet or JSP when the request is being processed.

<jsp:param>

For adding the specific parameter to the request this tag is
used.

<jsp:plugin>

This tag is used to generate the HTML code and to embed
the applet into it.

<jsp:attribute>

This tag sets the value of action attribute.

<jsp:element>

This tag generates the XML elements dynamically.

<jsp:text>

This tag is used to handle template text. When JSP pages
are written as XML documents then this tag is used.

<jsp:body>

This tag is used to set the body element.

a)Include action:

Using the<jsp:include> action we can include different files in current jsp pages. In the following

example we have created one main JSP page Include_action.jsp which will include one html file

test_include.html and one jsp page test_jsp.jsp . The test_include.html is showing the static contents

and test_jsp.jsp is showing the dynamic contents

Include_action.jsp
<html>
<head>

<title>Include Demox</title>

</head>
<body>

<h1>this page contains include action</h1>

<jsp:include page="test_include.html!”/>

<jsp:include page="test_jsp.jsp” />

</body>
</html>




UNIT-2

Test_Include.html
<html>

<body>

Hello How are you?
</body>

</html>
test_jsp.jsp

<html>

<body>

<br>Time is<%=new java.util.Date().getHours()%>
</body>

</html>

b) Forward action
using forward action we can forward current request to corresponding JSP page or servlet. Here is a
simple demonstration in which we have created two web pages the first one is main JSP page named
first.jsp in which we are using JSP action forward and forwarding current request to an HTML page
which is named Second.html
first.jsp
<html>
<head>
<title>Forward action demo</title>
</head>
<body>
<h1>This page contains forward action</h1>
<jsp:forward page="Second.html” />
</body>
</html>
Second.html
<html>
<body>
<strong>you are forwarded to second page</strong>
</body>
</html>
c)Plugin action
The plugin action is used to embed an applet or a bean.
ColorDemo.java
Import java.awt.*;
Import java.applet.*;
Public class ColorDemo extends Applet
{
Public void paint(Graphics g)
{
setBackground(Color.cyan);
setForeground(Color.red);
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g.drawsString(“colourful applet”,50,30);
ColornewColor=new Color(255,255,0);
g.setColor(newColor);

g.drawString(“colourful applet”,50,70);

}
}

When we compile ColorDemo.class file is generated. Now create a folder namedPluginActionin your
tomcat directory in the subfolder webapps/jsp-examples copy the class file in PluginAction directory

Plugin_action.jsp

<jsp:plugin type="applet” code="ColorDemo” codebase="/jsp-examples/PluginAction” width="190"
height="190">

<jsp:fallback><strong>sorry applet cannot be loaded</strong></jsp:fallback>

</jsp:plugin>

Custom action:

Custom action allows us to create user-defined tag. The programmer can hide the java class code
And can acess that code from the JSP page

Advantages of Custom Tags

The key advantages of Custom tags are as follows:

1. Eliminates the need of srciptlet tag The custom tags eliminates the need of scriptlet
tag which is considered bad programming approach in JSP.

2. Separation of business logic from JSP The custom tags separate the the business
logic from the JSP page so that it may be easy to maintain.

3. Reusability The custom tags makes the possibility to reuse the same business logic
again and again.

4. Readability The use of custom tags enhances the readability of the used codes in a JSP
page.The readability increases by encapsulating the use of the Java codes in a JSP page.

Maintainability this feature enables the user to reduce the duplicity of codes present in a JSP

page..

For creating the custom tag the following steps must be adopted.

Step 1: Creation of Tag Handler

Step 2: creation of tag library descriptor

Step 3: creation of JSP with registration and use of tags declared in TLD

Let us understand these steps with illustrating example.
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Step 1:The tag handler is a java class which responds to the events raised by the container. These
events get raised when the custom tag is encountered. Every tag handler class must extend the
TagSupport .This class is supported by JSSPAPI. Now we will create a .java file in

C:\your_tomcat_directory\WEB-INF\classes create a folder say CustomTag and store firsttag.java
firstTag.java
package CustomTag;
import java.io.*;
import javax.servlet.http.*;
import javax.servlet.jsp.*;
import javax.servlet.jsp.tagext.*;
import java.util.*;
public class firsttag extends TagSupport
{
public int doStartTag() throws JspException
{
try
{
JspWriter out = pageContext.getOut();
Out.println(“Hello this is my first custom tag”);

}

catch(Exception €)

{

throw new JspException(e.getMessage());

}

return EVAL_PAGE;

}
¥

10
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In the above Java program out class is extended from the interface TagSupport which has following
methods

« doStartTag() for processing the start tag

« doEndTag() for processing the end tag

« getld() for getting the value of Id attribute

« setld() for setting the value of Id attribute

« getParent() for returning the parent tag instance.
and so on...

The doStartTag method returns EVAL_PAGE which means continue evaluating the page. This is valid
return value. This method throws an exception JspException. In this java program we are simply
displaying the message “Hello!!! This is my first custom Tag”.

Field Name Description

public static int EVAL_BODY _INCLUDE | it evaluates the body content.

public static int EVAL_PAGE it evaluates the JSP page content after the
custom tag.

public static int SKIP_BODY it skips the body content of the tag.

public static int SKIP_PAGE it skips the JSP page content after the
custom tag.

Step 2: now we will create a .tld file. For that purpose switch to the path
C:\your_tomcat_directory\WEB-INF and write the following file named as MyTag.tld
MyTag.tld

<?xml version ="1.0” encoding = “ISO-8859-1"7>

<taglib>

<tlib-version>1.0</tlib-version>

<jsp-version>2.0</jsp-version>

<short-name>MyTag</short-name>

<tag>

<name>MyFirstTag</name> <-- tag name which will be referenced in jsp
<tag-class> CustomTag.firstTag</tag-class> <--java class created in step 1
<body-content>empty</body-content>

</tag>

</taglib>

11
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Step 3: Now we have to register custom tag from MyTag.tld file with JSP page. We can do this using
taglib directive now go to path C:\your_tomcat_directory\WEB-INF and create folder say
CustTagDemo and create following jsp page in that folder

custtag.jsp

<% @ taglib uri = “/WEB-INF/Mytag.tld” prefix = “my”>
<htmlI>

<body>

<h1>welcome following sentence is written using custom tag</h1>
<br/>

<my:MyFirstTag/>

</body>

</html>

3. Introduction to JSTL

JSTL stands for JSP Standard Tag Library. J2EE is typically used for server side
programming using java and JSTL a component of J2EE web application devolopment
platform. The JSTL makes use of JSP along with a tag library. This tag library is useful for
performing some common tasks such as condition execution,data procession and so on. JSTL
allows the programmer to embedded the logic in JSP page using JAVA code. The tag library
makes use of some standard set of tags. There are five categories in which JSTL tags are
defined.

1. core

2. xml

3. sl

4. formatting

5. functions
To use JSTL you must have the JSP(1.2 or higher version )container. The default JSP container
is Tomcat web server. Hence JSTL comes along with higher version of Tomcat.for instance if
you load Tomcat 5.X then the required jar files of JSTL are already installed in Tomcat’s lib
directory. If you have got lower version of tomcat you need to copy these jar files in Tomcat
directory. To get ensured with support of JSTL,just open the WEB-INF directory and check if
jstl.jar and standard.jar files are there or not.

The best option to install JSTL is to download the JWSDP package. This package is Java
Web Service Devolopment’s pack and you can get it fom the URL

http://java.sun.com/products/jsp/jstl

To install JSTL in tomcat just copy the jstl.jar and standard.jar files in the lib folder of

12
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WEB-INF directory to your Tomcat.
Core Tag:

<c:out>
<c:set>
<c:if>
<c:choose>
<c:when>
<c:otherwise>
<c:forEach>
<c:forTokens>
<c:url>

. <c:redirect>

. <C:param>

. <c:import>

. <c:remove>

© oo Nk WNRE

el ol
W N PO

1.c-out.jsp

<%@ taglib uri="http://java.sun.com/jsp/jstl/core™ prefix="c" %>
<html>

<head>

<title>Tag Example</title>

</head>

<body>

<c:out value="${'"Welcome to javaTpoint}"/>
</body>

</html>

Output:

Welcome to javaTpoint

2. c-set.jsp

<%@ taglib uri="http://java.sun.com/jsp/jstl/core™ prefix="c" %>
<html>

<head>

<title>Core Tag Example</title>

</head>

<body>

<c:set var="Income" scope="session" value="${4000*4}"/>
<c:out value="${Income}"/>

</body>

</html>

Output:

16000
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3.c-if.jsp
<%@ taglib uri="http://java.sun.com/jsp/jstl/core" prefix="c" %>
<html>
<head>
<title>Core Tag Example</title>
</head>
<body>
<c:set var="income" scope="session" value="${4000*4}"/>
<c:if test="${income > 8000}">
<p>My income is: <c:out value="${income}"/><p>
</c:if>
</body>
</html>
Output:
My income is:16000

4. c-choose.jsp

<%(@ taglib uri="http://java.sun.com/jsp/jstl/core" prefix="c" %>

<html>
<head>
<title>Core Tag Example</title>
</head>
<body>
<c:set var="income" scope="session" value="${4000*4}"/>
<p>Your income is : <c:out value="${income}"/></p>
<c:choose>

<c:when test="${income <= 1000}">

Income is not good.
</c:when>
<c:when test="${income > 10000}">

Income is very good.
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</c:when>
<c:otherwise>
Income is undetermined...
</c:otherwise>
</c:choose>
</body>
</html>

Output:

Income is very good.

6. c-forEach.jsp

<%@ taglib uri="http://java.sun.com/jsp/jstl/core™ prefix="c" %>

<html>

<head>

<title>Core Tag Example</title>

</head>

<body>

<c:forEach var="j" begin="1" end="3">
Item <c:out value="${j}"/><p>

</c:forEach>

</body>

</html>

Output:

Item 1

Item 2

Item 3

7. c-forTokens.jp

<%@ taglib uri="http://java.sun.com/jsp/jstl/core™ prefix="c" %>

<html>

<head>

<title>Core Tag Example</title>
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</head>

<body>

<c:forTokens items="Rahul-Nakul-Rajesh™ delims="-" var="name">
<c:out value="${name}"/><p>

</c:forTokens>

</body>

</html>

Output:

Rahul

Nakul

Rajesh

9. c-remove.jsp

<%@ taglib uri="http://java.sun.com/jsp/jstl/core™ prefix="c" %>

<html>

<head>

<title>Core Tag Example</title>

</head>

<body>

<c:set var="income" scope="session" value="${4000*4}"/>

<p>Before Remove Value is: <c:out value="${income}"/></p>

<c:remove var="income"/>

<p>After Remove Value is: <c:out value="${income}"/></p>

</body>

</html>

Output:

Before Remove Value is: 16000

After Remove Value is:
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IMPLICIT JSP OBJECTS:

The objects which we access in our JSP page, without any explicit declaration are called as
implicit objects. Implicit objects are exposed by the JSP container and can be seen in the
generated servlet of a JSP page.

Implicit objects are advantageous because, they don’t require the JSP authors to explicitly
declare and initialize a few of the servlet objects, which is a difficult task.

Object Class/Interface Description

application | javax.servlet.ServletConfig Represents the context for the JSP page
servlet

session javax.servlet.http.HttpSession This variable is used to access current

client’s session.

request javax.servlet.http.HttpServletRequest It provides the method for accessing the
information made by current request.

Response javax.servlet.http.HttpServletResponse | It provides the methods related to adding
cookies, session, setting headers.

PageContent | javax.servlet.jsp.PageContent It provides access to several JSP
attributes.
Page Java.lang.object This variable is assigned to instance of

JSP implementation class.

Out Javax.Servlet.jsp.JspWriter It provides methods related to I/O.

Exception Java.lang.Throwable This object is used for handling error
pages and contain information about
runtime errors.

config Javax.servlet.ServletConfig It helps in passing the information to the
servlet or JSP page during initialization.

Scripting elements:

Scripting allows us to embed java code in a JSP page and scripting elements (scriptlets,
declaration and expressions) allows us to do scripting. Scripting elements are executed at
request processing time and are used for a variety of purposes including manipulation of

objects, perform calculation on runtime variables values, etc.
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Conditional processing:

Sometimes to built the complex logic we require conditional statements. We can embed JAVA
conditional statements in JSP. This task can be done by scriptlets. The syntax for scriptlets is:
<% any java code %>

Sample program for conditional processing:

<%@ page language="java” ContentType="text/html” %>

<html>

<head><title>Introduction to scriptlet</title></head>

<body>

<h1>

<% out.println(“JSP is very interesting”); %>

</h1>

</body>

</htmi>

Web.xml file:

<web-app>

</web-app>

Displaying Values Using An Expression To Set An Attribute:

The JSP expressions are used to insert java values directly into the output. The syntax of using
expression is as follows:

<%= Expression code %>

This expression gets evaluated at runtime and then the result will get displayed on the web
browser. Thus tags <%= and %> is used.

Sample program for using an expression:

Scripting.jsp file:

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

<html>

<head><title>Scripting elements example</title></head>

<body>

<%! int count=0; %>

<% count++;

out.printIn(*'You are accessing this page for "+count+ "times");

out.printIn(new Date().toString());

00>

<%= count %>

</body>

</html>

Web.xml file:

<web-app>

</web-app>

Directory structure:

There are some predefined variables that can be used while defining the expressions. These
variables can be used along with the implicit object.

Declaring Variables And Methods:

JSP allow us to use the user defined variables and methods using declaration. The variables and
methods can be used along with scriptlets and expression. The syntax for declaration is as
follows:

18



UNIT-2

<%! Any java code %>
Sample program for declaring variables and methods:

<%@ page language="java" contentType="text/html" %>
<% String msg="Hello"; %>

<%! public String MyFunction(String msg)
{

returnmsg;

}

%>

<htmI>

<head>

<title>Use of Method</title>

</head>

<body>

<%

out.printIn("Before function call:"+msg); %>
<br>

After function call: <%= MyFunction("Web Technologies") %>
</body>

</htmi>

Web.xml file:

<web-app>

</web-app>
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Error Handling and Debugging:

While developing any application we come across several errors.We may get syntactical
errors during development of JSP pages. When we are writing JSP code, a programmer may
leave a coding errors which can occur at any part of the code. You can have following type
of errors in your JSP code:

+Checked exceptions: A checked exception is an exception that is typically a user error or a
problem that cannot be foreseen by the programmer. For example, if a file is to be opened,
but the file cannot be found, an exception occurs. These exceptions cannot simply be ignored
at the time of compilation.

*Runtime exceptions: A runtime exception is an exception that occurs that probably could
have been avoided by the programmer. As opposed to checked exceptions, runtime
exceptions are ignored at the time of compilation.

«Errors: These are not exceptions at all, but problems that arise beyond the control of the
user or the programmer. Errors are typically ignored in your code because you can rarely do
anything about an error. For example, if a stack overflow occurs, an error will arise. They are
also ignored at the time of compilation.

Error Handling:

Using Exception Object:

*The exception object is an instance of a subclass of Throwable (e.g., java.lang.
NullPointerException) and is only available in error pages. Following is the list of important
medthods available in the Throwable class.

1 public String getMessage() Returns a detailed message about the exception that has
occurred. This message is initialized in the Throwable constructor.

2 public Throwable getCause() Returns the cause of the exception as represented by a
Throwable object.

3 public String toString() Returns the name of the class concatenated with the result of
getMessage()

4 public void printStackTrace() Prints the result of toString() along with the stack trace to
System.err, the error output stream. 5 public StackTraceElement [] getStackTrace()
Returns an array containing each element on the stack trace. The element at index O
represents the top of the call stack, and the last element in the array represents the method at
the bottom of the call stack.

6 public Throwable fillinStackTrace() Fills the stack trace of this Throwable object with

the current stack trace, adding to any previous information in the stack trace.
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JSP gives you an option to specify Error Page for each JSP. Whenever the page throws an
exception, the JSP container automatically invokes the error page.
*Following is an example to specifiy an error page for a main.jsp. To set up an error page, use
the
Main.jsp

<%@ page errorPage="xxx" %> directive.

<%@ page errorPage="ShowError.jsp" %>
<html> <head> <title>Error Handling Example</title> </head>

<body>

<% // Throw an exception to invoke the error page
intx=1;

if (x==1)

{

throw new RuntimeException("Error condition!!!");
¥

%>

</body> </html>

Now you would have to write one Error Handling JSP ShowError.jsp, which is given
below.

Notice that the error-handling page includes the directive <%@ page isErrorPage="true"
%>. This directive causes the JSP compiler to generate the exception instance variable.
ShoweError.jsp

<%@ page isErrorPage="true" %>
<html> <head> <title>Show Error Page</title> </head>
<body> <h1>Opps...</h1>
<p>Sorry, an error occurred.</p> <p>Here is the exception stack trace: </p> <pre>
<% exception.printStackTrace(response.getWriter()); %>
</pre> </body> </html>
Now try to access main.jsp, it should generate something as follows:
Out Put
java.lang.RuntimeException: Error condition!!! ...... Opps... Sorry, an error
occurred. Here is the exception stack trace:
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Example:

<%@ page language="java"contentType="text/htm|">
<%@ page import="java.util.*"%>

<html>

<body>

Today's date is:

<%= new Date().toString() %>

</body>

</html>

In the above code there is starting tag <% but the ending tag %> is missing in first
line which returns an error. HTTP returns status code 500.This value indicates that some
internal error has occurred and therefore the request cannot be fulfilled.

Debugging JSP Action:

After fixing all the syntactical errors, still the application does not work properly due
to local errors. Logical errors cannot be highlighted by the tomcat explicitly. When an
application does not work according to our expectations then we say that logical errors are
there. To get rid of such errors we need to debug our JSP page.

There are debuggers for JSP pages. Visual age is a debugging tool from IBM which
allows us to trace the program line by line. For tracing the JSP page without any debugging
tool we can use print statements which print the values on browser. The runtime errors can
be handled by using exceptions.

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 and the developer can call them directly without being
explicitly declared. JSP Implicit Objects are also called pre-defined variables.

Following table lists out the nine Implicit Objects that JSP supports

S.No. Object Description

1 request This is the HttpServletRequest object associated with the
request.



response
2
out
3
session
4
application
5
config
6
pageContext
7
page
8
Exception
9 p

1. Therequest Object:

UNIT-II
This is the HttpServletResponse object associated with the

response to the client.

This is the PrintWriter object used to send output to the client.

This is the HttpSession object associated with the request.

This is the ServletContext object associated with the
application context.

This is the ServletConfig object associated with the page.

This encapsulates use of server-specific features like higher
performance JspWriters.

This is simply a synonym for this, and is used to call the
methods defined by the translated servlet class.

The Exception object allows the exception data to be accessed
by designated JSP.

The request object is an instance of a javax.servlet.http.HttpServletRequest object.
Each time a client requests a page the JSP engine creates a new object to represent that

request.

The request object provides methods to get the HTTP header information including form
data, cookies, HTTP methods etc.

Example:

reg.htmi

<form action="welcome.jsp">
<input type="text" name="uname">
<input type="submit" value="go"><br/>

</form>
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req.jsp
<%
String name=request.getParameter(*"uname");
out.print("welcome "+name);
%>

2. The response Object:
The response object is an instance of a javax.servlet.http.HttpServletResponse object.

Just as the server creates the request object, it also creates an object to represent the response
to the client.

The response object also defines the interfaces that deal with creating new HTTP
headers. Through this object the JSP programmer can add new cookies or date stamps,
HTTP status codes, etc.
res.htmil

<form action="welcome.jsp">
<input type="text" name="uname">
<input type="submit" value="go"><br/>
</form>
res.jsp
<%
response.sendRedirect("http://www.google.com™);
%>

Theout Object:

The out implicit object is an instance of a javax.servlet.jsp.JspWriter object and is
used to send content in a response.

The initial JspWriter object is instantiated differently depending on whether the page is
buffered or not. Buffering can be easily turned off by using the buffered = 'false" attribute
of the page directive.

The  JspWriter  object contains most of the same methods as
the java.io.PrintWriter class. However, JspWriter has some additional methods designed to
deal with buffering. Unlike the PrintWriter object, JspWriter throws 1OExceptions.

Following table lists out the important methods that we will use to write boolean char, int,
double, object, String, etc.

S.No. Method & Description

out.print(dataType dt)

Print a data type value
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out.printin(dataType dt)

2
Print a data type value then terminate the line with new line character.
out.flush()

3
Flush the stream.

Example:

In this example we are simply displaying date and time.
outimpl.jsp

<htmI>

<body>

<% out.print("Today is:"+java.util.Calendar.getInstance().getTime()); %>
</body>

</html>

Thesession Object:

The session object is an instance of javax.servlet.http.HttpSession and behaves exactly
the same way that session objects behave under Java Servlets.The session object is used to
track client session between client requests.

Example:
ssn.html

<htmI>

<body>

<form action="welcome.jsp">

<input type="text" name="uname">
<input type="submit" value="go"><br/>
</form>

</body>

</html>

ssn.jsp
<html>
<body>
<%

String name=request.getParameter("uname");
out.print("Welcome "+name);
session.setAttribute("user”,name);

<a href="second.jsp">second jsp page</a>
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%>
</body> </html>

second.jsp
<html>
<body>
<%
String name=(String)session.getAttribute("user");
out.print("Hello "+name);
%>
</body>
</html>

The application Object:

The application object is direct wrapper around the ServletContext object for the
generated Servlet and in reality an instance of a javax.servlet.ServletContext object.

This object is a representation of the JSP page through its entire lifecycle. This object is
created when the JSP page is initialized and will be removed when the JSP page is removed
by the jspDestroy() method.By adding an attribute to application, you can ensure that all
JSP files that make up your web application have access to it.

Example:
appl.html

<form action="welcome">

<input type="text" name="uname">
<input type="submit" value="go"><br/>
</form>

web.xml file

<web-app>
<servlet>
<servlet-name>sonoojaiswal</servlet-name>
<jsp-file>/welcome.jsp</jsp-file>
</servlet>

<servlet-mapping>
<servlet-name>sonoojaiswal</servlet-name>
<url-pattern>/welcome</url-pattern>
</servlet-mapping>

<context-param>
<param-name>dname</param-name>
<param-value>sun.jdbc.odbc.JdbcOdbcDriver</param-value>
</context-param>

</web-app>

applobj.jsp
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<%
out.print("Welcome "+request.getParameter("uname"));
String driver=application.getInitParameter(*dname");
out.print("driver name is="+driver);
%>
The config Object

The config object is an instantiation of javax.servlet.ServletConfig and is a direct
wrapper around the ServletConfig object for the generated servlet. This object allows the JSP
programmer access to the Servlet or JSP engine initialization parameters such as the paths or
file locations etc. 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.

The following config method is the only one you might ever use, and its usage is trivial
config.getServletName();

This returns the servlet name, which is the string contained in the <servlet-name> element
defined in the WEB-INF\web.xml file.

Generally, it is used to get initialization parameter from the web.xml file.Example
con.html
<form action="welcome">
<input type="text" name="uname">
<input type="submit" value="go"><br/>
</form>

web.xml file

<web-app>

<servlet>
<servlet-name>sonoojaiswal</servlet-name>
<jsp-file>/welcome.jsp</jsp-file>
<init-param>
<param-name>dname</param-name>
<param-value>sun.jdbc.odbc.JdbcOdbcDriver</param-value>
</init-param>
<[servlet>

<servlet-mapping>
<servlet-name>sonoojaiswal</servlet-name>
<url-pattern>/welcome</url-pattern>
</servlet-mapping>
</web-app>

welcome.jsp
<%
out.print("Welcome "+request.getParameter(*uname"));
String driver=config.getInitParameter(dname");
out.print("driver name is="+driver);
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%>
The pageContext Object

The pageContext object is an instance of a javax.servlet.jsp.PageContext class. The
pageContext object is used to represent the entire JSP page. This object is intended as a
means to access information about the page while avoiding most of the implementation
details. This object stores references to the request and response objects for each request.
The application, config, session, and out objects are derived by accessing attributes of this
object. The pageContext object also contains information about the directives issued to the
JSP page, including the buffering information, the errorPageURL, and page scope.

The PageContext class defines several fields, including PAGE_SCOPE,
REQUEST_SCOPE, SESSION_SCOPE, and APPLICATION_SCOPE, which identify
the four scopes. It also supports more than 40 methods, about half of which are inherited
from the javax.servlet.jsp.JspContext class.

One of the important methods is removeAttribute. This method accepts either one or
two arguments. For example, pageContext.removeAttribute (“'attrName') removes the
attribute from all scopes, while the following code only removes it from the page scope —

pageContext.removeAttribute("attrName", PAGE_SCOPE);
Example

pagcon.html

<html>

<body>

<form action="welcome.jsp">

<input type="text" name="uname">
<input type="submit" value="go"><br/>
</form>

</body>

</html>

pagcon.jsp
<htmI>
<body>
<%
String name=request.getParameter("uname");
out.print("Welcome "+name);

pageContext.setAttribute("user"”,name,PageContext. SESSION_SCOPE);
<a href="second.jsp">second jsp page</a>

%>

</body>

</html>
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second.jsp
<html>
<body>
<%
String name=(String)pageContext.getAttribute(*“user”,PageContext. SESSION_SCOPE);
out.print("Hello "+name);
%>
</body>
</html>
The page Object
This object is an actual reference to the instance of the page. It can be thought of as an
object that represents the entire JSP page. The page object is really a direct synonym for

the this object.

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™); %>

The exception Object

The exception object is a wrapper containing the exception thrown from the previous page.
It is typically used to generate an appropriate response to the error condition.

<%@ page isErrorPage="true" %>

<html>

<body>

Sorry following exception occured:<%= exception %>
</body>

</html>

index.jsp
<form action="process.jsp">
Nol:<input type="text" name="n1"/><br/><br/>
Nol:<input type="text" name="n2" /><br/><br/>
<input type="submit" value="divide"/>
</form>

process.jsp
<%@ page errorPage="error.jsp" %>
<%
String num1=request.getParameter("'nl");
String num2=request.getParameter("'n2");
int a=Integer.parselnt(num1);
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int b=Integer.parselnt(num2);
int c=a/b;
out.print("division of numbers is: "+c);
%>
error.jsp
<%@ page isErrorPage="true" %>
<h3>Sorry an exception occured!</h3>
Exception is: <%= exception %>

Sharing Data between JSP Pages, Requests, and Users
*Any real application consists of more than a single page, and multiple pages often need
access to the same information and server-side resources.
*When multiple pages are used to process the same request, for instance one page that
retrieves the data the user asked for and another that displays it, there must be a way to pass
data from one page to another.
*In an application in which the user is asked to provide information in multiple steps, such as
an online shopping application, there must be a way to collect the information received with
each request and get access to the complete set when the user is ready.
*Other information and resources need to be shared among multiple pages, requests, and all
users. Examples are information about currently logged-in users, database connection pool
objects, and cache objects to avoid frequent database lookups.
To share Data
Need to know how to

1) Structure a JSP application

2) Pass control from one JSP page to another

3) Pass data from one JSP to another
Example
A shopping application that accepts a user’s payment details on a form, validates the details
and displays a confirmation page or error depending upon user input
*Various ways that JSP pages for collection of payment details can be structured. Can even
have everything on a single JSP page (messy for anything but simplest apps)
*Have used 3 JSP pages: - payment details on a form (userinput.jsp) - validation of the details
(validateinfo.jsp) - display of a confirmation page (confirmed.jsp) or error (userinput.jsp)

depending upon user input .
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Structure of JSP pages: example

Userinput.jsp Infovalidate.jsp Confirmed.jsp

Presentation Request Processing & Business logic Presentation
Userinput.jsp:
Displays a form into which user enters their details.
infovalidate.jsp
Validates the info provided in userinput.jsp and passes back to userinput.jsp if there’s
an error, or confirmed.jsp if info is valid.
confirmed.jsp
Displays a message to user to confirm payment made.

Passing Control and Data between JSP Pages:

A web based application is a client/server application that requires to handle multiple
pages. Multiple pages may access same kind of information where the data consistency must
be provided. When particular request is processing some data when that data is navigating
from one page to another it should remain the same. If at all request makes some desired
modifications on that data then those modifications should be reflected over all the pages that
are using that data.

For a web application JSP technology uses Model View Controller architecture model.
The logic is classified in 3 partitions.

e Request Processing
e Business Logic
e Presentation

For example consider mail login page. First access the site to login which is view page.
After entering username and password it will be validated for authentication which is
referred as process page. If invalid you will remain in login page otherwise the inbox page
will be displayed again this is a view page. This scenario is as follows.

12
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Passing Control between Pages:

Here we are passing the parameters along with forward request. For passing parameters

we are using <jsp:param> action tag. In this example we are passing 4 parameters along with

<jsp:forward> and later we are displaying them on the forwarded page. In order to fetch the

parameters on display.jsp page we are using getParameter method of request implicit object.

<html>

<head>

<title>JSP forward example with parameters</title>

</head>

<body>

<jsp:forward page="display.jsp">

<jsp:param name="name" value=Ria" />

<jsp:param name="site" value="Blogspot.com" />

<jsp:param name="tutorialname" value="jsp forward action" />

<jsp:param name="reqcamefrom" value="pctrl.jsp" />

</jsp:forward>

13
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</body>

</html>
display.jsp
<html>
<head>
<title>Display Page</title>
</head>
<body>
<h2>Hello this is a display.jsp Page</h2>
My name is: <%-=request.getParameter("name") %><br>
Website: <%-=request.getParameter(*'site") %><br>
Topic: <%=request.getParameter("tutorialname") %><br>
Forward Request came from the page: <%-=request.getParameter("reqcamefrom") %>
</body>
</html>
Passing Data between Jsp Pages:
In context of JSP/Servlets data can be accessed in 4 different scopes: page, request,
application and session. Scope defines lifetime, availability of an object or data.
Page Scope: Objects can be accessed within that jsp page only.
Request Scope: Objects can be accessed by any page involved in the processing of request.
Session Scope: objects can be accessed for the entire browsing period by the pages origination
from the same browser.
Application Scope: Objects can be accessed by any user of the web application and persist for the
lifetime of server.
inputform.jsp
<html>
<head>
<title>Data Passing between JSP Pages</title>
</head>
<body>
<%

if(request.getParameter(*"UserName")==

{

00>
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<jsp:forward page="ErrorPage.jsp"/>

<%
}
else if(request.getParameter("UserName™")!=null)
{
%>
<jsp:forward page="MyJsp.jsp"/>
<%
}
else
{
%>
<form method="get" action="inputform.jsp">
<strong>Enter UserName:</strong>
<input type="text" name="UserName"><br>
<input type="submit" value="enter">
</form>
<%
}
%>
</body>
</htmi>
MyJsp.jsp
<htmI>
<head>
<title>Data Passing between JSP Pages</title>
</head>
<body>
Welcome<b>${param.UserName}</b>
</body>
</html>
ErrorPage.jsp
<html>

<body>
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U have not given username

<a href="inputform.jsp">Click here</a>
</body>
</html>
Passing Data between Pages using Session object
In web applications user moves from one page to another.to keep track of user data and
consistent throughout the web application session implicit object is used. Using session we
can save the data of particular page.
Example:
First.jsp
<%@ page language="java"%>
<htmI>
<body>
<form method="post" action="second.jsp">
<strong>UserName:</strong>
<input type="text"name="UserName"><br>
<input type="password" name="Password"><pbr>
<input type="submit" value="submit">
</form>
</body>
</html>
In the below example using getParameter method of request object we are retrieving the
parameters Username and Password.Using session object we cans et the values to the
attributes.
second.jsp
<%@ page language="java"%>
<%
String un=request.getParameter("UserName");
String pwd=request.getParameter("Password");
session.setAttribute(UserName,un);
session.setAttribute(Password,pwd);
%>
<html>

<body>
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<a href="third.jsp">Click here to view the next session</a>

</body>

</html>
third.jsp

<%@ page language="java"%>

<%

String un=(String)session.getAttribute("UserName");

String pwd=(String)session.getAttribute("Password");

%>

<htmI>

<body>

<strong>UserName is:<%= un %>

<strong>Password is:<%= pwd %>

</body>

</html>
Memory Usage Considerations:

Application and session scope objects consume memory at server side.

In application scope we can put the number of objects and by counting memory
consumption of each object. So, total memory usage can be calculated as sum of memory
consumptions made by all objects.

The memory usage for session scope is bit complex. Total no of objects in session scope
depends on no of concurrent sessions. Hence to compute memory usage in current session we
must know:

e The size of each object.
e How many current users are there?
e How long each session lasts?

If we store large number of objects then memory usage in session scope is heavy. Hence

to put memory requirement under control follow these guidelines:
e Place only most needed objects in each session.
e The session must be ended explicitly i.e there must be logout.

e Timeout period for each session.
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Scope of JSP Objects

The availability of a JSP object for use from a particular place of the application is defined as
the scope of that JSP object. Every object created in a JSP page will have a scope. Object

scope in JSP is segregated into four parts and they are page, request, session and application.

e page
‘page’ scope means, the JSP object can be accessed only from within the same page
where it was created. The default scope for JSP objects created using <jsp:useBean>
tag is page. JSP implicit objects out, exception, response, pageContext, config and
page have ‘page’ scope.

e request
A JSP object created using the ‘request’ scope can be accessed from any pages that
serves that request. More than one page can serve a single request. The JSP object
will be bound to the request object. Implicit object request has the ‘request’ scope.

e session
‘session’ scope means, the JSP object is accessible from pages that belong to the same
session from where it was created. The JSP object that is created using the session
scope is bound to the session object. Implicit object session has the ‘session’ scope.

o application
A JSP object created using the ‘application’ scope can be accessed from any pages
across the application. The JSP object is bound to the application object. Implicit

object application has the ‘application’ scope.
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