Bachelor of Science in Computer Science
Web Services
Sem 5 (NOV-2022) Q.P Code: 82906

Q.1. Attempt All
a) Multiple Choice Questions. (10M)

1) Service Transport layer is responsible for actually transporting
XML messages between two computers.

2) UDDI is an XML-based standard for describing, publishing, and
finding web services.

3) The basic Web Services platform is combination of XML and
HTTP.

4) SOAP is Simple Object Access Protocol.

5) Which of the following is not a valid HTTP method used in
RESTful web services? DATE.

6) Which of the following annotation of JAX RS API is used to
annotate a method to get the relative path of the resource

class/method? @PUT.

7) URI Stands for Uniform Resource Identifier.

8) Which contract supports Transaction Flow? Operation

9) WCEF services can communicate with only the languages included
with Visual Studio. NET.

10) Which one is not a class in WCF? Client Binding
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b)

11.

111

1v.
V.

Fill in the blanks: (5M)

XML Schema consists of Elements & Attribute.

RPC provides a stub on the client side, a separate one for each
remote procedure.

HTTP Protocol is used by RESTful web services as a medium
communication between client and server.

200 HTTP Status code means OK, shows success.

The default WCF Request Send/Receive timeout is One min(s).

Q.2 Attempt the following (5 marks each) (15M)

a) Explain the characteristics of Web Services. (SM)
Ans:

1) A Web service is an independent software module available
through private or public network such as internet.
2) A web service can be a single business task, complete business
process, a web-based application and service-oriented module.
3) Web services are building blocks of distributed application. It
provide a common platform that allows multiple applications
built on various programming languages to have the ability to
communicate with each other.
4) Web services have following characteristics: -
1.  XML-Based: Web services use XML at data representation
and data transportation layers.
i1. Loosely Coupled: A loosely coupled system implies that a
consumer is not tied to the web services directly. Here, the
web service can change over time without compromising
the client’s ability to interact with the service. Also,
adopting a loosely coupled architecture tends to make
software systems more manageable.
111, Ability to be Synchronous or Asynchronous: Synchronous
web services allows client to block and wait for the service
to complete its operation before continuing. Whereas, in

MUQuestionPapers.com




1v.

V1.

Vii.

Viil.

asynchronous invocations, client invoke a service and
execute other functions.

Supports Remote Procedure Calls (RPCs): RPCs are often
used in distributed systems or client-server architectures
where the client needs to interact with services or
functions hosted on remote servers. By supporting RPCs,
web services enable seamless communication and
interaction between different software components across
different machines, making it easier to develop distributed
applications.

Supports Document Exchange: Web services support the
transparent exchange of documents to facilitate business
integration.

Interoperability: Web services use standard protocols and
data formats, such as XML and JSON, making it possible
for diverse applications to communicate and interact
seamlessly across different platforms and programming
languages.

Platform Independence: Web services are not bound to any
particular operating system or hardware, allowing them to
be accessed and utilized by various devices and platforms,
promoting flexibility and accessibility.

Security: Web services can implement various security
measures, such as Secure Socket Layer (SSL) encryption
and authentication mechanisms, to ensure secure data
transmission and protect against unauthorized access.
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b) Explain SOAP web service in detail. (5M)
Ans:

SOAP

Receiver

1) SOAP is known as the Simple Object Access Protocol. It is an

XML-based protocol for accessing web services over HTTP.

2) SOAP i1s a protocol which defines the rules of message passing
between web services or client applications.

3) SOAP work as a intermediate language between different web
service developing languages.

4) It gives standard specifications so as heterogeneous
programming languages can communicate with each other.

5) It was designed to work with XML over HTTP.

6) Advantages of SOAP:

1. Simplicity: SOAP is simple as it based on XML, which is
highly structured and easy to parse.

ii.  Portability: SOAP is portable as it is designed to be
platform independent and is also designed to be operating
system independent.

iii..  Interoperability: SOAP is built on open standards, which
enables easy interoperability of web service technologies
and loosely coupled applications.

iv. Firewall: SOAP transfers data over HTTP. Firewalls easily
allows HTTP data whereas other language methods face
firewall 1ssue.
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v. Universal acceptance: SOAP is the most widely accepted
standard in the message communication domain.

¢) Describe the structure of WSDL document. (5M)

Ans:

The structure of a WSDL (Web Services Description Language)
document can be described in the following points:

1) Definitions: The WSDL document begins with the "definitions"
element, which is the root element. It contains the overall
description of the web service.

2) Types: Within the "definitions" element, the "types'" element
defines the data types used by the web service. It typically
includes XML Schema definitions (XSD) that describe the
structure and constraints of the input and output messages.

3) Message: The "message" element defines the data elements
involved in the web service operations. It specifies the format of
the input and output messages using XML Schema types defined
in the "types" section.

4) Port Type: The "portType" element represents an abstract
interface, defining a set of operations that a web service
provides. Each operation specifies the input and output
messages associated with it.

5) Binding: The "binding" element defines the protocol and data
format used for message exchange. It maps the abstract
operations defined in the "portType" to a concrete protocol such
as SOAP (Simple Object Access Protocol) and specifies the
encoding style.

6) Service: The "service" element represents the implementation
details of the web service. It defines the endpoints where the
web service can be accessed and the binding used for each
endpoint.

7) Port: The "port" element specifies the address of the web service
endpoint and the binding associated with it. It provides the
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necessary information to access the web service using a specific
protocol.

8) Operation: The "operation" element defines an individual
operation within the "portType". It specifies the input and output
messages associated with the operation, as well as any faults
that may occur.

9) Import: The "import" element allows importing other WSDL
documents or XML Schema definitions to reuse or extend
existing definitions.

d) What is the Enterprise Service Bus and how does it relate to
SOA? (5SM)
Ans:

1) Enterprise Service Bus (ESB) in web services is a middleware
technology that facilitates communication and integration
between various software applications within an enterprise.

2) It acts as a centralized messaging backbone, allowing different
services and systems to exchange data and interact with each
other.

3) ESB provides a platform for handling message routing,
transformation, and mediation between services, ensuring
seamless data flow.

4) In the context of Service-Oriented Architecture (SOA), ESB
plays a critical role as an infrastructure component that enables
the implementation of SOA principles.

5) ESB supports loose coupling between services, promoting
flexibility-and scalability in the system.

6) It helps 1n achieving service reusability and composability, as
services can be easily connected and orchestrated through the
ESB.

7) ESB enhances the overall agility of the enterprise by simplifying
integration efforts and reducing dependencies between services.

8) ESB acts as an intermediary that enables various services to
communicate without direct point-to-point connections, thereby
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simplifying the complexity of interactions in a distributed
environment.

9) Overall, ESB complements the SOA approach by providing a
reliable and efficient mechanism for service communication and
integration, supporting the goals of modularity and
interoperability.

e) What is JAX-WS? How it is useful for describing SOAP web
services? (SM)

Ans:

1. JAX-WS stands for Java API for XML Web Services. Itis a Java
technology used to develop and consume SOAP-based web services.
2. JAX-WS provides a set of APIs and tools that simplify the creation,
deployment, and invocation of SOAP web services in Java.

3. It allows developers to define the structure and behavior of web
services using Java annotations and interfaces, making it easier to
write and maintain the code.

4. JAX-WS handles the complexities of SOAP message generation,
parsing, and transmission, abstracting these details from the
developers.

5. It supports various protocols and bindings, allowing web services
to be accessed over different transport protocols such as HTTP,
SMTP, and JMS.

6. JAX-WS enables developers to focus on business logic and
functionality while automatically handling the low-level SOAP
communication aspects.

7. The generated SOAP-based web services are interoperable with
other platforms and technologies, promoting seamless communication
between different systems.

8. Overall, JAX-WS simplifies the development and integration of
SOAP web services in Java applications, making it a valuable tool for
building distributed and interconnected systems.
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f) Explain XML Document structure with example. (5M)
Ans:

1) An XML (Extensible Markup Language) Document contains
declarations, elements, text, and attributes. It is made up of
various entities and also it tells us the structure of the data it
refers to.

2) The XML Document Structure is as follows:

1. Elements: XML documents are composed of elements,

which consist of opening and closing tags.
Example: <book> ... </book>

ii.  Attributes: Elements can have attributes that provide
additional information.
Example: <book genre="fantasy"> ... </book>

iii.  Root Element: Every XML document has a single root
element that contains all other elements.
Example: <library> ... </library>

iv. Nested Elements: Elements can be nested within other
elements to create a hierarchical structure.
Example: <book><title>Harry Potter</title></book>

v. Self-closing Elements: Elements without content can be
self-closed.
Example: <img src="image.jpg" />

vi. Comments: XML allows comments to add explanatory
notes.
Example: <!-- This is a comment -->

vili. CDATA Section: CDATA sections allow the inclusion of
character data without XML parsing.
Example: <![CDATA[Special characters & <> can be
used here.]]>
viii.. XML Declaration: An optional declaration at the beginning

defines the XML version and encoding.
Example: <?xml version="1.0" encoding="UTF-8"?>
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Q.3 Attempt the following (Any THREE) (15M)

a) List and explain the various Http methods required for
creating RESTful Web Services. (SM)

Ans:

1) HTTP methods are crucial for developing RESTful Web
Services as they define the actions that clients can perform on
the server's resources. Some of these HTTP methods are as
follows:

1. GET: A client can use the GET request to get web resources
from the server.

2. POST: Used to create new resources on the server. It submits
data to be processed and stored.

3. PUT: Used to update existing resources or create them if they
don't exist. It replaces the entire resource with the new data.

4. DELETE: Used to tell the server to delete the data.

5. PATCH: Similar to PUT, but it only updates the specified
fields of a resource instead of replacing the entire resource.

6. HEAD: Similar to GET, but it only retrieves the header
information without the actual data payload.

7. OPTIONS: Used to retrieve the supported methods and
capabilities for a resource or endpoint.

8. TRACE: Used for diagnostic purposes, it echoes the received
request back to the client to check for changes made by
intermediaries.

9. CONNECT: Primarily used for establishing network
connections through proxies.

10. OPTION: Ask the server to support the list of request
methods.
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b) Explain annotations used in RESTful web service. (SM)
Ans:

1) RESTful Web Services are basically REST Architecture based
Web Services. In REST Architecture everything is a resource.
These are light weight, highly scalable and maintainable and are
very commonly used to create APIs for web-based applications.

2) Annotations in RESTful web services are metadata or special
markers used to provide additional information to the service or
framework.

3) In Java-based RESTful applications, annotations are often used
with frameworks like JAX-RS to define and customize various
aspects of the web service.

4) The "@Path’ annotation is used to specify the base URI of the
resource or a specific endpoint.

5) The "‘@GET", "‘@POST", ' @PUT",  @DELETE", etc.,
annotations are used to define the HT TP methods supported by
the resource.

6) The "@PathParam’ annotation is used to extract values from the
URI path and pass them as method parameters.

7) The "@QueryParam’ annotation is used to extract values from
the query parameters of the URL.

8) The ‘@HeaderParam" annotation is used to extract values from
HTTP headers.

9) The "(@Consumes ™ and "@Produces™ annotations specify the
media types that a resource can consume and produce,
respectively.

10) The '@RequestBody" annotation is used to bind the request
body to a method parameter in the resource.
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¢) List and explain any five JAVA frameworks for building
RESTful web services. (SM)

Ans:

1) Representative State Transfer (REST) is a software architecture
that consists of guideline and best practices for creating scalable
web services.

2) Following is a list of best frameworks specifically designed to
make RESTful services in Java.

L.

I1.

III.

IV.

Dropwizard: Dropwizard is Java Framework for Ops-
Friendly, High-Performance, Developing Restful Web
Services. It is a thoughtful framework for setting up
modern web applications, including Jetty, Jackson, Jersey
and Metrics.

Jersey: Jersey is a JAX-RS reference implementation. It 1s
easy to create/deploy a RESTful service using any one of
them. Jersey Restful Web Services Framework is an open-
source, production quality, framework for developing
restful web services in Java that provides support for the
JAX-RS API and JAX-RS.

RESTEasy: RESTEasy is a fully certified and portable
implementation of the JAX-RS specification that provides
Java APIs for Restful Web Services on HTTP protocols. It
is a JBoss project that provides various frameworks to help
you build Restful Web Services and RESTful Java
applications.

Spring Boot: A popular and robust framework that
simplifies the development of RESTful web services in
Java. It provides built-in features for handling HTTP
requests, managing dependencies, and supporting various
data formats like JSON and XML.

Retrofit: Retrofit is a type-safe REST client for Java.
Simply put, retrofit is a library that will allow you to define
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your API in a simple Java interface and automatically
convert it into a fully-developed rest client.

d) Describe the core constraint of RESTful system. (SM)
Ans:

The core constraints of a RESTful system, such as Client-Server
Architecture style, Stateless, Cache, Uniform Interface, Layered
System, and Code on Demand, can be described as follows:

1. Client-Server Architecture Style: The system is divided into two
separate components, the client, and the server. Clients send requests
to servers, and servers respond with the requested resources or
services.

2. Stateless: Each client request to the server must contain all the
necessary information for the server to understand and process it. The
server does not store any client state between requests, which allows
for better scalability and reliability.

3. Cache: Responses from the server can be cached on the client-side
or intermediate servers, enhancing performance and reducing the need
for redundant requests to the server.

4. Uniform Interface: The system has a consistent and standardized
set of interfaces (e.g., HTTP methods like GET, POST, PUT,
DELETE) that enable clients to interact with resources in a
predictable and meaningful way.

5. Layered System: The architecture can be composed of multiple
layers, with each layer providing specific functionality. Each layer is
independent and only interacts directly with the adjacent layers,
promoting modularity and flexibility.

6. Code on Demand (Optional): This constraint is optional and not
always used in RESTful systems. It allows the server to extend the
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functionality of a client by sending executable code (e.g., JavaScript)
to the client on-demand.

e) Explain the characteristics required for Good Resource
Representation. (SM)

Ans:

Characteristics required for Good Resource Representation in web
services:

1. Clarity: The representation should be clear and unambiguous,
conveying the resource's content and purpose effectively.

2. Consistency: A consistent format and structure for representing
resources ensure ease of understanding and processing.

3. Completeness: The representation should provide all essential
information about the resource, avoiding fragmented data.

4. Flexibility: It should support various data formats, enabling
interoperability across different client applications.

5. Extensibility: The representation should accommodate future
changes or additions without breaking existing client applications.

6. Efficiency: An efficient representation minimizes data size and
processing overhead, enhancing performance.

7. Self-descriptiveness: The representation should include metadata or
documentation, describing the resource and its available interactions.

8. Versioning: Incorporating versioning information allows the
evolution of resource representations without affecting backward
compatibility.

9. Security: Ensuring secure representations helps protect sensitive
data and prevent unauthorized access.
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10. Cacheability: Implementing cache control headers enhances
scalability and reduces server load by allowing clients to cache
representations.

f) Write a short note of JSON object and JSON array. (SM)
Ans:
JSON Object:

1) A JSON object is a data structure that stores a collection of key-
value pairs.

2) It is enclosed within curly braces {} and each key is followed by
a colon, separating it from its corresponding value.

3) The keys must be strings, and the values can be strings,
numbers, boolean values, null, other JSON objects, or JSON
arrays.

4) JSON arrays can be nested within JSON objects, allowing for
the representation of more complex data structures.

5) JSON objects provide a simple and readable way to organize
and transmit data between different systems and programming
languages.

6) Example: {"name": "John", "age": 30, "isEmployed": true}

JSON Array:

1) AJSON array is an ordered list of values, enclosed within

square brackets [].
2) It can hold elements of different data types, including strings,
numbers, booleans, null, other JSON arrays, and JSON objects.
3) The elements are separated by commas and maintain their order

in the array.
4) These are commonly used for serializing and transmitting data

between a server and a client.
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5) JSON Arrays find widespread use in web development, REST
APIs, and various data exchange formats due to their simplicity
and flexibility.

6) Example: [1, 2, 3, "apple", true]

Q. 4 Attempt the following (Any THREE) (15M)

a) What is Windows Communication Foundation (WCF)?
Explain the Features of WCF in detail. (SM)

Ans:

1) Windows Communication Foundation (WCF) is a part of .NET
framework for building service-oriented applications.

2) It is system for building, configuring and deploying distributed
services.

3) WCEF provides the facility to send data/information as
asynchronous messages from one service endpoint to another
service,

4) Some of its features are:

L.

II.

I1I.

IV.

Service Orientation: WCEF is based on the concept of
service-oriented architecture i.e. SOA. In this architecture
web services send and receive data.

Interoperability: WCF supports multiple protocols like
HTTP, TCP, Named Pipes, and MSMQ, allowing
communication between services running on different
platforms and technologies.

Multiple Message Patterns: Messages are exchanged in
several patterns such as Request/reply pattern, One-way
message and Complex pattern.

Service Metadata: In WCEF, service metadata 1s published
in the standard formats. This formats are based on the
standard specified by WSDL, XML, Schema and WS-
Policy.
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V. Data Contracts: Data Contract is an agreement between a
client and a service. It describe the data to be exchanged. It
also defines format, structure and types of data exchanged
in service messages.

VI. Security: WCF offers a range of security mechanisms,
including transport and message-level security, to ensure
data confidentiality, integrity, and authentication.

VII. Multiple Transports and Encodings: WCF allow to send
messages over any built-in transport protocols.
VIII. Transactions: WCF supports distributed transactions,
enabling multiple operations across multiple services to be
treated as a single atomic unit.

b) Write a note on Quality of Service (QoS) for Webservices. (SM)
Ans:

1. Quality of Service (QoS) for Webservices refers to the performance
and reliability levels offered by a web service to its users.

2. It encompasses various factors such as response time, throughput,
availability, and reliability.

3. QoS ensures that a web service meets its specified performance
criteria and satisfies user expectations.

4. Service Level Agreements (SLAs) are often used to define QoS
parameters, outlining the commitments between the service provider
and the users.

5. QoS mechanisms help prioritize critical web service traffic over
non-critical traffic, optimizing resource allocation.

6. Bandwidth management and traffic shaping are commonly
employed techniques to maintain QoS levels during peak usage.

7. Load balancing is utilized to distribute service requests across
multiple servers, enhancing overall QoS.
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8. QoS monitoring and reporting tools aid in assessing compliance
with established SLAs and identifying areas for improvement.

9. Fault tolerance and redundancy measures are integrated to ensure
high availability and reliability of webservices.

10. By maintaining a consistent QoS, web service providers can
enhance user satisfaction, retain customers, and gain a competitive
edge in the market.

¢) Giving example, explain how to define a Windows
Communication Foundation on Service Contract. (5SM)

Ans:

To define a Windows Communication Foundation (WCF) Service
Contract, follow these steps:

1. Create an Interface: Define a new interface that will serve as the
service contract. This interface will contain the method signatures that
represent the operations provided by the service.

2. Add ServiceContract Attribute: Decorate the interface with the
‘[ServiceContract]" attribute. This attribute indicates that the interface
defines a service contract and its methods represent the operations
that can be invoked.

3. Define Operations: Within the interface, declare the methods that
represent the specific operations to be exposed by the WCF service.
For example:

csharp
[ServiceContract]
public interface IMyService

{

[OperationContract]
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string GetData(int 1d);

[OperationContract]
void SaveData(string data);

b

In this example, the 'IMyService" interface defines two operations,
"GetData® and "SaveData’, which take different parameters and return
different types.

4. Implement the Service: Create a class that implements the service
contract interface. This class will provide the actual implementation
for the operations defined in the interface.

"““csharp
public class MyService : IMyService

{
public string GetData(int 1d)

{

// Implement logic to fetch data based on the provided id

return "Data for id " + 1d;

public void SaveData(string data)

{

// Implement logic to save the provided data
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b

5. Host the Service: Finally, host the WCF service in an appropriate
hosting environment, such as IIS (Internet Information Services) or a
self-hosted application.

d) Describe Windows Communication Foundation Architecture in
Detail. (SM)

Ans:

Windows Communication Foundation (WCF) is a framework for
building service-oriented applications in the Microsoft .NET
environment. Its architecture involves the following key elements:

1. Service Contracts: WCF defines service contracts that specify the
methods and operations exposed by a service. These contracts are
platform-agnostic and can be implemented by various endpoints.

2. Endpoints: WCF services are accessible through endpoints, which
define the communication channels (like HTTP, TCP, etc.) and
message formats used to interact with the service.

3. Bindings: Bindings define the protocols and transport channels
used for communication between clients and services, allowing
customization of message encoding and security.

4. Message Exchange Patterns: WCF supports various message
exchange patterns, including one-way, request-response, and duplex,
providing flexibility in communication between clients and services.

5. Hosting: WCF services can be hosted in different environments like
IIS, Windows services, or custom hosts, making it adaptable to
various deployment scenarios.

6. Behaviors: Behaviors enable extending or modifying the service or
endpoint runtime behavior without changing the service code directly.
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7. Fault Handling: WCF includes fault contracts to handle exceptions
and errors that occur during service operations, enabling better error
handling and fault reporting.

8. Security: WCF offers a comprehensive security model supporting
multiple authentication and authorization mechanisms, ensuring
secure communication between clients and services.

9. Interoperability: WCF supports various protocols and message
formats, promoting interoperability with other platforms and
technologies.

10. Extensibility: WCF's architecture allows developers to extend its
functionality by creating custom behaviors, bindings, and other
extensions to suit specific requirements.

¢) What do you mean by Operation Contract? Explain in detail.
(M)

Ans:

Operation Contract refers to a formal agreement or understanding
between two or more parties that outlines the specific responsibilities,
roles, and expectations associated with carrying out a particular
operation or task.

In detail, an Operation Contract typically includes the following
components

1. Scope of Work: It defines the precise scope and boundaries of the
operation, outlining what tasks or activities are included and excluded
from the contract.

2. Roles and Responsibilities: The contract specifies the roles and
responsibilities of each party involved, ensuring that everyone
understands their duties and contributions to the operation.
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3. Timeline and Milestones: It sets clear deadlines and milestones for
the completion of various stages or deliverables within the operation.

4. Resources and Budget: The contract may detail the resources
required for the operation, such as manpower, equipment, materials,
and the allocated budget for the project.

5. Quality Standards: It outlines the expected quality of work and the
criteria for measuring success, ensuring that all parties meet the
agreed-upon standards.

6. Risk Management: The contract may include provisions for
identifying and addressing potential risks during the operation and
assigning responsibilities for risk management.

7. Confidentiality and Intellectual Property: If relevant, the contract
might address issues of confidentiality and intellectual property rights
to protect sensitive information or innovations.

8. Termination Clause: In some cases, an operation contract includes a
termination clause, specifying conditions under which either party can
end the contract before completion.

9. Dispute Resolution: It may define the process for resolving any
conflicts or disputes that may arise during the operation.

f) Explain different tasks that are required to build a WCF
application. (5SM)

Ans:

To build a WCF (Windows Communication Foundation) application,
the following tasks are required:

1. Define Contracts: Create service and data contracts that specify the
operations and data structures exposed by the service.

2. Implement Service: Write the service class that implements the
defined contracts and contains the business logic.
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3. Configure Endpoints: Configure endpoints in the application's
configuration file to define how the service can be accessed.

4. Host the Service: Choose a hosting option (e.g., IIS, Windows
Service) to run the WCF service.

5. Implement Client: Develop the client application that consumes.the
service by generating a proxy using service metadata.

6. Configure Client: Configure the client's endpoint in its
configuration file to connect to the service.

7. Handling Faults: Implement error handling and fault contracts to
manage exceptions and errors.

8. Security: Apply security measures such as authentication and
authorization to protect the service and data.

9. Message Encoding: Define the message format (e.g., JSON, XML)
for communication between service and client.

10. Hosting Environment: Decide on the hosting environment (e.g.,
self-hosted, IIS) based on application requirements.

11. Testing and Debugging: Thoroughly test and debug the application
to ensure its functionality ‘and reliability.

12. Deployment: Deploy the service and client to the target
environment for production use.

13. Monitor and Maintain: Set up monitoring and maintenance
procedures to ensure the application's ongoing performance and
stability.
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Q.5 Attempt the following (Any FIVE) (15M)
a) Write a short note on the Client-Server model. (5M)
Ans:

|

D Clients ’ ;J;/
i / Server

The Client-Server model is a computing architecture that divides tasks
between clients and servers in a networked environment. Here are the
key points:

1. Definition: The Client-Server model is a distributed computing
paradigm where client devices (e.g., computers, smartphones) request
services or resources from centralized server systems.

2. Role of Clients: Clients are end-user devices that initiate requests
for specific resources or services. They send requests to servers and
await responses.

3. Role of Servers: Servers are powerful computers or software that
provide requested resources or services to clients. They process
incoming requests and respond accordingly.
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4. Communication: Clients and servers communicate over a network,
usually using protocols like HTTP, FTP, or TCP/IP.

5. Centralization: The model centralizes data and services on servers,
making it easier to manage, update, and secure information.

6. Scalability: The architecture allows for easy scaling by adding
more servers to handle increased client demands.

7. Examples: Websites, email services, and online gaming platforms
are common examples of the Client-Server model.

8. Advantages: It offers efficient resource utilization, centralized
management, and improved security with controlled access to
sensitive data.

9. Disadvantages: The model may become a single point of failure,
leading to potential bottlenecks if servers are overwhelmed.

10. Evolving Models: While the Client-Server model remains
prevalent, new distributed models like peer-to-peer and cloud
computing have emerged to address specific needs and challenges.

b) What is the use of XML schema? (5M)
Ans:

1. XML schema is used to define the structure and rules for validating
XML documents.

2. It provides a blueprint for creating and maintaining consistent XML
data formats.

3. XML schema ensures data integrity and helps avoid errors in XML
data exchange.

4. It enables communication and data sharing between different
systems using a standardized format.
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5. XML schema allows developers to specify data types for elements,
facilitating better data handling.

6. It aids 1n the documentation of XML-based data structures for
better understanding and collaboration.

7. XML schema supports data validation, ensuring XML documents
adhere to defined rules.

8. It serves as a contract between data producers and consumers,
ensuring data compatibility.

9. XML schema promotes interoperability and data integration across
diverse platforms and applications.

10. It is essential for web services, enabling the exchange of
structured data in a predictable manner.

¢) Write about the characteristics of inter-process communication
in brief. (SM)

Ans:

1. Inter-process communication (IPC) is a mechanism that allows
processes running on a computer to exchange information and
coordinate their actions.

2. IPC can be achieved through various methods, including shared
memory, message passing, and sockets.

3. Shared memory IPC involves processes accessing the same region
of memory to share data directly.

4. Message passing IPC involves processes sending and receiving
messages through a shared communication channel.

5. Sockets are a network-based IPC method, allowing processes on
different machines to communicate over a network.
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6. IPC is essential for enabling collaboration and resource sharing
between processes.

7. It helps in building complex applications that require cooperation
between multiple components.

8. IPC can be synchronous or asynchronous, depending on whether
processes wait for each other or continue their execution.

9. Proper synchronization mechanisms are necessary to avoid race
conditions and ensure data consistency in IPC.

10. The choice of IPC method depends on the application's
requirements, performance considerations, and the level of security
needed for communication.

d) Write a note on HTTP basic authentication in brief. (SM)
Ans:

1. HTTP basic Authentication is a simple authentication mechanism
used in web applications.

2. It involves the client sending the username and password with each
request.

3. The credentials are encoded in Base64 and added to the
"Authorization" header.

4. Despite its simplicity, it lacks security, as credentials are
transmitted in plaintext.

5. It should only be used over HTTPS to encrypt the data during
transmission.

6. Servers store credentials in a hashed or encrypted format to
enhance security.

7. It's widely supported by browsers and other HTTP clients.
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8. However, it's not suitable for handling more sophisticated
authentication scenarios.

9. To improve security, developers often consider alternative methods
like OAuth.

10. In summary, HTTP basic Authentication is a basic, but not entirely
secure, method for user authentication in web applications.

¢) What is Swagger? (SM)
Ans:

1. Swagger is an open-source framework used for-documenting and
defining RESTful web services.

2. It allows developers to describe the structure and functionality of
APIs in a standardized way.

3. Swagger uses a YAML or JSON format to create machine-readable
API specifications.

4. These specifications provide a clear overview of endpoints,
request/response data, and supported operations.

5. Swagger enables automatic generation of interactive API

documentation, making it easy for developers to understand and use
APIs.

6. With Swagger, developers can test APIs directly from the
documentation using a user-friendly interface.

7. It promotes consistency and collaboration among development
teams by providing a single source of truth for API definitions.

8. Swagger can be integrated with various programming languages
and frameworks, making it versatile and widely adopted.

9. It simplifies API versioning and updates, as changes in the
specifications are reflected automatically in the documentation.
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10. Overall, Swagger enhances the development process by
streamlining API design, documentation, and testing.

f) List the advantages and disadvantages of Statelessness. (SM)
Ans:

Advantages and Disadvantages of Statelessness in Web Services:
Advantages:

1. Simplicity: Stateless web services are easier to design, implement,
and maintain as there is no need to manage and synchronize session
state across requests.

2. Scalability: Stateless services can be horizontally scaled more
efficiently since each request is independent and self-contained,
allowing for better distribution of workload.

3. Performance: Without the overhead of managing session data,
stateless services generally offer better performance and response
times.

4. Reliability: Statelessness reduces the chances of unexpected
behavior due to shared state, making the system more reliable and
predictable.

5. Load Balancing: Stateless services can be load-balanced more
effectively as each request can be routed to any available server
without considering previous interactions.

Disadvantages:

1. Data Repetition: Statelessness requires clients to send all relevant
data with each request, leading to increased data transfer and
potentially higher latency.
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2. Security Concerns: Sensitive information may be exposed in
request parameters, increasing the risk of security breaches if not
handled properly.

3. Increased Server Load: Stateless services can lead to higher server
load, especially for complex applications, as they have to reconstruct
context with each request.

4. Limited Functionality: Some applications, such as online shopping
carts or complex workflows, may require maintaining state to perform
certain tasks efficiently.

5. Lack of Context: Statelessness removes context between requests,
which might be necessary for certain business processes, resulting in
additional logic to manage context when needed.

g) What are WCF’s ABC? (SM)

Ans:

1. WCF stands for Windows Communication Foundation.
2. WCF's ABC refers to Address, Binding, and Contract.
3. Address specifies the location of the service endpoint.

4. Binding defines the communication protocols and settings used for
exchanging messages.

5. Contract defines the operations exposed by the service and their
parameters.

6. These ABC elements are crucial for setting up and configuring
WCEF services.

7. Address can be a URI (Uniform Resource Identifier) pointing to the
service endpoint.

8. Binding determines whether the service uses HTTP, TCP, or other
communication protocols.
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9. Contract defines the methods that clients can call and the data they
need to provide.

10. Together, ABC ensures interoperability and successful
communication between WCF services and clients.

h) Write about Endpoint in WCF. (5M)
Ans:

Where to send
messages

Endpoint

Service  Endpoint B Binding } How o sen

Endpoint

What messages
Contract } must contain

1. Definition: An endpoint in WCF (Windows Communication
Foundation) is a communication point that allows clients to interact
with a WCF service.

2. Address: Each endpoint is identified by a unique address,
specifying the location of the service, typically in the form of a URL.

3. Binding: Endpoints are associated with a binding that defines the
communication protocol and settings used for data exchange.

4. Contract: WCF endpoints have a contract that defines the
operations exposed by the service, including input/output parameters
and message formats.

5. Multiple Endpoints: A WCF service can have multiple endpoints,
each supporting different bindings or protocols.
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6. Interoperability: WCF supports various standard protocols like
HTTP, TCP, and MSMQ, enhancing interoperability between different
systems.

7. Configuration: Endpoint configurations are defined in the WCF
configuration file (App.config or Web.config).

8. Metadata: Endpoints can also expose metadata about the service,
which provides information about its operations and data types.

9. Client Access: Clients communicate with a WCF service by
connecting to its endpoints using the appropriate binding and contract.

10. Flexibility: WCF endpoints offer flexibility in defining different
communication patterns and behaviours for various clients and
scenarios.
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