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Keywords Definition

HTML5
The latest version of HTML, enhancing support for multimedia, graphical content, and
semantic clarity in document structure.

CSS3
The third iteration of Cascading Style Sheets, introducing features like animations,
transitions, and grid layouts.

JavaScript
A scripting language used to create dynamic content on the web, pivotal for client-side
scripting.

AJAX
Asynchronous JavaScript and XML; it allows for the updating of web content
asynchronously without refreshing the page.

DOM
Document Object Model, a programming interface that represents and interacts with
objects in HTML, XHTML, and XML documents.

XML
eXtensible Markup Language, used for defining data structures in a format readable by
humans and machines.

XPath A language used to navigate through elements and attributes in an XML document.

XSLT
eXtensible Stylesheet Language Transformations, a language for transforming XML
documents into other XML documents or other formats.

J2EE
Java 2 Platform, Enterprise Edition, providing an API and runtime environment for
developing and running enterprise software.

JDBC
Java Database Connectivity, a Java API that connects Java applications to a wide range of
databases.

Servlets
Java programs that extend the capabilities of servers and respond to incoming requests,
processing them and producing responses.
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JSP
JavaServer Pages, server-side technology that allows the creation of dynamically
generated web pages based on HTML, XML, or other document types.

EJB Enterprise Java
Beans)

A server-side software component that encapsulates business logic of an application, part
of the J2EE platform.

Servlet Lifecycle
The life cycle phases of a servlet including loading, instantiation, initialization, service, and
destruction.

Session Tracking Mechanisms to maintain state across multiple browser requests in a web application.

MVC Architecture
Model-View-Controller, an architectural pattern used for developing user interfaces by
dividing the related program logic into three interconnected elements.

Web Server Software that serves web pages in response to HTTP requests from clients.

Application Server
Software framework that provides both facilities to create web applications and a server
environment to run them.

XML Namespace
A method used in XML documents to avoid element name conflicts by qualifying names
with a namespace prefix.

XML Schema
A language used to describe the structure and validate the data of an XML document,
defining allowed elements and attributes.

DTD Document Type
Definition)

A set of declarations that define the structure and legal elements and attributes of an XML
document.

Web APIs
Application programming interfaces that allow interaction between web applications and
other services or systems.

RESTful Services
Architectural style for designing networked applications using HTTP requests to access and
manipulate data.

JSON
JavaScript Object Notation, a lightweight data-interchange format that is easy for humans
to read and write.

SOAP
Simple Object Access Protocol, a protocol used for exchanging structured information in the
implementation of web services.

1. What is JSP? List various action tags in JSP
JavaServer Pages JSP is a server-side programming technology that enables the creation of dynamic, 
platform-independent method for building web-based applications. JSP allows developers to directly 
insert java code into html pages by making use of special JSP tags, most of which start with <%  and end 
with %> . A JSP page is compiled into a Java servlet before it is executed by the server. This approach 
provides a powerful way to create dynamic web content, while still maintaining a clear separation between 
presentation and business logic.
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Various Action Tags in JSP include:

� <jsp:include>  Allows the inclusion of a static file or dynamic resource during request processing. It's 
processed at request time.

<jsp:include page="header.jsp" />

� <jsp:forward>  Forwards the request from a JSP to another resource JSP, Servlet, or HTML page) on 
the server.

<jsp:forward page="nextPage.jsp" />

� <jsp:useBean>  Instantiates or finds a JavaBean for use in the JSP.

<jsp:useBean id="user" class="com.example.User" scope="session"/>

� <jsp:setProperty>  Sets properties of a JavaBean.

<jsp:setProperty name="user" property="username" value="john.doe"/>

� <jsp:getProperty>  Retrieves properties from a JavaBean and includes it in the output.

<jsp:getProperty name="user" property="username"/>

� <jsp:param>  Adds a parameter to a request within <jsp:include>  or <jsp:forward> .

<jsp:include page="UserDetails.jsp">

    <jsp:param name="userId" value="1001"/>

</jsp:include>
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These tags are integral to controlling the flow of the application, managing reusable components, and 
dynamically generating content based on user interactions or server state.

2. What is JavaScript?
JavaScript is a versatile, object-oriented programming language primarily known for its role in web 
development. Initially designed to add interactivity to HTML pages, JavaScript is now a core component 
of the vast majority of web applications. It is an interpreted language, meaning it doesn't need to be 
compiled before it is run. JavaScript supports event-driven, functional, and imperative programming 
styles and runs on both the client-side and server-side Node.js) environments.

JavaScript allows web developers to:

Manipulate the content of a webpage by interacting with the HTML DOM.

React to and control the behavior of the web browser.

Asynchronously communicate with a server (via AJAX.

Perform a multitude of other functions, from handling forms and user inputs to creating animations 
and graphics.

Example of basic JavaScript:

<script>

  function greet() {

    alert('Hello, world!');

  }

</script>

<button onclick="greet()">Click me</button>

In this example, a simple JavaScript function greet  is defined which, when called, will display an alert box 
to the user with a greeting message. This function is triggered when the user clicks a button on the 
webpage, demonstrating JavaScript's capability to add interactivity to static HTML elements.

3. Differentiate between Servlets and JSP
Aspect Servlets JSP

Definition Java programs that run on a server, handling
requests and generating responses.

A technology that simplifies the creation of
dynamic web pages using HTML, XML, or other
document types embedded with Java code.

Programming
Written entirely in Java, which can make the
code complex and hard to read for HTML
designers.

Uses HTML-like tags and scriptlets that are easy to
write and understand by people with HTML
experience.

Compilation Must be compiled to Java bytecode and then
loaded into the Java Virtual Machine.

Automatically compiled into Servlets and loaded at
runtime, making the process transparent to the
user.

Purpose Ideal for handling complex processing logic at
the server side.

Optimized for creating web page views with
dynamic content, reducing the need for extensive
Java code in the view.

Control Java code controls the logic and the
generation of HTML form output.

HTML code forms the basis of the page,
controlling application flow with JSP elements and
tags.

Usability
Requires more knowledge of Java and can be
cumbersome to code and manage when
dealing with HTML output.

Easier for developers and designers to manage
and update the appearance and layout of web
pages.
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Execution
Model

Once compiled, serves multiple requests,
creating new threads for each request, or
using existing threads in a thread pool.

Translated into Servlets by the JSP engine but
allows a more straightforward approach to coding
by maintaining HTML-like file structure.

4. Define XML namespace and give examples
Definition of XML Namespaces:
XML Namespaces are used in XML documents to avoid name conflicts by providing uniquely named 
elements and attributes in an XML document. A namespace is a collection of names, identified by a URI 
reference, which are used in XML documents as element types and attribute names.

Purpose:
Namespaces are crucial when combining XML documents from different XML applications or when using 
custom tags in a document. They ensure that element or attribute names defined by one developer or one 
XML application do not conflict with those same names used by another developer or application.

Example of XML Namespaces:
Hereʼs a simple example of an XML document that uses namespaces to differentiate between HTML 
content and custom content:

<?xml version="1.0"?>

<root h="http://www.w3.org/TR/html4/"

      f="http://www.w3schools.com/furniture">

  < table>

    < tr>

      < td>Apples</ td>

      < td>Bananas</ td>

    </ tr>

  </ table>

  < table>

    < name>African Coffee Table</ name>

    < width>80</ width>

    < length>120</ length>

  </ table>

</root>

In this XML document:

The h  namespace prefix is associated with HTML4 elements, allowing the use of HTML tags such as 
<table> , <tr> , and <td> .

The f  namespace prefix is used for custom furniture-related elements, differentiating them clearly 
from the HTML tags.

This structure ensures that even though both HTML and custom tags use the term "table", they are 
distinguished by their namespaces, preventing any overlap or conflicts in processing or styling.

5. What are JSP implicit objects?
In JavaServer Pages JSP, implicit objects are predefined variables that JSP provides automatically 
without the need for explicit declaration. These objects represent various objects that are created or 
managed by the underlying servlet container and are commonly required in web applications for different 
tasks.

Key Implicit Objects in JSP

xmlns:

xmlns:

h:

h:

h: h:

h: h:

h:

h:

f:

f: f:

f: f:

f: f:

f:
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� request  Represents the HttpServletRequest  object per client request. It can be used to retrieve 
parameters, headers, and body sent by the client.

� response  Represents the HttpServletResponse  object associated with the response sent back to the 
client.

� out  Represents the PrintWriter  object used to send content in the response.

� session  Represents the HttpSession  object that allows servlets to maintain state across multiple 
requests from the same client.

� application  Represents the ServletContext  object that shares data among all components of a web 
application.

� config  Represents the ServletConfig  object, which provides configuration information for the servlet.

� pageContext  Provides a single API to manage various objects relevant to the JSP. It also provides 
additional functionalities, such as forwarding requests or handling errors.

� page  This is simply a reference to the Servlet  instance that corresponds to the JSP page.

� exception  Represents the Throwable  object that captures any exception that might be thrown during the 
execution of the JSP. It is only available in error pages.

Usage:
These implicit objects simplify coding by providing direct access to common objects used in JSPs. For 
example, using the 
out  object to write data directly to the response stream or using the session  object to track user sessions 
makes it easier to manage client-server interactions.

6. Explain XML Document Structure?

The structure of an XML document defines how the document is organized in terms of hierarchy and 
order of elements. It is crucial for ensuring that the data is well-formed and valid according to specific 
rules or schemas.

Basic Structure of an XML Document:

� Prolog Optional but commonly includes the XML declaration, which specifies the XML version and the 
character encoding used in the document.
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<?xml version="1.0" encoding="UTF-8"?>

� Root Element Every XML document must contain one root element that encapsulates all other 
elements. This ensures that the XML document is a well-formed tree.

<catalog>

    <!-- Child elements go here -->

</catalog>

� Elements Defined with start tags and end tags, with content in between. Elements can contain text, 
other elements, or can be empty.

<book>

    <title>Understanding XML</title>

    <author>John Doe</author>

</book>

� Attributes Provide additional information about elements and are placed inside the start tag of 
elements.

<book id="b001" category="technology">

� Comments Used to include human-readable notes or explanations that are not processed by XML 
parsers.

<!-- This is a comment describing the XML structure -->

� Entity References Handle special characters that cannot be included directly in the text.

&lt; represents <, &amp; represents &

� CDATA Sections Used for including blocks of text that should not be treated as markup.

<![CDATA[This section can contain characters like <, >, or & without any issu

e.]]>

Well-formed Document Rules:

The document must have exactly one root element.

Tags must be properly nested and closed.

Attribute values must be quoted.

Special characters should be escaped or included in CDATA sections.

This structure ensures that XML documents are structured and predictable, making it easier to parse and 
manipulate programmatically. The structure is fundamental for XML's use in data exchange, configuration 
files, and more, where consistency and data integrity are critical.

7. What is servlet config interface?
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The ServletConfig  interface in Java EE's Servlet API is a configuration object used by a servlet container to 
pass information to a servlet during initialization. It provides servlets with configuration information from 
the web application's deployment descriptor (web.xml file). The ServletConfig  object contains initialization 
parameters that are specific to a particular servlet.

Features of ServletConfig:

Initialization Parameters These parameters are specified for each servlet and are used to set up 
values needed by a servlet at the time it is initialized, such as database configuration or file paths.

Servlet Context The ServletConfig  interface provides a reference to the ServletContext  object, which 
describes the servlet's view of the web application within which it is running. This allows the servlet to 
access the larger context, including resources like attributes stored in the context and context-wide 
configuration.

Key Methods in ServletConfig:

� getServletName()  Returns the name of the servlet instance as defined in the deployment descriptor.

String servletName = config.getServletName();

� getInitParameter(String name)  Returns a String containing the value of the named initialization parameter, 
or null  if the parameter does not exist.

String dbUser = config.getInitParameter("databaseUser");

� getInitParameterNames()  Returns an Enumeration  of String objects containing the names of the servlet's 
initialization parameters.

Enumeration<String> params = config.getInitParameterNames();

while (params.hasMoreElements()) {

    String paramName = params.nextElement();

    // process paramName

}



Web Technologies  One Shot 9

� getServletContext()  Returns a reference to the ServletContext  in which the caller is executing.

ServletContext context = config.getServletContext();

Usage in Servlets:
The servlet container creates a 
ServletConfig  object for each servlet in the web application. This object is passed to the servlet through 
the init  method, and the servlet can use it throughout its lifecycle to access configuration information.

8. What is AJAX?
AJAX Asynchronous JavaScript and XML is a technique used in web development to create interactive 
web applications. It allows web pages to be updated asynchronously by exchanging small amounts of 
data with the server behind the scenes. This means that it is possible to update parts of a web page, 
without reloading the whole page.

Key Features of AJAX

Asynchronous Data Fetching AJAX allows the browser to communicate with the server in the 
background, fetching data asynchronously without interfering with the display and behavior of the 
existing page.

Use of XMLHttpRequest Object AJAX typically uses the XMLHttpRequest  object to send and receive 
data from a server side resource, usually in XML or JSON format, although any format can be handled.

Enhanced User Experience By avoiding the need for a full page refresh, AJAX reduces wait time and 
bandwidth usage, providing a smoother, faster user experience.

Example of AJAX in Use:
Here's a simple example of AJAX using JavaScript:

<html>

<head>

    <script>

    function loadUsers() {

    var xhr = new XMLHttpRequest();

    xhr.onreadystatechange = function() {

    if (xhr.readyState == 4 && xhr.status == 200) {

    document.getElementById("users").innerHTML = xhr.responseText;

    }

    };

    xhr.open("GET", "getUsers.php", true);

    xhr.send();

    }

    </script>

</head>

<body>

    <button onclick="loadUsers()">Load Users</button>

    <div id="users"></div>

</body>

</html>

In this example, clicking the "Load Users" button triggers an asynchronous request to "getUsers.php" on 
the server. The server processes the request and sends back the list of users, which is then dynamically 
displayed in the div  with the id "users" without reloading the page.
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AJAX is widely used in modern web applications to improve responsiveness and performance by 
efficiently managing interactions between the user's browser and the server.

9) Explain about XML Processors?
XML Processors are software components that read, interpret, and manipulate XML documents. They 
play a crucial role in the parsing of XML data, allowing applications to understand and work with the 
content of XML documents. XML processors ensure that the data conforms to the rules of XML syntax 
and structure and can also validate documents against XML schemas or DTDs.

Types of XML Processors:

� DOM Document Object Model) Processors:

These processors read the entire XML document and construct an in-memory tree representation 
of it, which allows for easy navigation and modification of any part of the document.

The DOM model is particularly useful for applications that need to access the XML document 
randomly (non-sequentially) and modify the content.

� SAX Simple API for XML Processors:

SAX is an event-driven, serial access mechanism for accessing XML documents. As the XML 
document is parsed, events are triggered when elements are encountered.

SAX is a popular choice for applications that do not need to modify the XML document and require 
fast, read-only access.

Common Operations Performed by XML Processors:

Parsing: Breaking down the XML document into its basic elements and structure.

Validation: Ensuring the document conforms to XML grammar rules or matches a given schema or 
DTD.

Transformation: Changing the XML document's structure or converting it to another format, such as 
HTML, using XSLT (eXtensible Stylesheet Language Transformations).

Querying and Manipulation: Searching for specific data within the XML document or modifying its 
content based on certain criteria.

Example Use Case:
Consider an application that processes customer information stored in XML. An XML processor can parse 
customer data, validate it against a predefined schema to ensure each customer's information is complete 
and correct, and then transform it into HTML for web display.

10) Define HTML and explain its basic tags?
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HTML Hypertext Markup Language) is the standard markup language used to create web pages. It 
provides a means to describe the structure of web pages using markup. HTML elements are the building 
blocks of all websites, allowing developers to insert content into a web page and encapsulate metadata 
about this content.

Basic HTML Tags:

� <!DOCTYPE>  Declares the document type and version of HTML.

<!DOCTYPE html>

� <html>  The root element that encloses all the HTML content on the page.

<html lang="en">

� <head>  Contains metadata and links to scripts and stylesheets.

<head>

    <title>Page Title</title>

</head>

� <title>  Specifies the title of the web page, shown in the browser's title bar or tab.

<title>This is a title</title>

� <body>  Contains the content of the web page, such as text, images, videos, etc.

<body>

    <h1>Welcome to My Website</h1>

    <p>This is a paragraph.</p>

</body>

� <h1>  to <h6>  Header tags that represent six levels of section headings, <h1>  being the highest and 
<h6>  the lowest.

<h1>This is a Heading</h1>

� <p>  Defines a paragraph.

<p>This is a paragraph of text.</p>

� <a>  Defines a hyperlink, which is used to link from one page to another.

<a href="https://www.example.com">Visit Example</a>

� <img>  Embeds an image into the web page.

<img src="image.jpg" alt="Descriptive Text">

� <script>  Used to embed or reference executable scripts like JavaScript, typically used to add 
dynamic content and interactivity to web pages.
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<script src="script.js"></script>

Inline Scripts Embedding JavaScript code directly within the HTML.

<script>

  alert('Hello, world!');

</script>

External Scripts Referencing an external file to maintain clean and manageable code.

<script src="path/to/script.js"></script>

Usage:

HTML is used to construct the skeletal structure of web pages. The tags allow browsers to render content 
properly, giving users a structured and enjoyable browsing experience. HTML also serves as the 
foundation upon which other technologies like CSS and JavaScript can be applied to further enhance the 
aesthetic and functionality of web pages.

11) What is CSS? Explain its types
CSS Cascading Style Sheets) is a stylesheet language used to describe the presentation of a document 
written in HTML or XML. CSS controls the visual layout of web pages and allows developers to separate 
content from design, which improves accessibility and flexibility when making style changes across 
multiple pages.

Types of CSS

� Inline CSS:

Inline styles are used to apply unique styles to a single HTML element by placing them directly 
within the start tag.

They are specified using the style  attribute and affect only the element they are applied to.

Example:

<p style="color: blue; font-size: 20px;">This is a blue and large text.</p

>

� Internal or Embedded CSS:

Internal CSS is used within an HTML document by placing CSS rules inside a <style>  tag in the 
<head>  section.

It affects only the styles of the single HTML document in which it is embedded.

Example:

<head>

  <style>

    p { color: red; font-size: 16px; }

  </style>

</head>

<body>
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  <p>This text will be red and medium-sized.</p>

</body>

� External CSS:

External stylesheets are defined in separate files with a .css  extension and are linked to HTML 
documents using the <link>  element.

This method is highly efficient for styling multiple pages with a consistent style and makes the 
stylesheets cacheable and reusable.

Example:

<head>

  <link rel="stylesheet" type="text/css" href="styles.css">

</head>

CSS is foundational in web design and development, offering robust control over the layout and visual 
appearance of web elements while maintaining a clean separation between content and style.

12) Explain with examples: i)<img> ii) <table>
i) <img>  Tag:

The <img>  tag is used to embed images in HTML documents. It is a self-closing tag and requires a src  
attribute to specify the path of the image file. Optionally, an alt  attribute can be used to provide 
alternative text if the image cannot be displayed.

Example:This example shows an image tag that displays an image named logo.png . The alt  attribute 
provides alternative text "Company Logo" which improves accessibility.

<img src="logo.png" alt="Company Logo">

ii) <table>  Tag:

The <table>  tag is used to create tables in HTML. It includes nested elements such as <tr>  (table row), 
<th>  (table header), and <td>  (table data) to define the structure and content of the table.

Example:This example demonstrates a simple HTML table with two columns labeled "Name" and 
"Email," and two rows of data. The border="1"  attribute is used to add a border around the table and its 
cells for better visibility.

<table border="1">

  <tr>

    <th>Name</th>

    <th>Email</th>

  </tr>

  <tr>

    <td>John Doe</td>

    <td>john@example.com</td>

  </tr>

  <tr>

    <td>Jane Doe</td>

    <td>jane@example.com</td>
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  </tr>

</table>

These examples illustrate fundamental HTML elements for embedding media and structuring data, 
respectively, which are essential skills in web development.

13) Write short notes on HTTP and multimedia objects
HTTP Hypertext Transfer Protocol):

HTTP is the foundational protocol used by the World Wide Web for transmitting data between a web 
server and a client (usually a browser). It is a stateless, application-level protocol that operates via a 
request-response model between a client and a server.

Stateless Each request from a client to a server contains all the information needed to understand the 
request, and the server cannot retain session information about the client.

Request-Response Model Clients initiate HTTP requests to servers, and servers respond with HTTP 
responses. This model allows for actions such as GET (retrieving resources), POST (submitting data to 
be processed), PUT (updating resources), DELETE (deleting resources), etc.

Secure HTTP HTTPS A variant of HTTP that uses SSL/TLS to encrypt the data for secure 
communication over a computer network.

Multimedia Objects in HTML
Multimedia in HTML refers to the integration of media content such as images, audio, video, and animation 
into web pages. This integration is crucial for creating interactive and engaging web experiences.

<img>  The tag used to embed images in web pages. It supports various formats such as JPEG, PNG, 
GIF, etc.

<img src="image.jpg" alt="Descriptive Text">

<audio>  Enables the embedding of audio content. It can contain one or more source files, which helps 
in providing audio in multiple formats to support different browsers.

<audio controls>

  <source src="audio.mp3" type="audio/mpeg">

  <source src="audio.ogg" type="audio/ogg">

  Your browser does not support the audio element.

</audio>

<video>  Similar to the audio tag but for embedding video files. It also supports multiple sources.

<video width="320" height="240" controls>

  <source src="movie.mp4" type="video/mp4">

  <source src="movie.ogg" type="video/ogg">

  Your browser does not support the video tag.

</video>

<embed>  and <object>  Used for embedding various types of media, including Flash animations, PDFs, 
and even more complex applications.

These technologies enable web developers to create rich, dynamic, and interactive web pages that are 
visually and functionally appealing.
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14) Create HTML form page for Railway Registeration System
Below is an example of an HTML form designed for a Railway Registration System. This form includes 
fields necessary for booking a railway ticket, such as name, age, gender, journey date, and class.

<!DOCTYPE html>

<html lang="en">

<head>

    <meta charset="UTF-8">

    <title>Railway Ticket Registration Form</title>

</head>

<body>

    <h2>Railway Ticket Registration</h2>

    <form action="/submitTicket" method="post">

        <label for="name">Name:</label>

        <input type="text" required><br><br>

        <label for="age">Age:</label>

        <input type="number" min="1" max="100" required><br><br>

        <label for="gender">Gender:</label>

        <select id="gender" name="gender" required>

            <option value="male">Male</option>

            <option value="female">Female</option>

            <option value="other">Other</option>

        </select><br><br>

        <label for="journey_date">Journey Date:</label>

        <input type="date" id="journey_date" required><br><br>

        <label for="class">Class:</label>

        <select id="class" name="class" required>

            <option value="economy">Economy Class</option>

            <option value="business">Business Class</option>

            <option value="first_class">First Class</option>

        </select><br><br>

        <button type="submit">Register</button>

    </form>

</body>

</html>

This form provides all the necessary fields for registering for a railway ticket. The form action 
"/submitTicket"  should point to a server-side script that processes the form submission, and the 
method="post"  ensures that the form data is sent as a POST request, which is suitable for sending 
potentially sensitive data securely.

15. Demonstrate Object Orientation in JavaScript
Object-Oriented Programming OOP in JavaScript:
JavaScript supports object-oriented programming OOP features using prototypes and ES6 classes, 
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which enable developers to create reusable and modular code. Below are demonstrations of both 
approaches

Using Prototypes:

Constructor Function Create a constructor function to define properties and methods.

function Person(name, age) {

    this.name = name;

    this.age = age;

}

Adding Methods to Prototype Attach methods to the prototype to ensure they are shared among all 
instances, rather than duplicating the methods for each instance.

Person.prototype.greet = function() {

    console.log("Hello, my name is " + this.name + " and I am " + this.age + 

" years old.");

};

Creating an Object Instantiate objects using the new  keyword.

var john = new Person("John Doe", 30);

john.greet();  // Output: Hello, my name is John Doe and I am 30 years old.

Using ES6 Classes:

Class Declaration Define a class using the class  keyword, which internally uses prototype-based 
inheritance.

class Person {

    constructor(name, age) {

        this.name = name;

        this.age = age;

    }

    greet() {

        console.log(`Hello, my name is ${this.name} and I am ${this.age} year

s old.`);

    }

}

Creating an Instance Instantiate the class with the new  keyword.

const jane = new Person("Jane Doe", 28);

jane.greet();  // Output: Hello, my name is Jane Doe and I am 28 years old.

These examples illustrate how JavaScript implements object-oriented concepts, allowing developers to 
structure their code in a more modular and scalable way.

16. List out features and applications of JavaScript
Features of JavaScript:
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� Dynamic Typing JavaScript is loosely typed; variable types are determined at runtime, and the same 
variable can hold values of different types.

� First-Class Functions Functions in JavaScript are treated as first-class citizens, meaning they can be 
assigned to variables, passed as arguments to other functions, and returned from functions.

� Asynchronous Programming JavaScript supports asynchronous programming using callbacks, 
promises, and async/await syntax, facilitating non-blocking operations.

� Prototype-Based Inheritance Instead of classical inheritance used by many other languages, 
JavaScript uses prototype-based inheritance.

� Event-Driven JavaScript is heavily used in an event-driven programming style, particularly in web 
pages and applications where events are triggered by user actions like clicks, mouse movements, and 
key presses.

Applications of JavaScript:

� Web Development At the core of client-side scripting, JavaScript manipulates HTML and CSS to 
enhance the interactivity and functionality of web pages.

� Server-Side Development With Node.js, JavaScript can be used on the server-side, allowing for full-
stack development with the same language on both front and back ends.

� Mobile Applications Frameworks like React Native allow developers to use JavaScript to build native 
mobile apps for iOS and Android.

� Game Development JavaScript frameworks like Phaser and Three.js enable developers to build 
interactive 2D and 3D games.

� Web APIs JavaScript can interact with a variety of web APIs provided by browsers, allowing for rich 
client-side features like manipulating the Document Object Model DOM, making HTTP requests, and 
handling multimedia playback.

JavaScript's versatility and wide adoption make it indispensable in the development of modern web 
applications, offering a broad spectrum of functionalities from interactive websites to server applications 
and mobile apps

17) Write short notes on the following: i) J2EE Modules ii) JDBC Drivers
i) J2EE Modules:
J2EE Java 2 Platform, Enterprise Edition) Modules are portable, reusable units that provide functionalities 
to J2EE applications, encapsulating server-side resources and behaviors. There are four types of J2EE 
modules:

Web Modules: Contain servlets, JavaServer Pages JSPs), and other web-related files. They are 
packaged as WAR Web Archive) files.

EJB Modules: Contain Enterprise JavaBeans EJBs) components, which encapsulate business logic of 
an enterprise application. EJB modules are packaged as JAR Java ARchive) files.

Application Client Modules: Contain client-side Java applications that interact with server-side 
components. These modules are also packaged as JAR files.

Resource Adapter Modules: Used to connect to Enterprise Information Systems EIS like legacy 
systems or databases. They are packaged as RAR Resource Adapter Archive) files.

These modules can be deployed independently and can interact with each other as part of a larger J2EE 
application.

ii) JDBC Drivers:
JDBC Java Database Connectivity) Drivers are software components that enable Java applications to 
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interact with databases. JDBC drivers implement the JDBC API, which defines how clients can access a 
database. There are four main types of JDBC drivers:

Type 1 JDBCODBC Bridge Driver: Translates JDBC method calls into ODBC calls and routes them to 
an ODBC driver. Generally used for testing purposes.

Type 2 Native-API Driver: Utilizes client-side libraries of the database. The driver converts JDBC 
method calls into calls on the client API for the database.

Type 3 Network Protocol Driver: Transmits JDBC calls to a middle-tier server, which then translates 
these calls to a specific DBMS protocol.
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Type 4 Direct-to-Database Pure Java Driver: Converts JDBC calls directly into the vendor-specific 
database protocol, allowing direct calls to a database for data storage and retrieval.

18) Describe features of Servlet and life cycle of servlet? explain 
Servlet config interface?
Features of Servlet:

Platform Independence: Servlets are written in Java and can run on any operating system or platform 
that supports the Java Virtual Machine JVM.

Performance: Being server-side and running within a web server, servlets offer better performance 
than CGI scripts as they use system resources more efficiently.

Scalability: Servlets handle multiple requests using multi-threading, making them highly scalable.

Security: Java provides a secure platform, and servlets inherit Java's robust security features.

Lifecycle of a Servlet:
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� Loading and Instantiation: The servlet class is loaded, and an instance is created by the servlet 
container.

� Initialization: The init()  method is called by the servlet container to initialize the servlet. This method 
is called only once throughout the life of a servlet and is useful for startup activities.

� Request Handling: For each client request, the service()  method is called. Depending on the type of 
request GET, POST, etc.), the appropriate doGet()  or doPost()  method is invoked.

� Destruction: When a servlet is no longer needed, the destroy()  method is called. This method is called 
only once and is used for cleanup activities like releasing resources.

ServletConfig Interface:

Definition: The ServletConfig  interface is used by the servlet container to pass configuration 
information to a servlet. It provides initialization parameters to the servlet and a reference to the 
ServletContext  that represents the servletʼs runtime environment.

Methods: Key methods include getServletName() , getInitParameter(String name) , getInitParameterNames() , and 
getServletContext() .

Usage: It allows the servlet to access startup parameters (e.g., database configurations) defined in 
the web application's deployment descriptor (web.xml). Each servlet has its own ServletConfig  object.

This comprehensive overview of servlet features, lifecycle, and ServletConfig  interface provides a clear 
understanding of how servlets operate within the web server environment, offering powerful capabilities 
for building dynamic and interactive web applications.

19) Explain in detail with examples about: i) XML DTD ii) XSLT
i) XML DTD Document Type Definition)

Definition:
An XML DTD defines the structure and legal building blocks of an XML document. It establishes which 
elements, attributes, and entities can appear in the document, as well as their relationships and order. This 
helps ensure that the XML document adheres to a specified format and is valid in terms of the structure 
defined by the DTD.

Example:
Consider a DTD that defines a simple document structure for a list of books:
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xmlCopy code

<!DOCTYPE library [

  <!ELEMENT library (book+)>

  <!ELEMENT book (title, author)>

  <!ELEMENT title (#PCDATA)>

  <!ELEMENT author (#PCDATA)>

  <!ATTLIST book id ID #REQUIRED>

]>

<library>

  <book id="b001">

    <title>XML Simplified</title>

    <author>John Doe</author>

  </book>

  <book id="b002">

    <title>Advanced XML</title>

    <author>Jane Smith</author>

  </book>

</library>

In this example, the DTD specifies that a library  contains one or more book  elements, each with a title  
and an author . Both title  and author  contain parsed character data PCDATA. Additionally, each book  
element must have a unique id  attribute.

ii) XSLT (eXtensible Stylesheet Language Transformations)

Definition:
XSLT is a language used for transforming XML documents into other XML documents, or other formats 
like HTML, plain text, etc. It allows developers to manipulate and render XML data in various ways, 
enabling its use across different applications and platforms.

Example:
Suppose you have an XML document containing the same library information, and you want to transform it 
into an HTML document using XSLT

<?xml version="1.0"?>

< stylesheet version="1.0"

xsl="http://www.w3.org/1999/XSL/Transform">

  < template match="/">

    <html>

      <body>

        <h1>Library Catalog</h1>

        <ul>

          < for-each select="library/book">

            <li>

              <strong>< value-of select="title"/></strong> by < value-of s

elect="author"/>

            </li>

          </ for-each>

        </ul>

      </body>

    </html>

xsl:

xmlns:

xsl:

xsl:

xsl: xsl:

xsl:
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  </ template>

</ stylesheet>

This XSLT stylesheet takes an XML document structured as defined previously and transforms it into an 
HTML document listing the titles and authors of books in a bulleted list. The <xsl:for-each>  element iterates 
over each book  element, and <xsl:value-of>  extracts the content of the title  and author  elements.

20) What is a seesion? Explain about session tracking and 
management?
Definition of a Session:
A session in the context of web browsing is a series of interactions between a user's browser and a web 
server that take place during a visit to a website. It can be thought of as a "conversation," allowing data to 
be stored across multiple page requests or visits. This is crucial in maintaining stateful information since 
HTTP is a stateless protocol by default.

Session Tracking and Management:

Session Tracking:
Since HTTP does not inherently remember state, session tracking is essential for maintaining user-
specific data across multiple interactions with a website. Common methods include:

� Cookies Small data files stored on the client's machine by the browser at the request of the server. 
They contain session data that can be sent back to the server with subsequent requests.

� URL Rewriting Appending session identifiers to URLs that a user navigates to.

� Hidden Form Fields Including session data as hidden fields in forms that are submitted to the server.

� Secure Token A secure server-side storage of session identifiers, with only a key passed to the 
client.

Session Management:
Web applications manage sessions using various techniques:

Creation A new session is created at the beginning of a user interaction.

Maintenance Keeping the session active as the user navigates the website, often implementing 
timeout mechanisms to end sessions after inactivity.

xsl:

xsl:
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Expiration and Deletion Ending sessions when users log out or after timeouts, ensuring sensitive data 
is protected.

Example Use of Sessions in a Web Application:
Consider a shopping cart on an e-commerce website. When a user adds items to their cart, the session 
stores this information so that it persists as the user continues to shop or even if they temporarily leave 
the site.

// PHP snippet for initializing a session

session_start();  // Starts a new session or resumes an existing one

$_SESSION['cart'] = array();  // Initializes a shopping cart as an empty array

This example demonstrates how a session can be used to store user-specific data (like a shopping cart's 
contents) across different pages of an application, enhancing the usability and personalization of the 
website.

21) Explain life cycle of JSP

The life cycle of a JavaServer Page JSP describes the various stages from its creation until its 
destruction. The JSP lifecycle is closely related to that of a servlet, as JSPs are eventually converted into 
servlets by the JSP engine. Understanding this lifecycle is crucial for developing dynamic and efficient 
JSP applications.

Stages of the JSP Life Cycle:

� Translation and Compilation:

Translation When a JSP page is requested for the first time, the JSP engine translates the JSP file 
into a Java servlet source file. This is done by the JSP translator, as depicted in the diagram. The 
translation phase checks the JSP syntax and converts the JSP code into equivalent Java code.

Compilation After translation, the servlet source file is compiled by the Java compiler into a class 
file. The resulting class file contains the bytecode that the Java Virtual Machine JVM can 
execute. This process is shown in the diagram where the .java  file is compiled into a .class  file.
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� Initialization:

Loading and Instantiation The compiled servlet class is loaded into memory by the servlet 
container, and an instance of the servlet is created.

Initialization The servlet container then calls the init()  method of the servlet, which is used to 
perform any initialization tasks, such as setting up database connections or reading configuration 
parameters. This method is called only once during the lifecycle of the JSP.

� Request Processing:

Service Each time a client makes a request to the JSP page, the servlet's service()  method is 
invoked. This method is responsible for handling the request and generating the appropriate 
response. Depending on the type of request GET, POST, etc.), the corresponding doGet()  or 
doPost()  method is called. The diagram shows that the Servlet object, created during initialization, 
interacts with the Java Runtime Environment JRE to process requests.

Buffering and Output As the servlet processes the request, dynamic content is generated and 
stored in a buffer. This buffered content is eventually sent back to the client as the response. This 
buffering mechanism ensures that the output is optimized and sent efficiently to the client, as 
indicated in the diagram.

� JSP Execution:

The core of the JSP execution involves generating dynamic content using the embedded Java 
code within the JSP page. The jspService()  method, which is a part of the translated servlet, is 
responsible for this execution. The method handles the entire lifecycle of the request, from input 
handling to output generation.

� Cleanup:

Destruction When the servlet is no longer needed, the servlet container calls the destroy()  
method. This method is used for cleanup activities, such as closing database connections or 
releasing resources. After this method is called, the servlet instance is eligible for garbage 
collection by the JVM, marking the end of the JSP's lifecycle.

22) Explain the term web servers and list out various web server 
operations?
A web server is software that stores, processes, and delivers web pages to clients via the Hypertext 
Transfer Protocol HTTP. The primary function of a web server is to store, process, and deliver web 
pages to users.

Core Operations of Web Servers:

� Handling HTTP Requests:

Receive Requests The web server accepts HTTP requests from clients, typically web browsers.

Process Requests It interprets the request headers and forwards them to the appropriate server-
side scripts or files.

� Serving Static and Dynamic Content:

Static Content Serves static resources such as HTML pages, CSS files, and images directly from 
the serverʼs filesystem.

Dynamic Content For dynamic content, the request is handed over to server-side scripts (e.g., 
PHP, ASP.NET, or JSP. The script processes the request, performs necessary operations (e.g., 
database queries), and generates the HTML response.

� Managing Security:
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SSL/TLS Encryption Manages secure transactions using SSL/TLS to encrypt data transferred 
between the client and server.

Authentication and Authorization Ensures that only authenticated users can access certain 
resources and that they have the appropriate permissions.

� Logging and Reporting:

Records details about requests and server activities in log files. These logs are vital for 
troubleshooting, security audits, and analytical purposes.

� Load Balancing:

Distributes incoming network traffic across multiple servers to ensure reliability and availability. 
This is critical for high-traffic websites to prevent overloading any single server.

� Compression and Caching:

Improves performance by compressing outgoing data and caching frequently requested resources 
to reduce load times for subsequent requests.

Examples of Web Servers:

Apache HTTP Server One of the most popular web servers in the world.

Nginx Known for its high performance, stability, and low resource usage.

Microsoft Internet Information Services IIS A set of Internet-based services for servers using 
Microsoft Windows.

Google Web Server GWS Used internally by Google to serve web applications.

Web servers are crucial components in web architecture, facilitating efficient communication between 
clients and servers and ensuring the swift delivery of web content to users globally.

23) Explain: i) URL ii) Web Browser
i) URL Uniform Resource Locator)

Definition:
A URL is a reference or address that can be used to access resources on the internet, such as documents, 
images, downloadable files, and services. It specifies the location of a resource on a computer network 
and a mechanism for retrieving it.

Structure:
A URL is composed of several parts, each providing specific details about the location and protocol used 
to access the resource:
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Scheme This part of the URL indicates the protocol used to access the resource, such as http , https , 
ftp , and so on.

Host The domain name or IP address of the server where the resource is hosted.

Port (optional): The port number on the host, if not using the default port for the specified scheme.

Path The specific path on the server where the resource is located.

Query (optional): A query string that provides additional parameters for accessing or specifying the 
resource.

Fragment (optional): An internal page reference, usually indicating a specific location within a 
document.

Example:

https://www.example.com:80/path/to/resource?name=value#section1

Scheme: https

Host: www.example.com

Port: 80

Path: /path/to/resource

Query: name=value

Fragment: section1

ii) Web Browser

Definition:
A web browser is a software application used to locate, retrieve, and display content on the World Wide 
Web, including web pages, images, video, and other files. As a client/server model, the browser is the 
client running on a user's computer that contacts the web server and requests information. The web 
server sends the information back to the web browser which then displays the results on the userʼs 
device.

Functionality:

Rendering Engine Converts HTML, CSS, and JavaScript into a visual display.

Navigation Allows users to navigate from one web page to another via hyperlinks.
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User Interface Includes address bars, back/forward buttons, bookmarks, etc.

Protocol Support Handles various internet protocols, including HTTP, HTTPS, FTP.

Security Provides security measures such as secure browsing, private mode, and managing user 
privacy.

Popular Web Browsers:

Google Chrome

Mozilla Firefox

Apple Safari

Microsoft Edge

24) Explain syntactic characteristics, operators and expressions of 
java script

i) Syntactic Characteristics:
JavaScript is an object-oriented, high-level scripting language with the following syntactic features:

Dynamic Typing Variables do not need type specification.

Case-sensitive Identifiers in JavaScript are case-sensitive.

Statements Instructions are called statements and are separated by semicolons.

Blocks Code blocks are enclosed in curly braces {} .

Functions Functions are defined using the function  keyword or as arrow functions.

ii) Operators:
JavaScript provides several types of operators which allow you to perform different kinds of operations 
on operands:

Arithmetic Operators: + , , , / , % , ++ , -

Comparison Operators: == , === , != , !== , > , < , >= , <=



Web Technologies  One Shot 28

Logical Operators: && , || , !

Bitwise Operators: & , | , ^ , ~ , << , >> , >>>

Assignment Operators: = , += , = , = , /= , %=  etc.

Ternary Operator (conditional operator): condition ? value1 : value2

iii) Expressions:
An expression is any valid set of literals, variables, operators, and expressions that evaluates to a single 
value. The value may be a number, a string, or a logical value.

Example Expressions:

10 * 5  evaluates to 50

"Hello " + "world!"  evaluates to "Hello world!"

x === y  evaluates to true  or false

JavaScript's versatile syntax, robust set of operators, and ability to evaluate expressions dynamically 
make it a powerful language for developing interactive and functional applications on the web.


