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Course Code : MCS-218

Course Title : Data Communication and Computer Networks
Assignment Number : MCA _NEW/MCAOL(IT)/218/Assign/2026-27
Maximum Marks : 100

Weightage : 30%

Last Dates for Submission : 31* October, 2026 (For July, 2026 Session)

15" April, 2027 (For January, 2027 Session)

Note: Answer all the questions in the assignment which carry 80 marks in total. 20 marks
are for viva voce. You may use illustrations and diagrams to enhance the explanations.
Please go through the guidelines regarding assignments given in the Programme Guide for
the formatof presentation.

Q1:

Q2:

Q3:

Q4:

Qs:

Qe6:

Q7:

QS8:

Explain the network topologies, with advantages & disadvantages. (4 2.5=10 Marks)

a. Bus

b. Star

c. Ring

d. Mesh

A communication channel has a bandwidth ranging from 2000 Hz to 7000 Hz. Calculate the
bandwidth of the channel. (5 Marks)
Explain the differences of the following modulation techniques? (4 2.5=10 Marks)

a. Frequency modulation
b. Pulse code modulation
c. Frequency shift keying
d. Pulse amplitude modulation

A digital communication system uses signal amplitudes ranging from —5 V to +7 V. The receiver
can reliably distinguish two signal levels only if they differ by at least 0.6 V. Assuming the effect of
noise is within the permissible limit, determine the maximum number of amplitude levels that can be

used? (10 Marks)
a. What is the significance of switching in communication networks? (2 Marks)
b. Also, Highlight the working of the following switching techniques? (31= Marks)

i. Circuit switching
ii.Multistage switching
iii. Packet switching

Explain following terms in context of retransmission strategies? (2 2.5=5 Marks)
a. Piggybacking
b.  Pipelining

Include diagrams, wherever necessary.

a  What is a fragment burst in 802.117? Illustrate the steps with diagram. (5 Marks)
b. Explain the binary exponential backoff algorithm for Ethernet. (5 Marks)

a. Consider the network shown in Figure 1, where number written on each communication
link represents its transmission cost. Using Dijkstra's shortest path routing algorithm, determine
the shortest path from router R1 to router R7. Also calculate the total path cost.



Figure 1

b. Using the network diagram in figure 1, construct a spanning tree with R1 as the root, and show
the sequence of packet forwarding during flooding. Also, compare the number of packet
transmissions in flooding with and without the spanning tree. Make any further assumptions, if
required. (10+10=20 Marks)

Q9: Explain the Data Encryption Standard with architecture and algorithm, in context of network
security in data communication? (5 Marks)
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Important Notes

1. MCA NEW Student need to submit the assignments to the Coordinator of your
Study Centre on or before the due date.

2. MCAOL Student need to submit the assignments on LMS Portal on or before the due
date.

3. Assignment submission before due dates is compulsory to become eligible for
appearing in corresponding Term End Examinations. For further details, please
refer to Programme Guide.
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Course Code : MCS-219

Course Title : Object Oriented Analysis and Design
Assignment Number : MCA_NEW/MCAOL(II)/219/Assign/2026-27
Maximum Marks : 100

Weightage : 30%

Last date of Submission : 31 October, 2026 (For July, 2026 Session)

15" April, 2027 (For January, 2027 Session)

Note: This assignment has eight questions of 80 Marks. Answer all questions. Rest 20 marks
are for viva voce. You may use illustrations and diagrams to enhance the explanations.
Please go through the guidelines regarding assignments given in the Programme Guide for
the formatof presentation.

Q1:

Q2:

Q3:

Q4:

Qs:

a. Analyse the basic philosophy of the Object-Oriented (OO) paradigm. Contrast it from the
classical Structured Analysis and Design approach, specifically focusing your evaluation on
data-control coupling, computational encapsulation, and long-term system maintainability.

(4 Marks)

b. Explain the four foundational architectural pillars of object orientation: Abstraction,
Encapsulation, Inheritance, and Polymorphism with the help of example(s). (6 Marks)

a. Evaluate the structural and semantic variations between Aggregation (weak “has-a” relationship)
and Composition (strong “part-of” ownership lifecycle). Support your analysis with concrete
software engineering examples. (5 Marks)

b. Critically examine the distinct roles of Abstract Classes and Interfaces as explicit design contracts
in system architecture. Analyze the trade-offs of choosing one over the other when designing
decoupling boundaries. (5 Marks)

Draw a Class Diagram for a cloud-native Learning Management System (LMS). The structural
model must robustly handle multi-tiered authentication (Instructors, Students, Administrators),
hierarchical course architectures (Modules, Lessons, Assessments), and asynchronous enrollment
tracking. (Note: Your diagram must explicitly utilize correct UML notation for multiplicities,
visibility modifiers (+, -, #), directional associations, generalization hierarchies, and
dependencies). State all underlying domain assumptions. (10 Marks)

Draw a comprehensive State Machine Diagram tracking the lifecycle of an order transaction
within an Enterprise e-Commerce Portal. The state machine must process complex
internal/external events, explicit guard conditions, and alternate transactional path routings
(including: Inventory Reserved, Payment Processing, Authorization Failure, Order Dispatched,
and Refund Initiated). Make necessary assumptions (10 Marks)

Explain the distinct utility and interplay of Object Modeling (Structural), Dynamic Modeling
(Behavioral), and Functional Modeling (Dataflow) in modern software engineering. Using an
Automated Banking Terminal (ATM) as a continuous reference point, outline how each of these
three modeling dimensions captures a unique, non-overlapping aspect of the execution runtime
environment. (10 Marks)

a. [Explain features of synchronization in UML. (3 Marks)

b. Systematically detail the major architectural execution tasks performed during system
design, specifically addressing: (7 Marks)

1.Partitioning monolithic architectures into decoupled, autonomous subsystems.
2.Concurrency design and process allocation strategies.

3.Global resource allocation and data store management paradigm selection.
4.Boundary condition handling (initialization, termination, and failure-recovery modes).
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Q7:

QS8:

Map the complete object class model designed for the Learning Management System (LMS) in
Question 3 into a 3NF-compliant Relational Database Management System (RDBMS) table
schema. Clearly document the mapping patterns applied to transform object characteristics into
flat relational structures. Explicitly specify your strategy for representing inheritance hierarchies
(e.g., Table-Per-Class vs. Single-Table inheritance), resolving many-to-many (M:N) associations,
and preserving referential integrity constraints via Primary Key (PK) and Foreign Key (FK)
mechanics. (10 Marks)

Critically evaluate the practical hurdles of translating abstract UML structures into concrete
code within modern programming languages (like C++, Java, C#). Address mismatch
phenomena such as resolving structural associations and preserving encapsulation boundaries.

(5 Marks)

Draw component diagram for the Online Shopping System. (5 Marks)
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Course Code : MCS-220

Course Title : Web Technologies

Assignment Number : MCA NEW/MCAOL(I1)/220/Assign/2026-27
Maximum Marks : 100

Weightage : 30%

Last date of Submission : 31" October, 2026 (For July, 2026 Session)

15" April, 2027 (For January, 2027 Session)

Note: This assignment contains nine questions of 80 marks. Answer all questions. The
remaining 20 marks are for viva voce. Use suitable diagrams, flowcharts, code snippets and
illustrations wherever appropriate. Follow the assignment guidelines given in the
Programme Guide.

Q1:

Q2:

Q3:

Q4:

Qs:

Qé6:

Q7:

(a) Define the following terms with suitable examples: (5 Marks)

i. Design Pattern

ii. Web Application

iii. Servlet Container

iv. JSP

v. Dependency Injection

(b) Explain the layered architecture of a modern Java web application. Discuss the role of
Presentation Layer, Business Layer, Persistence Layer and Database Layer. (5 Marks)

(a) Explain the Servlet life cycle with the help of a neat diagram. Discuss the purpose of each life-
cycle method. (5 Marks)

(b) Explain the HTTP request-response cycle. Describe how request parameters, headers and
cookies are exchanged between a client and a web server. (5 Marks)

(a) Write a JSP program that accepts two numbers from a user and displays their Greatest
Common Divisor (GCD). Explain the execution of your program. (5 Marks)

(b) Write a Servlet program that accepts employee details from an HTML form and displays the
submitted information on another web page. (5 Marks)

A university wishes to develop an online student registration system. Explain how JDBC can be
used to connect the application with a relational database. Illustrate the steps involved in
establishing the connection, executing SQL statements and handling exceptions. (5 Marks)

Analyze the differences between Spring MVC and Spring Boot with respect to architecture,
configuration, deployment, scalability and development effort. Discuss situations where each
framework is most appropriate. (5 Marks)

(a) Compare Hibernate and JDBC for database application development. Analyze their
advantages, limitations and suitable application scenarios. (5 Marks)

(b) Explain how Spring Data JPA simplifies database programming compared to traditional DAO
implementation. Support your answer with suitable examples. (5 Marks)

A banking application requires strong authentication and authorization. Evaluate different security

mechanisms provided by Spring Security, including authentication, authorization, password

encoding and session management. Recommend an appropriate security strategy with justification.
(10 Marks)
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QS8:

Q9:

(a) Explain the importance of software testing in web applications. Evaluate the usefulness of unit
testing, integration testing and security testing in ensuring application quality. (5 Marks)

(b) Discuss the importance of exception handling and logging in enterprise web applications.
Evaluate how proper logging improves application maintenance and debugging. (5 Marks)

Develop the design of a Library Management Web Application using Spring Boot. (10 Marks)
Your solution should include:

MVC architecture diagram

Database entities and relationships

Repository, Service and Controller components
CRUD operations for books and users

Login module using Spring Security

Brief explanation of the application workflow

Support your answer with suitable diagrams and code snippets wherever necessary.
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Important Notes

1. MCA NEW Student need to submit the assignments to the Coordinator of your
Study Centre on or before the due date.

2. MCAOL Student need to submit the assignments on LMS Portal on or before the due
date.

3. Assignment submission before due dates is compulsory to become eligible for
appearing in corresponding Term End Examinations. For further details, please
refer to Programme Guide.

4. To become eligible for appearing the Term End Practical Examination for the lab
courses, it is essential to fulfill the minimum attendance requirements as well as
submission of assignments (on or before the due date). For further details, please
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5. The viva voce is compulsory for the assignments. For any course, if a student
submitted the assignment and not attended the viva-voce, then the assignment is
treated as not successfully completed and would be marked as ZERO.




Course Code : MCS-221

Course Title : Data Warehousing and Data Mining
Assignment Number : MCA_NEW/MCAOL(I1)/221/Assign/2026-27
Maximum Marks : 100

Weightage : 30%

Last Date of Submission : 31* October, 2026 (For July, 2026 Session)

15" April, 2027 (For January, 2027 Session)

Note: This assignment has ten questions. All the questions are compulsory and there is no
choice. Rest 20 marks are for viva voce. You may use illustrations and diagrams to enhance
the explanations. Please go through the guidelines regarding assignments given in the
Programme Guide.

Q1:

Q2:

Q3:

Q4:

Qs:

Q6:

Q7:

Q8:

Q9:

Q10:

A university intends to build an enterprise data warehouse by integrating admissions, examinations,

finance and LMS databases. Explain the need for a data warehouse, discuss its characteristics, and

justify whether the Inmon or Kimball approach is more suitable. (8 Marks)

[lustrate a three-tier data warehouse architecture for a healthcare organization. Explain the role of

data sources, staging area, ETL, metadata repository, warehouse, OLAP server and front-end tools.
(8 Marks)

A supermarket chain wants to analyse monthly sales, customer behaviour and product performance.
Design a dimensional model identifying fact table(s), dimensions, measures and appropriate
schema. Justify your design. (8 Marks)

Explain the complete ETL process for integrating data from e-commerce, ERP and CRM systems
into a data warehouse. Discuss common data quality issues and suitable transformation strategies.
(8 Marks)
Compare OLTP and OLAP systems with suitable examples. Discuss OLAP operations (roll-up,
drill-down, slice, dice and pivot) and explain how they support managerial decision making.
(8 Marks)

A financial institution has noisy, missing and inconsistent customer data. Explain suitable data
preprocessing techniques including cleaning, integration, transformation, reduction and
discretization before mining. (8Marks)

Explain the working of association rule mining using an illustrative transaction dataset. Describe
the Apriori algorithm and interpret support, confidence and lift for generated rules.  (8Marks)

Compare decision tree, Naive Bayes, k-nearest neighbour and support vector machine classifiers.
Recommend the most appropriate algorithm for credit-risk prediction with justification. (8 Marks)

Differentiate partitioning, hierarchical and density-based clustering techniques. Discuss the
working of K-means and DBSCAN and compare their suitability for real-world applications
involving noisy data. (8 Marks)

Discuss emerging trends in data warehousing and data mining such as cloud data warehouses, big
data analytics, text mining, web mining and data stream mining. Explain how these technologies
enhance business intelligence. (8 Marks)
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Important Notes

1. MCA NEW Student need to submit the assignments to the Coordinator of your
Study Centre on or before the due date.

2. MCAOL Student need to submit the assignments on LMS Portal on or before the due
date.
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Course Code : MCSL-222

Course Title : OOAD and Web Technologies LabAssignment
Number : MCA_NEW/MCAOL(II)/L-222/Assign/2026-27
Maximum Marks : 100

Weightage : 30%

Last date of Submission : 31* October, 2026 (For July, 2026 Session)

15" April, 2027 (For January, 2027 Session)

Note: This assignment has two sections. Answer all questions in each section. Each Section is
of 20 marks. Your Lab Records will carry 40 Marks (20 Marks for each section). Rest 20
marks are for viva voce. You may use illustrations and diagrams to enhance the
explanations. You must execute the program and submit the program logic, sample input
and output along with the necessary documentation. Assumptions can be made wherever
necessary. Please go through the guidelines regarding assignments given in the Programme
guide for the format of presentation.

Section 1: OOAD Lab

Question 1: (20 Marks)

ii.

ii.

iv.

Draw a Class Diagram for a distributed, multi-tiered Online Examination System capturing role-
based administrative boundaries and runtime assessment constraints. (5 Marks)

Design a secure, decentralized Deployment Diagram representing an Online Banking
Infrastructure across multi-tiered hardware execution nodes, protocol wrappers, and security
Zones. (5 Marks)

Draw a State Machine Diagram capturing the execution lifecycle, event triggers, and transactional
guard conditions for an Online Re-registration and Fee Payment Subsystem for IGNOU MCA
Learners. (5 Marks)

Draw a Sequence Diagram mapping the chronological(synchronous and asynchronous) object

interactions, including conditional exception frames, for an ATM management system.
(5 Marks)

Section 2: Web Technologies Lab

Question1: (20 Marks)

ii.

Develop a robust, enterprise-grade server-side application using Java Server Pages (JSP) and Java
Database Connectivity (JDBC) to manage profile modifications for university students (e.g.,
IGNOU BCA/MCA Students). The application must implement a unified dynamic lookup
interface that accepts either a unique Student Enrollment Number or a registered Mobile Number
as an input token. Upon successful verification of the student, the interface must securely expose
and permit modifications to the student’s data, specifically communication address, mobile
contact number, and verified email etc. You need to explicitly state your database schema
definition and connection configuration assumptions before presenting the source code. (10
Marks)

Design and develop a highly secure, multi-layered RESTful or MVC web application
implementing full CRUD (Create, Read, Update, Delete) lifecycle workflows using Spring Boot

2



and Hibernate/JPA frameworks. The system will serve as an automated portal for Online
Registration and Fee Payment for an industry-level workshop on "Web Technologies".
Furthermore, implement rigorous security configurations (such as Spring Security protocols) to
enforce Authentication and Role-Based Access Control (RBAC), while ensuring that updates or
deletions to registration rows are structurally validated and restricted according to payment
settlement status etc. Make necessary assumptions and list them. (10 Marks)



MASTER OF COMPUTER
APPLICATIONS

AHEANEWACAOL)

SEMESTER-2 ASSIGNMENTS OF
MCA_NEW/MCAOL
PROGRAMME S

(July - 2026 & January - 2027)

MCS-218, MCS-219, MCS-220, MCS-221

MCSL-222, MCSL-223

SCHOOL OF COMP IINBORMATION SCIENCES
INDIRA GAND ALFOREN UNIVERSITY

MAIDAN GARHI, MYEBHEY.HI - 110 068




CONTENTS

Course Code Assignment No. Submission-Schedule Page
No.

For July- For January-
December Session June Session

MCS-218 MCA_NEW/MCAOL(11)/218/Assign/26-27 31* October, 2026 (15" April, 2027 3

MCS-219 MCA_NEW/MCAOL(I1)/219/Assign/26-27 31* October, 2026 |15" April, 2027 5

MCS-220 MCA_NEW/MCAOL(11)/220/Assign/26-27 31* October, 2026 |15" April, 2027 7

MCS-221 MCA_NEW/MCAOL(11)/221/Assign/26-27 31* October, 2026 |15" April, 2027 9

MCSL-222 | MCA_NEW/MCAOL(II)/L-222/Assign/26-27 | 31* October, 2026 (15" April, 2027 10

MCSL-223 | MCA_NEW/MCAOL(II)/L-223/Assign/26-27 | 31* October, 2026 (15" April, 2027 12

Important Notes

1. MCA NEW Student need to submit the assignments to the Coordinator of your
Study Centre on or before the due date.

2. MCAOL Student need to submit the assignments on LMS Portal on or before the due
date.

3. Assignment submission before due dates is compulsory to become eligible for
appearing in corresponding Term End Examinations. For further details, please
refer to Programme Guide.

4. To become eligible for appearing the Term End Practical Examination for the lab
courses, it is essential to fulfill the minimum attendance requirements as well as
submission of assignments (on or before the due date). For further details, please
refer to the Programme Guide.

5. The viva voce is compulsory for the assignments. For any course, if a student
submitted the assignment and not attended the viva-voce, then the assignment is
treated as not successfully completed and would be marked as ZERO.




Course Code : MCSL-223

Course Title : Computer Networks and Data Mining Lab
Assignment Number : MCA_NEW/MCAOL(II)/L-223/Assign/2026-27
Maximum Marks : 100

Weightage : 30%

Last Dates for Submission : 31* October, 2026 (For July, 2026 Session)

15" April, 2027 (For January, 2027 Session)

The assignment has two parts A and B. Answer all the questions. Each part is for 20 marks.
Computer Networks and Data Mining lab record carries 40 Marks. Rest 20 marks are for
viva voce. You may use illustrations and diagrams to enhance the explanations. Please go
through the guidelines regarding assignments given in the MCA(New) Programme Guide
for the format of presentation. If any assumptions made, please state them.

PART-I: Computer Networks
(4 x 5 =20 Marks)

The following questions may be implemented using any open-source computer network programming
platform, like Network Simulator-3 (NS-3).

Q1:

Q2:

Q3:

Q4:

Create a network consisting of 4 nodes connected using Point-to-Point links. Configure IP
addresses, install the Internet stack, and transmit packets from Node 1 to Node 4. Verify successful
communication using the simulation output. Make any further suitable assumptions, wherever
necessary.

Design a network of 6 nodes where communication between the source and destination requires at
least 3 hops. Configure Point-to-Point links and demonstrate successful packet transmission. Also,
measure the end-to-end delay and packet delivery.

Construct a topology with two different paths between a source node and a destination node.
Assign different delays or bandwidths to the links. Simulate packet transmission and observe which
path is selected. Also, modify one link parameter and compare the results.

Create a network of 7 interconnected nodes, and simulate a broadcast packet transmission from one
node and observe how packets propagate through the network. Compare the number of
transmissions with a manually constructed logical spanning tree, and comment on the reduction in
redundant transmissions.

PART-II: Data Mining Lab
(2 x 10 =20 Marks)

There is equal marks weightage in all sub-parts of a question.

Q1:

Implement the K-Means Clustering algorithm on the following datasets and analyze the generated
clusters. Comment on the suitability of the selected number of clusters.
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a. Customer Purchase dataset with attributes: Customer ID, Age, Gender, Annual Income,
Spending Score, Membership Type, and Number of Purchases.

b. Student Performance dataset with attributes: Student ID, Attendance Percentage, Internal
Assessment Marks, Assignment Score, Study Hours per Week, and Final Grade.

Assume creating the above files in .csv format and prepare it as .arff file. You may process the files and
apply the clustering mechanism using WEKA.

Q2:

Apply the Apriori Association Rule Mining algorithm on the following transactional datasets. You
may generate frequent itemsets and association rules by selecting suitable minimum support and
confidence values. Also, provide interpretation of the discovered patterns in all following cases:

a. Retail Store Transaction with attributes: Transaction ID, Customer ID, Item Purchased, Product
Category, Quantity, Day of Purchase, and Payment Mode. You may create a retail file or any
in-built retail.arff file can be used.

b. Using WEKA, apply the Apriori algorithm to a market basket dataset. Experiment with
different minimum support and confidence values, and compare the generated association rules.



