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SECTION – A (10 X 1 = 10 Marks)

ANSWER ANY 10 QUESTIONS 
1. Define dynamic web page. 
A dynamic web page is a web page that changes its content based on the user's 
     actions, preferences, or other variables. 
2.  Compare the relation between client and server.

The client-server relationship is when a client requests services or resources from a  

     server. The server then processes the request and returns the requested information to the 
     client.

3. Outline the usage of HTML5 Canvas. 

The HTML <canvas> element is used to draw graphics on a web page.

4. Write the syntax of script tag with example.

<script type="text/javascript">
document.write(" Welcome to Javascript world!");
</script>

5. Define AJAX.

AJAX, or Asynchronous JavaScript and XML, is a group of web development  

     techniques that make web applications more responsive to user interaction. 

6. Show the definition of dependency injection.


"Dependency Injection" refers to a software design pattern where a piece of code 
     explicitly receives the necessary components or services (dependencies) it needs from an 
     external source, rather than creating them internally

7. Define CGI.

CGI, or Common Gateway Interface, is a way for web servers to communicate with 
     external programs that create content for web pages.
8. Show the difference between GET and POST method.
"GET" sends data as part of the URL, making it visible to the user, while "POST" 
     sends data within the body of the request, keeping it hidden from the URL

9. Define Java been.

A Java bean is a reusable software component that is written in Java. It is a standard Java 
     class that encapsulates data and functionality.

10. Show the syntax of expression tag in JSP with example.




<% int n1=10; int n2=30; %>




<% out.println("<br>sum of n1 and n2 is "); %> 

<%= n1+n2 %> <!-- Expression tag -->

11. Define socket.

A socket is one endpoint of a two-way communication link between two programs running on 
      the network. A socket is bound to a port number so that the TCP layer can identify the 
       application that data is destined to be sent to. An endpoint is a combination of an IP address and a 
      port number.

12. Explain the syntax of UPDATE query.
UPDATE table_name SET column_name = value [, column_name = value...] 
[WHERE condition]
SECTION – B (5 X 5 = 25 Marks) 

ANSWER ANY 5 QUESTIONS
13. Illustrate the three tier architecture of web technology.



The following figure illustrates the 3 tier architecture:
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1. Presentation Tier (Client Tier)
The user interface and user interaction are under the control of the Presentation Tier. It functions as the application’s front end, where users enter information and see the outcomes.
· Components:
· User Interface (UI): Includes web browsers, mobile apps, or desktop applications that users interact with. It displays data and collects user inputs.
· User Interaction Logic: Handles how user inputs are processed and communicated to the Application Tier. This can involve form validation, data formatting, and sending requests to the server.
· Responsibilities:
· Display data from the Application Tier to the user.
· Collect user inputs and forward them to the Application Tier.
· Provide a user-friendly interface and manage user interactions.
2. Application Tier (Business Logic Tier)
The Application Tier is where the core business logic resides. It processes user requests, performs calculations, enforces business rules, and interacts with the Data Tier to retrieve or store data.
· Components:
· Business Logic: Implements the rules and processes specific to the application, such as order processing, authentication, or data validation.
· Application Server: Manages communication between the Presentation and Data Tiers and hosts the business logic. Web servers and application servers such as Apache Tomcat, Microsoft IIS, or JBoss are examples.
· Responsibilities:
· Process and interpret data received from the Presentation Tier.
· Execute business logic and apply rules.
· Communicate with the Data Tier to retrieve or store information.
· Send processed data back to the Presentation Tier for user display.
3. Data Tier (Database Tier)
The Data Tier is responsible for data management and storage. It handles all database operations, including data retrieval, updates, and management.
· Components:
· Database Management System (DBMS): Software like MySQL, Oracle, or Microsoft SQL Server that manages data storage and retrieval.
· Database: The actual repository where data is stored, organized in tables or other structures.
· Responsibilities:
· Store and manage data securely and efficiently.
· Handle queries and transactions initiated by the Application Tier.
· Ensure data integrity, consistency, and availability.
· Provide backup and recovery mechanisms to protect data.
14. Explain user defined function in java script with suitable example.
       Definition



A JavaScript function is a block of code designed to perform a particular task.

       A JavaScript function is executed when "something" invokes it (calls it).


Syntax




function name(parameter1, parameter2, parameter3) 
{
  

// code to be executed
}

· A JavaScript function is defined with the function keyword, followed by a name, followed by parentheses ().

· Function names can contain letters, digits, underscores, and dollar signs (same rules as variables).

· The parentheses may include parameter names separated by commas:
(parameter1, parameter2, ...)
· The code to be executed, by the function, is placed inside curly brackets: {}
15.  Examine Disadvantages and Limitations of CGI
Overhead in page loads: Each page load in CGI incurs overhead by having to load the script into memory, which can impact performance, especially in high-traffic websites. For example, if a website receives a large number of requests, the overhead of loading the CGI script for each request can result in slower response times.

Limited caching capabilities: CGI scripts do not easily allow for caching of data in memory between page loads, which can affect performance and scalability. For example, if a website requires frequent database queries or other resource-intensive tasks, CGI may not be the best choice due to limited caching capabilities.

Security: Since CGI scripts are executed on the server, there is always a risk of security vulnerabilities. For example, if the script does not properly validate user input, it may be vulnerable to SQL injection attacks.

Scalability: CGI is not well-suited for handling large volumes of traffic or requests. As the number of requests increases, the performance of the server may suffer, leading to slower response times or even crashes.

16. Explain the servlet life cycle with neat sketch.

Life Cycle of a Servlet (Servlet Life Cycle) 

1. Servlet class is loaded 

2. Servlet instance is created 

3. The init method is invoked 

4. The service method is invoked 

5. The destroy method is invoked
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1) Servlet class is loaded 



The classloader is responsible to load the servlet class. The servlet class is loaded when the 

      first request for the servlet is received by the web container.
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) The init method is invoked 



The web container calls the init method only once after creating the servlet instance. The init 
     method is used initialize the servlet. It is the life cycle method of the javax.servlet.Servlet 
      interface. Syntax of the init methodgiven below: 
                  public void init(ServletConfig config) throws ServletException 
4)The 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) The 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()
17. Illustrate the advantages of java beans.



There are various advantages of a JavaBean that are as follows.

1. Exposure to other applications
One of the most important advantages of a JavaBean is, the events properties and the methods of a bean can be exposed directly to another application.

2. Registration to receive events
A JavaBean can be registered to receive events from other objects. However, we can 
    also generate events that can be sent to other objects.

3. Ease of configuration
We can easily use auxiliary software to configure the JavaBean. However, we can 
    also save the configuration setting of a JavaBean to persistent storage.

4. Portable
As JavaBeans are built in Java, we can easily port them to any other platform that 
    contains JRE.

5. Lightweight
JavaBeans are light weighted, I.e., we don't need to fulfill any special requirement to use it. Also, it is very easy to create them. However, it doesn't need a complex system to register components with JRE.

The other advantages of JavaBeans include reusability, deployment, and customization that can be archived using JavaBeans.

However, there are a few disadvantages of JavaBeans, which are its mutability, which makes it not working with Immutable Objects. Also, creating a setter and getter for each property in a class may lead to a boilerplate code.

18. Discuss on different types of JSP Action Tags.


JSP scripting language include several tags or scripting elements that performs various tasks such as declaring variables and methods, writing expressions, and calling other JSP pages. These are known as JSP scripting elements. The different types of scripting elements are summarized in the following table:

	JSP Tag
	Brief Description
	Tag Syntax

	Directive
	Specifies translation time instructions to the JSP engine.
	<%@ directives %>

	Declaration
	Declaration Declares and defines methods and variables.
	<%! variable dceclaration & method definition %>

	Scriptlet
	Allows the developer to write free-form Java code in a JSP page.
	<% some Java code %>

	Expression
	Used as a shortcut to print values in the output HTML of a JSP page.
	<%= an Expression %>

	Action
	Provides request-time instructions to the JSP engine.
	<jsp:actionName />

	Comment
	Used for documentation and for commenting out parts of JSP code.
	


Example code showing different types of JSP Tags:
<%-- Counter.jsp --%>             
<%-- Comment Tag --%>

<%@ page language="java" %>       <%-- Directive Tag --%>
<%! int count = 0; %>             
   <%-- Declaration Tag --%>
<% count++; %>                    
   <%-- Scriptlet Tag --%>
Welcome! You are visitor number
<%= count %>                      
   <%-- Expression Tag --%
19. Discuss on remote method invocation with suitable example.
       Remote Method Invocation (RMI) 

Remote Method Invocation (RMI) allows a Java object that executes on one machine 

to invoke a method of a Java object that executes on another machine. This is an important feature, because it allows you to build distributed applications. While a complete discussion of RMI is outside the scope of this book, the following simplified example describes the basic principles involved.
A Simple Client/Server Application Using RMI
 The server receives a request from a client, processes it, and returns a result. In this example, the request specifies two numbers. The server adds these together and returns the sum. 

Step One: Enter and Compile the Source Code 

This application uses four source files. The first file, AddServerIntf.java, defines the remote interface that is provided by the server. It contains one method that accepts two double arguments and returns their sum. All remote interfaces must extend the Remote interface, which is part of java.rmi. Remote defines no members. Its purpose is simply to indicate that an interface uses remote methods. All remote methods can throw a RemoteException. 

import java.rmi.*; 

public interface AddServerIntf extends Remote 

{ 

double add(double d1, double d2) throws RemoteException; 

} 

The second source file, AddServerImpl.java, implements the remote interface. The

        implementation of the add( ) method is straightforward. Remote objects typically extend   

         UnicastRemoteObject, which provides functionality that is needed to make objects available 

       from remote machines.

import java.rmi.*; 

import java.rmi.server.*; 

public class AddServerImpl extends UnicastRemoteObject implements AddServerIntf 

{ 

public AddServerImpl() throws RemoteException { } 

public double add(double d1, double d2) throws RemoteException 

               { 

return d1 + d2; 

               } 

        } 

The third source file, AddServer.java, contains the main program for the server machine. 

Its primary function is to update the RMI registry on that machine. This is done by using the rebind( ) method of the Naming class (found in java.rmi). That method associates a name with an object reference. The first argument to the rebind( ) method is a string that names the server as "AddServer". Its second argument is a reference to an instance of AddServerImpl. 
import java.net.*; 
import java.rmi.*; 
public class AddServer 
       { 
public static void main(String args[]) 
{
try { 

AddServerImpl addServerImpl = new AddServerImpl(); Naming.rebind("AddServer", addServerImpl); 

                                          } 

                                   catch(Exception e) 

                                  { 

System.out.println("Exception: " + e); 

                                   } 

                         } 

}
SECTION – C (4 X 10 = 40 Marks) 

ANSWER ANY 4 QUESTIONS 

20. Explain about servlet session tracking with suitable example.
· The conversation of a user over a period of time is referred to as a session. In general, it refers to a certain period of time.

· The recording of the object in session is known as tracking.

· Session tracking is the process of remembering and documenting customer conversations over time. Session management is another name for it.

· The term “stateful web application” refers to a web application that is capable of remembering and recording client conversations over time.
Session Tracking employs Four Different techniques

1. Cookies

2. Hidden Form Field

3. URL Rewriting

4. HttpSession

1. Cookies

Cookies are little pieces of data delivered by the web server in the response header and kept by the browser. Each web client can be assigned a unique session ID by a web server. Cookies are used to keep the session going. Cookies can be turned off by the client.

2. Hidden Form Field

The information is inserted into the web pages via the hidden form field, which is then transferred to the server. These fields are hidden from the user’s view.

Illustration:

<input type = hidden'  name = 'session' value = '12345' >

3. URL Rewriting

With each request and return, append some more data via URL as request parameters. URL rewriting is a better technique to keep session management and browser operations in sync.

4. HttpSession

A user session is represented by the HttpSession object. A session is established between an HTTP client and an HTTP server using the HttpSession interface. A user session is a collection of data about a user that spans many HTTP requests.

Illustration:

HttpSession session = request.getSession( );
Session.setAttribute("username", "password");

The request must be made. Before sending any document content to the client, you 
must first call getSession(). The following is a list of the most significant methods provided by the HttpSession object:

	Method
	Description

	public Object getAttribute(String name)
	This method returns the object in this session bound with the supplied name, or null if no object is bound with the name.

	public Enumeration getAttributeNames()
	This function returns an Enumeration of String objects with the names of all the items associated with this session.

	public long getCreationTime()
	This method returns the milliseconds since midnight January 1, 1970 GMT, when this session was created.

	public String getId()
	This function returns a string that contains the session’s unique identification.

	public long getLastAccessedTime()
	This function returns the session’s most recent accessible time in milliseconds since midnight on January 1, 1970 GMT.

	public int getMaxInactiveInterval()
	The maximum time interval (seconds) for which the servlet container will keep the session open between client requests is returned by this function.

	public void invalidate()
	This function unbinds any objects connected to this session and invalidates it.

	public boolean isNew()
	If the client is unaware of the session or decides not to join it, this function returns true.

	public void removeAttribute(String name)
	The object bound with the supplied name is removed from this session using this method.

	public void setAttribute(String name, Object value)
	This function uses the supplied name to tie an object to this session.

	public void setMaxInactiveInterval(int interval)
	This function defines the interval between client requests before the servlet container invalidates this session in seconds.


Example: Java Program to Illustrate Creation and last-accessed Times for a Session
KKSession.java
// Import required java libraries
import java.io.*;
import java.util.*;
import javax.servlet.*;
import javax.servlet.http.*;
// Extend HttpServlet class
public class KKSession extends HttpServlet {
    public void doGet(HttpServletRequest request,
                      HttpServletResponse response)
        throws ServletException, IOException
    {
        // Create a session object if it is already not
        // created.
        HttpSession session = request.getSession(true);
        // Get session creation time.
        Date createTime
            = new Date(session.getCreationTime());
        // Get last access time of this web page.
        Date lastAccessTime
            = new Date(session.getLastAccessedTime());
        String title = "Welcome Back to geeksforgeeks";
        Integer visitCount = new Integer(0);
        String visitCountKey = new String("visitCount");
        String userIDKey = new String("userID");
        String userID = new String("KK");
        // Check if this is new comer on your web page.
        if (session.isNew()) {
            title = "Welcome to Servlet Session Tracking";
            session.setAttribute(userIDKey, userID);
        }
        else {
            visitCount = (Integer)session.getAttribute(
                visitCountKey);
            visitCount = visitCount + 1;
            userID
                = (String)session.getAttribute(userIDKey);
        }
        session.setAttribute(visitCountKey, visitCount);
        // Set response content type
        response.setContentType("text/html");
        PrintWriter out = response.getWriter();
        String docType
            = "<!doctype html public \"-//w3c//dtd html 4.0 "
              + "transitional//en\">\n";
        out.println(docType + "<html>\n"+ "<head><title>" + title + "</title></head>\n"
            +"<body bgcolor = \"#f0f0f0\">\n" + "<h1 align = \"center\">" + title + "</h1>\n"
            + "<h2 align = \"center\">KK Session Information</h2>\n"
            + "<table border = \"1\" align = \"center\">\n"
            +"<tr bgcolor = \"#949494\">\n"
            + "  <th>Session info</th><th>value</th>"
            + "</tr>\n"
            + "<tr>\n"
            + "  <td>id</td>\n"
            + "  <td>" + session.getId() + "</td>"
            + "</tr>\n"
            + "<tr>\n"
            + "  <td>Creation Time</td>\n"
            + "  <td>" + createTime + "  </td>"
            + "</tr>\n"
            +"<tr>\n"
            + "  <td>Time of Last Access</td>\n"
            + "  <td>" + lastAccessTime + "</td>"
            + "</tr>\n"
            + "<tr>\n"
            + "  <td>User ID</td>\n"
            + "  <td>" + userID + "</td>"
            + "</tr>\n"
            +"<tr>\n"
            + "  <td>Number of visits</td>\n"
            + "  <td>" + visitCount + "</td>"
            + "</tr>\n"
            + "</table>\n"
            + "</body>"
            + "</html>");
    }
}
Web.xml
<web-app>
<servlet>
   <servlet-name>KKSession</servlet-name>
   <servlet-class>KKSession</servlet-class>
</servlet>
<servlet-mapping>
   <servlet-name>KKSession</servlet-name>
   <url-pattern>/KKSession</url-pattern>
</servlet-mapping>
</web-app>
Output
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21. Explain about HTML5 form elements with example.
HTML5: Form elements and attributes

New Form Elements 

	Tag  
	Description

	<datalist>
	Defines pre-defined options for input controls

	<keygen>
	Defines a key-pair generator field (for forms)

	<output>
	Defines the result of a calculation


New Input Types    

	New Input Types
	New Input Attributes

	· Color 
· date 
· datetime 
· datetime-local 
· email 
· month 
· number 
· range 
· search 
· tel 
· time 
· url 
· week
	( autocomplete 

( autofocus 

( form 

( formaction 

( formenctype 

( formmethod 

( formnovalidate 

( formtarget 

( height and width 

( list 

( min and max 

( multiple 

( pattern (regexp) 

( placeholder 

( required 

( step


HTML5 < datalist> Element 

The < datalist>  tag specifies a list of pre-defined options for an <input> element. 

The < datalist> tag is used to provide an "autocomplete" feature on <input> elements.

Users will see a drop-down list of pre-defined options as they input data. 

Use the <input> element's list attribute to bind it together with a < datalist>  element.

HTML5 < keygen> Element 

The tag specifies a key-pair generator field used for forms. 

When the form is submitted, the private key is stored locally, and the public key is sent to the server.
HTML5 < output> Element 

The tag represents the result of a calculation. The element is the semantically correct element for displaying the results of a calculation from form elements. 

(   Attributes include for, form and name, in addition to the global attributes. 

(   It does not have the value attribute. Rather, the textnode between the opening and 
     closing tags make up the value. The default being the empty string. 

(  It really doesn't need the value attribute, since the name/value pair are NOT 
    submitted along with the form 

(   For the most part, it's just a simple semantic element that any browser supports in 
     display but not necessarily in function: similar to a in appearance, but with added 
     functionality. 

(  The for attribute takes a space-separated (not comma-separated) list of ID's of 
    elements that went into calculation. 

(  The form attribute associates the with a form, which is useful if it is not nested 
    within it. 

(   If the form is reset, the value will return to its default value. 

(  Example usage: 1) subtotal, tax and total in a shopping cart, 2) output of a 
    calculator, 3) current value of a range input.
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       Write your own example.
22. Discuss on JSP standard objects.
JSP standard / implicit objects are predefined objects that are accessible to all

JSP pages. These Objects are the Java objects that the JSP Container makes available to the developers in each page and the developer can call them directly without being explicitly declared. JSP Implicit Objects are also called pre-defined variables. There are 9 implicit objects available in JSP:
	Object
	Type

	request                                     
	HttpServletRequest 

	response                                 
	HttpServletResponse 

	out 
	JspWriter(similar to PrintWriter) 

	config                                     
	ServletConfig 

	application                              
	ServletContext 

	session                                   
	HttpSession 

	pageContext                          
	PageContext

	page                                       
	this (Object) 

	exception                               
	Throwable


      The request Object: 
(  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. 


(   request object is passed as parameter to _jspService() method when a client request is 
     made.
The response Object: 
( In JSP, response is an implicit object of type HttpServletResponse. The instance of  

   HttpServletResponse is created by the web container for each JSP request. 
( It can be used to add or manipulate response such as redirect response to another 
  resource, send error etc. 
( response object is passed as parameter to _jspService() method when a client request is 
   made.
The out 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 JspWriter object contains most of the same methods as the java.io.PrintWriter 
   class. Methods: out.print(dataType dt) - Print a data type value out.println(dataType dt) - Print a data type value then terminate the line with new line character. 
The config object: 
( In JSP, config is an implicit object of type ServletConfig. This object can be used to get 
   initialization parameter for a particular JSP page. The config object is created by the 
   web container for each jsp page. 
( Generally, it is used to get initialization parameter from the web.xml file.

The application object: 
(  In JSP, application is an implicit object of type ServletContext. 
( The instance of ServletContext is created only once by the web container when 
   application or project is deployed on the server. 
( This object can be used to get initialization parameter from configuaration file 
   (web.xml).
The session object: 
( In JSP, session is an implicit object of type HttpSession. 
( The Java developer can use this object to set,get or remove attribute or to get session 
   information.
The exception object: 
( In JSP, exception is an implicit object of type java.lang.Throwable class. This object 
  can be used to print the exception.

The pagecontext object: 
( In JSP, pageContext is an implicit object of type PageContext class.The pageContext 
  object can be used to set,get or remove attribute from one of the following scopes: 
o page 
o request 
o session 
o application 
The page object: 
( The page object is an instance of a JSP page. By using the page object, you can call any 
   method of the page's servlet. The page object represents the generated servlet instance 
   itself, i.e., it is same as the "this" keyword used in a Java file.
Write your own example for each case.

23. Explain HTML document object model with suitable example.
What is DOM?
The Document Object Model (DOM) is a language-independent interface that treats an HTML document as a tree structure wherein each node is an object representing a part of the document.[image: image8.png]



The DOM represents the document as nodes and objects, allowing programming languages to interact dynamically with the content, structure, and style of a document.
To interact with the DOM efficiently, it’s crucial to understand how to select elements. Here are some common methods:

getElementById: Retrieves an element by its ID, returning a single element.

getElementsByClassName: Returns a live HTMLCollection of elements with the specified class name.

getElementsByTagName: Fetches elements by their tag name, returning a live HTMLCollection.

querySelector: Selects the first element that matches a specified CSS selector.

querySelectorAll: Returns a static NodeList representing a list of elements that match the specified group of selectors.

HTML Form Tag

Form Tag defines the form and within this tag, there is action attribute which tells the form where its contents will be sent when it is submitted.

An HTML form can have input elements, checkbox, radio buttons, submit button and more. A form can also contain select dropdown, textarea, fieldset, legend, and label elements.

Form tag Attributes
	Attribute
	Values
	Use

	method
	get or post
	get method submit form data but is visible in url.
post includes data in body. more secure as data is not visible to user in url.

	action
	path
	the backend file collecting form data

	name
	any name
	name of form control


      Input Element
The most important form element is the input element. The input element is used to get user information. An input element can be of type text, password, checkbox, radio button, submit button and more. The default input type is text.

Attributes in Input element
	Attribute Name
	values
	Use

	type
	text, password, file, radio, checkbox, button, submit, and reset
	type defines type of input control.

	size
	default value is 20
	change size of input control

	tabindex
	any numeric value
	used to define a sequence followed by user when he navigate using Tab key

	value
	any possible value
	set a default value of input control

	maxlength
	n digits
	set maximum characters limit

	disabled
	
	disabled input control, or fieldset tag

	checked
	
	Check checkbox or radio button

	
	
	


· Write your own example
24. Explain about the Servlet API with example
· The javax.servlet and javax.servlet.http packages provide interfaces and classes for writing servlets.

· All servlets must implement the Servlet interface, which defines life-cycle methods. 

· When implementing a generic service, you can use or extend the GenericServlet class provided with the Java Servlet API.

· TheHttpServlet class which extends from GenericServlet , provides methods, such as doGet and doPost, for handling HTTP-specific services.



                              Implements                                 Extends
javax.servlet package 

· This package provides the number of interfaces and classes to support Generic servlet which is protocol independent.                                                                                   
	Interface
	Description

	Servelet 
	Declares life cycle methods for a servlet.

	ServeletConfig
	Allows servlets to get initialization parameters

	ServeletContext
	Allows servlets to get initialization parameters

	ServeletRequest
	Allows servlets to get initialization parameters

	ServeletResponse
	Allows servlets to get initialization parameters


	Class
	Description

	GenericServlet 
	Implements the Servlet and ServletConfig interfaces.

	ServletInputStream 
	Encapsulates an input stream for reading requests from a client

	ServletOutputStream
	Encapsulates an output stream for writing responses to a client

	ServletException 
	Indicates a servlet error occurred

	UnavailableException.
	Indicates a servlet is unavailable.
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Methods in Servlet Interface 

· Declares life cycle methods for a servlet
· public void init(ServletConfig config) 
· public void service(ServletRequest req,ServletResponse res) 
· public void destroy() 
· public ServletConfig getServletConfig() 
· public String getServletInfo()

· Write your own examples for each case

25. Discuss on how to insert delete update and display records using jdbc connection. 
JDBC (Java Database Connectivity) is an API in Java that enables applications to interact with databases. It allows a Java program to connect to a database, execute queries, and retrieve and manipulate data. By providing a standard interface, JDBC ensures that Java applications can work with different relational databases like MySQL, Oracle, PostgreSQL, and more.
Steps to Connect to MySQL Database Using JDBC
Step 1: Load the JDBC Driver
Class.forName(“com.mysql.cj.jdbc.Driver”);
Step 2: Establish a Connection
Connection connection = DriverManager.getConnection(
           “jdbc:mysql://localhost:3306/your_database”,“your_username”,“your_password”);
Step 3: Create a Statement
Statement statement = connection.createStatement();
Step 4: Execute a Query
String query = “INSERT INTO students (id, name) VALUES (101, ‘John Doe’)”;
int rowsAffected = statement.executeUpdate(query);
System.out.println(“Rows affected: ” + rowsAffected);
Step 5: Close the Connection
statement.close();
connection.close();
Create a Simple JDBC Application
The below Java program demonstrates how to establish a MYSQL database connection using JDBC and execute a query.
// Java program to implement a simple JDBC application
import java.sql.*;
public class Geeks {
    public static void main(String[] args)
    {
        // Database URL, username, and password
        // Replace with your database name
        String url
            = "jdbc:mysql://localhost:3306/your_database";
        // Replace with your MySQL username
        String username = "your_username";
        // Replace with your MySQL password
        String password = "your_password";
        // Updated query syntax for modern databases
        String query
            = "INSERT INTO students (id, name) VALUES (109, 'bhatt')";
        // Establish JDBC Connection
        try {
            // Load Type-4 Driver
            // MySQL Type-4 driver class
            Class.forName("com.mysql.cj.jdbc.Driver");
            // Establish connection
            Connection c = DriverManager.getConnection(
                url, username, password);
            // Create a statement
            Statement st = c.createStatement();
            // Execute the query
            int count = st.executeUpdate(query);
            System.out.println(
                "Number of rows affected by this query: "
                + count);
            // Close the connection
            st.close();
            c.close();
            System.out.println("Connection closed.");
        }
        catch (ClassNotFoundException e) {
            System.err.println("JDBC Driver not found: "
                               + e.getMessage());
        }
        catch (SQLException e) {
            System.err.println("SQL Error: ")
· Write your own example for Select, Update and Delete queries
Servlet Interface
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