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	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
	Database Management System
	80
	20

	
	24BCA31P
	C14
	Practical
	2
	Database Management System
Lab
	40
	10

	
	24BCA32T
	DSC- C15
	Theory
	4
	Python Programming
	80
	20

	
	24BCA33T
	C16
	Theory
	4
	Artificial Intelligence
	80
	20

	
	24BCA33P
	C17
	Practical
	2
	Artificial Intelligence Lab using
Python
	40
	10

	
	
	L1-3
	Theory
	3
	General English
	80
	20

	
	24BCAE1
	L1-3
	Theory
	3
	Kannada/Hindi/Sanskrit
	80
	20

	
	
	
	ELE3
	2
	Web Programming/ Feature Engg.
	40
	10

	
	
	Skill 3
	Theory
	2
	The Constitution of India
	40
	10
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	4
	24BCA41T
	DSC- C18
	Theory
	4
	Computer Networks
	80
	20

	
	24BCA41P
	C19
	Theory
	2
	Computer Networks Lab
	40
	10

	
	24BCA42T
	DSC- C20
	Theory
	4
	Design and Analysis of Algorithms
	80
	20

	
	24BCA42P
	DSC- C21
	Theory
	2
	Design and Analysis of Algorithms Lab
	40
	10

	
	24BCA43T
	DSC- C22
	Practical
	4
	Software Engineering
	80
	20

	
	24BCAE2
	ELE4
	Theory
	2
	Data Visualization/Web prog - 2
	40
	10

	
	
	L1-4
	Theory
	3
	General English
	80
	20

	
	
	L2-4
	Theory
	3
	Kannada/Hindi/Sanskrit
	80
	20

	
	
	Skill 4
	Theory
	2
	Computer Assembly & Repair Lab
	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
	Theory
	3
	Data Analytics Lab
	40
	10

	
	24BCA53T
	DSC- C27
	Theory
	3
	R Programming
	80
	20

	
	24BCA53P
	C28
	Practical
	2
	R Programming Lab
	40
	10

	
	24BCA54T
	C29
	Theory
	4
	Research Methodologies
	80
	20

	
	
	Skill 5
	Job skills
	3
	Internet of Things
	40
	10



	




6
	

	
	24BCA61T
	DSC- C30
	Theory
	4
	Deep Learning
	80
	20

	
	24BCA62T
	DSC- C31
	Theory
	4
	Predictive Analysis
	80
	20

	
	24BCA63P
	DSC- C32
	Theory
	8
	Project Work
	80
	20

	
	
	
	Theory
	2
	Soft Skills
	40
	10

	
	
	
	
	5
	Internship
	80
	20
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Bachelor of Computer Applications (BCA)
Semester V

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

	Course Title: MACHINE LEARNING

	Starting year of implementation: 2026- 27

	Course Credits theory:3
	Course Code: 24BCA51T

	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 and types of machine learning
2. Learn data preprocessing, visualization, and model training techniques
3. Apply supervised and unsupervised learning algorithms
4. Analyse and evaluate machine learning models for real-world problems

	Course Outcomes:
CO1: Explain machine learning concepts, types, and applications
CO2: Perform data collection, preprocessing, and visualization
CO3: Apply supervised learning algorithms for classification and regression
CO4: Implement unsupervised learning techniques like clustering
CO5: Evaluate and improve machine learning models 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
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	
	✔
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Prerequisite: Basic knowledge of mathematics (linear algebra, probability, and statistics) and Python programming. Familiarity with data analysis concepts and libraries like NumPy and Pandas is recommended.


	CONTENT
	52 Hours

	Unit 1: Fundamentals of Machine Learning
Introduction to Machine Learning: Types of Machine Learning Systems, Main Challenges of Machine Learning, Applications of Machine Learning. Why Python, scikit-learn, Essential Libraries and Tools.
	
13 Hours

	Unit 2: Data Preparation
Working with Real Data, look at the Big Picture, Get the Data, Discover and Visualize the Data to Gain Insights, Prepare the Data for Machine Learning Algorithms, Select and Train a Model.
	

13 Hours

	Unit 3: Supervised Learning
Classification and Regression, Some Sample Datasets, k-Nearest Neighbors, Linear Models, Naive Bayes Classifiers, Decision Trees.
	
13 Hours

	Unit 4: Unsupervised Learning
Clustering, K-Means, Limits of K-Means, using clustering for image segmentation, Using Clustering for Preprocessing, Using Clustering for Semi-Supervised Learning, DBSCAN, Other Clustering Algorithms.
	


13 Hours



Text Book / References
1. Hands-On Machine Learning with Scikit-Learn, Keras, and TensorFlow, Aurélien Géron, Publisher: O'Reilly Media, 3rd Edition (Latest): 2022
2. Machine Learning: A Probabilistic Perspective, Kevin P. Murphy, Publisher: The MIT Press, 2023.
3. Pattern Recognition and Machine Learning, Christopher M. Bishop, Publisher: Springer, 2006
4. Introduction to Machine Learning with Python, Andreas C. Müller & Sarah Guido, Publisher: O'Reilly Media, 2016.
5. Machine Learning, Tom M. Mitchell, Publisher: McGraw-Hill (McGraw-Hill International Editions), 2017.

Web Sources:
1) Scikit-learn Official Documentation
2) Google Machine Learning Crash Course
3) Kaggle Machine Learning Tutorials


Semester V

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

	Course Title: DATA ANALYTICS

	Starting year of implementation: 2026- 27

	Course Credits theory:3
	Course Code: 24BCA52T

	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. Almost every company and organization collect data about their operations to better understand
2. how to make internal improvements, the collection of large quantities of data to discover
3. behavior patterns and better understand their internal processes. Data analytics provide a strong
4. foundation for the learners to understand the underlying core concepts and emerging technologies in data analytics.

	Course Outcomes:
CO1: Explore the fundamental concepts of data analytics
CO2: Recognize and conduct statistical inference to solve engineering problems.
CO3: Summarize and present data in meaningful ways
CO4: Select the appropriate statistical analysis depending on the research question at hand\




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

	CO1
	✔
	
	✔
	
	
	
	
	
	
	
	
	

	CO2
	
	✔
	
	
	✔
	
	
	
	
	
	
	

	CO3
	✔
	
	✔
	
	
	
	
	
	
	
	
	

	CO4
	✔
	
	
	✔
	
	
	
	
	
	
	
	



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

	CONTENT
	52 Hours

	UNIT: 1 Introduction to Data Analytics
Evolution of Data Analytics, Data Analytics Overview, Types of Data Analytics -Descriptive Analytics -Diagnostic Analytics -Predictive Analytics -Prescriptive Analytics, Importance and Benefits of Data Analytics. Different Applications of Analytics in Business, Text Analytics and Web Analytics, Skills for Business Analytics.
	

13 Hours

	
UNIT: 2 Probability and Statistical Methods
Sample Space, Types of Events, Measures of probability, conditional probability, Bayes' theorem, Random variable, Probability Distributions- Binomial, Poisson and Normal, Sampling Distributions, Estimation and Hypothesis Testing- t-test, Analysis of variance (ANOVA) and Chi-square test, Correlation Analysis-Simple Correlation coefficient, Interpretation, Scatter plot. Linear Regression-Simple and Multiple, Polynomial Regression, Logistic Regression- with one variable and with multiple variables, Logistic Regression vs. Linear Regression.
	
13 Hours

	UNIT: 3 Data Visualization
Introduction to data visualization, Visualization foundations, Introduction to Power BI, Power BI - Advantages and Scalable Options, Power BI Architecture and Data Access, Visualization Techniques for Spatial Data, Geospatial Data, Time-Oriented Data, Multivariate Data, Trees, Graphs, and Networks, Text and Document Visualization, Power Query & M formula .
	
13 Hours

	UNIT: 4 Case Study
Importance and types of case studies: case study of Amazon, Twitter, Netflix, Uber, COVID19: for understanding business scenarios and how they applied the analytics to improve their decision making, cost reduction, logistics planning and other benefits.
	


13 Hours



Text Book:
1. Business Analytics: The Science of Data-Driven Decision Making, Dr. U. Dinesh Kumar. Publisher: Wiley India / John Wiley & Sons, 2nd Ed, 2021.
2. Data Analytics Made Accessible, Dr. Anil Maheshwari, Publisher: Independent / Amazon.com Services LLC, 2025.
3. Microsoft Power BI for Dummies, Jack A. Hyman., Publisher: John Wiley & Sons, 2022
4. Miller & Freund's Probability and Statistics for Engineers, Richard A. Johnson & Irwin Miller & John E. Freund, Publisher: Pearson Education, 2023
References Books:
1. Business Analytics for Managers: Taking Business Intelligence Beyond Reporting, Gert H. N. Laursen & Jesper Thorlund, Publisher: John Wiley & Sons (Wiley & SAS Business Series), 2016.
2. Data Analytics: Principles, Tools, and Practices, Dr. Gaurav Aroraa, Chitra Lele & Dr. Munish Jindal, Publisher: BPB Publications, 2022.
3. How to Find a Job in Data Analytics, Michael Dillon, Publisher: Independently Published via Gumroad (Digital Ecosystem), 2023.



Semester V

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

	Course Title: R PROGRAMMING

	Starting year of implementation: 2026- 27

	Course Credits theory:3
	Course Code: 24BCA53T

	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 R programming and its environment.
2. Apply data types, operators, and control structures in R.
3. Use functions, data structures, and string manipulation techniques.
4. Perform data handling, visualization, and file operations.
5. Connect R with databases and perform data analysis using statistical methods.
6. Apply R for data visualization and descriptive statistics.

	Course Outcomes:
CO1: Explain R programming basics and environment setup. CO2: Apply data types, operators, and control structures in R. CO3: Develop programs using functions and data structures. CO4: Perform file handling and data manipulation using R.
CO5: Analyse data using statistical techniques and visualization tools.
CO6: Integrate R with databases and perform real-world data analysis.




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 of statistics fundamentals. Familiarity with data handling (Excel/CSV)

	CONTENT
	52 Hours

	UNIT-1 Introduction to R & Basic Programming
Introduction to algorithms and programming concepts, What is R? Why R? Advantages over other languages, RStudio environment: command prompt, script file, comments. Handling packages: library(), help(). Input/Output operations. Special values: NA, Inf, -Inf. R Data Types: Vectors, Lists, Matrices, Arrays, Factors, Data Frames. Variables: Assignment, data types, ls (), removing variables. Operators: Arithmetic, relational, logical, assignment. Decision making: if, if-else, switch. Loops: for, while, repeat, break, next.
	





13 Hours

	UNIT-2 Functions, Data Structures & Strings
Functions in R: Built-in functions. User-defined functions. Function arguments and return values. Strings: Creation and manipulation. String functions, Vectors: Sequence, rep (), sorting, operations. Lists: Creation, modification, merging, conversion. Matrices: Operations (addition, multiplication). Arrays: Accessing and manipulating elements. Factors: Creating factors, gl() function.
	


13 Hours

	
UNIT-3 File Handling, Data Frames & Database
File Handling: Text and binary files, CSV file operations (read/write), Excel file reading. Data Frames: Creation and access, Functions, Adding/removing rows & columns, Data reshaping. Working directory. Database Connectivity: Installing R MySQL package, creating database and tables, Insert, update, alter, display data.
	


13 Hours

	
UNIT-4 Statistics & Data Visualization
Descriptive Statistics: Range, frequency, mean, median, mode, Standard deviation, correlation. Data Visualization: Pie charts (2D & 3D), Histograms, density plots, Bar charts, line charts, scatter plots, Box plots. Advanced visualization: Random plots and distributions. Drawing shapes: Line, circle, rectangle, triangle using R.
	


13 Hours



Text Book / References
1. The Art of R Programming: A Tour of Statistical Software Design, Norman Matloff, Shroff Publishers, 2011.
2. R in Action: Data Analysis and Graphics with R, Dr. Robert I. Kabacoff, Publisher: Manning Publications, 2022.
3. R for Data Science: Import, Tidy, Transform, Visualize, and Model Data, Hadley Wickham, Garrett Grolemund & Mine Çetinkaya-Rundel, Publisher: O'Reilly Media. 2023.
4. R Cookbook: Proven Recipes for Data Analysis, Statistics, and Graphics, Paul Teeto & James (JD) Long, Publisher: O'Reilly Media, 2019.
Web Sources:
1) https://cran.r-project.org
2) https://www.rdocumentation.org
3) https://www.geeksforgeeks.org/r-language
4) https://www.kaggle.com/learn


	Course Title: MACHINE LEARNING LAB

	Total Contact Hours: 38
	Course Code: 24BCA51P

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

	Formative Assessment Marks: 10
	Summative Assessment Marks: 40




Solve the Program using Python with their external libraries:
1. Install and set up Python and libraries like NumPy and pandas.
2. Introduction to scikit-learn.
3. Install and set up scikit-learn and necessary tools.
4. Load and explore datasets (.CSV and Excel) using pandas.
5. Visualize datasets using Matplotlib or Seaborn (scatter plots, bar charts).
6. Handle missing data, encode categorical variables, and perform feature scaling.
7. Implement k-Nearest Neighbors (k-NN) classifier and evaluate performance.
8. Implement Linear Regression for continuous target variables.
9. Implement a Decision Tree classifier and visualize the splits.
10. Implement K-Means clustering and visualize clusters.
11. Implement Logistic Regression for classification
12. Perform k-fold cross-validation
13. Implement Random Forest Classifier
14. Perform dimensionality reduction using PCA
15. Build a complete ML pipeline


	Course Title: R PROGRAMMING LAB

	Total Contact Hours: 38
	Course Code: 24BCA53P

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

	Formative Assessment Marks: 10
	Summative Assessment Marks: 40




Part A: Basics & Data Types
1. Write an R program to perform basic arithmetic operations.
2. Write an R program to demonstrate different data types (vector, list, matrix, array, factor, data frame).
3. Write an R program to perform operations on vectors (addition, sorting).
4. Write an R program to create and manipulate a matrix addition.
Part B: Control Structures & Functions
5. Write an R program to find the reverse of a given number.
6. Write an R program to find the largest of three numbers using decision control statements.
7. Write an R program to print Fibonacci series using loops.
8. Write an R program to create user-defined functions to find factorial of a number.
Part C: Data Structures & Strings
9. Write an R program to create and manipulate a list (add, delete, access elements).
10. Write an R program to demonstrate operations on tuples (lists equivalent).
11. Write an R program to perform string operations using functions like paste(), nchar(), toupper().
12. Write an R program to search a pattern in a string using grep().

Part D: Data Frames, Files & Visualization
13. Write an R program to create a data frame and perform operations (add/remove rows and columns).
14. Write an R program to read and write CSV files and perform basic analysis (mean, summary).
15. Write an R program to merge two data frames using merge() function.
16. Write an R program to create different plots (bar chart, pie chart, histogram).


	Course Title: DATA ANALYTICS LAB

	Total Contact Hours: 38
	Course Code: 24BCA52P

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

	Formative Assessment Marks: 10
	Summative Assessment Marks: 40



Part-A: Spreadsheet (Excel)
Data preprocessing, interpretation and analytical functions
Note: Download the sample data file from open sources (Kaggle.com, etc.) to apply & practice all these functions.
1. CONDITIONAL FORMATTING, IF, COUNTIF, SUMIF, AVERAGE, CONCAT
2. INDEX, MATCH, UNIQUE, IFS, COUNTIFS, SUMIFS, AVERAGEIFS
3. VLOOKUP, HLOOKUP, XLOOKUP, COUNT, COUNTA
4. LEFT, MID, RIGHT, LEN, SUBSTITUTE, SEARCH, ISNUMBER
5. TODAY, NOW, YEAR, MONTH, NETWORKDAYS, EOMONTH
6. OFFSET, CHOOSE, LET, MAX, SORT, SORTBY, RANK
7. FILTER, FREQUENCY, SEQUENCE, RANDARRAY, IFERROR
8. PIVOT TABLES, WHAT-IF ANALYSIS, DATA VALIDATION, SUBTOTALS WITH RANGES
9. Develop an interactive dashboard for the Financial Sample Excel workbook

Part-B: Data Analysis using Python
Note: Download the sample data file from open sources (Kaggle.com, etc.) or prescribed study materials to practice all these methods.

1. Probability
a) Calculating simple probabilities b) Applications of Probability distributions to real-life problems

2. Test of significance
a) T-Test: one sample, two independent samples, and paired b) ANOVA & Chi-Square Test

3. Correlation and Regression analysis
a) Scatter diagram, calculating correlation coefficient b) Linear regression: fitting, testing model adequacy, prediction (simple & multiple) c) Fitting logistic regression

Part-C: Power BI
1. Introduction to Power BI Get started with Power BI – Sign up – Overview of data sources – Connect to SaaS – Upload local CSV – Connect to Excel refreshable data – Create a report with visualizations.
2. Using visualizations Create new report – Arrange visuals – Format visualization – Use text, map, gauge visualizations – Save report – Use slicer – Sort, copy, paste visualizations.
3. Modify and print a report Rename/delete report pages – Add filter – Set visualization interactions – Send a report to PowerPoint.
4. Create a dashboard Manage dashboards – Pin report tile – Pin live page – Pin a tile from another dashboard – Pin Excel element – Add tiles.

Semester V

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

	Course Title: INTERNET OF THINGS

	Starting year of implementation: 2026- 27

	Course Credits theory:3
	Course Code: SKILL

	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 fundamental concepts and architecture of IoT
2. Learn IoT hardware, sensors and embedded platforms
3. Understand communication and programming in IoT
4. Analyze IoT applications and challenges

	Course Outcomes:
CO1: Explain IoT concepts, types, and applications
CO2: Identify IoT hardware and sensors
CO3: Apply basic IoT programming using Arduino CO4: Analyze IoT communication and networking CO5: Evaluate IoT systems and challenges




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 understanding of Software, Applications, Programming fundamentals.

	CONTENT
	52 Hours

	
Unit I: Internet of Things

Internet of Things (IoT): Vision, Definition, Conceptual Framework, Architectural view, technology behind IoT, Sources of the IoT, M2M Communication, IoT Examples. Design Principles for Connected Devices: IoT/M2M systems layers and design standardization,
communication technologies, data enrichment and consolidation, ease of designing and affordability.
	
13 Hours

	
Unit II: Hardware for IoT

Hardware for IoT: Sensors, Digital sensors, actuators, radio frequency identification (RFID) technology, wireless sensor networks, participatory sensing technology. Embedded Platforms for IoT: Embedded computing basics, Overview of IoT supported Hardware platforms such as Arduino, Netduino, Raspberry Pi, Beagle Bone, Intel Galileo boards and ARM Cortex.
	

13 Hours

	
Unit III: Network & Communication aspects in IoT
Network & Communication aspects in IoT: Wireless Medium access issues, MAC protocol survey, Survey routing protocols, Sensor deployment & Node discovery, Data aggregation & dissemination. Programming the Arduino: Arduino Platform Boards Anatomy, Arduino IDE, coding, using simulator, using libraries, additions in Arduino, programming the Arduino for IoT.
	
13 Hours

	
Unit IV: Challenges in IoT
Challenges in IoT Design challenges: Development Challenges, Security Challenges, Other challenges IoT Applications: Smart Metering, E-health, City Automation, Automotive Applications, home automation, smart cards, communicating data with H/W units, mobiles, tablets, Designing of smart street lights in smart city.
	


13 Hours




Text Book / Reference Books:
1. 	The Internet of Things: Key Applications and Protocols, Olivier Hersent & David Boswarthick & Omar Elloumi, Publisher: John Wiley & Sons 2012.
2. Internet of Things, Dr. Jeeva Jose, Publisher: Khanna Publishing House, 2018.
3. The Internet of Things: How Smart TVs, Smart Cars, Smart Homes, and Smart Cities Are Changing the World, Michael Miller, Publisher: Que Publishing / Pearson Education, 2015.
4. Internet of Things: Architecture and Design Principles, Dr. Raj Kamal, Publisher: McGraw Hill Education, 2nd Ed 2022.
5. Internet of Things: A Hands-On Approach, Arshdeep Bahga & Dr. Vijay Madisetti, Publisher: VPT / CreateSpace Independent Publishing Platform, 2014.
6. Designing the Internet of Things, Adrian McEwen & Hakim Cassimally, Publisher: John Wiley & Sons, 2013.


Semester V

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

	Course Title: RESEARCH METHODOLOGY

	Starting year of implementation: 2026- 27

	Course Credits theory:4
	Course Code: 24BCA54T

	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 understand the basic techniques and tools for conducting systematic research
2. To develop an understanding of the relevant tools and techniques applicable in proposed area of research
3. To develop basic skills in design, implementation and evaluation of research methods to conduct objective research

	Course Outcomes:
CO1: To introduce research methods and processes.
CO2: To formulate research problem statement and prepare the plan for investigations
CO3: To apply various quantitative techniques for data analysis.
CO4: To communicate and present research findings.
CO5: To understand IPR and related aspects.




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

	CONTENT
	52 Hours

	
Unit – I Introduction

Introduction: Introduction, Concepts of research, Meaning and objectives of research, Research process, Types of research, Research problem identification, Research proposal-contents, Funding agencies, Ethical aspects and Plagiarism detection tools.
	

13 Hours

	
Unit – II  Research Design & Methods

Research Design & Techniques: Research design process, Need and types of research design, Literature survey, Use of internet and advanced search techniques, Various reputed publishers and their databases, Identification of research gaps, Measurement and scaling techniques, Data collection-types and methods, Processing and analysis of data,
Design and analysis of experiment.
	
13 Hours

	
Unit – III  Techniques
Techniques: Quantitative techniques, sampling fundamentals, Type of hypothesis, Introduction and applications of Binomial, normal and Poisson distributions, Statistical tests: Chi-squared test, t-test, f-test etc., Multivariate analysis, Introduction to various
statistical analysis software.
	
13 Hours

	Unit – IV  Report Writing

Report Writing: Computer applications in research, Pre-writing considerations, Principles of thesis and report writing, Formats for thesis, report and research papers, Documentation and presentation tools- introduction to LATEX and MS Office.
	


13 Hours



Text Book / References
1. Stuart Melville and Wayne Goddard, “Research Methodology: An Introduction for Science & Engineering Students”, Juta and Company Ltd. 2001
2. Dr. C.R. Kothari, “Research Methodolgy: Methods and Techniques”, New Age International Publisher, 2023.
3. Wadehra B.L., “Law Relating to Patents, Trademarks, Copyright Designs and Geographical Indicators”, Universal Law Publishing, 2012.
References:
1. Ranjit Kumar, “Research Methodology: A Step by Step Guide for Beginners”, 2nd Edition, SAGE Publications Ltd.2005.
2. G.C. Ramamurthy, “Research Methodology”, Dream Tech Press, New Delhi, 2011.




Semester VI

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

	Course Title: DEEP LEARNING

	Starting year of implementation: 2026- 27

	Course Credits theory:4
	Course Code: 24BCA61T

	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. Analyze Performance: Interpret and evaluate model performance using metrics beyond accuracy, such as precision, recall, and F1-score.
2. Solve Complex Problems: Design end-to-end deep learning solutions for unstructured data.
3. Understand Emerging Trends: Explore advanced topics like Generative Adversarial Networks (GANs) and autoencoders.

	Course Outcomes:
CO1: Explain fundamental concepts of neural networks.
CO2: Understand how Convolutional Neural Networks (CNNs) work.
CO3: Describe basic ideas of Generative Models (GANs).
CO4: Apply Recurrent Neural Networks (RNNs) in sequence-based problems.




Mapping of CO’s and PO’s
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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 Neural Networks:
Introduction to Neural Networks: What is Artificial Intelligence and Deep Learning, Basics of Neural Networks, Perceptron and Multi-Layer Perceptron (MLP) , Activation Functions, Training a Neural Network, Concept of Backpropagation (simple explanation), Overfitting and Regularization, Introduction to TensorFlow and Keras (concept only).
	

13 Hours

	UNIT II: Convolutional Neural Networks (CNN)
Convolutional Neural Networks (CNN): Introduction to CNN, Difference between ANN and CNN, Convolution Operation (basic idea), Pooling Layers, Image Classification using CNN, Applications in Computer Vision, Transfer Learning (basic idea), Hybrid Model of CNN & RNN, CNN & ANN.
	


13 Hours

	UNIT III: Generative Adversarial Networks (GAN) & Embeddings:

Generative Adversarial Networks (GAN) & Embeddings: Introduction to GAN, Generator and Discriminator (basic concept) , Applications of GAN (image generation, etc.), Introduction to Word Embeddings, Types of Embeddings: Word Embeddings ,Sentence Embeddings, Applications in Text Processing.
	
13 Hours



	UNIT IV: Recurrent Neural Networks (RNN):
Recurrent Neural Networks (RNN): Introduction to RNN, Need for Sequential Models
, Basic RNN Architecture ,Problems with RNN (vanishing gradient – simple idea)
,Introduction to LSTM and GRU , Encoder-Decoder Concept , Attention Mechanism (basic idea), Introduction to Transformers (concept only)
	



Text Books:
1. Deep Learning with TensorFlow and Keras, Antonio Gulli & Amita Kapoor & Sujit Pal, Publisher: Packt Publishing.3ed Ed. 2023.
2. Learn TensorFlow 2.0: Implement Machine Learning and Deep Learning Models with Python, Pramod Singh, Publisher: Apress (a subsidiary of Springer Nature). 2019.
3. Hands-On Deep Learning with TensorFlow, Dan Van Boxel. Publisher: Packt Publishing. 2017.
4. Deep Learning with Python, François Chollet, Publisher: Manning Publications. 3rd Ed. 2023.


Semester VI

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

	Course Title: PREDICTIVE ANALYTICS

	Starting year of implementation: 2026- 27

	Course Credits theory:4
	Course Code: 24BCA62T

	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 regression techniques and predictive modelling concepts
2. Learn advanced statistical and econometric models for analysis
3. Apply forecasting techniques and panel data models
4. Explore machine learning and data mining methods for prediction

	Course Outcomes:
CO1: Explain regression models and their applications in predictive analytics
CO2: Apply advanced regression and diagnostic techniques CO3: Analyze panel data and perform time series forecasting CO4: Implement machine learning and data mining techniques
CO5: Apply simulation techniques for decision-making and prediction




Mapping of CO’s and PO’s
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	✔



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: Regression Analysis (Simple & Multiple)

Simple Regression Analysis: Concept & Fundamentals, Requirements in Model Building, Model Diagnostics, Interpretation for Managerial Decisions. Multiple Regression Analysis: Concept & Significance, Model Structure & Estimation, Testing Rules.
	


13 Hours

	
Unit 2: Advanced Regression & Modeling Techniques
Non-Linear Regression Analysis: Concept & Types of Non-linear Models, Model Transformation, Linear vs Non-linear Models. Diagnostics of Regression Modeling: Model Diagnostics, Multicollinearity, Autocorrelation. Dummy Variable Modeling: Dummy Independent Variables, Linear Probability Model, Logit Model, Probit Model.
	

13 Hours

	
Unit 3: Panel Data & Forecasting Techniques

Panel Data Models: Concept & Forms, Fixed Effects Model, Random Effects Model, Applications. Time Series Forecasting: Concept & Techniques, Measures of Forecast Error, Trend Analysis, Time Series Models, Auto Regressive Models, Applications.
	

13 Hours

	
Unit 4: Machine Learning, Data Mining & Simulation
Machine Learning: Concept & Predictive Analytics, Artificial Neural Networks (ANN), Random Forest, Support Vector Machine (SVM), Assumptions. Data Mining: Concept & Data Interpretation, Data Reduction, Classification & Clustering, Association Rule Mining, Cause & Effect Models. Simulation: Concept, Monte Carlo Simulation, Discrete Event Simulation, Applications.
	


13 Hours



Text Book / References
1. Applied Predictive Modelling, Max Kuhn & Kjell Johnson, Publisher: Springer (Springer Series in Statistics). 2016.
2. An Introduction to Statistical Learning (with Applications in R / Python), Gareth James, Daniela Witten & Trevor Hastie & Robert Tibshirani, Publisher: Springer (Springer Texts in Statistics). 2023.
3. The Elements of Statistical Learning: Data Mining, Inference, and Prediction, Trevor Hastie & Robert Tibshirani & Jerome Friedman, Publisher: Springer (Springer Series in Statistics). 2019.
4. Forecasting: Principles and Practice, Rob J. Hyndman & George Athanasopoulos, Publisher: OTexts (Open Online Textbooks). 3rd Ed. 2023.
5. Data Mining: Concepts and Techniques, Jiawei Han, Micheline Kamber & Jian Pei, Publisher: Morgan Kaufmann / Elsevier. 4th Ed. 2022.
Web Sources:
1) Kaggle Predictive Analytics Courses
2) Towards Data Science Predictive Analytics Articles
3) Analytics Vidhya Predictive Analytics Tutorials


24BCA63P: Main Project
· Project Purpose: The UG Final Year Project should enable students to apply advanced concepts, solve real-world problems, demonstrate innovation, and produce a high-quality technical report. Students should individually develop a project.
· Project Selection Guidelines: Project may be taken outside but must be implemented in the college. Projects must be domain-related, feasible, include analysis /design /implementation/ testing, and be original.
· Project Proposal Format: Includes title, introduction, problem statement, objectives, scope, methodology, expected outcome, tools, timeline, and references.
· Project Report Guidelines:
· Chapters:	Introduction,	Literature	Review,	System	Analysis	&	Design,	Methodology, Implementation, Results, Conclusion, References, Appendices.
· Formatting: Times New Roman, 12 Size, 1.5 spacing.
· Evaluation Criteria: The project carries 400 marks and is distributed as follows:

	Internal
	Marks

	Attendance
	5

	Review / Presentation - I
	10

	Review / Presentation - II
	10

	Review / Presentation - III
	15

	Total
	40



	External
	Marks

	Project Demo and Presentation
	30

	Viva Voice
	20

	Project Report
	10

	Total
	60
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