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Department Vision A

To provide high quality education in the field of computer

applications and there by create computer professionals with
proper leadership skills, commitment and moral values

)

/Department Mission \

To impart education par-excellence through innovative training,
research and development focusing on the industrial requirements
making it beneficial to the individuals, industry and the society.
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innovative teaching and training in computer applications for the
development of students who can excel in the present future
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Programme Educational Outcomes (PEOs)

PEO1:Computer Applications basics: To prepare students to excel in the
computing profession by providing solid technical Foundations in the

field of computer applications.

PEO2: Career Development: To provide students various computing skills
like the analysis, design and development of innovative software products

to meet the industry needs

PEO3: Professional Qualification: To motivate students to pursue lifelong

learning and to do research as computing Professionals and scientists

PEO4: Leadership Responsibilities: To motivate students to communicate
and function effectively in teams in multidisciplinary fields within the

global, societal and environmental context

Programme Specific Objectives (PSOs)

PSO 1: Enable the students to select the suitable data mode],
appropriate architecture and platform to implement a system with
good performance

PSO2: Enable the students to utilize modern technologies to design
innovative solutions for various complex societal challenges and to

be an entrepreneur
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Programme Outcomes (POs)

MCA Graduates will be able to:

1. Computational Knowledge: Apply knowledge of computing fundamentals, computing
specialisation, mathematics, and domain knowledge appropriate for the computing specialisation to
the abstraction and conceptualisation of computing models from defined problems and
requirements.

2. Problem analysis: Identify, formulate, research literature, and solve complex computing
problems reaching substantiated conclusions using fundamental principles of mathematics,
computing sciences, and relevant domain disciplines.

3. Design/development of solutions: Design and evaluate solutions for complex computing
problems, and design and evaluate systems, components, or processes that meet specified needs
with appropriate consideration for public health and safety, cultural, societal, and environmental
considerations.

4. Conduct investigations of complex problems: Use research-based knowledge and research
methods including design of experiments, analysis and interpretation of data, and synthesis of the
information to provide valid conclusions.

5. Modern tool usage: Create, select, adapt and apply appropriate techniques, resources, and
modern computing tools to complex computing activities, with an understanding of the limitations.

6. Innovation and Entrepreneurship: Identify a timely opportunity and using innovation to pursue

that opportunity to create value and wealth for the betterment of the individual and society at large.

7. Societal and Environmental Concern: Understand and assess societal, environmental, health,
safety, legal, and cultural issues within local and global contexts, and the consequential
responsibilities relevant to professional computing practice.

8. Professional Ethics: Understand and commit to professional ethics and cyber regulations,
responsibilities, and norms of professional computing practice.

9. Individual and team work: Function effectively as an individual and as a member or leader in
diverse teams and in multidisciplinary environments.

10. Communication Efficacy: Communicate effectively with the computing community, and with
society at large, about complex computing activities by being able to comprehend and write effective
reports, design documentation, make effective presentations, and give and understand clear
instructions.

11. Project management and finance: Demonstrate knowledge and understanding of the
engineering and management principles and apply these to one’s own work, as a member and leader
in a team, to manage projects and in multidisciplinary environments.

12. Life-long learning: Recognise the need, and have the ability, to engage in independent learning

for continual development as a computing professional.
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Mapping with PO Vs PEO, PSO
PO PEO1

10

11

12

PSO:1

PSO:

1 Low 2 Medium 3 High
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FRANCIS XAVIER ENGINEERING COLLEGE
2024 MCA CURRICULUM AND SYLLABUS REGULATIONS 2024
Choice-Based Credit System and Outcome Based Education

SUMMARY OF CREDIT DISTRIBUTION

CREDITS PER SEMESTER CREDITS
CATEGORY

11 111 IV IN %

5%

59%

14%

22%

100%

TRACKS IDENTIFIED

Networking and Security

Software Development

Data Science and Analytics

Artificial Intelligence and Machine Learning

Full Stack Development

Entrepreneurship

Foundation Course

Professional Core

Professional Elective

Mandatory Course

Employability Enhancement Course

Bridge Course

Value Added
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FRANCIS XAVIER ENGINEERING COLLEGE

2024 MCA CURRICULUM AND SYLLABUS REGULATIONS 2024
Choice-Based Credit System and Outcome Based Education

I - IV Semester Curriculum and Syllabi

SEMESTER ]

Course
Code

Course Name

Cate
gor
y

Contact
Perio
ds

Theory Courses

24MA1258

Discrete Mathematical Structures

FC

24CA1601

Data structures and Applications

PC

24CA1602

Computer Networks

PC

24CA1603

Python Programming

PC

24CA1604

Object Oriented Software
Engineering

PC

Theory cum Practical Courses

1

24CA1605

Advanced Databases and Data
Mining

Practical Courses

1

24CA1611

Data Structures Laboratory

2

24CA1912

Communication and Soft Skills
Laboratory

4

Total

30

SEMESTER II

S.No

Course
Code

Course Name

Contact
Perio
ds

Theory Courses

24CA2601

Java Programming

24CA2602

Linux Operating Systems

24CA2603

Fundamentals of Accounting

24CA2604

Full Stack Development

Professional Elective - |

Theory cum Practical Courses

1

24CA2605

Mobile Application Development

Practical Courses

1

24CA2611

Java Programming Laboratory

2

24CA2912

Full Stack Development Laboratory
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SEMESTER III

Conta

Course Course Name Categor ct
Code gory Peri

ods

Theory Courses

24CA3601 | Machine Learning

Software Testing and Quality
Assurance

24CA3602

Professional Elective - 11

Professional Elective - 11

Professional Elective - [V

Theory cum Practical Courses

Internet of Things and Cloud

1 24CA3603 .
Computing

Practical Courses

24CA3611 | Machine Learning Laboratory PC
24CA3912 | Project Work - Phase - | EEC
24CA3913 | Internship EEC

Total 34

SEMESTER IV

Contact
Perio
ds

C Cat
S.No ourse Course Name atego
Code ry

Practical Courses

1 24CA4911 | Project Work - Phase - I EEC 20 20 | 10

Total 20 20 | 10

Minimum Number of Credits to be acquired: 83
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Professional Elective I

24CA2701

Network Security

Networking and
Security

24CA2702

Software Project Management

Software
Development

24CA2703

Data ethics and governance

Data Science and
Analytics

24CA2704

Al Ethics and Policy

Artificial Intelligence
and Machine
Learning

24CA2705

Software Engineering
Principles

Full Stack
Development

24CA2706

Entrepreneurship and
Innovation Management

Entrepreneurship

24CA2707

Research Methodology and IPR

Research
Methodology and
IPR Courses

Professional Elective II

24CA3701

Cyber Security and Resilience

Networking and
Security

24CA3702

Agile Software Development

Software
Development

24CA3703

Data Visualization Techniques

Data Science and
Analytics

24CA3704

Deep Learning

Artificial Intelligence
and Machine
Learning

24CA3705

Ul & UX Design

Full Stack
Development

24CA3706

Social Entrepreneurship

Entrepreneurship

Professional Elective 111

24CA3707

Ethical Hacking and
Penetration Testing

Networking and
Security

24CA3708

Test Driven Development

Software
Development

24CA3709

Cloud Computing for Data
Science

Data Science and
Analytics

24CA3710

Reinforcement Learning

Artificial Intelligence
and Machine
Learning

24CA3711

Fundamentals of Backend
Engineering

Full Stack
Development

24CA3712

Emerging Areas in
Entrepreneurship

Entrepreneurship
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Professional Elective IV

Block Chain Technology and Its 1 Networking and
Applications Security
24CA3714 | Game Design and Development [11 Software
Development
Data Science and
Analytics
Artificial Intelligence
I1 and Machine
Learning
Full Stack
Development

24CA3713

24CA3715 | Big Data Analytics I11

Artificial Intelligence and its

24CA3716 Applications

24CA3717 | DevOps II1

Building a Sustainable

24CA3718 .
Enterprise

I11 3 Entrepreneurship

List of Foundation Courses

Course Catego | Contact
S.No Code Course Name ry Periods

Theory Courses
1 24MA1258 | Discrete Mathematical Structures ‘ FC ‘
List of Professional Core Courses

Course Course Name Categor Contact
Code gory Periods

24CA1601 Data.Strlllctures and PC
Applications
24CA1602 | Computer Networks PC
24CA1603 | Python Programming PC
24CA1604 Obj(?ct Or.iented Software PC
Engineering
24CA1605 A(.lvfalnced Databases and Data PC
Mining
24CA1611 | Data Structures Laboratory PC
24CA2601 Java Programming PC
24CA2602 | Linux Operating Systems PC
24CA2603 | Fundamentals of Accounting PC
24CA2604 | Full Stack Development PC
24CA2605 Mobile Application PC
Development
24CA2611 | Java Programming Laboratory PC
24CA3601 | Machine Learning PC
24CA3602 Software Testing and Quality PC
Assurance
24CA3603 Internet. of Things and Cloud PC
Computing
24CA3611 | Machine Learning Laboratory PC
List of Employability Enhancement Course
Course Course Name Catego | Contact
Code ry Perio
ds

3
3
3
3
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Practical Courses

Communication and Soft Skills

1 24CA1912 Laboratory
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2 24CA2912 Full Stack Development EEC 4
Laboratory
24CA3912 | Project Work - Phase - | EEC 4
24CA3913 | Internship EEC 4
24CA4911 | Project Work - Phase - 11 EEC 20
List of Research Methodology and IPR Courses
Course Course Name Cate | Contact
Code go Perio
v ds

Theory Courses

24CA2707 | Research Methodology and IPR RMC

List of Value Added Courses

Course Course Name Cate | Contact
Code go Perio

y ds

Practical Courses

24CA0V01 | JavaScript for Web Development VA
24CA0V02 | Web Technologies VA
24CA0V03 | ASP.NET for Web Development VA
24CA0V04 | Data Analytic Tools VA

24CAO0VO05 | Automation Testing tools VA
Bridge Courses I SEM

S.No Course Course Name Catego
Code ry

Theory Courses

1 24CA1BO1

Digital Logic and Computer
Organization

Problem Solving and
Programming in C

2 24CA1B02

Practical Courses
1 24CA1B11 | Programming in C Laboratory BC
Total
Bridge Courses II SEM

S.No Course Course Name Catego
Code ry

Theory Courses

Design and Analysis of
Algorithms
2 24CA2B02 | Object Oriented Programming

Practical Courses

1 24CA2B01

Object Oriented Programming

2 24CA2B11 Laboratory
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FIRST SEMESTER

24MA1258 DISCRETE MATHEMATICAL STRUCTURES

PREAMBLE:

An engineering PG student needs to have some basic mathematical tools and techniques to apply in
diverse applications in Engineering. This emphasizes the development of rigorous logical thinking
and analytical skill to the student and appraises him the complete procedure. For solving different
kind so problems that occur in engineering .Based on this, the course aims at giving adequate
exposure in mathematical logic and Graphs .

PRE-REQUISITE:
NIL
OBJECTIVES:
1. To provide mathematical background knowledge
2. To provide sufficient experience on various topics of discrete mathematics like matrix
algebra, logic and proofs, combinatory, graphs, algebraic structures, formal languages
and finite state automata.
. To extend student’s Logical and Mathematical maturity
. To understand the basic concepts of graph theory

. To familiarize the applications of algebraic structures

UNIT I MATRIX ALGEBRA 9+3
Matrices - Rank of a matrix - Solving system of equations - Eigenvalues and Eigen vectors - Cayley -
Hamilton theorem - Inverse of a matrix.

UNIT II BASIC SET THEORY 9+3
Basic Concepts of set theory and Cartesian products, Relations, Binary relations, Equivalence
relations and Partitions, Composition of relations. Functions: Types of functions, Inverse of a
function, Composition of functions, Recursive functions.

UNIT III MATHEMATICAL LOGIC 9+3
Propositions and logical operators - Truth table - Propositions generated by a set - Equivalence and
implication - Basic laws - Some more connectives - Functionally complete set of connectives - Normal
forms - Proofs in propositional calculus - Predicate calculus - K Map

UNIT IV GRAPHS 9+3

Graphs - Basic definitions of graph — Graph models - Graph terminology and special types of graphs -

Handshaking theorem - Matrix representation of graphs - Adjacency matrix and Incidence matrix -

graph isomorphism
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UNITV ALGEBRAIC STRUCTURES 9+3

Algebraic systems - Definition Semi groups and monoids - Definition of Sub-Semi groups and sub-

monoids - Groups - Properties of Groups - Subgroups - Left and Right Cosets - Lagrange’s theorem.

TOTAL HOURS 60

Suggestive Assessment Methods

Continuous Assessment Test Formative Assessment Test End Semester Exams

(20 Marks) (20 Marks) (60 Marks)

CAT 1& 2 - Written Exam UNIT-1- Problems on matrix algebra. Descriptive type
UNIT-2 -MCQ’s on basic set theory.
UNIT-3 - Problems on mathematical
logics.

UNIT-4 - Problems on Graphs
UNIT-5-Problems on Algebraic

Structures

Suggested Activities:

UNIT-1 - Assignments to solve the problems on algebra in a matrix.
UNIT-2 - Assignments to solve the problems on basic set theory.
UNIT-3 - Problems on mathematical logics.

UNIT-4 - Assignment to study about Graphs

UNIT-5 - Solve the Problems on Algebraic Structures.

Outcomes

Upon completion of the course, the students will be able to:

Find the Eigenvalues, Eigenvectors, inverse and the positive powers of a square matrix

(Apply)
Apply the basic concept of set theory.

Co1

CO3 Design and solve Boolean functions for defined problems.

CO4 Apply the knowledge of Graph terminology in real life phenomena (Analyze)

CO5 Apply the algebraic structures such as groups and subgroups. (Apply)
REFERENCE BOOKS

1. DavidMakinson,“Sets,LogicandMathsforComputing”,SpringerIndianReprint,2011.

2. Grimaldi,R.PandRamana,B.V."DiscreteandCombinatorialMathematics",5
Edition,PearsonEducation,2006.
HopcroftJEandUllman,].D,“IntroductiontoAutomataTheory,LanguagesandComputati
on”,Narosa PublishingHouse, Delhi,2002.
KennethH.Rosen,“DiscreteMathematicsandItsApplications”, TataMcGrawHill,4th Edition,2002.

. Sengadir, T.“DiscreteMathematicsandCombinatorics"PearsonEducation,NewDelhi,2009.
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6. Trembley,].P.andManohar,R,"DiscreteMathematicalStructureswithApplicationsto

ComputerScience", TataMcGrawHill,NewDelhi,2007.
7. G.ShankerRao,”MathematicalFoundationofComputerScience”,DreamtechPress,2020.
WEB RESOURCES
1. http://nptel.ac.in/courses/106106094
2. http://nptel.ac.in/courses/106108054
CO Vs PO Mapping and CO Vs PSO Mapping

CO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7

5

1 Low 2 Medium 3 High

24CA1601 DATA STRUCTURES AND APPLICATIONS

PREAMBLE:
This course is offered to MCA programme. This course views the problem solving not just as
solving the problem somehow but about solving the problem in the most efficient way. This
course is used to an appropriate data structure and an appropriate algorithmic technique.
PRE-REQUISITE:

e Problem Solving and Programming in C
OBJECTIVES:
1. To understand the fundamentals of algorithm

To illustrate the linked list techniques in its applications.

To practice the various applications of Stack and Queue.

2
3
4. To solve the binary tree and graph traversals for a given problem.
5

To develop sorting and hashing techniques for a complex problem
UNIT I INTRODUCTION 9
Introduction - Abstract Data Types (ADT) - Arrays and its representation -Structures - Fundamentals
of algorithmic problem solving - Important problem types - Fundamentals of the analysis of algorithm
- analysis framework - Asymptotic notations, Properties, Recurrence Relation- Applications - Online

ticket booking
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UNIT 11 LINEAR DATA STRUCTURES - LIST 9

List ADT - Array-based Implementation - Linked list implementation - Singly Linked Lists - Circularly
linked lists - Doubly Linked Lists - Applications of linked list - Polynomial Addition.

UNIT III LINEAR DATA STRUCTURES - STACK, QUEUE 9
Stack ADT - Operations on Stack - Applications of stack - Infix to postfix conversion - Evaluation of

expression - (Dynamic Stack, Linked Stack) Queue ADT - Operations on Queue - Circular Queue -

Applications of Queue - Internet requests and processes using a queue. - Applications of Stack -

Syntaxes in languages are parsed using stacks
UNIT IV BINARY TREES AND GRAPHS 9
Trees and its representation - left child right sibling data structures for general trees- Binary Tree -
Binary tree traversals —- Binary Search Tree - Graphs and its representation - Graph Traversals -
Depth-first traversal - breadth-first traversal-Application of graphs - Case Study: Graphs in Gaming
Industry
UNITV SORTING, SEARCHING AND HASH TECHNIQUES 9
Sorting algorithms: Insertion sort - Bubble sort - Quick sort - Merge sort - Searching: Linear search -
Binary Search - Hashing: Hash Functions - Separate Chaining - Open Addressing - Rehashing - Case
Study - Expert system in Intrusion Detection System

TOTAL HOURS: 45

Suggestive Assessment Methods

Continuous Assessment Test Formative Assessment Test End Semester Exams
(20 Marks) (20 Marks) (60 Marks)
Unit 1: MCQs on Algorithm

Unit 2: Write Programs on linked list
operation

CAT 18 2 - Written Exam Unit 3: Design a stack that supports Descriptive type questions
retrieving the min element in o (1).
Unit 4: Quiz on Stack and Queue
Unit 5: Write programs on sorting

and hashing techniques

Suggested Activities

Unit 1: Calculate the complexity of various algorithms.

Unit 2: Implement polynomial addition using linked lists in a programming language.
Unit 3: Simulate a queue-based internet request handler.

Unit 4: Short quiz on graph terminology and properties.

Unit 5: Hands-on lab on implementing hash functions.
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Outcomes:

Upon completion of the course, the students will be able to:

CcOo1 Relate the merits of worst-case, average-case and best-case analysis.
CO2 Summarize the operations in a linked list
C0o3 Use linear and non-linear data structures like stacks, queues, and linked list.
CO4  Identify the performance characteristics of fundamental algorithms and data structures and
their operations.
CO5 Implement Sorting and Hashing Techniques
REFERENCE BOOKS
1. "Introduction to Algorithms" by Thomas H. Cormen, Charles E. Leiserson, Ronald L. Rivest,
and Clifford Stein,4th Edition, 2022
“Data Structure & Algorithm by Bal Krishna Nyaupane,Heritage Publishers & Distributors
Pvt.Ltd,Edition 2018.
. AK. Sharma, “Data Structures using C”, Pearson Education Asia, 2013.
. Tanaenbaum A.S, Langram Y. Augestein M.], “Data Structures using C”, Pearson
Education,2004.
WEB RESOURCES
1. https://nptel.ac.in/courses/106/106/106106231/
2. https://leetcode.com/discuss/study-guide/1178887/compiling-important-topics-of-data-
structures-and-algorithm-and-coding-tricks

CO Vs PO Mapping and CO Vs PSO Mapping

CO PO2 | PO3 | PO4 | PO5 | PO6
1 2 3

2 1
1

2
1 3
1 Low 2 Medium 3 High

24CA1602 COMPUTER NETWORKS

PREAMBLE:

Computer Network courses enable the learners to understand networking concepts, technologies

and terminologies which in turn helps the students to analyse the flow control and perform error

correction and detection. This course presents the concepts of transmission control protocol, which
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makes the individual to understand cryptographic principles, and algorithms and also gives glimpses

of recent trends in computer networks.
PRE-REQUISITE:
O NIL
OBJECTIVES:
1. To learn about the layered architecture of Computer networks
To understand the Error Detection and Correction in Data Link Layer.
To use routing protocols for real time applications.
To summarize the end-to-end flow of information.
To choose an appropriate protocol for the given scenario
UNIT I NETWORK FUNDAMENTALS 9
Uses of Networks - Categories of Networks -Communication model -Data transmission concepts

and terminology - Protocol architecture - Protocols — OSI - TCP/IP - Transmission media.

UNIT II DATA LINK LAYER 9
Data link control - Flow Control - Error Detection and Error Correction - MAC - Ethernet, Token

ring, Wireless LAN MAC.

UNIT III NETWORK LAYER 9
Network layer - Switching concepts - Circuit switching - Packet switching -IP —- Datagrams —-IP
addresses- IPv4 &IPv6- ICMP - Routing Protocols - Distance Vector - Link State- BGP.

UNIT IV TRANSPORT LAYER 9
Transport layer -service -Connection establishment - Flow control - Transmission control
protocol - Congestion control and avoidance - User datagram protocol. -Real Time Transport
Protocol (RTP).

UNITV APPLICATIONS

Telnet, Blue Tooth - Bridges, Routers, Modems-Applications - DNS- SMTP - WWW -SNMP.

TOTAL HOURS: 45

Suggestive Assessment Methods

Continuous Assessment Test Formative Assessment Test End Semester Exams
(20 Marks) (20 Marks) (60 Marks)
Unit 1: MCQs on Data

Transmission concepts
Descriptive type questions
CAT 1 & CAT 2 - Written Exam | Unit 2: Problems on error
correction and detection

Unit3: Quiz on Routing protocol
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Unit4: Write functions to

implement an end-to-end
transport service for a given
scenario

Unit 5: Quiz on Application layer

protocols

Suggested Activities
Unit 1: Create a quiz on data transmission concepts and terminology.
Unit 2: Design a simulation to demonstrate flow control mechanisms in data link control protocols.

Unit 3: Simulate routing protocol in using Wire shark

Unit 4: Simulation of routing protocol using Java network package

Unit 5: Explore applications like DNS, SMTP, WWW, and SNMP, and analyse network traffic using

packet sniffing tools.

Outcomes

Upon completion of the course, the students will be able to:

CO1 [Illustrate networking concepts and basic communication model.

CO2 Compare Error Detection and Correction in Data Link Layer.

CO3 Choose the appropriate switching concepts for a given problem
CO4 Apply the concepts and techniques of transport layer.

CO5 Design network applications using the right set of protocols

REFERENCE BOOKS
1. Behrouz A. Forouzan, Data Communications and Networking with TCP/IP Protocol Suite,
Sixth Edition TMH, 2022.
. James F. Kurose, Keith W. Ross, Computer Networking, A Top-Down Approach Featuring the
Internet, Eighth Edition, Pearson Education, 2021.
. Andrew S.Tannenbaum David J. Wetherall, “Computer Networks” Fifth Edition, Pearson
Education 2011
. William Stallings, “Data and Computer Communications”, Tenth Edition, Pearson Education,
2014
. James F. Kurose, Keith W. Ross, “Computer Networking: A Top-down Approach, Pearson
Education, Limited, 7th edition, 2016.
WEB RESOURCES
1. https://nptel.ac.in/courses/106/105/106105183/
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CO Vs PO Mapping and CO Vs PSO Mapping

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7

1 3 1

1 Low 2 Medium 3 High

24CA1603 PYTHON PROGRAMMING

PREAMBLE

This course is offered in the First semester of the MCA programme in the Department of Master of
Computer Applications as a Professional Core Subject. This course is useful for starting a career as a
Data Scientist. The course taught Data Structures in Python Programming. Database connectivity and
Multi-Threading
PRE-REQUISITE:
e Problem-solving and Programming in C

OBJECTIVES:
1. To recall core Python scripting elements such as variables and flow control structures.
. To practice how to work with lists and sequence data.

. To develop Object Oriented Skills using classes

2
3
4. To develop the database applications in Python
5

. To experiment with Python programs of their own

UNIT I BASIC PROGRAMMING CONSTRUCTS 9+3
Python interpreter and interactive mode - Python Data Types Declaration - Strings: string slices,
immutability, string functions and methods, string module; - Python Program Flow Control
Conditional blocks - For loop using ranges, string, list and dictionaries - Use of while loops in
python - Loop manipulation using pass, continue, break and else - Programming using Python
conditional and loops

UNIT II LISTS, TUPLES, DICTIONARIES, & FILES 9+3
Lists: list operations, list slices, list methods, list loop, mutability, aliasing, cloning lists, list

parameters - Tuples: tuple assignment, tuple as return value - Dictionaries: operations and methods
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- Files and exec Files and exception - Text files, reading and writing files, format operator -

command line arguments, errors and exceptions - Python Exception Handling - Avoiding code break
using exception handling - Safe guarding file operation using exception handling

UNIT III FUNCTIONS, MODULES, PACKAGES AND CLASSES 9+3
Python Organizing python codes using functions - Organizing python projects into modules -
Importing own module as well as external modules - Understanding Packages - Programming using
functions, modules and external packages - Concept of class, object and instances - Constructor,
class attributes and destructors - Real time use of class in live projects - Inheritance, overlapping
and overloading operators - Adding and retrieving dynamic attributes of classes - Programming
using Oops support

UNIT IV DATABASE CONNECTIVITY AND NETWORK FUNDAMENTALS 9+3
Python Database Interaction - SQL Database connection using python - Creating and searching
tables - Reading and storing config information on database - Programming using database
connections - Network Fundamentals and Socket Programming - Client-side programming - Writing
python program for CGI applications - Creating menus and accessing files Server client program
UNITV CASE STUDIES 9+3
Python Multithreading- Understanding threads, Forking threads synchronizing the threads -

Programming using multithreading - Contacting User Through Emails Using Python - Installing

smtp python module - Sending email Reading from file and sending emails to all users addressing

them directly for marketing

TOTAL HOURS: 45+15

Suggestive Assessment Methods

Continuous Assessment Test Formative Assessment Test End Semester Exams

(20 Marks) (20 Marks) (60 Marks)

Unit-1 Online Quiz in Leetcode.

Unit-2 MCQ’s on Data Structures
Unit-3 Programming contest in
CAT 1& 2 - Written Exam Fundamental of OOPS concepts Descriptive type questions
Unit - 4 Scenario-based projects
Unit - 5 Case studies in Python

Programming

Suggested Activities
Unit 1: Logical Thinking demonstration
Unit 2: Brain storming List, Tuple and Dictionary

Unit 3: Complex problems into simple modules demonstration
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Unit 4: Demonstration of Frontend backend connectivity

Unit 5: Industrial Visit to AK Infopark, Nagercoil, Tamil Nadu

Outcomes

Upon completion of the course, the students will be able to:

co1 Define algorithmic solutions to simple computational problems
CO2 Write coding to demonstrate simple Python programs
COo3 Select the suitable data type from the data structures.
co4 Experiment with decomposition of a Python program into function.
CO5 Build Python programs for a complex problem
REFERENCE BOOKS
1. TanejaSheetal, Kumar Naveen, Python Programming A modular approach, Publisher: Pearson
Paperback, First Edition, September 2017
Robert Sedgewick, Kevin Wayne, Robert Dondero, Introduction to Programming in Python:
An Inter-disciplinary Approach, Pearson India Education Services Pvt. Ltd., 2016
. VaibhavGondaliya, “Programming With Python, Class & Objects, Inheritance, Data File
Handling”, 2019.
. Albert Lukaszewski PhD MySQL for Python: Database Access Made Easy Paperback,
December 2010

Eric Matthes, Python Crash Course, 3rd Edition: A Hands-On, Project-Based Introduction to

Programming, 2023
WEB RESOURCES
1. https://nptel.ac.in/courses/106106182
CO Vs PO Mapping and CO Vs PSO Mapping

PO2 | PO3 | PO4 | PO5 | PO6 | PO7

1

1

1 Low 2 Medium 3 High
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24CA1604 OBJECT-ORIENTED SOFTWARE ENGINEERING

PREAMBLE:
This course is offered in 1st semester of MCA programme in the department of Computer
Applications as an elective subject. This course exposes how to design a complex problem before
implementation
PRE-REQUISITE:
O NIL
OBJECTIVES:
1. To understand the phases in object oriented software development
To gain fundamental concepts of requirements engineering and analysis.
To know about the different approach for object oriented design and its methods
To learn about how to perform object oriented testing and how to maintain software

To provide various quality metrics and to ensure risk management.

UNIT I SOFTWARE DEVELOPMENT AND PROCESS MODELS 9
Introduction to Software Development - Challenges - An Engineering Perspective - Object
Orientation - Software Development Process - Iterative Development Process - Process Models-
Life Cycle Models - Unified Process - Iterative and Incremental - Agile Processes.

UNIT II MODELING OO SYSTEMS 9
Object Oriented Analysis (OOA / Coad-Yourdon), Object Oriented Design (OOD/Booch),
Hierarchical Object Oriented Design (HOOD), Object Modeling Technique (OMT) - Requirement

Elicitation - Use Cases - SRS Document - OOA - Identification of Classes and Relationships,

Identifying State and Behavior - OOD - Interaction Diagrams - Sequence Diagram - Collaboration

Diagrams - Unified Modeling Language and Tools.

UNIT III DESIGN PATTERNS 9
Design Principles — Design Patterns - GRASP - GoF - Dynamic Object Modeling - Static Object
Modeling.

UNIT IV SYSTEM TESTING 9
Software testing: Software Verification Techniques - Object Oriented Checklist :- Functional Testing
- Structural Testing - Class Testing - Mutation Testing - Levels of Testing - Static and Dynamic
Testing Tools - Software Maintenance - Categories - Challenges of Software Maintenance -
Maintenance of Object Oriented Software - Regression Testing

UNITV SOFTWARE QUALITY AND METRICS
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Need of Object Oriented Software Estimation - Lorenz and Kidd Estimation - Use Case Points

Method - Class Point Method - Object Oriented Function Point - Risk Management - Software

Quality Models - Analyzing the Metric Data - Metrics for Measuring Size and Structure - Measuring

Software Quality - Object Oriented Metrics
TOTAL HOURS: 45

Suggestive Assessment Methods

Continuous Assessment Test Formative Assessment Test End Semester Exams

(20 Marks) (20 Marks) (60 Marks)

Unit 1: Compare different software
development process models.
Unit 2: Identify the classes |,
relationship between classes and
draw standard UML diagrams using
CAT 1 & CAT 2 - Descriptive any one UML modeling tool Descriptive type
type questions Unit 3: Test the above UML for all the | question
scenarios identified using Selenium
Unit 4: Draw a project design using
design class
Unit 5: MCQs on Model View

Controller process

Suggested Activities:

UNIT-1 Assignments to study about the various software project models
UNIT-2 Task to draw the UML diagrams.

UNIT-3 Assignments to generate the report for business object analysis.
UNIT-4 Demonstration of architecture design for the given project.

UNIT-5 Group discussion on MVC pattern

Outcomes

Upon completion of the course, the students will be able to:

Co1 Summarize the Software Engineering concepts.

C0o2 Design static and dynamic models using UML diagrams.
CO3 Interpret the objects from the problem specification.

CO4 Devise the corollaries and axioms for the problem domain
CO05 Use the design strategies for complex problems

REFERENCES:

1. Yogesh Singh, RuchikaMalhotra, “ Object - Oriented Software Engineering”, PHI LearningPrivate
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Limited ,First edition,2012

. Ivar Jacobson. Magnus Christerson, PatrikJonsson, Gunnar Overgaard, “Object Oriented Software
Engineering, A Use Case Driven Approach”, Pearson Education, Seventh Impression, 2009

. Craig Larman, “Applying UML and Patterns, an Introduction to Object-Oriented Analysis and
Design and Iterative Development”, Pearson Education, Third Edition, 2008.

. Grady Booch, Robert A. Maksimchuk, Michael W. Engle, Bobbi ]J. Young, Jim Conallen,Kelli A.
Houston, “Object Oriented Analysis & Design with Applications, Third Edition, Pearson
Education,2010

. David Kung,”Object-Oriented Software Engineering: An Agile Unified Methodology”,14th
Edition,2020.

WEB RESOURCES
1. https://nptel.ac.in/courses/106105224

CO Vs PO Mapping and CO Vs PSO Mapping

PO1 PO7

2 3
2 3
2 3
2 3

2 3
1 Low 2 Medium 3 High

24CA1605 ADVANCED DATABASES AND DATA MINING

PREAMBLE:

This course is offered to MCA programme to know the knowledge of data mining. This course
offers students an introduction to the design and programming of database system. This course
covers the ER approach to data modelling and the use of query language in SQL. Students discuss
their knowledge in database administration, database design, database tuning, query optimization
and knowledge of commercial DBMS.

PRE-REQUISITE:
e Database Management Systems
OBJECTIVES:

1. To find data for processing and storing data.
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To apply data mining techniques for managing data.

To use association rule mining for handling large data.

To categorize the concept of classification for the retrieval purposes.

To apply the clustering techniques for retrieval of data.

RELATIONAL MODEL 9
Data Model - Types of Data Models: - Entity Relationship Model - Relational Data Model - Mapping
Entity Relationship Model to Relational Model - Structured Query Language - Database
Normalization - Transaction Management.
UNIT I DATA MINING & DATA PREPROCESSING 9
Introduction to KDD process - Knowledge Discovery from Databases - Need for Data Preprocessing -
Data Cleaning - Data Integration and Transformation - Data Reduction - Data Discretization and
Concept Hierarchy Generation.
UNIT III ASSOCIATION RULE MINING 9
Introduction - Data Mining Functionalities - Association Rule Mining - Mining Frequent Item sets
with and without Candidate Generation - Mining Various Kinds of Association Rules - Constraint-
Based Association Mining.
UNIT IV CLASSIFICATION & PREDICTION 9
Classification vs. Prediction - Data preparation for Classification and Prediction - Classification by
Decision Tree Introduction - Bayesian Classification — Rule Based Classification - Classification by
Back Propagation - Support Vector Machines - Associative Classification - Lazy Learners - Other
Classification Methods - Prediction - Accuracy and Error Measures.
UNITV CLUSTERING 9
Cluster Analysis: - Types of Data in Cluster Analysis - A Categorization of Major Clustering Methods -
Partitioning Methods - Density-Based Methods - Grid-Based Methods - Model-Based Clustering
Methods - Clustering High- Dimensional Data - Constraint-Based Cluster Analysis - Outlier Analysis.
TOTAL HOURS: 45

Lab Experiments: 30 Hours

S.No List of Experiments

1 NOSQL Exercises

a. MongoDB - CRUD operations, Indexing, Sharding

b. Cassandra: Table Operations, CRUD Operations, CQL Types

c. HIVE: Data types, Database Operations, Partitioning - HiveQL.
d.OrientDB Graph database - OrientDB Features

MySQL Database Creation, Table Creation, Query C01,C02
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MySQL Replication — Distributed Databases. €01,C02,C03

Spatial data storage and retrieval in MySQL C02,C03

Temporal data storage and retrieval in MySQL CcOo3

Object storage and retrieval in MySQL C02,c03

XML Databases, XML table creation, XQuery FLWOR expression C03,C04

Mobile Database Query Processing using open source DB

C03,C04
(MongoDB/MySQL etc)

Lab Experiments: 30 Hours

S.No List of Projects

Customer Segmentation using K-Means Clustering

Building a Recommendation System with Collaborative Filtering

Fraud Detection in Financial Transactions using Anomaly Detection

Predictive Maintenance for 10T Devices using Time Series Analysis

Implementing Association Rule Mining for Market Basket Analysis

Social Media Sentiment Analysis using Natural Language Processing

Optimizing Query Performance in Large-Scale Databases

Developing a Real-Time Data Warehouse with ETL Processes

Implementing a NoSQL Database for High Scalability

Disease Prediction using Healthcare Data with Machine Learning

Implement a text mining project for sentiment analysis on social media data.

Design a graph database for analyzing network traffic and detecting cyber threats.

Create an OLAP cube for business intelligence reporting.

Develop a recommendation engine using association rule mining.

Implement a text mining project for sentiment analysis on social media data.

Suggestive Assessment Methods

Continuous Assessment Test | Lab Components Assessments End Semester Exams

(30 Marks) (20 Marks) (50 Marks)

Assessment, Execution and viva | Descriptive type questions
CAT 1 & CAT 2 - Written Exam
Demonstration of all programs
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and projects

Suggested Activities

Unit 1: Draw an ER model diagram for Banking application.

Unit 2: Explain and how to data cleaning method is used in KDD process.

Unit 3: Give an analysis of constraint-based method.
Unit 4: How to predict an error measure in lazy learner methods

Unit 5: [llustrate the density-based methods.

Outcomes: Upon completion of the course, the students will be able to:

CO1: Design ER-models to represent simple database application scenarios.
CO2: Illustrate the basic concepts of knowledge discovery from databases.
CO3: Describe data pre-processing and association rule mining techniques.

CO4: Demonstrate the classification algorithms for a given problem.

CO5: Develop solutions for clustering techniques problems.

REFERENCE BOOKS

1. Jiawei Han and MichelineKamber, “Data Mining Concepts and Techniques” Third Edition,
Elsevier, 2012.
2. R. Elmasri, S.B. Navathe, “Fundamentals of Database Systems”, Seventh Edition, Addison-
Wesley, 2017.
WEB RESOURCES
1. https://swayam.gov.in/nd1_noc20_cs12/preview
CO Vs PO Mapping and CO Vs PSO Mapping

CO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6

5 2
1 Low 2 Medium 3 High

COURSE LEVEL ASSESSMENT QUESTIONS

COURSE OUTCOME 1:List the advantages and potential drawbacks of using MongoDB
for large-scale data storage.

COURSE OUTCOME 2: Compare and contrast the use cases of OrientDB with traditional
relational databases and other NoSQL databases.

COURSE OUTCOME 3: Compare and contrast different market structures,

COURSE OUTCOME 4: Discuss the benefits and challenges of setting up MySQL
replication.

COURSE OUTCOME 5: How do you create, manage, and query data in HIVE?
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COURSE CONTENT AND LECTURE SCHEDULE

S.NO TOPIC NO OF WEEKS
REQUIRED

NOSQL Exercises

a. MongoDB - CRUD operations, Indexing, Sharding

b. Cassandra: Table Operations, CRUD Operations, CQL Types
c. HIVE: Data types, Database Operations, Partitioning -
HiveQL.

d.OrientDB Graph database - OrientDB Features

MySQL Database Creation, Table Creation, Query

MySQL Replication — Distributed Databases.

Spatial data storage and retrieval in MySQL

Temporal data storage and retrieval in MySQL

Object storage and retrieval in MySQL

XML Databases, XML table creation, XQuery FLWOR expression

Mobile Database Query Processing using open source DB

(MongoDB/MySQL etc)

24CAl1611 DATA STRUCTURES LABORATORY

PREAMBLE:
This course is offered to MCA programme. This course views the problem solving not just

as solving the problem somehow but about solving the problem in the most efficient way.

This course is used to an appropriate data structure and an appropriate algorithmic technique.

Prerequisites for the course

e Programming in C Laboratory

Objectives

1. To experiment with the various skills of data structures and their applications.
2. To use linear, nonlinear and tree data structures.

3. To show the operations of linear data structures-List, Stack and Queue.
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4. To experiment with the various sorting techniques using quick and merge sort.

5. To select the shortest path using Djikstra algorithm.

List of Experiments

Array Implementation of Stack

Array Implementation of Queue

Linked List implementation of Stack

Linked list implementation of Queue

Infix to postfix conversion

Graph Traversals

Polynomial manipulation- addition, subtraction

Binary Tree Traversal

Quick Sort

Divide and conquer - Merge Sort

Shortest Path using Dijkstra“s Algorithm

Minimum Spanning Tree using Prims Algorithm

Dictionary application using any of the data structure

] ] Related
List of Projects
Experiment

Bank Management System 1,2,3,4

Calendar Application 1,2,3,4

Customer Billing System 1,2,3,4
Cricket Score Sheet 5,6

Hospital Management System 5,6

Phonebook Application 7,8

School Billing System 7,8

Employee Record System 7,8

O O N O] 1| | Wl N =

Telecom Billing System 7,8

(U
(e}

Typing Tutor 7,8

—_
—_

Library Management System 9,10

(U
N

Department Store Management System 9,10
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13

Student Record System 11,12,13

14

Quiz Game 11,12,13

15

Personal Dairy Management System 11,12,13

Suggestive Assessment Methods

Lab Components Assessments End Semester Exams
(60 Marks) (40 Marks)

Demonstration of all programs and projects

IAssessment, Execution and viva End Semester Practical exam

Outcomes

co1
co2

co3
cO4
CO5

Upon completion of the course, the students will be able to:

Demonstrate with the various skills of data structures and their applications.

Uses appropriate the linear, non linear and tree data structures operations to
solve a given problem.

Write functions to implement linear data-List, Stack and Queue.

Develop the sorting techniques.

Solve the shortest path using the Djisktra algorithm.

Laboratory Requirements
Computers-30 no’s

Software-Turbo C

REFERENCE BOOKS

1.

AnanyLevitin “Introduction to the Design and Analysis of Algorithms” Pearson Education,

2015

. Harsh Bhasin, “Algorithms Design and Analysis”, Oxford University Press 2015

. A.K. Sharma, “Data Structures using C”, Pearson Education Asia, 2013.

. E.Horowitz, Anderson-Freed and S.Sahni, “Fundamentals of Data structures in C”,

University Press, 2007

. M. A. Weiss, “Data Structures and Algorithm Analysis in C”, Pearson Education Asia, 2013

. E.Balagursamy,” Data Structures using C”, Tata McGraw Hill 2015 Reprint.

. Tanaenbaum A.S, Langram Y. Augestein M.], “ Data Structures using C”, Pearson Education,

2004,

. NarasimhaKarumanchi“ Data Structure and algorithmic Thinking with Python Data

Structure”,2016, CareerMonk

. Hemanth Jain,“ Problem Solving in Data Structure and Algorithms using C”,1stEdition,Taran

Technologies Private Limited,2016
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Web Recourses

1. https://nptel.ac.in/courses/106/106/106106231/

CO Vs PO Mapping and CO Vs PSO Mapping

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7

5 3 3
1 Low 2 Medium 3 High
COURSE LEVEL ASSESSMENT QUESTIONS

COURSE OUTCOME 1: List out the time complexity of sorted array operations
COURSE OUTCOME 2: Compare array-based vs linked list stack implementations
COURSE OUTCOME 3: Design a stack that supports retrieving the min element

COURSE OUTCOME 4: Compare Adjacency lists or Adjacency matrices for Graphs representation

COURSE OUTCOME 5: How to find the 100 largest numbers out of an array of 1 billion numbers?
COURSE CONTENT AND LECTURE SCHEDULE

NO OF WEEKS

TOPIC REQUIRED

Array Implementation of Stack 1

Array Implementation of Queue

Linked List Implementation of Stack

Linked List Implementation of Queue

Infix to Postfix Conversion

Graph Traversal

Polynomial Manipulation-addition, subtraction

Binary Tree Traversal

Quick Sort

Divide and Conquer-Merge Sort

Shortest Path using Dijkstra’s Algorithm
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12 Minimum Spanning Tree using Prim’s Algorithm

13 Dictionary application using any of the data structure

24CA1912 COMMUNICATION AND SOFT SKILLS LABORATORY

Preamble
This course aims to equip MCA students with the essential communication skills needed to thrive in

the ever-evolving IT industry. With a focus on the core LSRW (Listening, Speaking, Reading, Writing)

skills, the program will provide students with a strong foundation for success in corporate settings.

Prerequisites for the course
The prerequisite knowledge required to study this Course is the basic knowledge in English
Language.

Objectives

1. To enhance technical communication skills for clear and effective information delivery across
diverse audiences in professional contexts.

2. To prepare participants with essential interview skills, ensuring confidence and effectiveness
in job interviews through strategic communication and professional presentation of
qualifications.

3. To cultivate essential soft skills that are crucial for professional success, including
communication, teamwork, adaptability, problem-solving, and emotional intelligence.

Module I Technical Communication SKkills 20
Listening: General understanding skills - Technical Language in Business - Exploring sector-specific

jargon and communication nuances - Tech Giants' Interviews - Analyzing insights from interviews
with industry leaders - SWOT Analysis of Tech Giants - Evaluating strengths and weaknesses -
Technical Listening- Software Installation & Configuration - Understanding installation processes,
automation tools, and practical exercises.

Speaking: Presentation Skills - Presentation of the strengths and weaknesses of major tech giants
(Google, Apple, Amazon, Facebook, Microsoft) and exploration of the ideologies that support their
continued success and innovation - Technical Presentation skills - articulate presentations elucidating
software installation and operational principles with clarity and depth.

Reading: Read with proper stress and intonation - mastering art of conversation and advanced
expression techniques - Enhance reading comprehension skills, including the ability to analyze
technical documentation - Development of critical thinking and interpretative abilities.

Writing: Drafting professional Emails, writing clear and concise emails to clients and colleagues,
Subject verb agreement, Common grammar errors, Words and sentence completion, arrangement of
words / sentences.

Module II Interview SKkillS 20
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Listening: Develop interpersonal skills to foster effective relationships - Emphasize the importance

of listening skills for better understanding and collaboration - Enhance communication skills for
clear and impactful interactions - Interview Skills & etiquettes.

Speaking: Answering commonly asked interview questions, Interview skills, Attending mock
interviews, responding to discussions on technical challenges, role-playing client interactions
(support calls, training sessions).

Reading: Commonly asked interview questions - Crafting a catchy self-introduction that captivates
attention and leaves a lasting impression - analyze company profile - understand organizational

goals, market position, and strategic initiatives.

Writing: Crafting a one-page professional resume focused on technical expertise and career

achievements - Creating a visually appealing and engaging "visume" (visual resume) using
multimedia tools - Mastering the art of professional self-introduction with a focus on technical
prowess.

Module III Essential Soft Skills 20
Listening: Corporate grooming - Emotional intelligence - Critical listening - Understanding complex
presentations at industry conferences, effectively communicating in cross-cultural IT teams.
Speaking: Group discussions - Leading technical brainstorming sessions - delivering impactful
presentations on technical solutions to senior management.

Reading: Reading technical concepts - project profile - product profile - Analyzing pros and cons,
sharing thoughts in group discussion - Body language etiquette- art of persuasive speech.

Writing: Manuscript speech - extempore speech - organizing ideas and thoughts - impromptu.

(=]

List of Experiments co
Presentation on Software Installation & Configuration CO1
Present the SWOT analysis report Co1
Draft professional Email Co1
Aptitude Exam CO1
Listening Comprehension Co2
Prepare a Resume CO 2
Prepare a Visume CO 2

Mock Interview CO2

© ®©® N o U1 oA W N P

Listening Comprehension CO3
Mock group discussion Co3
Total Periods 60 Lab
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Suggestive Assessment Methods:

1. Listening and answering questions - MCQ - Cloze Test - Note Making
2. Speaking - App/Software based testing, Group Discussion, Presentation, answering interview
Questions.
Reading - analyze the passage given - understand the concept and answer Questions - On-line
Based
4. Writing - Online MCQ - paper based
Lab Components Assessments End Semester Exams
(60 Marks) (40 Marks)
EXTERNAL: 40 MARKS
Completion of Suggested Lab Exercises Online Exam - 20 Marks.
Group Discussion - 10 Marks.
Personal Interview Questions - 10 marks
Outcomes
Upon completion of the course, the students will be able to:
Demonstrate improved ability to articulate technical information clearly and
co1 effectively, catering to various audiences’ comprehension levels and
professional contexts.
Achieve improved interview performance through enhanced communication
and confident presentation of qualifications, boosting success in job interviews.
Acquire essential soft skills, including communication, teamwork, adaptability,
problem-solving, and emotional intelligence, enhancing their professional
readiness and career prospects.

Text Books
1. Butterfield, Jeff. Soft Skills for Everyone. Cengage Learning: New Delhi,2017.

Reference Books

1. Bailey, Stephen. Academic Writing: A Practical Guide for Students.New York: Rutledge,2011.

2. Hughes, Glyn and Josephine Moate. Practical English Classroom. Oxford University Press:
Oxford, 2014.
WEB RESOURCE(S):

. Google Cloud https://www.youtube.com/user/googlecloudplatform
English Speaking Practice

https://play.google.com/store/apps/details?id=com.talkenglish.practice

BBC Learning English http://www.bbc.co.uk/learningenglish /



https://www.youtube.com/user/googlecloudplatform
https://play.google.com/store/apps/details?id=com.talkenglish.practice
http://www.bbc.co.uk/learningenglish/
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4. Eduonixhttps://www.youtube.com/c/Eduonix

5. Orai app for mastering Presentation Skillshttps://orai.com/

CO Vs PO Mapping and CO Vs PSO Mapping
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 P09



https://www.youtube.com/c/Eduonix
https://orai.com/
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SECOND SEMESTER
24CA2601 JAVA PROGRAMMING

PREAMBLE:

This course is offered in 2nd semester of MCA programme in the department of Computer Applications a

a professional core subject. This course offers programming knowledge of Java language. In this course i

reveals the versatile need and usage of dynamic web page.

PRE-REQUISITE:

Object Oriented Programming

OBJECTIVES:

1. To study about the fundamentals in Core Java.
To apply the concepts of Collection classes.

To develop servlet applications using Java Database Connectivity.

2
3
4. To develop web applications using JSP/Servlets.
5

To examine the various networking concepts in Java.
UNIT I JAVA FUNDAMENTALS 9

Java features - Java Platform - Java Fundamentals - Expressions, Operators, and Control Structures
- Classes, Methods - Inheritance - Packages and Interfaces - Boxing, Unboxing and Exception
Handling - Thread-LAMBDA Expressions

UNIT II COLLECTIONS AND ADVANCE FEATURES 9
Utility Packages- Introduction to collection -Hierarchy of Collection framework - Generics, Array
list, LL, HashSet, TreeSet, HashMap - Comparators - Java annotations

UNIT III ADVANCED JAVAPROGRAMMING 9

Input Output Packages - Inner Classes - Java Database Connectivity - Introduction JDBC Drivers -

JDBC connectivity with MySQL/Oracle -Prepared Statement & Result Set - J]DBC Stored procedures

invocation - Servlets - RML

UNIT IV OVERVIEW OF DATA RETRIEVAL & ENTERPRISE APPLICATION
DEVELOPMENT

Tiered Application development - Java Servers, containers -Web Container - Servlets - Creating

Web Application using JSP/Servlets - Web Frameworks / Play Framework - Introduction to

Hibernate.

UNITV JAVA INTERNALS AND NETWORKING 9

Java jar Files-Introspection — Garbage collection - Architecture and design - GC Cleanup process,

Invoking GC, Generation in GC - Networking Basics Java and the Net - InetAddress - TCP/IP Client

Sockets — URL -URL Connection - TCP/IP Server Sockets - A Caching Proxy HTTP Server -

Datagrams.
TOTAL HOURS: 45
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Suggestive Assessment Methods

Continuous Assessment Test Formative Assessment Test End Semester Exams

(20 Marks) (20 Marks) (60 Marks)

Unit-1 MCQ’s on java
fundamentals.

Unit-2 MCQ’s on collection
frame works.

Unit - 3Write a Programs to
perform the advanced java
CAT 1& 2 - Written Exam features. Descriptive type
Unit - 4 Assignments to write
a program for connecting
database.

Unit - 5Assignments to study
about the networking
concepts with java

Suggested Activities:

1) Write a program to perform a basic Java features.

2) Create a java program to perform operations on data collections

3) Write a program to demonstrate the database connectivity.

4) Write a java program to demonstrate the networking concepts with java.

5) Write a programs to demonstrate the Inet address creation.

Outcomes

Upon completion of the course, the students will be able to:

co1 Study about the fundamental concepts in Core Java.

Cc0o2 Write the program to illustrate the concepts of Collection classes.
COo3 Build a program for database applications using Servlets.

CO4 [llustrate attractive web applications using JSP/Servlets.

CO5 Apply the networking concepts in Java.

REFERENCE BOOKS

1. Eleventh Edition, Tata McGraw Hill, 2018.

2. Joyce Farrell, “Java Programming”, Cengage Learning, Nineth Edition, 2019.

3. John Dean, Raymond Dean, “Introduction to Programming with JAVA - A Problem Solving
Approach”, Tata McGraw Hill, 2014.

4.  E Balagurusamy,” Programming with Java”, McGraw-Hill Education, 2019.

WEB RESOURCES

1. https://onlinecourses.nptel.ac.in/noc22 cs47/preview

CO Vs PO Mapping and CO Vs PSO Mapping




Francis Xavier Engineering College / Dept. of MCA / R2024 / Curriculum and Syllabi 38
CO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12

1 2

2
3
4
5

2
1 Low 2 Medium 3 High

24CA2602 LINUX OPERATING SYSTEMS

PREAMBLE:
The Linux OS course for MCA provides a comprehensive introduction to the Linux operating syste
focusing on command-line proficiency, shell scripting, system calls, and system administration. Thi
course equips students with the skills to manage and automate tasks in a Linux environment effectively.
PRE-REQUISITE:
Operating System Concepts
OBJECTIVES:
1. To understand the foundational concepts and structure of the Linux operating system.
To gain proficiency using the command-line interface for basic system operations.
To learn to create and execute simple shell scripts for task automation.
To develop advanced scripting skills and utilize system calls for complex system management.
To acquire the skills to perform essential system administration tasks and manage a Linux syste
effectively.
UNIT I INTRODUCTION TO THE LINUX ENVIRONMENT 9
History and evolution of the Linux operating systems - The present landscape of Linux derivatives -
Comparison between free and proprietary software - An overview of the Linux environment -
Introduction to the Bourne Again SHell (bash) - The vim editor.
UNIT I1 INTRODUCTION TO THE CLI 9
Shell environment, commands, syntax, options, getting help - Basic commands and utilities - File
system navigation and manipulation - Process management Command line processing- [/0
redirection and filters
UNIT III SHELL SCRIPTING 9
Basics of shell scripting - The built-in constructs of the shell - Basics of filters and regular expressions -

Some utility programs - Combining the available facilities to produce new ones - Examples
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UNIT IV ADVANCED SHELL SCRIPTING AND SYSTEM CALLS 9

Using advanced features of the shell - The grep filter - The sed filter - The awk filter - Common Linux
Commands - Programming using system calls under Linux.

UNITV LINUX SYSTEM ADMINISTRATION

File system management - User management - Configuring the system - Backup and system recovery

- Tools and shell scripting for the administrator - Common applications and file formats on Linux -
Tools for Linux development

TOTAL HOURS: 4

Suggestive Assessment Methods

Continuous Assessment Test Formative Assessment Test End Semester Exams

(20 Marks) (20 Marks) (60 Marks)

Unit 1: MCQs on the Evolution of
Linux

Unit 2: Write Programs on basic

commands
Descriptive type

Unit 3: Descriptive questions on questions

CAT 1& 2 - Written Exam i S
filters and utilities.

Unit 4: Quiz on Shell scripting and
system calls.

Unit 5: Assessment of backup and
system recovery tools.

Suggested Activities
Unit 1: Explore and document the differences between Linux distributions.
Unit 2: Perform a set of file management tasks using basic Linux commands.

Unit 3: Write a shell script to automate the backup of a specific directory to a designated location.

Unit 4: Short quiz on Advanced Shell Scripting and System Calls.

Unit 5: Set up and configure a Linux server to host a basic web application.

Outcomes:

Upon completion of the course, the students will be able to:

CO1 Understand the structure and main components of the Linux operating system.
CO2 Use basic Linux commands to manage files and directories.
CO3 Write and run simple shell scripts to automate tasks.

C04 Create advanced shell scripts that incorporate error handling and system calls.
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CO5 Perform essential Linux system administration tasks such as user management and system

maintenance.

REFERENCE BOOKS
1. "Linux Bible" by Christopher Negus (2022, Wiley)
2. “Linux Pocket Guide: Essential Commands" by Daniel J. Barrett (2021, O'Reilly Media).
3. "UNIX and Linux System Administration Handbook" by Evi Nemeth, Garth Snyder, Trent R. Hein,
Ben Whaley (2020, Addison-Wesley Professional).
4. "The Linux Command Line: A Complete Introduction” by William E. Shotts Jr. (2019, No Starch
Press).
WEB RESOURCES

1. https://onlinecourses.swayam?2.ac.in/aic20 sp24/

2. https://www.udemy.com/course/mastering-linux/?

3. https://www.edx.org/learn/linux
CO Vs PO Mapping and CO Vs PSO Mapping

P02 PO3 PO4 | PO5 PO6

2
1 3
w 2 Medium 3 High

24CA2603 FUNDAMENTALS OF ACCOUNTING

PREAMBLE:
This course is offered to MCA programme to gain the knowledge of accounting principles. This course
offers students an introduction about the accounting.

PRE-REQUISITE:
NIL

OBJECTIVES:

1. To understand the basics of accounting.

To understand the computation of Final Accounts.

To understand the analysis of Financial Statement.

2
3
4. To understand the concepts of Management and Cost accounting.
5

To understand the computation of various budgets.



https://onlinecourses.swayam2.ac.in/aic20_sp24/
https://www.udemy.com/course/mastering-linux/
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UNIT I

INTRODUCTION TO ACCOUNTING 9
Introduction, Objectives, Functions of Financial Accounting —-Accounting Principles, Concepts and
Conventions-Bookkeeping and Accounting. Journal, Ledger, Trial Balance.

UNITII
FINAL ACCOUNTS

Trading, Profit and Loss Account, Balance Sheet; Adjustment Entries.

UNIT III
FINANCIAL STATEMENT ANALYSIS 9

Meaning, Types, Nature of Financial Statement Analysis - Techniques: Ratio Analysis, Fund Flow
Statement, Cash Flow Statement.
UNIT IV MANAGEMENT AND COSTACCOUNTING 9
Meaning, Objectives, Functions, scope, Utility of Management Accounting - Meaning, Objectives,
Importance of Cost Accounting - Preparation of Cost Sheet.
UNIT V

BUDGETARY CONTROL 9
Budget and Budgetary Control-Meaning - Types: Sales Budget, Production Budget,Cash Budget,
Master Budget, Flexible Budget.

Total Hrs.: 45

Suggestive Assessment Methods

Continuous Formative Assessment Test End Semester Exams
Assessment Test (20Marks) (60Marks)
(20Marks)

Unit - 1 - Problems on basic accounting
principles.

CAT 1 & CAT 2 - Unit - 2 - Problems on Final Accounts.
Descriptive type
Descriptive type Unit -3- Problems on Financial Statement
question
questions Analysis.

Unit - 4 - Problems on Cost Sheet

Unit - 5 - Problems on budgets.

Suggested Activities

Unit 1 - Study about the basic principles of accounts.
Unit 2 - Practice the process of maintaining the final accounts in an organization.

Unit 3 - Study to calculate the financial position of an organization.
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Unit 4 - Study about the management and cost components in an organization.

Unit 5 -Develop different types of budgets.

Outcomes

Upon completion of the course, the students will be able to:
Cco1 Understand the basic concepts of Accounting standards.
Cc0o2 Prepare the final accounts of a business entity.
Co3 Make critical analysis of Financial Statements.
co4 Understand the utility of Management and Cost accounting,.
COo5 Prepare the different types of budgets.

REFERENCE BOOKS

1. S.N.Maheswari,“FinancialandManagementAccounting”,SultanChand&Sons,5edition,2010

2. ReddyandMurthy,FinancialAccountingbyMarghamPublications,2015,Chennai

3. L.M.Pandey, “Management Accounting”, Vikas Publishing HousePvt.Ltd.,3rdEdition,2009
WEB RESOURCES

1. https://www.udemy.com/course/fundamentals-of-accounting

CO Vs PO Mapping and CO Vs. PSO Mapping

CO |PO1 | PO2 | PO3 | P04 |PO5|PO6 |PO7

1 Low 2 Medium 3 High

24CA2604 FULL STACK SOFTWARE DEVELOPMENT

PREAMBLE:

This course is offered to MCA programme. The course on Full Stack Software Development focuses o

integrating React, Node.js, Express.js, and MongoDB to build scalable and efficient web applications.

PRE-REQUISITE:

Basic Programming skills
OBJECTIVES:
1. Tounderstand the basics of JavaScript and importance of MERN stack

2. Tounderstand the role of React in designing front-end components
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3. Tounderstand the design issues in the development of backend components using

Node.js and Express
4. To understand the significance of using MongoDB as a database system
5. Tounderstand the advanced features of full stack development

UNIT I JAVASCRIPT AND BASICS OF MERN STACK 9
JavaScript Fundamentals - Objects - Generators, advanced iteration - Modules - DOM tree - Node
properties - browser events - Event delegation - Ul Events -Forms, controls - Document and
resource loading - Mutation observer - Event loop: microtasks and macrotasks - MERN
Components- React - Node.js - Express - MongoDB - Need for MERN - Server-Less Hello World -
Server Setup -nvm - Node.js - npm.

UNIT II REACT 9
React Introduction - React ES6 - React Render HTML - React JSX - Components -React Classes -
Composing Components - Passing Data - Dynamic Composition - React state - setting State - Async
State Initialization - Event Handling Communicating from Child to Parent - Stateless Components -
Designing components- React Forms - React CSS - React SaaS

UNIT III NODE.]JS AND EXPRESS 9
Node.js basics - Local and Export Modules - Node Package Manager - Node.js web server - Node.js
File system - Node Inspector - Node.js EventEmitter - Frameworks for Node.js - Express.js Web App
- Serving static Resource - Node.js Data Access - Express REST APIs - REST - Resource Based - HTTP
Methods as Actions - JSON- Express - Routing - Handler Function - Middleware - The List API -
Automatic Server Restart - Testing - The Create API - Using the List API - Using the Create API-
Error Handling - Template Engine.

UNIT IV MONGODB 9
MongoDB - MongoDB Basics - Documents - Collections - Query Language - Installation - The mongo

Shell - Schema Initialization - MongoDB Node.js Driver - Reading from MongoDB - Writing to

MongoDB - CRUD operations - projections - Indexing - Aggregaton - Replication - Sharding -

Creating backup - Deployment.

UNITV ADVANCED FEATURES 9
Modularization and Webpack - Routing with React Router - Forms - More Filters in the List API - Ul
Components - Update API - Delete API - React-Bootstrap - Bootstrap Installation - Navigation -
Table and Panel - Forms - Alerts - Modals -Server Rendering - Basic Server Rendering - Handling
State - MongoDB Aggregate - Pagination - Higher Order Components - Search Bar - Google Sign- In -

Session Handling
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Suggestive Assessment Methods

End Semester
Continuous Assessment Test Formative Assessment Test

(20 Marks) (20 Marks)

Exams

(60 Marks)

Unit 1: Programming exercise on
JavaScript basic and advanced
features

Unit 2: Simple projects for specific
use cases

Descriptive type
Unit 3: Programming exercise on
CAT 1& 2 - Written Exam questions
Node.js based development
Unit 4: Data manipulation
exercises (CRUD) / assignments
using MongoDB

Unit 5: Assignments on using

various APIs

Suggested Activities
Unit 1: Simple programs in MERN environment
Unit 2: Designing components with React CSS and SaaS
Unit 3: Node and Express based web development Handling of various APIs associated with
Node.js
Unit 4: Querying the MongoDB databases

Unit 5: Experiments on React Router and various APIs

Outcomes:

Upon completion of the course, the students will be able to:

Cco1 Develop proficiency in modern JavaScript fundamentals
C0o2 Gain expertise in React fundamentals, and styling with CSS and SaaS.
Master Node.js basics, module management, web servers, Express.js, REST APIs,
co3 routing, middleware, testing, and template engines.
COo4 Build an applications which performs CRUD operations, indexing, aggregation.
CO5 Implement and deploy web applications using API.
TOTAL HOURS: 45

REFERENCE BOOKS

1. Pro MERN Stack, Full Stack Web App Development with Mongo, Express, React, and Node, Vasan
Subramanian, A Press Publisher, 2022.
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2. "Fullstack React: The Complete Guide to React]S and Friends" by Anthony Accomazzo, Ari Lerner,

Nate Murray - 2023
WEB RESOURCES
1. http://tutorialsteacher.com
CO Vs PO Mapping and CO Vs PSO Mapping

CO | po1 P02 P03 PO4 | PO5 PO6 PO7

2 2
1 Low 2 Medium 3 High

21CA2605 MOBILE APPLICATION DEVELOPMENT

PREAMBLE:
This course is offered in Third semester of MCA programme in the Department of Master of
Computer Applications as a Professional Core Subject. This course is useful to start the career as a
Mobile App Developer. This subject taught us to develop the mobile app by their own
OBJECTIVES:
. To understand the basic concepts, aware of the GSM, SMS, GPRS Architecture.
. To compare about wireless protocols -WLN, Bluetooth, WAP, ZigBee issues.
. To understand the Network, Transport Functionalities of Mobile communication.
. To apply the knowledge in Mobile Application Development Platform.
. To apply the basic components needed for Mobile App development.
PRE-REQUISITE:
e Computer Networks
UNIT I WIRELESS COMMUNICATION FUNDAMENTALS 9
Introduction- Difference between wired and wireless-Frequency Spectrum- Multiplexing- Spread

spectrum-GSM vs CDMA -Comparison of 2G, 3G, 4G - GSM Architecture-Entities-Call Routing- Address

and identifiers- GSM Protocol architecture-Mobility Management-Frequency Allocation- Security -
GPRS Architecture .
UNIT II MOBILE WIRELESS SHORT RANGE NETWORKS
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Introduction-WLAN Equipment-WLAN Topologies-WLAN Technologies-IEEE 802.11 Architecture-

WLAN MAC-Security of WLAN, - Standards- WAP Architecture- Bluetooth enabled Devices Network-
Layers in Bluetooth Protocol-Security in Bluetooth- IrDA- Zigbee.
UNIT III MOBILE IP NETWORK LAYER, TRANSPORT LAYER 9
[P and Mobile IP Network Layer- Packet delivery and Handover Management-Location
Management- Registration- Tunneling and Encapsulation-Route Optimization- Mobile Transport
Layer-Conventional TCP/IP Transport Layer Protocol-Indirect, Snooping, Mobile TCP.
UNIT IV MOBILE APPLICATION DEVELOPMENT USING ANDROID 9
Mobile Applications Development - Understanding the Android Software Stack - Android Applicatio
Architecture -The Android Application Life Cycle - The Activity Life Cycle-Creating Android Activity
Views- Layout -Creating User Interfaces with basic views
UNITV IMPLEMENTATION OF MOBILE APPLICATION DEVELOPMENT 9
Linking activities with Intents- Services-Broadcast Receivers - Adapters — Data Storage, Retrieval and
Sharing.-Location based services- Development of simple mobile applications. Introduction to 10S -
Creating an Xcode project- Model View Controller - Auto Layout- Introduction to Swift Language
TOTAL HOURS: 45

Lab Experiments: 30 Hours

S.No List of Experiments co

Develop an application that uses Layout Managers. Co1

Develop an application that uses event listeners. €01,C02

Develop an application that uses Adapters, Toast. €01,€02,C03

Develop an application that uses Toast. €02,Co3

Develop an application that makes use of database. Co3

Develop an application that makes use of RSS Feed. €02,Co3

Implement an application that implements Multi threading using C03,C04

Struts framework.

Develop a native application that uses GPS location information. C03,C04

Implement an application that writes data to the SD card. €02,€03,C05

Develop an app to overcome a real time problem. €01,€02,C03

Related
List of Projects co
Experiment

)Android-based Function Generator 1to 10 C01,C02



https://www.electronicsforu.com/electronics-projects/android-smartphone-function-generator
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Software-defined Radio.

1,2,3

C01,CO02

Home Automation System Application.

1,2,3

C02,Co3

[oT-based Notification System.

1to 10

C02,Co3

/Android Bluetooth-based Chatting App.

1to5

Cco3

Smart Travel Guide Application

1,2,3,6,7,8

C03,C04

Surveillance CameraControll App.

1,2,3,6,7,8

Co3

)Android Controlled Robot.

1,2,3,5,6,7

C03,C04

O O | O U] | W N

Home Automation System

8,9,10

CO4

Students Communication App.

1to 10

C03,C04

Timetable Manager.

7,8,9,10

Cco3,

Parental Control Application.

8,9,10

CO4

Unit Converter Application.

1to 10

CO4

Notes of the student app.

1to 10

C03,C04

Fingerprint authentication secured Android Notes.

1to7

C02,Co3

Suggestive Assessment Methods

Continuous Assessment

Test (30 Marks)

Lab Components Assessments

(20 Marks)

End Semester Exams

(50 Marks)

Assessment, Execution and viva
CAT 1 & CAT 2 - Written
Demonstration of all programs
Exam
and projects

Descriptive type questions

Suggested Activities:

Unit 1: Utilization the resources using Multiplexing.
Unit 2: Assignment 1- Network sharing and use the standard of WLAN.

Unit 3: Assignment 2 - Simulate routing protocol in using TCP/IP.
Unit 4: Implementation of an application in Android.
Unit 5: Mobile development using Swift technology.

Outcomes

Upon completion of the course, the students will be able to:

CO1 | Describe the knowledge about various types of Wireless Data Networks and Voice

Networks.

Compare the wireless protocols.

Identify the architectures, the challenges and the solutions of Wireless Communication.

Implement the role of Android Application in shaping the future Internet.

Develop simple Mobile Application Using Android.



https://www.electronicsforu.com/electronics-projects/top-android-projects-ideas
https://www.electronicsforu.com/electronics-projects/home-automation-arduino-android-device
https://www.electronicsforu.com/electronics-projects/iot-based-notification-system-using-android-app
https://ijcsmc.com/docs/papers/March2014/V3I3201499a40.pdf
http://www.ijecscse.org/papers/SpecialIssue/comp2/171.pdf
https://www.electronicsforu.com/electronics-projects/surveillance-camera-using-raspicam-android-app
https://www.electronicsforu.com/electronics-projects/hardware-diy/arduino-android-phone-controlled-robot
https://www.electronicsforu.com/electronics-projects/hardware-diy/arduino-home-automation-system-android
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REFERENCE BOOKS

R1.Jochen Schillar “Mobile Communications” Pearson Education second Edition, 2012.

R2.Raj Kamal, “Mobile Computing”, Oxford Publication, August 2019

R3.Neil Smyth, “Android Studio 4.0 Development Essentials - Java Edition" Kindle Edition*

2020.

R4.Prasant Kumar Pattanik, Rajib Mall, “ Fundamentals of Mobile Computing”, PHI Learning,
Second Edition, 2015

R5.Jerome (J.F) DiMarzio “Android A programmer’s Guide” Tata McGraw-Hill 2010 Edition.

R6.RetoMeier, Professional Android 2 Application Development, Wrox"s Programmer to
Programmer, 2010.

R7.Barry A. Burd, “Android Application Development For Dummies All in One”, Wiley,2020.

Web Recourses

1. https://www.youtube.com/watch?v=5kBkn]Wi71Q

2. https://www.minigranth.com/mobile-computing/

3. https://www.javatpoint.com/mobile-communication-tutorial

4., https://onlinecourses.swavam?2.ac.in/nou24 ge66/preview -

CO Vs PO Mapping and CO Vs PSO Mapping

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7

5
1- Low 2-Medium 3- High
COURSE LEVEL ASSESSMENT QUESTIONS

COURSE OUTCOME 1: Can youdevelop an application to solve the real time problem?

COURSE OUTCOME 2: How to interact the user using the toast?

COURSE OUTCOME 3: Can you develop an application using moving numerous?

COURSE OUTCOME 4: How to determine a location and to track the user using GPS?

COURSE OUTCOME 5: How to protect the transfer data in mobile application?
COURSE CONTENT AND LECTURE SCHEDULE

S.NO TOPIC NO OF WEEKS
REQUIRED



https://www.javatpoint.com/mobile-communication-tutorial
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Develop an application that uses Layout Managers.

Develop an application that uses event listeners.

Develop an application that uses Adapters, Toast.

Develop an application that uses Toast.

Develop an application that makes use of database.

Develop an application that makes use of RSS Feed.

Implement an application that implements Multithreadingusing

Struts framework.

Develop a native application that uses GPS location information.

Implement an application that writes data to the SD card.

Develop an app to overcome a real time problem.

24CA2611 PROGRAMMING WITH JAVA LABORATORY

Preamble:

This course is offered in 2nd semester of MCA programme in the department of Computer

Applications as a professional core laboratory subject. This course offers programming knowledge

of Java language. In this course it reveals the versatile need and usage of dynamic web page.
Prerequisites for the course

e Object Oriented Programming Laboratory

Objectives
1. To apply the basic programming constructs in java.
. To develop window-based GUI applications using applets.
. To experiment with applications using collection classes.
. To practice server-side programming for Web Applications.

. To write a program using advanced features like RMI, Swing, JavaBeans and Sockets.

List of Experiments
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Writing Java programs by making use of class, interface,

package, etc for the following
a. Different types of inheritance study
b. Uses of “this” keyword
c. Polymorphism
d. Creation of user specific packages
e. Creation of jar files and using them

f. User specific exception handling

Writing window-based GUI applications using frames and
applets such as Calculator  application, Fahrenheit to

Centigrade conversion etc.

Application of threads examples. Cco2

Create a Personal Information System using Swing Cco2

Reading and writing text files. Co3

Writing an RMI application to access a remote method. Cco3

Writing a Servlet program with database connectivity for a co
4
web-based application such as students result status checking.

Creation and usage of Java bean. CO4

Create an Application to search Phone Number using contact

CO5
Name Using Hash Map.

Create an Application which displays in E-mail contacts using cos
Set Interface.

FTP Using Sockets. CO5

Total Hours:60

Related
List of Projects Experime

nt

Course Management System. 1,2,3 C01, CO2

Electricity Billing System. 1,2,3 C01,C02

Airline Reservation System 1,2,3 C01, C02

Password Generator. CO3

Online Resume Builder. C03

Temperature Converter. Co1

Exam Seating Arrangement System. C02, CO3
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8 Supermarket Billing Software. 2,4,7 C02,C03

c01,Cc02,Co
4

Cc01,Cc02,Cco
4

Data Visualization Software 9,10 CO5

Online Hotel Reservations 2,4,7

School Management Software 2,4,7

Email Client Software. 6,11 C03,C05
c01,Cc02,Cco
4
C03,C04,C0
5

Network Packet Sniffer. 6,11 C04,C04

Web Medical Management System. 2,4,7

Supply Chain Management System. 56,11

Suggestive Assessment Methods

Continuous Assessment Test End Semester Exams

(60 Marks) (40-Marks)

Lab Components Assessments Lab Components - End semester

(60 Marks) (40 Marks)

Upon completion of the course, the students will be able to:

CO1  Write a program using basic programming constructs.

Co02  Develop a java program with Java spring classes.

CO3  Use Java objects and collection classes for Java applications.
Co4  Build an application which performs CRUD operations.

co5  Implement and deploy web applications using JAVA.

Laboratory Requirements

Computers-30 nos

Front-end- Java Development Kit

Backend- Mysqgl

Server-Apache Tomcat IDE- Netbeans/Eclipse
REFERENCE BOOKS

. Herbert Schildt, “Java - The Complete Reference”, Eleventh Edition, Tata McGraw Hill, 2020.
. Joyce Farrell, “Java Programming”, Cengage Learning, Nineth Edition, 2019.
. Cay Horstmann ,”Core Java Volumel:Fundamentals,”,12th Edition, Oracle Press,2022

. E Balagurusamy,”Programming with Java
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5. ”, McGraw-Hill Education, 2019.

WEB RESOURCES

1. https://onlinecourses.nptel.ac.in/noc22 cs47/preview - Programming In Java

CO Vs PO Mapping and CO Vs PSO Mapping

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7

COURSE LEVEL ASSESSMENT QUESTIONS
COURSE OUTCOME 1: Can you define programs using basic programming constructs?

COURSE OUTCOME 2: Are you able to demonstrate window-based GUI applications using applets?

COURSE OUTCOME 3: Can you develop an application using collection classes?

COURSE OUTCOME 4: Are you able to develop a sample web application using JSP/Servlets?

COURSE OUTCOME 5: Can you develop an application which displays in E-mail contacts using Set
Interface?

COURSE CONTENT AND LECTURE SCHEDULE

S.NO TOPIC NO OF WEEKS
REQUIRED

Writing Java programs by making use of class, interface,
package, etc for the following

a. Different types of inheritance study

b. Uses of “this” keyword

c. Polymorphism

d. Creation of user specific packages

e. Creation of jar files and using them

f. User specific exception handling

Writing window-based GUI applications using frames and
applets such as Calculator application, Fahrenheit to

Centigrade conversion etc.
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3 Application of threads examples.

Develop a Personal Information System using Swing

Reading and writing text files.

Writing an RMI application to access a remote method.

Writing a Servlet program with database connectivity for a

web-based application such as students result status checking.

Creation and usage of Java bean.

Create an Application to search Phone Number using contact

Name Using Hash Map.

Create an Application which displays in E-mail contacts using

Set Interface.

FTP Using Sockets.

24CA2612 FULL STACK DEVELOPMENT LABORATORY

PREAMBLE:

This course is offered to MCA programme. The course on Full Stack Software Development
focuses on integrating React, Node.js, Express.js, and MongoDB to build scalable and efficient web
applications.

PRE-REQUISITE:
e Web Technologies
OBJECTIVES
To learn and implement JavaScript features.
To learn the browser-based JavaScript features in a web based environment

To understand and develop front end Ul development using React JS.

To learn NoSQL data technologies and data management with web application

1.
2.
3.
4. To understand and design back end development using Node.js and Express.
5.
S.

List of Experiments

Implement a function to iterate over the properties of an object and log them

Use a generator to implement a custom iterable that generates Fibonacci




Francis Xavier Engineering College / Dept. of MCA / R2024 / Curriculum and Syllabi 54
sequence.

Create a module that exports functions to calculate area and perimeter of

geometric shapes like rectangle, circle, etc.

Create a function that dynamically creates an HTML element (e.g., <div>) and

appends it to the document.

Implement a feature that dynamically adds, updates, or removes DOM elements

based on user actions (e.g., adding/removing items from a list).

Create a React component using JSX that renders a simple greeting message.

Implement form submission handling to validate inputs and perform actions

(e.g., APl requests).

Create a simple Node.js server using Express that responds with "Hello,

World!" to incoming requests.

Implement CRUD operations (create, read, update, delete) for a collection

using Express routes.

Write Node.js code to connect to a MongoDB database using mongoose or the

native MongoDB driver.

Write MongoDB queries (find(), findOne(), find().sort().limit()) to retrieve

documents from a collection based on specific criteria.

e

List of Projects Related Experiment

Task Manager with Generators 1,2,3

Module-based Quiz App 1,2,3

Interactive Form Validation 1,2,3

Real-time Document Editor 4,5,6

Task Management Dashboard 4,5,6

E-commerce Product Catalog 7,8

RESTful API for a Blog 7,8

o 9| o] L ] W N R 2

Real-time Chat Application 7,8

User Management
7,8,9,10
System(Hospital, BOOK etc)

Event Scheduler 9,10

Suggestive Assessment Methods

Lab Components Assessments End Semester Exams

(60 Marks) (40 Marks)
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Assessment, Execution and viva End Semester Practical exam

Demonstration of all programs and

projects

Outcomes

Upon completion of the course, the students will be able to:

CO1 Implement and execute basic JavaScript programs.
C02  Work with react based framework for front end development.

CO3  Work with back end technologies such as node]JS and express.

CO4 Handle data and manage using Mango DB as a database for enterprise app

development

Get an insight about the advanced features such as routing, Filters, bootstrap.

Laboratory Requirements
Computers-30 no’s
Software- Eclipse, Node js
REFERENCE BOOKS
1. Pro MERN Stack, Full Stack Web App Development with Mongo, Express, React, and Node, Vasan
Subramanian, A Press Publisher, 2022.
2. "Fullstack React: The Complete Guide to React]S and Friends" by Anthony Accomazzo, Ari
Lerner, Nate Murray - 2023
Web Recourses
1. http://tutorialsteacher.com
CO vs PO MAPPING

PO1 | PO2

COURSE LEVEL ASSESSMENT QUESTIONS

COURSE OUTCOME 1: Explain the concept of objects in JavaScript.

COURSE OUTCOME 2: Compare and contrast browser events and Ul events in the context of event
propagation and handling.
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COURSE OUTCOME 3: Design and develop front end Ul development using React JS.

COURSE OUTCOME 4: Write a simple program using back end development using Node.js and
Express.

COURSE OUTCOME 5: Write the basic queries in MongoDB

COURSE CONTENT AND LECTURE SCHEDULE

NO OF WEEKS
REQUIRED

S.NO TOPIC

Building a Task Manager with JavaScript Modules and

Generator

Integrate modules in app.js to initialize the application, handle
user interactions (e.g., form submissions, button clicks), and

manage overall application flow.

Working with DOM and Browser Events in Web Development

Ul Events and Event Handling

Forms, Controls, and Validation

Front-end UI Development with React: ]SX, Components, State

Management, Event Handling, and Form Integration

React CSS and SaaS

Introduction to Node.js and Express

Setting Up a Node.js Environment

Basic MongoDB Operations

Indexes and Performance Optimization
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PROFESSIONAL ELECTIVES

24CA2701 NETWORK SECURITY L TPC
3 0 0 3
PREAMBLE:
This course is a vital component of the MCA program, focusing on fundamental and advanced
network security concepts. Students will explore cryptography, network vulnerabilities, threat
detection, security protocols, and defensive strategies. Through hands-on experience with modern
security tools, they will learn to protect networks against cyber threats. By course end, students
will be prepared to design, implement, and manage secure network infrastructures, paving the way
for careers as network security professionals.
PRE-REQUISITE:
Nil
OBJECTIVES:
Demonstration of application layer protocols

Discuss transport layer services and understand UDP and TCP protocols

1
2
3. Explain routers, IP and Routing Algorithms in network layer
4

Disseminate the Wireless and Mobile Networks covering IEEE 802.11 Standard
5. Illustrate concepts of Multimedia Networking, Security and Network Management
UNIT I INTRODUCTION
Overview of network security concepts and principles-Threats to network security: types and
sources-Risk assessment and management in network security - Legal and ethical considerations
in network security
UNIT II NETWORK SECURITY PROTOCOLS AND MECHANISMS
Cryptography fundamentals: encryption, decryption, and cryptographic algorithms- Secure
communication protocols: SSL/TLS, [PSec- Public key infrastructure (PKI) and digital certificates-
Virtual Private Networks (VPNs) and their implementation.
UNIT III NETWORK PERIMETER DEFENSE 9
Firewalls: types, functions, and configuration-Intrusion Detection and Prevention Systems (IDPS)
Access Control: principles, mechanisms, and implementation - Secure Network Design: DMZ, VLANS,
and sub netting
UNIT IV SECURE NETWORK APPLICATIONS AND SERVICES 9
E-mail security: SPF, DKIM, DMARC - Web security: HTTP/HTTPS, secure c