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Course Content – Bachelor of Computer Applications ( BCA )


	Semester
	Course code.
	Course Category
	Theory/ Practical
	Credits
	Paper Title
	Marks

	
	
	
	
	
	
	S. A
	I.A

	


1
.
	24BCA11T
	DSC- C1
	Theory
	4
	Discrete Structures
	80
	20

	
	24BCA12T
	DSC- C2
	Theory
	4
	Problem-Solving Technique
	80
	20

	
	24BCA12P
	C3
	Practical
	2
	Problem-Solving Technique Lab
	40
	10

	
	24BCA13T
	DSC- C4
	Theory
	4
	Computer Architecture
	80
	20

	
	24BCA13P
	C5
	Practical
	2
	Computer Architecture Lab
	40
	10

	
	24BCA14P
	C6
	Practical
	2
	Office Management Tools
	40
	10

	
	
	L1-1
	Theory
	3
	General English
	80
	20

	
	
	L2-1
	Theory
	3
	Kannada/Hindi/Sanskrit
	80
	20

	
	
	Skill 1
	Theory
	2
	Environmental Studies
	40
	10

	
	
	
	
	
	
	
	

	



2
.
	24BCA21T
	DSC – C7
	Theory
	4
	Data Structure
	80
	20

	
	24BCA21P
	C8
	Practical
	2
	Data Structure Lab
	40
	10

	
	24BCA22T
	DSC – C9
	Theory
	4
	Object-Oriented Programming
Using JAVA
	80
	20

	
	24BCA22P
	C10
	Practical
	2
	Object Oriented Programming
Lab
	40
	10

	
	24BCA23T
	DSC – C11
	Theory
	4
	Operating Systems
	80
	20

	
	24BCA23P
	C12
	Practical
	2
	LINUX and Shell Programming Lab
	40
	10

	
	
	L1-2
	Theory
	3
	General English
	80
	20

	
	
	L2-2
	Theory
	3
	Kannada/Hindi/Sanskrit
	80
	20

	
	
	Skill 2
	Theory
	2
	Computer Applications
	40
	10

	
	
	
	
	
	
	
	

	


3
.



.
	24BCA31T
	DSC- C13
	Theory
	4
	Artificial Intelligence
	80
	20

	
	24BCA31P
	C14
	Practical
	2
	Artificial Intelligence Lab using
Python
	40
	10

	
	24BCA32T
	DSC- C15
	Theory
	4
	Python Programming
	80
	20

	
	24BCA33T
	C16
	Theory
	4
	Database Management System
	80
	20

	
	24BCA33P
	C17
	Practical
	2
	Database Management System Lab
	40
	10

	
	
	L1-3
	Theory
	3
	General English
	80
	20

	
	
	L2-3
	Theory
	3
	Kannada
	80
	20

	
	24BCAE1
	ELE1
	Theory
	2
	Advance Excel
	40
	10

	
	
	Skill 3
	Theory
	2
	The Constitution of India
	40
	10
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64
24BCA41T
DSC- C18
Theory
4
Software Engineering
80
20

24BCA42T
C19
Theory
4
Design and Analysis of Algorithms
80
20

24BCA42P
DSC- C20
Practical
2
Design and Analysis of Algorithms Lab
40
10

24BCA43T
DSC- C21
Theory
4
Computer Networks
80
10

24BCA43P
DSC- C22
Practical
2
Computer Networks Lab
40
20

24BCAE2
ELE2
Theory
3
Cloud Computing
40
10


L1-4
Theory
3
General English
80
20


L2-4
Theory
2
Kannada
80
20


Skill 4
Theory
2
Data Visualization & Power BI
40
10






















































































55


24BCA51T
DSC- C23
Theory
3
Machine Learning
80
20

24BCA51P
C24
Practical
2
Machine Learning Lab
40
10

24BCA52T
DSC- C25
Theory
3
Data Analytics
80
20

24BCA52P
C26
Practical
2
Data Analytics Lab
40
10

24BCA53T
DSC- C27
Theory
3
R Programming
80
20

24BCA53P
C28
Practical
2
R Programming Lab
40
10


C29
Theory
5
Research Methodology
80
20


Skill 5
Skill
3
Internet of Things
40
10
6








24BCA61T
DSC- C30
Theory
5
Deep Learning
80
20

24BCA62T
DSC- C31
Theory
5
Predictive Analysis
80
20

24BCA63T
DSC- C32
Theory
6
Project Work
80
20



Theory
2
Soft Skills
40
10




5
Internship
80
20
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CURRICULUM STRUCTURE FOR THE UNDERGRADUATE DEGREE PROGRAM
Bachelor of Computer Applications (BCA)
Semester III

	Program Name: Bachelor of Computer Applications (BCA)
	Semester III

	Course Title: ARTIFICIAL INTELLIGENCE

	Starting year of implementation: 2026- 27

	Course Credits theory:4
	Course Code: 24BCA31T

	Contact hours: 52 hrs.
	Duration of ESA/Exam: 3 hours

	Formative Assessment Marks: 20
	Summative Assessment Marks: 80

	Course Learning objectives:
After completing the course successfully, the following should be achieved by the students:
1. Understand fundamental concepts of Artificial Intelligence and intelligent agents.
2. Apply search techniques and problem-solving strategies in AI.
3. Represent knowledge using logic and perform reasoning.
4. Analyse different machine learning techniques and AI applications.
5. Explore planning, uncertainty handling, and intelligent systems.
6. Gain practical exposure to NLP, robotics, and deep learning basics.

	Course Outcomes:
CO1: Explain the fundamentals of AI, intelligent agents, and problem-solving methods. CO2: Apply uninformed and informed search algorithms to solve real-world problems. CO3: Represent knowledge using propositional and first-order logic and perform inference. CO4: Analyse planning techniques, uncertainty handling, and robotics concepts.
CO5: Understand NLP, expert systems, and various machine learning approaches.
CO6: Evaluate neural networks and deep learning models for practical applications.




Mapping of CO’s and PO’s
	
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12

	CO1
	✔
	✔
	
	
	✔
	✔
	
	
	
	✔
	✔
	

	CO2
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	
	
	✔
	✔
	

	CO3
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	
	
	✔
	✔
	

	CO4
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	
	✔
	✔
	✔
	✔

	CO5
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔

	CO6
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔



Prerequisite: Basic knowledge of Set Theory, Operating systems, Discrete mathematics, Data structures, and Programming.


	CONTENT
	52 Hours

	Unit – 1 Foundations of Artificial Intelligence and Search Techniques
Introduction to AI: What is AI, Intelligent Agents: Agents and environment, concept of rationality, nature of environment, structure of agents, Problem-solving agents, Uninformed search strategies: DFS, BFS. Informed search: Best First Search, A* search, AO* search, Means-End Analysis. Adversarial Search & Games: Two-player zero-sum games, Minmax
Search, Alpha-Beta pruning
	
13 Hours

	Unit - II Knowledge Representation, Reasoning and Learning in AI
Knowledge-based Agents, Wumpus World, Logic: Propositional logic, First-order predicate logic, Propositional vs First-order inference, Unification and lifting, Forward chaining, Backward chaining, Resolution, Truth maintenance systems. Learning: What is learning? Types of Learning: Rote Learning, Learning by Taking Advice, Learning in Problem Solving, Learning from Examples, Winston’s Learning Program, Decision Trees
	

13 Hours

	Unit – III Planning, Uncertainty and Intelligent Systems
Introduction to Planning: Blocks World problem, STRIPS. Handling Uncertainty: Non-monotonic reasoning, Probabilistic reasoning, Fuzzy logic. Robotics: Fundamentals of Robotics, Robot Kinematics. Computer Vision: Image processing, Classification, Object detection
	
13 Hours

	Unit – IV Natural Language Processing and Machine Learning Techniques

Natural Language Processing: Introduction, Syntactic Processing, Semantic Analysis, Discourse and Pragmatic Processing. Expert Systems: Architecture and role, Case studies. Machine Learning: Supervised learning, Unsupervised learning, Reinforcement learning. Neural Networks: Basics of ANN. Deep Learning: CNN, RNN, LSTM and applications.
	


13 Hours



Text Book / References
1) Russell, S. and Norvig, P., Artificial Intelligence: A Modern Approach, 4th Edition, Prentice Hall. 2020.
2) Elaine Rich, Kevin Knight, Shivasankar B. Nair, Artificial Intelligence, McGraw-Hill, Third Edition, 2009.
3) Nilsson, Nils J., Artificial Intelligence: A New Synthesis, Morgan Kaufmann Publishers, 1998
4) Dan W. Patterson, Introduction to Artificial Intelligence & Expert Systems, PHI Learning, 2010

Web Sources:
1) Artificial Intelligence: A Modern Approach (Official Site)
2) AIMA Global Edition Contents
3) Artificial Intelligence: A Modern Approach (Wikipedia)


Semester III

	Program Name: Bachelor of Computer Applications (BCA)
	Semester III

	Course Title: PYTHON PROGRAMMING

	Starting year of implementation: 2026- 27

	Course Credits theory:4
	Course Code: 24BCA32T

	Contact hours: 52 hrs.
	Duration of ESA/Exam: 3 hours

	Formative Assessment Marks: 20
	Summative Assessment Marks: 80

	Course Learning objectives:
After completing this course, students will be able to:
1. Understand the fundamentals of Python programming and its features.
2. Apply control structures, functions, and string operations in Python.
3. Use lists, tuples, sets, and dictionaries for data handling.
4. Perform file handling and exception handling in Python.
5. Implement object-oriented programming concepts in Python.
6. Apply Python for data structures, data analysis, and visualization.

	Course Outcomes:
CO1: Explain Python basics, syntax, and control flow statements.
CO2: Develop programs using functions and string operations. CO3: Apply data structures like lists, tuples, sets, and dictionaries. CO4: Perform file operations and implement exception handling.
CO5: Design programs using object-oriented programming concepts.
CO6: Analyse data using Python libraries and visualize results.




Mapping of CO’s and PO’s
	
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12

	CO1
	✔
	✔
	
	
	✔
	
	✔
	
	
	✔
	✔
	

	CO2
	✔
	✔
	✔
	
	✔
	✔
	
	
	
	✔
	✔
	

	CO3
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	
	✔
	✔
	

	CO4
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	

	CO5
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔

	CO6
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔



Prerequisite: Basic knowledge of programming concepts. Understanding logic building and algorithms. Basic mathematics (optional for data analysis topics)

	CONTENT
	52 Hours

	
Unit – I Python Basics & Control Flow

Python features, comparison with C & Java, Identifiers, keywords, variables, data types, Operators, precedence, type conversion, Input/output, type(), is operator, Dynamic & strongly typed nature. Control flow: if, if-else, if-elif-else, nested if, while, for, break, continue. Functions: Built-in functions, modules, Function definition, return, Scope, lifetime, default arguments, Command-line
arguments. Strings: Creation, indexing, slicing, String operations & methods.
	

13 Hours

	
Unit – II  Data Structures
Lists: Creation, operations, slicing, Built-in functions & methods. Dictionaries: Key-value pairs, access & modification, Functions & methods. Tuples: Creation, indexing, immutability, Relation with lists & dictionaries. Sets: Creation, operations, methods, zip() function usage.
	
13 Hours

	
Unit – III  Files & OOP
File handling: Text & binary files, Read/write operations, CSV files, Pickle module, Load and dump functions, Random file access. Object-Oriented Programming: Classes, objects, constructors, self-keyword, Class vs instance variables, Encapsulation, inheritance,
polymorphism, Exception handling.
	
13 Hours

	Unit – IV  Data Structures & Data Science

Stacks and Queues. Data Frames: From Excel & CSV, Operations on Data Frames. Data Visualization: Matplotlib (line, bar, pie charts), Plotly (random walk, dice simulation), CSV file format and data downloading
	


13 Hours



Text Book / References
1) Gowrishankar S, Veena A, "Introduction to Python Programming", 1st Edition, CRC Press/Taylor & Francis, 2018. ISBN- I3: 978-0815394372. (Unit !&II- 2,3,4,5,6,7,8,9 Unit JU-11,12).
2) Eric Matthes, "Python Crash Course- A Hands-On, Project-Based Introduction to Programming", 3rd Edition, No Starch Press, 2023. (Unit JU-15, Unit IV-16].
3) Wesley J. Chun, "Core Python Applications Programming", 3rd Edition, Pearson Education, 2016. [Unit IV-2,5).
4) Kamthane, A. N., & Kamthane, A.A. , "Programming and Problem Solving with Python", McGraw Hill Education, 2nd Ed. 2020.
Web Sources:
1) https://docs.python.org
2) https://www.w3schools.com/python
3) https://www.geeksforgeeks.org/python s


Semester III

	Program Name: Bachelor of Computer Applications (BCA)
	Semester III

	Course Title: DATABASE MANAGEMENT SYSTEM

	Starting year of implementation: 2026- 27

	Course Credits theory:4
	Course Code: 24BCA33T

	Contact hours: 52 hrs.
	Duration of ESA/Exam: 3 hours

	Formative Assessment Marks: 20
	Summative Assessment Marks: 80

	Course Learning objectives:
After completing this course, students will be able to:
1. Understand UNIX architecture, commands, and file system structure.
2. Apply file permissions, shell operations, and regular expressions.
3. Develop shell scripts using control structures and variables.
4. Use UNIX system calls and file APIs for system-level programming.
5. Understand process control, IPC mechanisms, and signals.
6. Design client-server models and daemon processes.

	Course Outcomes:
CO1: Explain UNIX architecture, environment, and command structure. CO2: Manage files, directories, and permissions using UNIX commands. CO3: Apply shell scripting concepts and regular expressions.
CO4: Implement file handling and system-level programming using UNIX APIs.
CO5: Analyze and control processes using system calls.
CO6: Design IPC-based applications and handle signals and daemon processes.




Mapping of CO’s and PO’s
	
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12

	CO1
	✔
	✔
	
	
	✔
	
	✔
	
	
	✔
	✔
	

	CO2
	✔
	✔
	✔
	
	✔
	✔
	
	
	✔
	✔
	✔
	

	CO3
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	

	CO4
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔

	CO5
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔

	CO6
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔




Prerequisite: Basic knowledge of Set Theory, Operating systems, Discrete mathematics, Data structures, and Programming.

	CONTENT
	52 Hours

	UNIT I:
Introduction to Databases: Definition of Data, Database, and DBMS, Overview of Database Applications, Advantages and Disadvantages of DBMS, Roles of Database Users and Administrators
Data Models: Introduction to Data Models, Types of Data Models (Hierarchical, Network, Relational, Object-oriented), Importance of Data Models in DBMS
Database Design: Keys: Primary Key, Candidate Key, Super Key, Foreign Key, Composite Key, Alternate Key, Unique Key, Surrogate Key, Constraints in a table: Primary Key, Foreign Key, Unique Key, NOT NULL, CHECK, Entity-Relationship (ER) Model, Entities and Entity Sets, Attributes and Relationships, ER Diagrams, Key Constraints and Weak Entity Sets, Extended ER Features, Introduction to the Relational Model and Relational Schema
	





13 Hours

	UNIT II:

Relational Algebra and Calculus: Introduction to Relational Algebra, Operations: Selection, Projection, Set Operations, Join Operations, Division, Tuple and Domain Relational Calculus
Structured Query Language (SQL): SQL Basics: DDL and DML, Aggregate Functions (Min(), Max(), Sum(), Avg(), Count()), Logical operators (AND, OR, NOT), Predicates (Like, Between, Alias, Distinct), Clauses(Group By, Having, Order by, top/limit), Inner Join, Natural Join, Full Outer Join, Left Outer Join, Right outer Join, Equi Join
Normalization and Database Design: Functional Dependencies: Armstrong's Axioms, Definition, Properties (Reflexivity, Augmentation, Transitivity), Types (Trivial, Non-Trivial, Partial and Full Functional Dependency), Closure of Functional Dependencies, Normal Forms (1NF, 2NF, 3NF, BCNF), Denormalization.
	


13 Hours

	UNIT III:

Transaction Management: ACID Properties, Transactions and Schedules, Concurrent Execution of Transactions, Lock-Based Concurrency Control, Performance of Locking, Transaction Support in SQL, Introduction to Crash Recovery, 2PL, Serializability, and Recoverability, Introduction to Lock Management, Dealing with Deadlocks.

Database Storage and Indexing: Data on External Storage, File Organizations and Indexing, Index Data Structures, Comparison of File Organizations, Indexes and Performance Tuning, Guidelines for Index Selection, Basic Examples of Index Selection.
	


13 Hours



	UNIT IV:
NoSQL Databases and Big Data: Introduction to NoSQL, Data Models: Document, Key value, Column family, Graph. Uses and Features of NO/SQL document databases. CAP theorem, BASE vs ACID, CRUD operations, MongoDB operators, Overview of Big Data Technologies: Hadoop, MongoDB, Cassandra.
	


13 Hours




Text Books
1. Elmasri and Navathe, “Fundamentals of Database Systems”, 8th Edition Addison-Wesley, 2021.
2. Raghu Ramakrishnan, Johannes Gehrke, “Database Management Systems”, third edition, McGraw – Hill, 2018
3. Benjamin Rosenzweig, Elena Rakhimov, “Oracle PL/SQL by Example”, fifth edition, Prentice Hall, 2015
4. Brad Dayley, “NoSQL with MongoDB in 24 Hours”, 1st edition, Sams Publishing, 2024

Reference Books
1. Korth, Silbertz, Sudarshan,” Database System Concepts”, Seventh Edition, McGraw - Hill. (2019)
2. R.P. Mahapatra, Govind Verma, “Database Management Systems”, Khanna Publishing House, 2025.

Web Resources
1. https://oracle-base.com/articles
2. https://forums.oracle.com/ords/apexds/domain/dev- community/category/sql_and_pl_sql
3. https://asktom.oracle.com/ords/f?p=100:1:0


	Course Title: ARTIFICIAL INTELLIGENCE LAB

	Total Contact Hours: 38
	Course Code: 24BCA31P

	Course Credits: 2
	Duration of ESA/Exam: 3 hours

	Formative Assessment Marks: 10
	Summative Assessment Marks: 40




List of Programs:
1. Write a Program to implement “Breadth First Search (BFS) Algorithm.
2. Write a Program to implement Depth First Search (DFS) Algorithm.
3. Write a Program to solve Water Jug Problem using State Space Search.
4. Write a Program to solve 8 Puzzle Problem Using State Search.
5. Write a Program to implement Tic-Tac-Toe game using basic AI Logic.
6. Write a Program to implement Best First Search Algorithm.
7. Write a program to implement Hill Climbing Algorithms.
8. Write a program to implement A** (A Star) Search Algorithm.
9. Write a program for Missionaries and Cannibals Problem.
10. Write a Program to implement AO** Search Algorithm.
11. Write a Program to implement Minimax Algorithm for game playing.
12. Write a Program to implement Alpha-Beta Pruning.
13. Write a Program for Constraint Satisfaction Problem (CSP).
14. Write a Program to implement Forward Chaining in Expert System.
15. Write a Program to implement Backward Chaining in Expert System.
16. Write a Program to implement Decision Tree Classification.
17. Write a Program to implement Naïve Bayes Classifier.
18. Write a Program to implement K-Nearest Neighbors (KNN) Algorithm.
19. Write a Program to implement Simple Neural Network using Python.
20. Write a Program to implement Genetic Algorithm for Optimization.

	Course Title: DATABASE MANAGEMENT SYSTEM LAB

	Total Contact Hours: 38
	Course Code: 24BCA33P

	Course Credits: 2
	Duration of ESA/Exam: 3 hours

	Formative Assessment Marks: 10
	Summative Assessment Marks: 40




List of Practical’s:
1. Draw an ER Diagram of Registrar Office
2. Draw an ER Diagram of Hospital Management System
3. Reduce The ER diagram in question no 1 into tables
4. Reduce the ER diagram of question no 2 into tables


Consider the following Schema Supplier (SID, Sname, branch, city, phone) Part(PID, Pname, color, price) Supplies(SID, PID, qty, date_supplied)
DDL Commands
5. Create the above tables
6. Add a new attribute state in supplier table
7. Remove attribute city from supplier table
8. Modify the data type of phone attribute
9. Change the name of attribute city to address
10. Change a table’s name, supplier to sup
11. Use truncate to delete the contents of supplies table
12. Remove the part table from database


DML Commands
1. Insert at least 10 records in tables supplier, part and supplies
2. Show the contents in tables supplier, part and supplies
3. Find the name and city of all suppliers
4. Find the name and phoneno of all suppliers who stay in ‘Delhi’

5. Find all distinct branches of suppliers
6. Delete the record of the supplier whose SID is 204001
7. Delete all records of supplier table
8. Delete all records of suppliers whose city starts with capital A.
9. Find the supplier names which have ‘lk’ in any position
10. Find the supplier name where ‘R’ is in the second position
11. Find the name of supplier whose name starts with ‘V’ and ends with ‘A’
12. Change the city of all suppliers to ‘BOMBAY’
13. Change the city of supplier ‘Vandana’ to ‘Goa’


Queries with Constraints
1. Create the supplier table with Primary Key Constraint
2. Create supplies table with Foreign key Constraint
3. Create a part table with UNIQUE Constraint
4. Create supplier Table with Check Constraints
5. Create Supplier table with Default Constraint Queries on TCL
1. Create Savepoints
2. Rollback to SavePoints
3. Use Commit to save on Aggregate Functions:
1. Find the minimum, maximum, average and sum of costs of parts
2. Count the total number of parts present
3. Retrieve the average cost of all parts supplied by ‘Mike’


Queries on GROUP BY, HAVING AND ORDER BY Clauses
1. Display total price of parts of each color
2. Find the branch and the number of suppliers in that branch for branches which have more than 2 suppliers
3. Find all parts sorted by pname in ascending order and cost in descending order
4. Find the branch and the number of suppliers in that branch

Queries on Analytical, Hierarchical, Recursive nature.
1. Find out the 5th highest earning employee details.
2. Which department has the highest number of employees with a salary above $80,000, and what percentage of employees in that department have a salary above $80,000
3. Retrieve employee table details using the hierarchy query and display that hierarchy path starting from the top level indicating if it is a leaf and there exists a cycle.
4. What is the average salary for employees in the top 2 departments with the highest average salary, and what is the hierarchy of departments and sub-departments for these top 2 departments?
5. Use recursion to retrieve the employee table and display the result in breadth first and depth first order.
6. Write a recursive query to show the equivalent of level, connect_by_root and connect_by_path
7. Use recursion to retrieve the employee table and display the result in depth first order showing id, parent_id, level, root_id, path and leaf.


Queries on Operators
1. Find the pname, phoneno and cost of parts which have cost equal to or greater than 200 and less than or equal to 600.
2. Find the sname , SID and branch of suppliers who are in ‘local’ branch or ‘global’ branch
3. Find the pname, phoneno and cost of parts for which cost is between 200 and 600
4. Find the pname and color of parts, which has the word ‘NET’ anywhere in its pname.
5. Find the PID and pname of parts with pname either ‘NUT’ or ‘BOLT’
6. List the suppliers who supplied parts on ‘1st may2000’, ‘12 JAN 2021’ ,’17 dec 2000’ , ’10 Jan 2021’
7. Find all the distinct costs of parts


Join Operators
1. Perform Inner join on two tables
2. Perform Natural Join on two tables
3. Perform Left Outer Join on tables
4. Perform Right Outer join on tables
5. Perform Full Outer Join on tables


Set Theory Operators
1. Show the use of UNION operator with union compatibility

2. Show the use of intersect operator with union compatibility
3. Show the use of minus operator with union compatibility
4. Find the cartesian product of two tables


Queries on Set Theory Operators
1. List all parts except ‘NUT’ and ‘BOLT’ in ascending order of costs
2. display all parts that have not been supplied so far
3. To display the supplier names who have supplied ‘green’ part with cost 500 Rupees AND ‘red’ part with cost 400 Rupees.


4. To display the supplier names who have supplied ‘green’ part with cost 500 Rupees OR ‘red’ part with cost 400 Rupees.
5. To Display the name of suppliers who have supplied all parts that are ‘red’ in color.


PL/SQL Programs
1. Write a PL/SQL Code to add two numbers
2. Write a PL/SQL code for Fibonacci series
3. Write a PL/SQL Code for greatest of 3 numbers
4. Write a PL/SQL code for area and circumference of a circle


MongoDB Queries
1. Create a collection and insert documents into it using insertOne() and insertMany()
2. Select all documents in collection
3. Find the count of all suppliers
4. Find all records that have city = ‘Delhi’
5. Retrieve all documents that have color equal to ‘red’ or ‘green’
6. Retrieve all documents where part_name is ‘P1’ or price is less than 200.
7. Update the record of ‘Geeta’ ,set city = ‘Bombay’ and phoneno = ‘11223344’
8. Delete all records where price is greater than 5000
9. Display only the name and city of the supplier
10. Sort all suppliers on city and display only the first two records.

Semester III

	Program Name: Bachelor of Computer Applications (BCA)
	Semester III

	Course Title: ADVANCE EXCEL

	Starting year of implementation: 2026- 27

	Course Credits theory:2
	Course Code: ELE

	Contact hours: 30 hrs.
	Duration of ESA/Exam: 3 hours

	Formative Assessment Marks: 10
	Summative Assessment Marks: 40

	Course Learning objectives:
After completing this course, students will be able to:
1. Understand and apply advanced Excel functions for data analysis and reporting.
2. Develop skills in data validation, management, and automation.
3. Analyse large datasets using Pivot Tables, charts, and What-if analysis tools.
4. Create professional dashboards and reports for decision-making

	Course Outcomes:
CO1: Apply advanced Excel functions for solving business problems.
CO2: Perform data validation, sorting, filtering, and template creation.
CO3: Analyze data using Pivot Tables, Pivot Charts, and advanced reporting tools.
CO4: Use What-if analysis and statistical functions for decision-making.
CO5: Design interactive dashboards and visual reports using charts and formatting.




Mapping of CO’s and PO’s
	
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12

	CO1
	✔
	✔
	
	
	✔
	
	
	
	
	
	✔
	

	CO2
	✔
	✔
	
	
	✔
	
	
	
	
	
	✔
	

	CO3
	✔
	✔
	✔
	✔
	✔
	✔
	
	✔
	
	
	✔
	

	CO4
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	
	
	✔
	✔
	

	CO5
	✔
	✔
	✔
	
	✔
	✔
	✔
	✔
	
	✔
	✔
	✔



Prerequisite: Basic knowledge of Microsoft Excel including data entry, formatting, and simple formulas (SUM, AVERAGE). Familiarity with spreadsheets, rows/columns, and basic data handling is required.


	CONTENT
	52 Hours

	Unit 1: Advanced Excel Functions, Data Management and Validation.

Excel Basics: Overview of Excel Basics, Customizing Excel Options, Absolute and Relative Cell References, Protecting and Unprotecting Worksheets and Cells. Functions in Excel: Conditional Expressions using IF, Logical Functions, Lookup and Reference Functions, VLOOKUP, HLOOKUP, MATCH, INDEX and Data Consolidation using VLOOKUP. Data Validation and Templates: Data Validation using Ranges, Lists and Formulas, Designing and Using Templates for Worksheet Standardization. Sorting and
Filtering Data: Sorting Tables, Multiple-Level and Custom Sorting, AutoFilter and Advanced Filter Options..
	
15 Hours

	Unit 2: Advanced Reporting, Analysis and Visualization in Excel.

Reports and Pivot Tables: Creating Subtotals, Pivot Tables, Pivot Charts, Advanced Pivot Options, Data Consolidation and Using External Data Sources. Pivot Analysis and Functions: Pivot Table Analysis, Slicers, Date and Time Functions, Text Functions, Database Functions and Conditional Functions. Formatting and What-If Analysis: Auto Formatting, Conditional Formatting, Goal Seek, Data Tables and Scenario Manager. Charts and New Excel Features: Creating and Formatting Charts, 3D Graphs, Secondary Axis, Dynamic Chart Sharing, Sparklines, Inline Charts and New Excel Features.
	

15 Hours



Text Book / References:

1. Microsoft Excel 2019 Step by Step, Curtis Frye, Publisher: Microsoft Press / Pearson Education. 2018.
2. Excel 2019 Bible, Michael Alexander & Richard Kusleika & John Walkenbach, Publisher: John Wiley & Sons, 2018.
3. Advanced Excel Essentials, Jordan Goldmeier, Publisher: Apress (a subsidiary of Springer Nature), 2014.
4. Excel Data Analysis for Dummies, Author Details: Stephen L. Nelson, Publisher: John Wiley & Sons under the "For Dummies" imprint. 6th Ed. 2022.
5. Power Pivot and Power BI: The Excel User's Guide to DAX, Power Query, Power BI & Power Pivot, Rob Collie & Avichal (Avi) Singh, Publisher: Holy Macro! Books / Tickling Keys, Inc , 2nd Ed. 2021.

Web Sources:
1) Microsoft Excel Official Website
2) Microsoft Excel Help & Learning
3) GeeksforGeeks Excel Tutorial
4) TechOnTheNet Excel Tutorial




Semester IV

	Program Name: Bachelor of Computer Applications (BCA)
	Semester IV

	Course Title: SOFTWARE ENGINEERING

	Starting year of implementation: 2026- 27

	Course Credits theory:4
	Course Code: 24BCA41T

	Contact hours: 52 hrs.
	Duration of ESA/Exam: 3 hours

	Formative Assessment Marks: 20
	Summative Assessment Marks: 80

	Course Learning objectives:
After completing this course, students will be able to:
1. To provide the idea of decomposing the given problem into Analysis, Design, Implementation, Testing and Maintenance phases.
2. To provide an idea of using various process models in the software industry according to given circumstances.
3. To gain the knowledge of how Analysis, Design, Implementation, Testing and Maintenance processes are conducted in a software project.

	Course Outcomes:
CO1: To Acquire a comprehensive understanding of the software development lifecycle and its application in contemporary software engineering practices.
CO2: To Develop proficiency in project management methodologies and strategic decision-making for successful software project execution.
CO3: To Master the art of software design, development, and testing to produce robust and efficient software solutions.




Mapping of CO’s and PO’s
	
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12

	CO1
	
	✔
	
	
	
	
	
	
	
	
	
	

	CO2
	
	
	✔
	
	✔
	
	
	
	
	
	
	

	CO3
	
	
	✔
	✔
	
	
	
	
	
	
	
	



Prerequisite: Basic understanding of Software, Applications, Programming fundamentals.

	CONTENT
	52 Hours

	UNIT I:
Introduction: The evolving role of software, changing nature of software, layered technology, a process framework, Process models: The waterfall model, incremental process models, evolutionary process models, the unified process.
Agile software development: Agility Principles, Agile methods, Plan-driven and agile development, Extreme programming, Scrum, A Tool Set for the Agile Process.
	
13 Hours

	UNIT II:
Software Requirements Engineering: Functional and non-functional requirements, the software requirements document, Requirements specification, Requirements engineering processes, Requirements elicitation and analysis, Requirements validation, Requirements management. IEEE Format of SRS.

Risk management: Reactive Vs proactive risk strategies, software risks, risk identification, risk projection, risk refinement, RMMM, RMMM plan.

Project planning- Software pricing, Plan-driven development, Project scheduling, Agile planning, Estimation techniques.
	

13 Hours

	UNIT III:
Design: Design process and design quality, design concepts, the design model, software architecture, data design, architectural design, Basic structural modelling, class diagrams, sequence diagrams, collaboration diagrams, use case diagrams, component diagrams.

Testing Strategies: A strategic approach to software testing, test strategies for conventional software, black-box and white-box testing, validation testing, system testing, the art of debugging.
Software metrics: Software quality, metrics for analysis models, metrics for design model, metrics  for  source  code,  metrics  for  testing,  metrics  for  maintenance.
	
13 Hours

	UNIT IV:
Quality Management: Quality concepts, software quality assurance, software reviews, formal technical reviews, statistical software quality assurance, software reliability.

Release Management: Release planning, development and build plans, release strategies, risk management, and post-deployment monitoring.

Product sustenance: Maintenance, updates, End of life, migration strategies.
	


13 Hours




Text Book:
1. Software Engineering, N.S. Gill, Khanna Publishing House, 2023 (AICTE Recommended Textbook)
2. Software Engineering, Ian Somerville, 9th edition, Pearson education. 2010.
3. Software Engineering A Practitioner’s Approach, 8th edition, Roger S Pressman, Bruce R. Maxim. McGraw Hill Education, 2015.
Reference Books:
1. Stephen Schach, Software Engineering 7th ed, McGraw-Hill, 2007
2. Software Engineering: Principles and Practice Hans van Vliet, Publisher: John Wiley & Sons., 3rd 2008.


Semester IV

	Program Name: Bachelor of Computer Applications (BCA)
	Semester IV

	Course Title: DESIGN AND ANALYSIS OF ALGORITHMS

	Starting year of implementation: 2026- 27

	Course Credits theory:4
	Course Code: 24BCA42T

	Contact hours: 52 hrs.
	Duration of ESA/Exam: 3 hours

	Formative Assessment Marks: 20
	Summative Assessment Marks: 80

	Course Learning objectives:
After completing this course, students will be able to:
1. Understand algorithm design techniques and complexity analysis.
2. Analyze algorithms using time and space complexity concepts.
3. Apply divide and conquer, greedy, and dynamic programming techniques.
4. Solve problems using graph algorithms and recursion.
5. Understand backtracking and computational complexity (P, NP).
6. Develop optimized solutions for real-world computational problems.

	Course Outcomes:
CO1: Analyze algorithm efficiency using asymptotic notations.
CO2: Apply divide and conquer and greedy strategies to solve problems. CO3: Solve problems using dynamic programming and graph algorithms. CO4: Design solutions using backtracking techniques.
CO5: Classify problems based on computational complexity (P, NP, NP-Complete).
CO6: Optimize algorithms for better performance.




Mapping of CO’s and PO’s
	
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12

	CO1
	✔
	✔
	
	✔
	✔
	✔
	✔
	
	
	✔
	✔
	

	CO2
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	
	✔
	✔
	

	CO3
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔

	CO4
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔

	CO5
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔

	CO6
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔



Prerequisite: Knowledge of Data Structures (arrays, linked lists, trees, graphs). Basic understanding of mathematics (logarithms, recursion). Programming knowledge (C / Python / Java)


	CONTENT
	52 Hours

	UNIT-1 Introduction
Introduction: Algorithms, Fundamentals of Algorithmic Problem Solving, Important Problem Types, Fundamental Data Structures. Fundamentals of the Analysis of Algorithm Efficiency, Asymptotic Notations and Basic Efficiency Classes, Mathematical Analysis of Non-recursive and Recursive Algorithms, Empirical Analysis of Algorithms
	
13 Hours

	
UNIT-3 Space and Time Tradeoff
Dynamic programming: Binomial Coefficient, Principle of Optimality, Optimal Binary Search Trees, Knapsack Problem and Memory Functions, Warshall’s and Floyd's Algorithms. Greedy Technique: Prim’s Algorithm, Kruskal’s Algorithm, Dijkstra’s Algorithm, Huffman Trees. Space and Time Tradeoffs: Sorting by Counting, Input Enhancement in String Matching, Hashing,
	

13 Hours

	UNIT-2 Brute Force Method:

Brute Force Method: Selection Sort and Bubble Sort, Sequential Search, Brute-Force String Matching, Exhaustive Search, Depth-First Search and Breadth-First Search. Decrease and Conquer: Insertion Sort, Topological Sorting, Divide and Conquer: Merge Sort, Quick Sort, Binary Tree Traversals and Related Properties, Strassen’s Matrix Multiplication
	

13 Hours

	
UNIT-4 Limitations of Algorithm Power:
Back tracking: n Queens problem, Hamiltonian Circuit Problem, Subset-Sum Problem. Branch-and-Bound: Assignment Problem, Knapsack Problem, Traveling Salesman Problem Limitations of Algorithm Power: Lower-Bound Arguments, Decision Trees, P, NP and NP Complete Problems. Coping with the Limitations of Algorithm Power.
	
13 Hours



Text Book / References
1) Levitin Anany, Introduction to Design and Analysis of Algorithms, 3rd Edition, Pearson, 2012.
2) Gajendra Sharma, Design and Analysis of Algorithms, Khanna Publishing House (AICTE Recommended Textbook) 2018-2022.
3) Cormen Thomas H., Leiserson Charles E., Rivest Ronald L. and Stein Clifford, Introduction to Algorithms, PHI publication, 4th Edition, 2022.
4) Horowitz Ellis, Sahni Sartaj and Rajasekaran Sanguthevar, Fundamentals of Computer Algorithms, University Press (I) Pvt. Ltd., 2012.
5) Aho Alfred V., Hopcroft John E. & Ullman Jeffrey D., The Design & Analysis of Computer Algorithms, Addison Wesley Publications, Boston, 1983.
6) Kleinberg Jon & Tardos Eva, Algorithm Design, Pearson Education, 2006.

Web Sources:

· https://www.geeksforgeeks.org/algorithms
· https://visualgo.net
· https://cp-algorithms.com
· https://www.khanacademy.org/computing


Semester IV

	Program Name: Bachelor of Computer Applications (BCA)
	Semester IV

	Course Title: COMPUTER NETWORKS

	Starting year of implementation: 2026- 27

	Course Credits theory:4
	Course Code: 24BCA43T

	Teaching hours: 52 hrs.
	Duration of ESA/Exam: 3 hours

	Formative Assessment Marks: 20
	Summative Assessment Marks: 80

	Course Learning objectives:
After completing this course, students will be able to:

1. Learn to understand the basics of Computer Networks.
2. Able to learn the Protocols and Network Topologies.
3. Understand Network Security.
4. Able to understand Network Applications.

	Course Outcomes:
CO1: Understand the fundamental concepts of Computer Networks and their applications.
CO2: Develop problem-solving skills related to network design, implementation, and troubleshooting.
CO3: Implement network protocols and configure network devices.




Mapping of CO’s and PO’s
	
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12

	CO1
	
	✔
	
	
	
	
	
	
	
	
	
	

	CO2
	
	
	✔
	
	✔
	
	
	
	✔
	
	
	

	CO3
	✔
	
	
	
	
	
	✔
	
	
	
	
	



Prerequisites:
1. Programming Skills: Ability to write basic programs and scripts in languages such as Python or C.
2. Operating Systems: Understanding of OS concepts related to networking, such as process management and memory Allocation.

	CONTENT
	52 Hours

	UNIT I: Introduction to Computer Networks
Overview of Computer Networks: Definition and Objectives, Applications and Examples Network Components and Architecture.

Network Models: OSI Model: Layers and Functions, TCP/IP Model: Layers and Functions Comparison between OSI and TCP/IP Models

Network Topologies: Physical vs. Logical Topologies, Common Topologies: Star, Ring, Bus, Mesh, Hybrid, Advantages and Disadvantages of Each Topology

Data Transmission: Analog vs. Digital Signals, Transmission Modes: Simplex, Half-Duplex, Full-Duplex, Bandwidth and Latency

Networking Devices: Routers, Switches, Hubs, Bridges, Gateways, Functions and Configurations of Each Device.
	







13 Hours

	UNIT II: Data Link Layer and Networking Protocols
Data Link Layer Fundamentals: Functions of the Data Link Layer, Framing, Error Detection, and Error Correction, Flow Control Mechanisms.

Ethernet: Ethernet Standards and Frame Structure, MAC Addressing and ARP, Ethernet Switching: Basic Concepts and Methods

Network Protocols: Introduction to TCP/IP Protocol Suite, IP Addressing: IPv4 and IPv6 Subnetting and CIDR Notation

Address Resolution Protocol (ARP): ARP Operation and Table, ARP Spoofing and Security Considerations
Virtual LANs (VLANs): Concept of VLANs, VLAN Tagging and Configuration, Benefits and Use Cases
	







13 Hours

	UNIT III: Network Layer and Transport Layer
Network Layer: IP Routing: Static vs. Dynamic Routing, Routing Protocols: RIP, OSPF, BGP, Network Address Translation (NAT).
	
13 Hours



	Transport Layer: TCP vs. UDP: Characteristics and Use Cases, TCP Handshake and Connection Management, Flow Control and Congestion Control in TCP
Congestion Control Algorithms: Techniques: Slow Start, Congestion Avoidance, Fast Retransmit, Fast Recovery, TCP Variants: TCP Reno, TCP Vegas.

Network	Security	Fundamentals:	Threats	and	Vulnerabilities,	Basic	Security Mechanisms: Firewalls, VPNs, Encryption
	

	UNIT IV: Application Layer and Emerging Technologies
Application Layer Protocols: HTTP/HTTPS: Structure and Operation, FTP, SMTP, POP3, IMAP: Protocols and Uses, DNS: Domain Name System and Resolution
Network Applications: Web Browsing, Email Communication, File Transfer, Voice over IP (VoIP) and Streaming.

Emerging Technologies: Software-Defined Networking (SDN), Network Function Virtualization (NFV), Internet of Things (IoT) and Its Impact on Networking
	




13 Hours






Text Books:

1. Andrew S. Tanenbaum, "Computer Networks", 5th Edition, Pearson Education, 2011.
2. James F. Kurose and Keith W. Ross, "Computer Networking: A Top-Down Approach", 8th Edition, Pearson, 2021.
Reference Books:
1.  Behrouz A. Forouzan, "Data Communications and Networking", 5th Edition, McGraw-Hill Education, 2012.
2. Larry L. Peterson and Bruce S. Davie, "Computer Networks: A Systems Approach", 6th Edition, Morgan Kaufmann, 2019.
3. Bhavneet Sidhu, An Integrated Approach to Computer Networks, Khanna Publishing House, 2023.
4. Mastering PC Hardware & Networking, Khanna Publishing House, 2024.
Web Resources:
1. Cisco Networking Academy - Online Courses and Resources
2. NetworkLessons.com - Tutorials on Various Networking Topics


	Course Title: D E S I G N A N D A N A L Y S I S LAB

	Total Contact Hours: 38
	Course Code: 24BCA42P

	Course Credits: 2
	Duration of ESA/Exam: 3 hours

	Formative Assessment Marks: 10
	Summative Assessment Marks: 40




Solve the following problems, and find the complexity of the best and worst case:
1. Write a program to implement linear search algorithm
2. Write a program to implement binary search algorithm.
3. Write a Program to sort a given set of numbers using Selection sort algorithm.
4. Write a program to sort a given set of numbers using Bubble sort algorithm.
5. Write a program to sort a given set of numbers using Insertion sort algorithm.
6. Write a program to sort a given set of numbers using Merge sort algorithm.
7. Write a program to implement matrix multiplication.
8. Write a program to find the factorial of a number using recursive function.
9. Write a program to find the Fibonacci series of a number using recursion.
10. Write a program to find the minimum spanning tree of a given graph using Prim’s algorithm.
11. Write a program to find the minimum spanning tree of a given graph using Kruskal's algorithm.
12. Write a Program to find the binomial co-efficient C(n, k), [where n and k are integers and n > k] using brute Force based algorithm and also dynamic programming based algorithm.
13. Write a program to implement BFS traversal algorithm.
14. Write a program to implement DFS traversal algorithm.

	Course Title: COMPUTER NETWORKS LAB

	Total Contact Hours: 38
	Course Code: 24BCA43P

	Course Credits: 2
	Duration of ESA/Exam: 3 hours

	Formative Assessment Marks: 10
	Summative Assessment Marks: 40



Lab Programs:
1. Configure Basic Network Settings:
a. IP Address Configuration
b. Subnet Mask and Gateway Settings
2. Implement Network Protocols:
a. Write a simple Python script to perform DNS resolution.
b. Implement a basic HTTP client-server application.
3. Network Simulation:
a. Use network simulation tools (e.g., Cisco Packet Tracer) to design and simulate network topologies.
b. Configure routers and switches in a simulated environment.
4. Performance Measurement:
a. Measure network performance using tools like `ping`, `traceroute`, and `iperf`.
b. Analyze network traffic using Wireshark.
5. Implement VLANs:
a. Configure VLANs on a switch and verify using simulation tools.
6. Set Up a Simple Web Server:
a. Deploy a basic web server and configure HTTP/HTTPS access.
7. Network Security Lab:
a. Implement basic firewall rules and VPN configurations.
b. Perform vulnerability scanning and analyze results.
8. Network Troubleshooting:
a. Diagnose and resolve common network issues.
b. Use troubleshooting commands and techniques to fix connectivity problems.

Semester IV

	Program Name: Bachelor of Computer Applications (BCA)
	Semester IV

	Course Title: CLOUD COMPUTING

	Starting year of implementation: 2026- 27

	Course Credits theory:4
	Course Code: 24BCAE2

	Teaching hours: 52 hrs.
	Duration of ESA/Exam: 3 hours

	Formative Assessment Marks: 20
	Summative Assessment Marks: 80

	Course Learning objectives:
After completing this course, students will be able to:
1. Understand the fundamentals and architecture of cloud computing
2. Learn cloud service models, deployment models, and virtualization concepts
3. Analyze cloud infrastructure, security, and governance mechanisms.
4. Develop skills to design and manage cloud-based solutions

	Course Outcomes:
CO1: Explain cloud computing concepts, models, and characteristics
CO2: Analyze cloud services, solutions, and service-oriented architecture (SOA)
CO3: Apply virtualization techniques and cloud management strategies
CO4: Evaluate cloud infrastructure, mobility, and governance issues
CO5: Design and implement basic cloud-based solutions with security considerations




Mapping of CO’s and PO’s
	
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12

	CO1
	✔
	✔
	
	
	✔
	
	
	
	
	
	✔
	

	CO2
	✔
	✔
	✔
	✔
	✔
	
	
	
	
	
	✔
	

	CO3
	✔
	✔
	✔
	✔
	✔
	✔
	
	✔
	
	
	✔
	

	CO4
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	

	CO5
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔



Prerequisites: Basic knowledge of computer networks, operating systems, and database concepts. Understanding of internet technologies and distributed systems will be helpful.

	CONTENT
	52 Hours

	
Unit 1: Introduction to Cloud Computing
What is Cloud Computing, How it works, Types of Cloud, Goals & Challenges, Leveraging Cloud Computing, Cloud Economics and Total Cost of Ownership, Cloud Service Models.
	



13 Hours

	Unit 2: Software as a Service (SaaS) & Infrastructure as a Services (IaaS)::
Software as a Service (SaaS): Overview of the Cloud application development lifecycle, Challenges in SaaS Model, SaaS Integration Services, Advantages and Disadvantages.
Infrastructure as a Services (IaaS):
Evolution of infrastructure migration approaches, Virtual Machines, VM Migration Services, Cloud Infrastructure services, Advantages and Disadvantages.
	


13 Hours

	Unit 3: Platform as a service (PaaS):
Platform as a service (PaaS): Evolution of computing paradigms and related components (distributed computing, utility computing, Cloud computing, grid computing, etc.), Cloud platform services, Integration of Private and Public Cloud, Advantages and Disadvantages.
	


13 Hours

	
Unit 4: Cloud Infrastructure, Mobility & Cloud Security Tools and technologies: Programming Model:
Parallel and Distributed Programming Paradigms, MapReduce, Twister and Iterative MapReduce, Hadoop Library from Apache, Mapping Applications, Programming Support Google App Engine, Amazon AWS, Cloud Software Environments, Eucalyptus, Open Nebula, OpenStack, Aneka, CloudSim.

Cloud Security Tools and technologies:
Infrastructure Security, Network level security, Host level security, Application level security, Data privacy and security Issues, Access Control and Authentication in cloud computing, the data security in Private and Public Cloud Architecture, Legal issues and Aspects, Multi-tenancy issues.
	



13 Hours




Text Book / References
1. Cloud Computing: A Practical Approach, Toby Velte & Anthony Velte, Robert Elsenpeter, Publisher: McGraw-Hill Education. 2009.
2. Cloud Computing: Concepts, Technology & Architecture, Thomas Erl, Dr. Ricardo Puttini & Dr. Zaigham Mahmood, Publisher: Prentice Hall / Pearson Education (published under the Thomas Erl Service Tech Series). 2013.
3. Mastering Cloud Computing: Foundations and Applications Programming, Dr. Rajkumar Buyya, Dr. Christian Vecchiola & Dr. S. Thamarai Selvi, Publisher: McGraw-Hill Education. 2017-2024.
4. Cloud Computing Bible, Barrie Sosinsky, Publisher: John Wiley & Sons, 2011.
5. Distributed and Cloud Computing: From Parallel Processing to the Internet of Things, Dr. Kai Hwang, Dr. Geoffrey Fox & Dr. Jack Dongarra, Publisher: Morgan Kaufmann / Elsevier. 2013-2014.
Web Sources:
4) Amazon Web Services (AWS) Cloud Computing
5) Microsoft Azure Cloud Computing
6) Google Cloud Computing Overview


Semester IV

	Program Name: Bachelor of Computer Applications (BCA)
	Semester IV

	Course Title: DATA VISUALIZATION USING POWER BI

	Starting year of implementation: 2026- 26

	Course Credits theory:2
	Course Code: Skill

	Teaching hours: 30 hrs.
	Duration of ESA/Exam: 3 hours

	Formative Assessment Marks: 10
	Summative Assessment Marks: 40

	Course Learning objectives:
After completing this course, students will be able to:
1. Understand Business Intelligence concepts and Power BI fundamentals
2. Learn data connectivity, transformation, and data modelling techniques
3. Apply DAX functions for data analysis and calculations
4. Design interactive dashboards and reports using Power BI tools

	Course Outcomes:
CO1: Explain Power BI architecture, components, and BI concepts CO2: Perform data extraction, transformation, and data modeling CO3: Apply DAX functions to create calculated columns and measures CO4: Develop interactive dashboards and visualizations
CO5: Implement Power BI services, report publishing, and security features




Mapping of CO’s and PO’s
	
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12

	CO1
	✔
	✔
	
	
	✔
	
	
	
	
	
	✔
	

	CO2
	✔
	✔
	✔
	✔
	✔
	✔
	
	
	
	
	✔
	

	CO3
	✔
	✔
	✔
	✔
	✔
	✔
	
	✔
	
	
	✔
	

	CO4
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	
	✔
	✔
	✔

	CO5
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔



Prerequisites: Basic knowledge of Excel, data analysis concepts, and databases (SQL). Understanding of data visualization and business reporting will be helpful.

	CONTENT
	30 Hours

	Unit 1: Power BI Fundamentals, Data Connectivity and Data Modelling
Introduction to BI and Power BI: Introduction to BI, Power BI, Power BI vs Tableau, Uses, Workflow, Components, Building Blocks, Data Modelling, Installation and Get Data. Power BI Tools and Connectivity: Overview of Power BI Tools, Data Sources, Loading Data, Data Connectors, Query Editor, Date Filters and Date Transformations. Views, Transformation and Data Modelling: Views in Power BI, Query Editor, Transforming, Cleaning and Shaping Data, Calculated Columns, Measures, Functions, Relationships and Cross Filters. Data Organization and Reporting: Data Filters, Text Filters, Saving Work Files, Measures, Dimensions, Parameters, Calculated Fields and List Reports
	







15 Hours

	Unit 2: DAX, Data Visualization and Power BI Services
DAX in Power BI: Introduction to DAX, Importance, Data Types, Calculation Types, Calculated Columns, Measures, DAX Syntax, Functions, Operators, Tables and Filtering. Data Visualization in Power BI: Introduction to Visuals, Charts, Maps, Cards, Funnels, Tables, Scatter Charts, Waterfall Charts and Other Visualization Techniques. Visualization Customization: Slicers, Map Visualizations, Chart Colors, Shapes, Text Boxes, Images, Custom Visuals, Page Formatting, Bookmarks, KPI Visuals, Markers, Axis and Plot Area. Power BI Services, Report Server and Project: Power BI Service, Dashboards, Sharing and Publishing Reports, Power BI Report Server, Row Level Security and Building BI Projects using Power BI Desktop.
	







15 Hours


Text Book / References:
1) Microsoft Power BI Data Analyst (Exam Guide PL-300) – Daniil Maslyuk, Publisher:
Microsoft Press / Pearson Education, 2022
2) The Definitive Guide to DAX – Marco Russo, Alberto Ferrari, Publisher: Microsoft Press / Pearson Education, 3rd Ed. 2025-26.
3) Power BI Cookbook – Brett Powell, Publisher: Packt Publishing, 3rd Ed 2024.
4) Beginning Microsoft Power BI – Dan Clark, Publisher: Apress (a subsidiary of Springer Nature), 3rd 2020.
5) Pro Power BI Desktop – Adam Aspin, Publisher: Apress, 3rd 2020.

Web Sources:
1) Microsoft Power BI Official Documentation
2) Power BI Guided Learning
3) SQLBI DAX and Power BI Tutorials
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