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VISION OF THE INSTITUTE

To be a premier institute in technical education by imparting academic excellence,
research, social and entrepreneurial attitude.

MISSION OF THE INSTITUTE

e To achieve academic excellence through innovative teaching and learning process.
e To imbibe the research culture for addressing industry and societal needs.

e To inculcate social attitude through community engagement initiatives.
To provide conducive environment for building the entrepreneurial skills
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MISSION:

M1: To empower students for developing intelligent systems and innovative products
through academic excellence.

M2: To produce competent computer professionals to serve the needs of the society by
preserving human core values.

M3: To provide research culture and conductive environment for entrepreneurship and to
solve industry needs.

PROGRAM EDUCATIONAL OBJECTIVES (PEOs):

PEO1: To provide graduates with the proficiency to utilize the fundamental knowledge of
basic sciences, mathematics, Artificial Intelligence, data science and statistics to
build systems that require management and analysis of large volume of data.

PEO2: To enrich graduates with necessary technical skills to pursue pioneering research in
the field of Al and Data Science and create disruptive and sustainable solutions for
the welfare of ecosystems.

PEO3: To enable graduates to think logically, pursue lifelong learning and collaborate with
an ethical attitude in a multidisciplinary team.

PROGRAM OUTCOMES (POs):

PO1: Engineering knowledge: Apply the knowledge of mathematics, science,
engineering fundamentals, and an engineering specialization to the solution of
complex engineering problems.

PO2: Problem analysis: Identify, formulate, review research literature, and analyze
complex engineering problems reaching substantiated conclusions using first
principles of mathematics, natural sciences, and engineering sciences.

PO3: Design/development of solutions: Design solutions for complex engineering
problems and design system components or processes that meet the specified needs
with appropriate consideration for the public health and safety, and the cultural,
societal, and environmental considerations.

PO4: 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.

PO5: Engineering Tool Usage: Create, select and apply appropriate techniques, resources and
modern engineering & IT tools, including prediction and modelling recognizing their
limitations to solve complex engineering problems. (WK2 and WK®6). The engineer and
society: Apply reasoning informed by the contextual knowledge to assess societal,
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health, safety, legal and cultural issues and the consequent responsibilities relevant
to the professional engineering practice.

PO6: Environment and sustainability: Understand the impact of the professional
engineering solutions in societal and environmental contexts, and demonstrate the
knowledge of, and need for sustainable development.

PO7: Ethics: Apply ethical principles and commit to professional ethics and
responsibilities and norms of the engineering practice.

PO8: Individual and team work: Function effectively as an individual, and as a member
or leader in diverse teams, and in multidisciplinary settings.

PO9: Communication: Communicate effectively on complex engineering activities with
the engineering community and with society at large, such as, being able to
comprehend and write effective reports and design documentation, make effective
presentations, and give and receive clear instructions.

PO10: 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.

PO11: Life-long learning: Recognize the need for, and have the preparation and ability to
engage in independent and life-long learning in the broadest context of technological
change

PROGRAM SPECIFIC OUTCOMES (PSOs):

PSO1: Apply theoretical and practical knowledge of Information Technology to design,
develop, and manage efficient information systems and interdisciplinary
applications

PSO2: Analyze real-world problems, identify system requirements, and design appropriate
IT infrastructure and solutions, particularly for large-scale and enterprise computing
systems.

PSO3: Demonstrate understanding of professional, ethical, legal, and societal
responsibilities in IT practices, along with business and security processes.

PSO4: Exhibit effective communication, teamwork, and decision-making skills using
modern tools and technologies to perform responsibly in professional environments.
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LIST OF ABBREVIATIONS

Abbreviation Description
BSC Basic Science Course
ESC Engineering Science Course
PCC Program Core Course
PEC Program Elective Course
MDM Multidisciplinary Minor
OE Open Elective - Other than a particular program
VSEC Vocational and Skill Enhancement Course
AEC Ability Enhancement Course
ENTR Entrepreneurship
EC Economics
MC Management Courses
IKS Indian Knowledge System
VEC Value Education Courses
RM Research Methodology
CEP Community Engagement Project
FP Field Project
PROJ Project
INT Internship
oJT On Job Training
CC Co-curricular Courses
HSSM Humanities Social Science and Management
ELC Experiential Learning Course
B. Tech Bachelor of Technology
L Lecture
P Practical
T Tutorial
H Hours
CR Credits
CIE Continuous Internal Evaluation
ETE End Term Evaluation
TW Term Work
OR Oral
PR Project
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Second Year B. Tech. — ARTIFICIAL INTELLIGENCE AND DATA SCIENCE - 111

Course Teaching Scheme (hrs./\Week) Evaluation Scheme
Course Code| . ~| CourseName | | |_| CR CIE|ETE| TW | PR |OR| Total
P TH [PR/Tut| Total
25ADPC302 | pec |DAAStuctre o) ls s L | 3 |4a0]60| - | - 100
and Algorithms
Data Structure
25ADPC302P| PCC |and Algorithms |- (2 |-| 2| - 1 1 - - 50 | - 50
Lab
Object Oriented
25ADPC303 | PCC |Programming 3 - |-]13] 3 - 3 |40 60 - - | - | 100
with C++
Object Oriented
25ADPC303P| PCC |Programming - |12 (-2 - 1 1 - - - - |25 25
with C++ Lab
25ADPC304 | pcc |COMPuter 3 |- |-|3[3| - | 3 |40]60]| - | - 100
Graphics
25ADMD301 | MDM |Statistics 3 1- |-13] 3 - 3 40| 60 - - - | 100
25ALOE301 | OE gpe”E'eCt'Ve" 2 |- [-|2|2]| - | 2 |-|-|50]- |50/ 100
Digital
25ADMC301 HSSM- Marketingand |- |2 |-| - | - 1 1 - - |25 - | - 25
MC . .
Social Media
25ADVS303 | VSEC [A0vANCed PYINON| 1y gl o | - 25| - | - | 25
Programming
25ADCE301 | cgp |rolectBased o Tl ol g |1 | -] - |2s]-]-] 25
Learning
Liberal Learning-
25ADCC305 CcC 1l - 12 -2 - 1 1 - - 25 | - |- 25
ELC- |
25ADIN302 INT Internship — 11 4 Week - 2 2 - - 25 | - | - 25
Total 23 |160| 240 | 175 | 50 75‘ 700

PU/PN/Enag./

' o\ 2852007 | § " PRINGIPAL
0}}7 ZES's Zeal Coliege of
Engineering & Research

Narhe, Pune-411041.
BoS Chairman Director

5
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# - Select any one course from the given Open Elective Courses
Course Code Course Type Open Elective — |
25AL0E301A Digital Literacy and Applications
25AL0E301B Environmental Studies
25AL0E301C OEC Green Energy and Sustainability
25AL0E301D Basics of Consumer Electronics
25AL0OE301E Renewable Energy Systems
* Liberal Learning — I11: Choose any one from the following:
Sr. No. | Course Code Module Sr. No. | Course Code Module
1. 25ADCC305A Guitar 6. 25ADCC305F Basketball
2. 25ADCC305B Singing 7. 25ADCC305G Cricket
3. 25ADCC305C | Cinematography 8. 25ADCC305H Rifle and Pistol Shooting
4. 25ADCC306D Dance 9. 25ADCC305I Volleyball
5. 25ADCC305E Synthesizer 10. 25ADCC305J Football

51

BoS Chairman

PUPN/Engg./

285/2007
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Second Year B. Tech. — ARTIFICIAL INTELLIGENCE AND DATA SCIENCE — IV

Course Course Name | Teaching Scheme (hrs/\Week) Evaluation Scheme
Course Code Tvpe LlplTly CR CIE|ETE|TW|PR|OR|Total
P TH|PR/Tut| Total
25ADPCA05 | pcc | OPerating 30-1-1313] - | 3 40|60 - |- 100
System
25ADPCA0SP | pcc | OPerating -2 1|1 S| -]25] 25
System Lab
Database
25ADPC406 PCC |Management 3 -13 3 - 3 140|160 | - -] - 1100
System
Database
25ADPC406P| PCC  |Management -121-12] - 1 1 - - - |25] - | 25
System Lab
25ADPC407 PCC |Data Science 3(-1-131]3 - 3 140|160 | - | - 100
25ADMD402 | mpm | nternet of 3|-(-133| - | 3 |40|60]|-|-]- 100
Things
25ALOE402 OE ﬁanleCt'Ve' 20-1-12]2] - 2 | - | - |50]|-|50]100
25ADMC402 |HSSM-MC |E-Commerce -121-12] - 1 1 - - |25( -] -] 25
Quantitative
J5ADAE402 | Aec |APtitude & -lzl2l - 1 | a - - f2s| -] -] 28
Logical
Reasoning
25ADVSA04P| vsec |Rorodramming | do ) hat g | g Lo | o | - 2525 - | s0
for Data Science
Liberal
25ADCC306 CC Learning-1V -12(-12] - 1 1 - - |25 -] -] 25
25ADIN403 |ELC -INT |Internship - I 4 Weeks - 2 2 - - |25|- ] -1 25
Total 14|14]- |28 14| 9 | 23 [160] 240 [175|25[100| 700
‘FA/M"’LC
: = * PRINCIPAL
/‘ W ZES's Zeal Coliage of
S/Vﬂ Engineering & Research
S Narhe, Pune-411041.
BoS Chairman Director
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# - Select any one course from the given Open Elective Courses

Course Code Course Type Open Elective — 11
25AL0OE402A Cyber Security and Laws
25AL0E402B Sustainability and Climate Change
25AL0E402C OEC Energy Audit and Electrical Safety
25ALOE402D Digital Marketing
25ALOE402E Entrepreneurship and Innovations

* Liberal Learning — IV: Choose any one from the following:

Sr. No. Course Code Module Sr.No. | Course Code Module
1 25ADCC406A Guitar 6 25ADCCA406F Basketball
2. 25ADCC406B Singing 7 25ADCC406G Cricket
3. 25ADCC406C Cinematography 8. 25ADCC406H Rifle and Pistol Shooting
4, 25ADCC406D Dance 9 25ADCCA406l Volleyball
5. 25ADCC406E Synthesizer 10. 25ADCC406J Football

PUIPN/ENag./ _
’ o\ 2852007 PRINCIPAL
in .,J/QJ/ ZES's Zeal Coliege of
5”” Engineering & Research
X ’ Narhe, Pune-411041.

BoS Chairman Director
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INDEX
Sr. No. | Course Code Course Name Page No.
Second Year B. Tech.: Semester - 111
1 25ADPC302 Data Structure and Algorithms 11
2 |25ADPC302P | Data Structure and Algorithms Lab 14
3 |25ADPC303 | Opject Oriented Programming 18
4 |25ADPC303P | Opject Oriented Programming Lab 21
5  |25ADPC304 | computer Graphics 23
6 |25ADMD301 | Statistics 26
7 [25ALOE301 | Open Elective - | # 28
8 |25ADMC301 | Digital Marketing and Social Media 42
9 25ADVS303 Advanced Python Programming 4
10 |25ADCES301 Project Based Learning 48
11 |25ADCC305 Liberal Learning - 111 o1
12 |25ADIN302 | Internship — II 1
Second Year B. Tech.: Semester — IV
1  |25ADPC405 Operating System 75
2 |25ADPC405P | Operating System Lab "
3 25ADPC406 Database Management System 81
4 25ADPCA06P | patahase Management System Lab 82
>  |25ADPC407 | Data Science 86
6 25ADMD402 Internet of Things 88
7 |25ALOE402 | Open Elective - 11 # 90
8 25ADMC402 E-Commerce 104
9 25ADAE402 Quantitative Aptitude & Logical Reasoning 106
10 |25ADVS404P | R Programming for Data Science 108
- 25ADCC306 Liberal Learning — IV t
12 125ADIN403 | Internship — 111 132
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SEMESTER - Il
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Program: B. Tech. (Artificial Intelligence and Data Science) Semester: 111

Course: Data Structures and Algorithms Code: 25ADPC302

Teaching Scheme (Hrs/week Evaluation Scheme (Marks)

Lecture

Practical

Tutorial

Credit

CIE

ETE

T™W

PR

OR

Total

03

03

40

60

100

Prerequisites:

® Programming and Problem Solving.
@ Object Oriented Programming Using C++.

Course Objectives:

@ Understand the importance of data structures and algorithm analysis in efficient programming.

Study and apply different linear data structures like arrays, stacks, and queues.
Implement non-linear data structures such as linked lists, trees, and graphs.

Analyze algorithmic strategies like divide and Conquer and Greedy methods through case studies.
Apply various sorting, searching, and hashing algorithms.

@ Develop real-world applications using appropriate data structures and algorithms.

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

Co1 Understand various types of data structures and algorithms.
CO2 Apply various sorting and searching algorithms for given problem.
COs3 Demonstrate operations on different types of linked lists using dynamic memory allocation.
CO4 Implement stack operations and use stacks in expression evaluation.
CO5 Implement various queue structures and apply them in real-time task scheduling scenarios.
CO6 Demonstrate basic operations on trees and graphs.
Course Contents:
. I Duration
Unit Description (Hrs.)
Unit I- Introduction to Data Structures and Algorithms.
Introduction: Introduction to Data Structures: Abstract Data Types (ADT),
Linear and Non-linear, Static and Dynamic.
Algorithms: Space complexity, Time complexity, Asymptotic notation- Big-O,
1 Theta and Omega, finding complexity using step count method, Analysis of 7Hrs
' programming Constructs-Linear, Quadratic, Cubic, Logarithmic. Algorithmic
Strategies: Introduction to algorithm design strategies- Divide and Conquer, and
Greedy strategy.
Case Study: E-commerce Product Sorting using Divide and Conquer strategy
Google Calendar application using Greedy strategy.
2. Unit I1- Linear Data Structures, searching and sorting. THrs
S.Y. B. Tech — Artificial Intelligence and Data Science (2025 Pattern) 11
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Overview of Array, Array as an Abstract Data Type, Operations on Array,
Multidimensional Arrays, Sparse matrix representation using 2D Searching:
Sequential Search/Linear Search, Binary Search, Fibonacci Search, and Indexed
Sequential Search.

Sorting: Internal and External Sorting, Bubble sort, Insertion Sort, Selection
Sort, Quick Sort, Merge sort

Hashing: hash table, hash function, basic operations, and collision resolution
techniques.

Case Study: Inventory Management System in a Retail Store.

Unit 111 - Linked Lists

Linked list: Static memory allocation vs Dynamic Memory Management, linked
list using dynamic memory management. Introduction of Linked Lists, Primitive
3. Operations on Linked List- Create, Traverse, Search, Insert, Delete, Sort, and THrs
Concatenate. Types of Linked List: Singly linked, linear and Circular Linked
Lists, Doubly Linked List.

Case study: Undo-Redo Functionality in Text Editors.

Unit V- Stacks

Stacks: Stack operations, Multiple Stacks, need for infix, prefix and Postfix
expressions, Expression Evaluation and Conversion, Postfix expression
evaluation, Linked Stack and Operations. Recursion- concept, variants of
recursion- direct, indirect, head, tail.

Case study: Web Browser Navigation — Back and Forward Buttons (Stack).

THrs

Unit V- Queue

Queue: Queue as abstract data type, Representation of queue using sequential
5. organization, Queue operations, Circular Queue and its advantages, Multi-queue, THrs
Linked queue and operations, Deque, Priority queue.

Case Study : Task Scheduler with Priority Handling (Priority Queue)

Unit VI- Graphs and Trees

Trees: General tree and its representation: sequential and linked organization,
Binary tree- properties, converting tree to binary tree, binary tree traversals
(recursive and non-recursive) - inorder, preorder, post order, Operations on
6. binary tree. Binary Search Tree (BST) and its operation. Traversals-depth first 7 Hrs
and breadth first, Minimum spanning Tree, Greedy algorithms for computing
minimum spanning tree- Prims and Kruskal Algorithms.

Case studyl: Product Category Organization using Trees.

Case study2: Delivery Route Planning using Graphs.

TOTAL 42 Hrs

Text Books:

1. Horowitz and Sahani, “Fundamentals of Data Structures in C++”, University Press 2007, 2nd
Edition, ISBN: 978-07-1678-292-6.

2. Data structures and algorithms in python by Michael T. Goodrich, ISBN-13: 978- 1118290279,
ISBN-10: 1118290275, Publisher: Wiley; 1st edition (March 18, 2013).

S.Y. B. Tech — Artificial Intelligence and Data Science (2025 Pattern) 12
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3. Problem Solving with Algorithms and Data Structures Using Python by Bradley N Miller and
David L. Ranum. ISBN-13: 978-1590282571, ISBN-10: 1590282574, Publisher: Franklin,
Beedle & Associates; 2nd edition (August 22, 2011).

Reference Books:

1. Mark Allen Weiss, “Data Structures and Algorithm Analysis in C”, Pearson Education.
2. Seymour Lipschutz, “Data Structures”, Schaum’s Outline Series.

E-Resources:

1. https://www.ebooks.com/en-us/book/95777110/python-data-structures-and-
algorithms/benjamin-baka/

2. https://www.ebookphp.com/advanced-data-structures-epub-pdf/

3. https://www.ebookphp.com/data-structures-and-algorithms-professional-edition-beginners-
guide-epub-pdf/

4. NPTEL archived course on  “Programming in C++” by IIT  Kharagpur
https://archive.nptel.ac.in/courses/106/105/106105151/

Back to Structure
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Program: B. Tech. (Artificial Intelligence and Data Science) Semester: 111

Course: Data Structures and Algorithms Lab Code: 25ADPC302P

Teaching Scheme (Hrs/week) Evaluation Scheme (Marks)

Lecture Practical | Tutorial Credit CIE ETE | TW | PR | OR Total
- 02 - 01 - - - 50 - 50

Course Objectives:

Understand the importance of data structures and algorithm analysis in efficient programming.
Study and apply different linear data structures like arrays, stacks, and queues.

Implement non-linear data structures such as linked lists, trees, and graphs.

Analyze algorithmic strategies like divide and Conquer and Greedy methods through case studies.
Apply various sorting, searching, and hashing algorithms.

@ Develop real-world applications using appropriate data structures and algorithms.

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

CO1 | Understand various types of data structures and algorithms.

CO2 | Apply various sorting and searching algorithms for given problem.

CO3 | Demonstrate operations on different types of linked lists using dynamic memory allocation.

CO4 | Implement stack operations and use stacks in expression evaluation.

CO5 | Implement various queue structures and apply them in real-time task scheduling scenarios.

CO6 | Demonstrate basic operations on trees and graphs.

Experiment List: - (Perform Any 10 Practical’s)

1.Write a program to manage student attendance records (number of days present). Implement the
following:

a) Compute the average attendance of all students.

b) Find the student with highest and lowest attendance.

c) Count the number of students with zero attendance.

d) Display the most common attendance count (mode).

e) Also, determine the time and space complexity of each operation.

2. A hospital maintains patient records using unique patient IDs stored in a list. Write a program to:
a) Linear Search: Check if a particular patient ID exists in the list.

b) Binary Search: Use binary search to quickly locate a patient ID.

Display an appropriate message if the ID is not found

3. An E-Commerce website has a range of products having Product id, name, manufacturer, price and
quality rating out of 5. Write a C++ Program to display products as...

S.Y. B. Tech — Artificial Intelligence and Data Science (2025 Pattern) 14
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a) In Increasing order of Product id (Use Bubble Sort)
b) In Increasing order of Product price (Use Selection Sort)
c) In decreasing order of Product Quality Rating (Use Insertion Sort).

4. Library Book Management using Linked List. Use a singly/doubly linked list to maintain the
library catalog. Book Structure: Book ID, Title, Author, Availability Status

a) add Book (): Add a new book to the list.

b) remove Book (book I1D): Remove a book using ID.

c) search Book(title/author): Search for a book by title or author.

d) update Book (book ID): Update details like availability.

e) sort Books by (Title/Book ID): Sort and display book records.

5. The ticket booking system of Theater has to be implemented using C++ program. There are M rows
and N seats in each row. Doubly circular linked list has to be maintained to keep track of free seats at
rows. Assume some random booking to start with. Use an array to store pointers (Head pointer) to
each row. On demand

a) The list of available seats is to be displayed.

b) The seats are to be booked.

c) The booking can be cancelled.

6.Implement a real-time browser navigation system using two stacks to simulate back and
forward navigation.

The system should support the following operations:

a) Visit New Page: Open a new webpage and update the current state.

b) Back Navigation: Go back to the previous page and store the current one for forward use.

c) Forward Navigation: Move forward to the next page (if back was used before).

d) Display Current Page: Show the currently open webpage.

e) Display Navigation History: Show the back and forward stack contents for debugging or
display.

7. Design a print spooling system where multiple print jobs are queued and processed in FIFO order
using a queue data structure. The system should support:

a) Add Print Job: A new document is added to the print queue.

b) Process Next Job: The first job in the queue is sent to the printer and removed.

c) Cancel Print Job: Cancel a specific print job if it&#39;s still pending.

d) Display Print Queue: List all jobs currently waiting to be printed.

e) Display Processed Jobs: Maintain and display a list of already printed documents (optional — can

use a second queue or stack).

8. A call center receives incoming calls, and each call is assigned a unique customer ID. The calls are
answered in the order they are received. Your task is to simulate the call queue of a call center using
a queue data structure.

a) add Call (customer ID, call Time): Add a call to the queue with the customer ID and the call time

(in minutes).

S.Y. B. Tech — Artificial Intelligence and Data Science (2025 Pattern) 15
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b) answer Call (): Answer and remove the first call from the queue.
c) view Queue (): View all calls currently in the queue without removing them.
d) is Queue Empty (): Check if the queue is empty.

9. Exploring City Landmarks Using Graph Traversals. In a chosen part of your city, consider key
landmarks (e.g., Park, Hospital, School, etc.) as nodes in a graph. If there is a path between two
landmarks, represent this as an edge. Represent the graph using an adjacency matrix and perform a
Depth First Search (DFS) starting from a selected landmark. Also, represent the graph using an
adjacency list and perform a Breadth First Search (BFS). Print the order in which each location is
visited for both algorithms.

10. Efficient Route Planning for Pizza Delivery Using Graphs. A pizza delivery service receives
multiple orders from nearby neighborhoods, which are modeled as nodes in a graph. The travel time
between each pair of locations is represented by weighted edges. Write a C++ program that determines
the shortest delivery route for the pizza delivery agent to ensure all customers are served in minimum
total time. Use appropriate graph traversal algorithms and data structures like priority queues,
adjacency lists, or matrices.

11. Managing Data with Binary Search Tree Operations. Design a C++ program that implements a
Binary Search Tree (BST) supporting the following operations:

a) Inserting a new element.

b) Deleting an existing element.

c) Searching for a specific value.

Displaying the entire tree in-order, pre-order, or post-order

12. Storing City Data in a Binary Search Tree. Maintain a list of cities and their populations using a
Binary Search Tree. Implement functionalities in C++ to:

a) Add a new city.

b) Delete a city.

c¢) Update the population of a city.

d) Display city names in ascending and descending order.

Compute the maximum number of comparisons needed to find a city in the tree (worst-case

search complexity).

Text Books:

1. Horowitz and Sahani, “Fundamentals of Data Structures in C++”, University Press 2007, 2nd
Edition, ISBN: 978-07-1678-292-6.

2. Data structures and algorithms in python by Michael T. Goodrich, ISBN-13: 978- 1118290279,
ISBN-10: 1118290275, Publisher: Wiley; 1st edition (March 18, 2013).

3. Problem Solving with Algorithms and Data Structures Using Python by Bradley N Miller and
David L. Ranum. ISBN-13: 978-1590282571, ISBN-10: 1590282574, Publisher: Franklin,
Beedle & Associates; 2nd edition (August 22, 2011).

Reference Books:
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1. Mark Allen Weiss, “Data Structures and Algorithm Analysis in C”, Pearson Education.
2. Seymour Lipschutz, “Data Structures”, Schaum’s Outline Series.

E-Resources:

1. https://www.ebooks.com/en-us/book/95777110/python-data-structures-and-
algorithms/benjamin-baka/

2. https://www.ebookphp.com/advanced-data-structures-epub-pdf/

3. https://www.ebookphp.com/data-structures-and-algorithms-professional-edition-beginners-
guide-epub-pdf/

4., NPTEL archived course on “Programming in C++” by IIT Kharagpur
https://archive.nptel.ac.in/courses/106/105/106105151/

Back to Structure
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Program: B. Tech. (Artificial Intelligence and Data Science)

Semester: 111

Course:- Object Oriented Programming with C++

Code: 25ADPC303

Teaching Scheme (Hrs/week)

Evaluation Scheme (Marks)

Lecture

Practical | Tutorial | Credit CIE ETE ™ PR OR

Total

03

03 40 60 - - -

100

Prerequisites:

Knowledge of C programming. Computer Programming in C++

Course Objectives:

@ To learn the object-oriented programming paradigm, focusing on the definition and use of classes along
with the fundamentals of object-oriented design.

@ To learn the syntax and semantics of the C++ programming language.

@ To understand the concept of data abstraction and encapsulation, how to design C++ classes for code
reuse, how to implement copy constructors and class member functions, to overload functions and
operators in C++,

@® To learn how inheritance and virtual functions implement dynamic binding with polymorphism.

® To learn how to design and implement generic classes with C++ templates and how to use exception
handling in C++ programs.

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

Apply constructs- sequence, selection and iteration; classes and objects, inheritance, use of

col predefined classes from libraries while developing software.
CcO? Design object-oriented solutions for small systems involving multiple objects.
CO3 Use virtual and pure virtual function and complex programming situations.
CO4 Apply object-oriented software principles in problem solving.
CO5 Analyze the strengths of object-oriented programming.
CO6 Develop the application using object-oriented programming language (C++).
Course Contents:
Unit Fundamentals of Object Oriented Programming E);'J:Smn
Introduction Comparison between procedural programming paradigm and object-
oriented programming paradigm, Basic data types, Derived data types, Constants,
Tokens, Keywords, Identifiers and variables, Concepts of an object and a class,
difference between structure and class, control structures, Arrays and Strings
1. . . . . . - . THrs
Functions- Function, function prototype, accessing function and utility function,
Constructors and destructor, Types of constructor, Objects and Memory
requirements, Static members: variable and functions, inline function, friend
function.
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Inheritance

Base Class and derived Class, protected members, relationship between base Class
and derived Class, Constructor and destructor in Derived Class, Overriding Member
2. Functions, Class Hierarchies, Public and Private Inheritance, Types of Inheritance, 7Hrs
Ambiguity in Multiple Inheritance Virtual Base Class, Abstract class, Friend Class,
Nested Class.

Polymorphism

Introduction to Polymorphism, Types of Polymorphism, Operator Overloading-
concept of overloading, operator overloading, Overloading Unary Operators,
3. Overloading Binary Operators, Function overloading, Run Time Polymorphism- THrs
Pointers to Base class, virtual function and its significance in C++, pure virtual
function and virtual table, virtual destructor, abstract base class.

Files and Streams

Introduction to File Handling, Types of file,streams,header files, File Operations-
4. Opening files, reading form file, Writing to files, File Pointers and Navigation, Error | 7HrS
Handling.

Exception Handling and Templates

Exception handling in c+ try-catch block, throwing exceptions, built-in types,
standard exceptions, custom exceptions templates :define templates, template
5. variables, default template arguments, template non-type arguments, template THrs
argument deduction function template arguments deduction, class template
arguments deduction function templates, class templates, variable templates.

Standard Template Library (STL)

Basic of STL, STL Components, STL Iterators, Container Adapters Containers-
Sequence containers: Array, Vector, Queue,Deque,Forward_list, Associative
containers:  Set,  Multiset, Map, Multimap  Unordered associative 7 Hrs

. containers:Unordered _set,Unordered_multiset,Unordered_multimap, Applications,
STL Algorithms: Sorting algorithms, searching algorithms, Copying algorithms
Counting algorithm
TOTAL 42 Hrs
Text Books:

1. Deitel, “C++ How to Program”, 4™ Edition, Pearson Education, ISBN:81-297-0276-2

2. Robert Lafore, “Object-Oriented Programming in C++|”, fourth edition, Sams Publishing,
ISBN:0672323087 (ISBN 13: 9780672323089

Reference Books:

1. Herbert Schildt, “C++-The complete reference” I, Eighth Edition, McGraw Hill Professional,
2011, ISBN:978-00-72226805

2. Matt Weisfeld, “The Object-Oriented Thought Process”, Third Edition Pearson ISBN-13:075-
2063330166
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3. E. Balagurusamy, “Object-Oriented Programming with C++7, 7" edition, Raw-Hill
Publication, ISBN 10: 9352607996 ISBN 13: 9789352607990
Cox Brad, Andrew J. Novobilski, “Object —Oriented Programming: An Evolutionary Approach”l,
Second Edition, Addison—Wesley, ISBN:13:978-020-1548341

E-Resources:

1. MOOC /NPTEL/YouTube Links:
2. http://www.nptelvideos.in/2012/11/internet-technologies.html

3. https://freevideolectures.com/course/2308/internet-technology/25video lecture by Prof. Indranil
Sengupta, 11T, Kharagpur
4. https://www.digimat.in/nptel/courses/video/106105191/L01.html

5. https://www.w3schools.com/htmi/html blocks.asp

6. https://www.javatpoint.com/html-frame-tag

Back to Structure
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Program: B. Tech. (Artificial Intelligence and Data Science) Semester: 111
Course:- Object Oriented Programming with C++ Lab Code: 25ADPC303P
Teaching Scheme (Hrs/week) Evaluation Scheme (Marks)
Lecture | Practical | Tutorial | Credit CIE ETE TW PR OR Total
- 02 - 01 - - - - 25 25

List of Experiments: - (Perform Any 10 Practical’s)

Experiment 1 — Numerical Data Processing

Problem Statement:Develop a C++ program to process a positive integer and determine the sum of its
individual digits. The program shall accept the integer as input, extract each digit using appropriate arithmetic
operations, compute the cumulative sum, and display the resultant value. The implementation shall
demonstrate the use of fundamental C++ constructs, including variables, operators, selection/iteration
statements, and functions where appropriate.

Experiment 2 — Prime Number Generation

Problem Statement:Develop a C++ program to generate all prime numbers within the range from 1 to a
user-specified positive integer \(n\). The program shall determine whether each number in the specified range
is prime using an appropriate algorithm and display all identified prime numbers. The implementation shall
demonstrate the application of control structures, iteration, arithmetic operations, and modular programming
concepts.

Experiment 3 — Student Information Management Using Classes

Problem Statement:Design and implement a C++ program to demonstrate the declaration, definition,
instantiation, and utilization of a class. The program shall define an appropriate class representing student
information, consisting of relevant data members and member functions for assigning, processing, and
displaying the information. The implementation shall demonstrate object creation, access to class members,
encapsulation, and the relationship between a class and its objects.

Experiment 4 — Demonstration of Constructors and Destructor

Problem Statement:Develop a C++ program to demonstrate the initialization and lifecycle of objects using
constructors and destructors. The program shall implement a class and demonstrate the use of a default
constructor, parameterized constructor, and copy constructor for initializing objects under different
circumstances. The program shall also demonstrate the invocation of the destructor when objects are
destroyed and illustrate the role of constructors and destructors in object initialization and resource
management.

Experiment 5 — Student Performance Management System
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Problem Statement:Design and implement a C++ class named STUDENT for maintaining and processing
academic performance information. The class shall contain data members representing the student's name,
subject-wise marks, total marks obtained, and maximum possible marks. It shall provide member functions
to assign initial values, compute the total and average marks, and display the student information. The
implementation shall demonstrate encapsulation, class design, member functions, arrays, and object-based
representation of academic data.

Experiment 6 — Function and Operator Overloading

Problem Statement:Develop a C++ program to demonstrate compile-time polymorphism through function
overloading and operator overloading. The program shall implement multiple functions having the same name
but different parameter lists to perform related operations. It shall also overload appropriate unary and/or
binary operators for a user-defined class to perform operations specific to the objects of that class. The
implementation shall demonstrate the concept, syntax, application, and advantages of overloading in object-
oriented programming.

Experiment 7 — Friend Function and Friend Class

Problem Statement:Develop a C++ program to demonstrate the concept of friendship using a friend function
and a friend class. The program shall define appropriate classes containing private and protected data
members and provide controlled access to these members through a friend function and/or friend class. The
implementation shall demonstrate how friendship provides access to otherwise inaccessible members while
maintaining the fundamental principles of class-based data organization.

Experiment 8 — Implementation of Inheritance

Problem Statement:Design and implement a C++ program to demonstrate the major forms of inheritance
supported by the language. The program shall model suitable relationships between base and derived classes
and demonstrate single, multilevel, hierarchical, multiple, and hybrid inheritance as applicable. The
implementation shall include the use of protected members, constructor and destructor execution in derived
classes, member-function overriding, access specifications, ambiguity in multiple inheritance, and resolution
of ambiguity using an appropriate inheritance mechanism such as a virtual base class.

Experiment 9 — Generic Sorting Using Templates

Problem Statement:Develop a generic C++ program to sort a given collection of elements using templates.
The program shall implement a function template or class template capable of operating on multiple
compatible data types without duplicating the sorting logic. The implementation shall demonstrate generic
programming, template declaration and definition, template parameterization, and appropriate template
argument deduction. The sorting mechanism shall arrange the input elements in the required order and display
the resulting collection.
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Experiment 10 — Exception Handling

Problem Statement:Develop a C++ program to demonstrate exception handling for an exceptional condition
that may occur during program execution. The program shall identify an appropriate exceptional situation,
generate the exception using the throw mechanism, and handle it using suitable try and catch blocks. The
implementation shall ensure that exceptional conditions are handled in a controlled manner without abnormal
termination of the application and shall demonstrate the use of built-in or user-defined exception types as
appropriate.

Experiment 11 — Multiple Exception Handling

Problem Statement:Develop a C++ program to demonstrate the handling of multiple types of exceptions
using appropriate try, throw, and catch mechanisms. The program shall be designed to generate different
exceptional conditions and provide suitable handlers for the corresponding exception types. The
implementation shall demonstrate exception propagation, appropriate catch-block selection, and systematic
handling of exceptional conditions to ensure reliable program execution.

Text Books:

1. Deitel, “C++ How to Program”, 4th Edition, Pearson Education, ISBN:81-297-0276-2
2. Robert Lafore, “Object-Oriented Programming in C++I”, fourth edition, Sams Publishing,
ISBN:0672323087 (ISBN 13: 9780672323089

Reference Books:
1. Herbert Schildt, “C++-The complete reference” I, Eighth Edition, McGraw Hill Professional, 2011,

ISBN:978-00-72226805

2. Matt Weisfeld, “The Object-Oriented Thought Process”, Third Edition Pearson ISBN-13:075-
2063330166

3. E. Balagurusamy, “Object-Oriented Programming with C++”, 7" edition, Raw-Hill
Publication, ISBN 10: 9352607996 ISBN 13: 9789352607990

4. Cox Brad, Andrew J. Novobilski, “Object —Oriented Programming: An Evolutionary Approach”l,
Second Edition, Addison—Wesley, ISBN:13:978-020-1548341

E-Resources:

MOOC / NPTEL/YouTube Links:
1. http://www.nptelvideos.in/2012/11/internet-technologies.html

2. https://freevideolectures.com/course/2308/internet-technology/25video lecture by Prof. Indranil
Sengupta, 1T, Kharagpur
3. https://www.digimat.in/nptel/courses/video/106105191/L01.html
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4. https://www.w3schools.com/html/html blocks.asp

5. https://www.javatpoint.com/html-frame-tag
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Program: B. Tech. (Artificial Intelligence and Data Science) Semester: Il
Course: Computer Graphics Code: 25ADPC304
Teaching Scheme (Hrs/week) Evaluation Scheme (Marks)
Lecture | Practical | Tutorial | Credit CIE ETE | TW | PR | OR Total
03 - - 03 40 60 - - - 100

Prerequisites: Basic Knowledge of Computer

Course Objectives:

® To acquaint the learner with the basic concepts of Computer Graphics.
@ To learn the various algorithms for generating and rendering graphical figures.
@ To get familiar with mathematics behind the graphical transformations.

® To understand and apply various methods and techniques regarding projections, animation,
shading, illumination and lighting.

@ To generate Interactive graphics using OpenGL.

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

co1 Identify the basic terminologies of Computer Graphics and interpret the mathematical foundation
of the concepts of computer graphics.

co2 | Apply mathematics to develop Computer programs for elementary graphic operations.

CO3 Illustrate the concepts of windowing and clipping and apply various algorithms to fill and clip
polygons.

co4 Understand and apply the core concepts of computer graphics, including transformation in two and
three dimensions, viewing and projection.

cos | Understand the concepts of color models, lighting, shading models and hidden surface elimination.

Course Contents:

Duration

Unit | Introduction to Computer Graphics (Hrs))

Introduction, graphics primitives - pixel, resolution, aspect ratio, frame buffer.

1 Display devices, applications of computer graphics.lO devices

" | Scan conversion: Line drawing algorithms: Digital Differential Analyzer (DDA),
Bresenham. Circle drawing algorithms: DDA, Bresenham

THrs

Polygon

Introduction to polygon, types: convex, concave and complex. Inside test.
2 Polygon Filling: flood fill, seed fill, scan line fill.

" | Windowing and clipping: viewing transformations, 2-D clipping: Cohen —
Sutherland algorithm line Clipping algorithm, Sutherland Hodgeman
Polygon clipping algorithm, Weiler Atherton Polygon Clipping algorithm.

THrs

2-D and 3D transformations

3 2-D transformations: introduction, homogeneous coordinates, 2-D transformations -
' Translation, scaling, rotation and shear, rotation about an arbitrary point.

3-D transformations: introduction, 3-D transformations - Translation, scaling,

THrs
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rotation and shear, rotation about an arbitrary axis. Projections : Parallel (Oblique:
Cavalier, Cabinet and orthographic: isometric, diametric, trimetric) and Perspective (
Vanishing Points — 1 point, 2 point and 3 point)

Light and Colour models

Colour models: RGB, HSV, CMY.

IHlumination Models: Ambient Light, Diffuse reflection, Specular Reflection, and the
4. Phong model, Combined diffuse and Specular reflections with multiple light sources, THrs
warn model, Shading Algorithms: Halftone, Gauraud and Phong Shading.

Hidden Surfaces Introduction, Back face detection and removal, Algorithms: Depth
buffer (z), Depth sorts (Painter), Area subdivision (Warnock).

Curves: Introduction, Interpolation and Approximation, Blending function, B-Spline
5. | curve, Bezier curve, Fractals: Introduction, Classification, Fractal generation: 7THrs
snowflake, Triadic curve, Hilbert curve.

Introduction to Animation and Gaming
Segment: Introduction, Segment table, Segment creation, closing, deleting and
renaming, Visibility. Animation: Introduction, Conventional and computer based 7 Hrs

6. animation, Design of animation sequences, Animation languages, Key- frame,
Morphing, Motion specification.
TOTAL | 42 Hrs
Text Books:
1. S. Harrington, —Computer Graphicsl, 2nd Edition, McGraw-Hill Publications, 1987, ISBN 0 — 07 —

100472 - 6.

2. D. Rogers, —Procedural Elements for Computer Graphicsl, 2nd Edition, Tata McGraw-Hill Publication,
2001, ISBN 0 - 07 — 047371 - 4.

3. Donald D. Hearn, —Computer Graphics with Open GLI, 4th Edition, ISBN13: 9780136053583.

Reference Books:

1. J. Foley, V. Dam, S. Feiner, J. Hughes, —Computer Graphics Principles and Practicel, 2nd
Edition, Pearson Education, 2003, ISBN 81 — 7808 — 038 — 9. D. Rogers, J. Adams,

2. Mathematical Elements for Computer Graphicsl, 2nd Edition, Tata McGraw-Hill Publication,
2002, ISBN 0 — 07 — 048677 — 8.

3. Mario Zechner, Robert Green, —Beginning Android 4 Games Developmentl, Apress, [ISBN:
978-81- 322-0575-3.

E-Resources:
https://onlinecourses.nptel.ac.in/noc20 ¢s90/preview

Back to Structure
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Program: B. Tech. (Artificial Intelligence and Data Science) Semester: 111

Course: Statistics

Code: 25ADMD301

Teaching Scheme (Hrs/week) Evaluation Scheme (Marks)

Lecture Practical | Tutorial | Credit CIE ETE ™ PR OR

Total

03 - - 03 40 60 - - -

100

Prerequisites:

Knowledge of probability and Statistics

Course Objectives:

To enable students to understand and apply statistical concepts and methodologies including bivariate
distributions, hypothesis testing, regression analysis, time series modeling, and real-time Al applications,
thereby preparing them to analyze and interpret data for Al-based decision-making and systems

development.

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

co1 joint, marginal, and conditional probability distributions for bivariate cases.

Understand and apply the concepts of discrete and continuous random variables, including

CO2

Demonstrate the ability to construct and interpret statistical hypotheses, including null and
alternative hypotheses, and evaluate their significance using statistical inference principles.

Apply various hypothesis testing techniques, including likelihood ratio tests

cos3 parametric methods, to draw meaningful conclusions from sample data.

and non-

co4 these techniques in Al applications such as feature selection and prediction models..

Analyze relationships between variables using correlation and regression methods, and apply

CO5 smoothing for trend analysis and forecasting in real-world datasets.

Develop and evaluate time series models such as ARIMA, SARIMA, and exponential

Identify and explain the role of statistical models in real-time Al applications including

CO6

autonomous systems, recommendation engines, and fraud detection systems.

Course

Contents:

Unit

Description

Duration
(Hrs.)

Random Variables & Bivariate Probability Distribution

Introduction, Random Variable : discrete, continuous with example Bivariate
random variable: discrete, continuous, Bivariate probability distribution, Marginal
Probability Distribution, Independence of Two Discrete Random Variable,
Conditional Probability Distribution Joint Distribution Function of Two
Dimensional Discrete R.V.

THrs

Inferential Statistics: Hypothesis

Statistical Inference - Testing of Hypothesis, Non-parametric Methods and
Sequential,Analysis:Introduction,Statistical Hypothesis (Simple and-Composite),
Test of a Statistical Hypothesis, Null Hypothesis, Alternative Hypothesis, Critical

Region, level of Significance, Power of the Test, Principle of likelihood

THrs
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Inferential Statistics: Tests for Hypothesis

Most Powerful Test (MP Test), Uniformly Most Powerful Test, likelihood Ratio
Test, Properties of Likelihood Ratio Test, Test for the Mean of a Normal
Population, Test for the Equality of Means of Two Normal Populations, Test for
the Equality of -Means of Several Normal Populations, Test for the Variance of a
Normal Population, Test for Equality of Variances of two Normal Populations,
Non-parametric Methods, Advantages and Disadvantages of Non-parametric
Methods

THrs

Regression & Correlation

Concept of correlation, Types: Positive, Negative, Zero, Al Application:
4. Correlation in feature selection 7Hrs
Regression, types of regression (Simple linear regression, Logistic Regression,,
Multiple Linear Regression)

Time Series Analysis

Introduction, Components of time series data MA model — basic and weighted
5. MA model Time series models AR Model, ARIMA Model, THrs
SARIMA,SARIMAX,VAR,VARMAX, Simple exponential smoothing model.

Real-Time Applications in Al
1.Autonomous Vehicles
2.Chatbots and Virtual Assistants
6. 3.Facial Recognition Systems 7 Hrs
4.Real-Time Fraud Detection
5.Personalized Recommendations
6.Industrial Robotics and Automation

42 Hrs

Text Books:

1. Statistics (Dr.P.G. Dixit)

2. Statistics for Data Scientsists, An introduction to probability, statistics and Data Analysis,
Maurits Kaptein et al, Springer 2022

3. Probability and Statistics for Engineering and Sciences,8th Edition, Jay L Devore, Cengage
Learning

4. Introduction to Time Series and Forecasting, Second Edition, Peter J Brockwell, Richard A
Davis, Springer.

E-Resources:

MOOC / NPTEL/YouTube Links:
1. https://www.w3schools.com/html/html_blocks.asp

Back to Structure
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Program: B. Tech. (Common to all Programs)

Semester: 111

Course: Open Elective — I (Digital Literacy and Applications)

Code: 25ALOE301A

Teaching Scheme (Hrs/week)

Evaluation Scheme (Marks)

Lecture

Practical | Tutorial | Credit CIE ETE ™™ PR OR

Total

02

02 50 50

100

Prerequisites:

Basic computer knowledge, Familiarity with using internet and mobile devices

Course Objectives:

@ To introduce students to fundamental digital skills and online applications.

@ To enhance understanding of modern information and communication technologies (ICT).
@® To develop practical skills in digital tools, online collaboration, and data management.

@® To promote safe, ethical, and effective use of technology in professional and personal life.

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

CO1 | Demonstrate proficiency in using essential digital tools for everyday tasks.
CO2 | Apply safe and secure practices while using the internet and online services.
CO3 | Utilize online collaboration platforms for communication and teamwork.
CO4 | Develop simple digital content (documents, presentations, basic websites).
CO5 | Leverage emerging digital applications for academic, professional, and social needs.
CO6 | Create a simple web application and explain emerging technologies in everyday life.
Course Contents:
Unit | Description D?Hr?g;)n
Introduction to Digital Literacy:
1 Evolution of Digital Technology — Role of ICT in modern life — Hardware and 04
' Software basics — Overview of digital devices (Computers, Smartphones,
Tablets) — Operating Systems and Applications.
Internet and Web Fundamentals:
9 Basics of Internet — Web Browsers — Search Engines — Online Communication 04
' Tools (Email, Chat, Video Conferencing) — Netiquette — Cloud Storage and File
Sharing.
Digital Tools for Productivity:
3 Word Processing (MS Word/Google Docs) — Spreadsheet Fundamentals (MS 05
' Excel/Google Sheets) — Presentation Tools (PowerPoint/Canva) — Templates and
Online Collaboration (Google Workspace, MS Teams).
Cyber Safety and Digital Ethics:
4. Online Security Threats — Password Management — Safe Browsing — Data 05
Privacy — Cyberbullying — Digital Footprint — Intellectual Property Rights in the
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digital era.
Social media and Online Applications: Role of social media in Communication
5 — Online Professional Networking (LinkedIn) — Blogging and Content Sharing 04
' Platforms — Basics of Digital Marketing — E-Governance and Online Services
(Banking, Payments, Education Portals).
Introduction to Web and Mobile Applications: Creating a Simple
5 Blog/Portfolio Website (Using WordPress/Wix) — Overview of Mobile Apps for 04
' Education and Productivity — Emerging Technologies (Cloud Computing, 10T,
Al) in everyday life.
TOTAL 26
Text Books:

1. Pradeep K. Sinha, Priti Sinha, “Computer Fundamentals”, BPB Publications.

2. Rajaraman, “Fundamentals of Computers”, PHI Learning.

Reference Books:

1. Alan Evans, Kendall Martin, Mary Anne Poatsy, “Technology in Action”, Pearson Education.
2. Daniel Scott, “Digital Literacy Unpacked”, Facet Publishing.

E-Resources:
1. NPTEL: https://nptel.ac.in

Digital Literacy Course, Google: https://learndigital.withgoogle.com

2
3. Microsoft Learn: https://learn.microsoft.com
4

. W3Schools Basics: https://www.w3schools.com

Back to Structure
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Program: B. Tech. (Common to all Programs)

Semester: 111

Course: Open Elective — | (Environmental Studies)

Code: 25AL0OE301B

Teaching Scheme (Hrs/week) Evaluation Scheme (Marks)

Lecture

Practical | Tutorial | Credit CIE ETE ™™ PR OR Total

02

50 50 100

02

Course Objectives:

To understand the structure and functions of ecosystems and the importance of biodiversity.

To study advanced energy systems and their role in sustainable development.

To learn concepts of natural resource management and disaster management through case studies.
To understand sources, impacts, and control measures of environmental pollution and waste
management.

To create awareness about global environmental issues and environmental toxicology.

To gain knowledge of environmental assessment, management systems, and pollution control
tools.

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

COo1

Understand the structure and functions of major ecosystems and the significance of biodiversity
conservation

CO2

Evaluate various advanced energy systems in terms of their merits, demerits, and global
applications

CO3

Apply concepts of natural resource management and disaster management using relevant case
studies.

CO4

Analyse the sources, impacts, and control measures of environmental pollution and waste
management practices.

CO5

Assess global environmental concerns and suggest sustainable solutions for issues like climate
change and groundwater depletion.

CO6

Utilize environmental management tools and prepare environmental impact assessments
following legislative guidelines.

Course Contents:

. . Duration
Unit Description (Hrs.)
Ecosystems (Structure and Function): Forest, Desert, Wetlands, River, Oceanic and
1. | Lake. Biodiversity: Types, Value, Hot-spots, Threats and Conservation of 05
biodiversity, Forest Wealth and Deforestation.
Advances in Energy Systems (Merits, Demerits, Global Status and Applications):
Hydrogen, Solar, OTEC, Tidal and Wind.
2. | Natural Resource Management (Concept and case-studies): Disaster Management, 04
Sustainable mining, case studies, and Carbon Trading.
3. | Environmental Pollution (Sources, Impacts, Corrective and Preventive measures, 05
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Relevant Environmental Acts, Case-studies): Surface and Groundwater Pollution,
Noise pollution, Soil Pollution and Air Pollution.

Waste Management & Public Health Aspects: Bio-medical Wastes, Solid waste,
Hazardous wastes, E-wastes, Industrial and Municipal Sludge.

Global Environmental Concerns (Concept, policies and case-studies):
Groundwater depletion/recharging, Climate Change, Acid Rain, Ozone Depletion, 03
Radon and Fluoride problem in drinking water, Resettlement and rehabilitation of
people, Environmental Toxicology.

Latest Developments in Environmental Pollution Mitigation Tools (Concept and
5. | applications): G.1.S. & Remote Sensing, Environmental Management Systems, 04
1SO14001, Environmental Stewardship- NGOs.

Environmental Assessment, Management and Legislation

Aims and objectives of Environmental Impact Assessment (EIA), Environmental
6. | Impact Statement (EIS). EIA Guidelines, Impact Assessment Methodologies, 05
Procedure for reviewing EIA of developmental project, Life-cycle analysis, cost
benefit analysis, Guidelines for Environmental Audit.

TOTAL 26

Text Books:

1. Cunningham, W.P. Cooper, T.H. Gorhani, E & Hepworth, M.T., “Environmental Encyclopedia”,
Jaico Publications House, 1% edition, 2000.
2. Agarwal, K.C, “Environmental Biology”, Nidhi Publishers, 2" edition, 2008.

Reference Books:

1. Erach Bharucha, "The Biodiversity of India", Mapin Publishing Pvt. Ltd., 1st Edition, 2002.

2. Brendan Gleeson and Nicholas Low (Eds.), "Global Ethics and Environment”, Routledge,
London, 1999.

3. Peter H. Gleick, "Water in Crisis", Pacific Institute for Studies in Development, Environment &
Security, Stockholm Environment Institute, Oxford University Press, 1993.

4. Martha J. Groom, Gary K. Meffe, and Carl Ronald Carroll, "Principles of Conservation Biology",
Sinauer Associates, Sunderland, 2006.

5. R. Edward Grumbine and M. K. Pandit, "Threats from India’s Himalaya Dams", Science, Vol.
339, pp. 36-37, 2013.

6. Patrick McCully, "Rivers No More: The Environmental Effects of Dams", pp. 29-64, Zed Books,
1996.

E-Resources:

1. NPTEL video lecture on Environmental Impact Assessment
https://www.youtube.com/watch?v=_iLdyhgFv1U

2. Sustainability Concepts - Innovations and Challenges
https://www.youtube.com/watch?v=A9PGRnkLUubE&list=PL LRMhDVUMngd2-
jPdQSk3QNBTf2n7FxXU&index=2

3. Natural Resources Management
https://www.youtube.com/watch?v=vsXv3anIBSU&list=PL wdnzIlVV30goV162m7Q1rCQamsv
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KWT9D08

4. Biodiversity & conservation
https://www.youtube.com/watch?v=eJBfZGEzUfA&Ilist=PLwdnzlV30goV162m7Q1rCQamsv
KWT9D08&index=9

Back to Structure
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Program: B. Tech. (Common to all Programs) Semester: 111
Course: Open Elective — | (Green Energy and Sustainability) Code: 25ALOE301C
Teaching Scheme (Hrs/week) Evaluation Scheme (Marks)
Lecture | Practical | Tutorial | Credit CIE ETE TW PR OR Total
02 - - 02 - - 50 - 50 100

Prerequisites:

Renewable energy, power generation technology

Course Objectives:

e To study cleaner production and life cycle assessment.
e To understand green fuels.

e To learn green technology and green engineering.

e To learn waste management.

e To study sustainable technologies.

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

co1 Understand green technology principles, green chemistry, and process intensification for
sustainable industries.

CO?2 Evaluate the benefits, challenges, and environmental impact of green fuels compared to
conventional fossil fuels.

CO3 | Apply cleaner production principles and life cycle assessment for sustainability.

co4 Assess waste types, audits, and management strategies with focus on health and environmental
impact.

CO5 | Explain sustainable technologies considering ecological, economic, and social dimensions.

CO6 | Analyze practical challenges, case studies, and laws in implementing green technologies.

Course Contents:

Unit | Description D?Hr?g;)n
Principles of Green Technology and Green Engineering:
Processes and products for green safe and economically acceptable to the
society, green chemistry and Process intensification.

L Green Industrial Processes: 05
Pollution statistics from various industries. A greener approach towards all these
industries.

Green Fuels:
Definition of Green Fuels, their benefits and challenges, comparison of green

2. fuels with conventional fossil fuels with reference to environmental, economic 05
and social impacts, public policies and market driven initiatives, Biomass
energy: Concept of biomass energy utilization, types of biomass.

Cleaner Production:
3 Definition, Importance, Principles of Cleaner Production and its Benefits, Role 04
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of industry, Clean development mechanism, Reuse, Recovery, Recycle, Raw
material substitution- Wealth from waste. Role of CP in Achieving
Sustainability, Benefits, Role of Industry, Government and Institutions,
Environmental Management, Pollution Prevention and Cleaner Production
Awareness Plan, Environmental Statement, Carbon credit, Carbon trading.
Introduction to Life Cycle Assessment (LCA) and Elements of LCA.

Waste Management:

Waste stream assessment (WSA), Waste generation and composition, Waste
characteristics (physical and chemical), Waste audit, Health and Environmental
4. effects (public health and environmental), Comparative assessment of waste 04
generation and Composition of developing and developed nations, a case study
results from an Indian city, Handouts on solid waste compositions. E-waste
generation.

Sustainable Technology:

Understand the Sustainable Technology, Three principle dimensions: the
ecological, the economic and the social dimension, including intergenerational
justice; use a systems perspective, to describe sustainability challenges and
possibilities for major technical systems and for their transformation to meet
sustainability requirements.

04

Challenges and Practical Implementation:

Responsibilities and potentials of companies for action. Green Productivity and
6 emerging technologies. Implementation of the practical applications of Green 04
emerging technologies and sustainable development. Case studies in Green
Technology. Green laws compliance.

TOTAL 26

Text Books:

1. Matlack A.S., “Introduction to Green Chemistry”, Marcel Dekker Publication.

2. Modak P., Visvanathan C. and Parasnis M., “Cleaner Production Audit Environmental System
Reviews”, Asian Institute of Technology Publication.

3. Anastas P.T. and Warner J.C., “Green Chemistry: Theory and Practice”, Oxford University Press.

4. Bishop P. L., “Pollution Prevention: Fundamentals and Practice”, McGraw-Hill Publication,
Boston.

5. Clark J.H. and Macquarie D.J., “Handbook of Green Chemistry and Technology”, Wiley
Blackwell Publication.

Reference Books:

1. Sawyer C.N, McCarty P.L and Parkin G.F., “Chemistry for Environmental Engineering and
Science”, 5™ ed. McGraw-Hill Professional Publication.

2. Paul L Bishop, “Pollution Prevention: Fundamentals and practice”, McGraw-Hill International
Publication.
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3. Das A. K, “Environmental Chemistry with Green Chemistry”, Books and Allied (P) Ltd.
Publication.

4. V.K. Ahluwalia, “Green Chemistry Environmentally Benign Reactions”, springer publication.

5. V.K. Ahluwalia, Ane. “Green Chemistry: Environmentally Benign Reactions”, springer
publication.

6. Mike Lancaster, “Green Chemistry: An Introductory Text”, Royal Society of Chemistry
publication.

E-Resources:

1. NPTEL Course on “Energy Resources, Economics and Sustainability”, By Prof. Pratham Arora,

1T Roorkee,

https://onlinecourses.nptel.ac.in/noc25 hs86/preview
2. NPTEL Course on “Sustainable Energy Technology”, By Prof. Sayak Banerjee, IIT Hyderabad.

https://onlinecourses.nptel.ac.in/noc23 mel138/preview

Back to Structure
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Program: B. Tech. (Common to all Programs) Semester: 111
Course: Open Elective — | (Basics of Consumer Electronics) Code: 25ALOE301D
Teaching Scheme (Hrs/week) Evaluation Scheme (Marks)
Lecture | Practical | Tutorial | Credit | CIE | ETE | TW PR OR Total
02 - - 02 - - 50 - 50 100

Prerequisites:

Basic understanding current, voltage, and electronics components

Course Objectives:

e Understand principles and components of audio, video, and communication systems.
e Develop practical skills in installation, operation, and maintenance of electronics.
e Prepare students for technical roles in electronics service and support industry.

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

co1 setups.

Understand the working principles and components of basic audio systems and home theatre

CO2 | Explain the functioning of modern video display technologies and remote-control operations.

CO3 | ldentify and describe the types, specifications, and working of projectors and CCTV systems.

CO4 | Describe satellite communication principles and DTH system setup and components.

CO5 washing machines, mixers, and induction cooktops.

Explain the construction, working, and common issues in basic household appliances like

CO6 .
ovens, printers, and scanners.

Understand the operation and features of kitchen and office equipment such as microwave

Course Contents:

. I Duration
Unit | Description (Hrs.)

Audio Systems:
Introduction to audio systems, Audio amplifier, Microphone, Loudspeaker, Public

1. address system, DJ system: concept and components, Audio as Data and Signal, 05
Digital Audio Processes: Time Compression & Expansion, Block diagram and
working of home theatre system
Video Systems and Display Technologies:
Elements of TV communication system, Scanning process and its necessity,

5 Comparison: CRT, LCD, and LED TVs, LCD and LED TV: principles and 05

' section-wise working, 3D TV: Basic working principle, IPS panels and features,
Interfaces: HDMI, USB, RGB, etc., TV remote control: types, IR code
transmission/reception, functions, faults
S.Y. B. Tech — Artificial Intelligence and Data Science (2025 Pattern) 38



Zeal Education Society’s
ZEAL COLLEGE OF ENGINEERING & RESEARCH, PUNE -41

(An Autonomous Institute Affiliated to Savitribai Phule Pune University)
NBA Accredited, NAAC Accredited with A+ Grade, 1SO 21001:2018

DEPARTMENT OF ARTIFICIAL INTELLIGENCE AND DATA SCIENCE

Projectors and Surveillance Systems:
LCD vs. LED Projectors: differences and specs, Working principle and faults in

3. ) L 04
LED projectors, CCTV Cameras: types and specifications, CCTV setup and
components, Digital Video Recorders: types and working
Satellite Communication and DTH Technology:

Basics of satellite communication, Merits, demerits, and applications, Satellite
4 types, orbits, frequency bands, Components of DTH: PDA, LNBC, satellite 04

receiver, dish alignment, Cable types, impedance, MDU design, Set Top Box:
block diagram, features, 1/0 ports, Cable modem termination system, software,
CPE

Domestic Appliances — Part I:

Washing Machines: types, parts, block diagrams, timers, motors, Vacuum
Cleaner: block diagram, working, features, motors, circuits, Mixer/Grinder: parts,
5. | speed control, auto overload protection, Electric Iron & Steam Iron: principle, 04
thermostat, parts, Water Purifiers: RO/UV principles, components, faults,
Immersion Heater: working, insulation, Induction Cooktop: principle, tubes, heat
sinking, fault identification

Domestic Appliances — Part 1l and Office Equipment:

Microwave Oven: types, block & wiring diagram, microwave generation, Food

6. Processors: parts and working, Printers: dot matrix, inkjet, laser; advantages, 04
disadvantages, connectivity, Digital Electronic Lock, Xerox Machine, Scanner,
Fax Machine
TOTAL 26
Text Books:

1. S. P. Bali, "Consumer Electronics", 1st Edition, Paperback, English.

2. B. R. Gupta, "Consumer Electronics", Paperback, English.

3. Dr. J. S. Chitode, "Consumer Electronics — A Conceptual Approach”.

4. Douglas Kinney, "A Beginner’s Guide to Consumer Electronics Repair: Handbook and
Tutorial”.

5. Anand, "Consumer Electronics".

6. H. Davidson, "Troubleshooting Consumer Electronics Audio Circuits".

Reference Books:
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=

Dennis Roddy, "Satellite Communications”, McGraw Hill.

N

R. G. Gupta, "Audio Video Systems — Principles, Maintenance and Troubleshooting”, Tata
McGraw-Hill.

3. David A. Bell, "Electronic Devices and Circuits", Oxford University Press.

4. S. P. Sharma, "Appliance Servicing and Repair Guide", Katson Books

E-Resources:
1. Audio System Engineering (11T Kharagpur),

Course page: https://nptel.ac.in/courses/117/105/117105133
2. Satellite Communication & DTH

NOC: Satellite Communication Systems (11T Kharagpur)
Course page: https://archive.nptel.ac.in/courses/117/105/117105131/

Back to Structure
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Program: B. Tech. (Common to all Programs) Semester: 111
Course: Open Elective — | (Renewable Energy Systems) Code: 25ALOE301E
Teaching Scheme (Hrs/week) Evaluation Scheme (Marks)
Lecture | Practical | Tutorial | Credit CIE ETE TW PR OR | Total
02 - - 02 - - 50 - 50 100

Prerequisites:

Fundamentals of Mechanical Engineering, Physics, Thermodynamics

Course Objectives:

e Discuss the global and national energy scenarios and environmental impacts and sustainability
concerns associated with fossil fuel use.

e ldentify and explain the working principles of solar radiation measuring instruments including
pyrheliometers, pyranometers, and sunshine recorders.

e Classify various types of wind-mills and describe their structural components.

e Introduce biomass as an energy source and describe biomass conversion technologies.

e Describe the construction, working, and applications of various renewable energy sources.

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

Identify and describe the main types of renewable energy sources and their respective

co1 limitations.
CO2 Compare various types of solar collectors based on design and performance.
CO3 Identify and explain factors affecting wind characteristics and wind energy generation.
co4 Interpret the advantages and limitations of biomass energy in comparison with other renewable
sources.
CO5 Apply energy conversion principles to assess the feasibility of alternative energy systems.
CO6 Comparg the suitability of renewable energy technologies (like fuel cells) for specific
applications.
Course Contents:
Unit Description DEJHr?;'.;m
Introduction to Renewable Energy:
Environmental consequence of fossil fuel, Limits Of Fossil Fuel, Energy
1. . e 04
Scenario, Classification of Energy Sources, types of renewable energy sources,
limitations.
Solar Energy:
Environmental impacts of solar energy, Solar radiation measurements, Solar
2. constant, Solar Radiation Measuring Instruments (Radiometers): Pyrheliometers, 05
Pyranometers, Sunshine recorder, classification of solar collectors
3. Wind Energy: 04
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Factors affecting the wind, Classification of Wind-mills, Main Components of a
wind-mill, wind speed prediction, Advantages of Fixed and variable speed
systems,

Biomass Energy:
4. Introduction, Biomass Conversion, Types of biogas plants: Floating dome type, 04
Fixed dome type, Biodiesel, Significance of biodiesel

Other Forms of Renewable Energy Sources: Introduction, hydro energy,
5. geothermal energy, wave & tidal energy, Energy Conversion Principles, 04
Environmental considerations

Applications of Renewable Energy Sources:
6. Photovoltaic (PV) cell, Solar water heater, Crop And Grain Drying, Space And 05
Water Heating, Solar Energy Applications for Agriculture, Fuel Cell

TOTAL 26

Text Books:

1. S. P. Sukhatme and J. K. Nayak, "Solar Energy: Principles of Thermal Collection and Storage",
3" Edition, Tata McGraw-Hill Education Pvt. Ltd., 2008.

2. J. Twidell and Tony Weir, "Renewable Energy Resources", 2" Edition, Taylor & Francis, 2006.

3. B. H. Khan, "Non-Conventional Energy Resources", 2" Edition, Tata McGraw-Hill Education
Pvt. Ltd., 2009.

4. Prabir Basu, "Biomass Gasification, Pyrolysis and Torrefaction”, Academic Press, Elsevier, 2013.

Reference Books:

1. O.P. Gupta, "Energy Technology", Khanna Book Publishing, New Delhi.

2. V. V. N. Kishore, "Renewable Energy Engineering and Technology: Principles and Practice”,
Routledge, 1st Edition, 2019.

3. N. Jenkins and J. Ekanayake, "Renewable Energy Engineering”, Cambridge University Press, 1%
Edition, 2017.

4. G. Boyle, "Renewable Energy", OUP Oxford, 2nd Edition, 2009.

E-Resources:

1. https://onlinecourses.nptel.ac.in/noc22 ph44/preview
. https://nptel.ac.in/courses/103103206

2
3. https://onlinecourses.swayam?2.ac.in/nou22 ge71/preview
4

. https://www.coursera.org/specializations/renewable-energy
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5. https://www.coursera.org/learn/exploring-renewable-enerqy

6. https://www.youtube.com/watch?v=VfowJHJz6-s

Back to Structure
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Program: B. Tech. (Artificial Intelligence And Data Science) Semester: 111
Course: Digital Marketing and Social Media Code: 25ADMC301
Teaching Scheme (Hrs/week) Evaluation Scheme (Marks)
Lecture | Practical | Tutorial | Credit | CIE ETE TW PR OR Total
- 2 - 01 - - 25 - - 25

Prerequisites:

1. Basic knowledge of internet usage and browsing.
2. Familiarity with communication tools such as email, blogs, or websites.
3. Interest in business, branding, or marketing principles.

Course Objectives:

e To provide fundamental knowledge of digital marketing strategies and tools.

e To familiarize students with social media platforms and their business applications.
e To introduce concepts of SEO, SEM, email marketing, and analytics.

e To enable the design and execution of basic digital marketing campaigns.

e To explore ethical practices and emerging trends in online marketing.

Course Outcomes: After completion of this course, students will able to -

CO1 | Understand the core concepts of digital marketing and its advantages over traditional marketing.

CO2 | Apply SEO and SEM techniques to enhance online visibility.

CO3 | Design social media strategies for different platforms (Facebook, Instagram, LinkedIn, etc.).

CO4 | Create and manage email marketing and content marketing campaigns.

CO5 | Use tools like Google Analytics to measure marketing effectiveness.

CO6 | Analyze case studies to understand trends and challenges in the digital space.

Course Contents:

. " Duration
Unit | Description (Hrs.)
Introduction to Digital Marketing:
1 Definition, need and importance; Comparison with traditional marketing; Types of 03

digital marketing; Digital marketing ecosystem; Buyer’s journey and conversion
funnel.

Search Engine Optimization (SEO):
2. | On-page and off-page SEO; Keywords, backlinks, meta tags; Tools: Google Search 02
Console, SEMrush, Moz; SEO performance metrics.

Search Engine Marketing (SEM) and Paid Ads:
3. Google Ads, Bing Ads; Ad formats, keyword research, bidding strategies, PPC 03
campaigns; Landing page design and optimization.
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Social Media Marketing (SMM):
Overview of platforms (Facebook, Instagram, Twitter, LinkedIn); Creating content

4. calendars, running ad campaigns, influencer marketing; Engagement metrics and 02
KPIs.
Email and Content Marketing:

5. Email campaign creation, tools like Mailchimp; Email list building, segmentation; 02

Blogging, video marketing, storytelling; Content writing tips and tools.

Analytics and Trends in Digital Marketing:
6. | Web analytics, Google Analytics basics; Conversion tracking, ROl measurement; 02
Current trends: Al in marketing, chatbots, voice search, privacy laws (GDPR, etc.).

TOTAL | 14 Hrs

List of Assignments: - (Perform Any 10 Practical’s)

1. SEO Audit Using Free Tools: Perform an SEO audit of a website using tools like Uber suggest,
Screaming Frog, or Google Search Console. Identify technical issues, keywords, and backlink
data.

2. Keyword Research and Content Optimization: Use Google Keyword Planner or Ubersuggest
to find keywords for a blog topic. Optimize sample content using SEO-friendly titles, meta tags,
and keywords.

3. Create and Simulate Google Ads Campaign: Design a sample Google Ads search campaign
using mock billing. Choose keywords, write ad copy, set budget, and identify target audience.

4. Design and Run a Facebook/Instagram Ad (Simulation): Use Meta Business Suite to design a
mock or actual ad campaign. Define objective, target demographics, ad design, and expected
reach.

5. Create a Social Media Content Calendar: Plan one week of social media posts for a chosen
brand. Include post types, platforms, visuals, and caption samples using tools like Canva or Buffer.

6. Create and Send Email Campaign Using Mailchimp: Design and send a sample marketing
email using Mailchimp or similar tools. Include subject line, body, image, call-to-action, and
analyze open/click-through rate.

7. Blog Setup and Optimization: Create a blog using Blogger or WordPress. Write an SEO-
optimized post including internal/external links, headings, and media.

8. Google Analytics Simulation and Reporting: Set up a Google Analytics demo account and
generate basic reports. Interpret metrics like bounce rate, session duration, and traffic sources.

9. Build a Business Page on LinkedIn/Facebook: Create a professional brand page for a
business/service. Add cover image, description, services, and one sample post.

10. Reputation Management Simulation: Track brand mentions online using Google Alerts or
Brand24 (trial). Write a brief strategy to handle a mock reputation crisis.

11. Case Study: Successful Digital Campaign Analysis: Analyze a famous digital campaign (e.g.,
Amul, Zomato, Swiggy, Nike). Present objectives, tools used, target audience, campaign
creatives, and success factors.
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12. Mini Project: Design a Complete Digital Strategy: Choose a product/service and create a mini
digital strategy. Include SEO plan, ad sample, social calendar, email draft, analytics dashboard
(mock), and campaign goal. Submit final report with screenshots and justification of platform
choices.

Text Books:

1. Seema Gupta, “Digital Marketing”, McGraw Hill Education.
2. lan Dodson, “The Art of Digital Marketing”, Wiley

Reference Books:

1. Philip Kotler, Hermawan Kartajaya, lwan Setiawan, “Marketing 4.0: Moving from Traditional
to Digital”, Wiley

2. Ryan Deiss & Russ Henneberry, “Digital Marketing for Dummies”, Wiley.

3. Avinash Kaushik, “Web Analytics 2.0”, Wiley

E-Resources:

1. Google Digital Garage: https://learndigital.withgoogle.com

2. HubSpot Academy: https://academy.hubspot.com/

3. Coursera — Digital Marketing Specialization: https://www.coursera.org/specializations/digital-

marketing
4. Neil Patel Blog: https://neilpatel.com

Back to Structure
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Program: B. Tech. (Artificial Intelligence And Data Science) | Semester: 111

Course: Advanced Python Programming Code: 25ADVS303
Teaching Scheme (Hrs/week) Evaluation Scheme (Marks)
Lecture | Practical | Tutorial | Credit CIE ETE | TW | PR OR Total
- 04 - 02 - - 25 - - 25

Prerequisites:

Fundamental Programming Concepts, Basic Knowledge of python Command Line, Logical Thinking,
Basic Computer Literacy

Course Objectives:

Understand Python syntax, data types, operators, and control structures, including loops and
conditionals.

Understand control structures, including loops and conditionals.

Gain skills in defining and using functions, handling exceptions, and organizing code into
modules.

Learn to work with data structures such as lists, tuples, dictionaries, and sets, and perform
operations on them.

Learn Strings and perform operations on them.
Apply Python programming skills to solve real-world problems and implement practical projects.

Course Outcomes:

COo1

Apply computer fundamentals, programming concepts and engineering problem-solving
techniques to leverage Python's capabilities for real-world engineering applications.

CO2

Design and implement program logic by applying conditional statements, control statements,
loops for constructing complex algorithms

CO3

Apply function concepts to decompose problems into smaller, reusable functions for modular
code.

CO4

Students will be able to choose the appropriate data structures for various tasks and apply
effective techniques to manipulate them efficiently.

CO5

Students will be able to demonstrate proficiency in string manipulation using various string
operations.

CO6 | Understand and utilize principles of object-oriented programming (OOP) in Python
Course Contents:
. I Duration
Unit | Description (Hrs.)
Object-Oriented Programming (OOP) in Python
features of object-oriented programming, classes and objects, methods and message
1 passing, data abstraction and encapsulation, delegation and containership, 7Hrs
" | Polymorphism, python OOP implementation: creating classes and objects,
constructor and destructor, accessing and modifying attributes, built-in class
attributes, instance vs. class variables, advanced oop features: python iterators,
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special methods

Inheritance Basics: Concept of Inheritance in Python: Single Inheritance,
Multilevel Inheritance, Multiple Inheritance. Method Overriding, Using Super ()
Function, Composition vs. Inheritance, Practical Applications: Designing Class
Hierarchies, Example Programs for Various Inheritance types.

THrs

File Handling

types of file access: text files, binary files , file operations: opening files: open(),
reading files: read(), readline (), readlines(), writing files: write(), writelines(),
3. | closing files: close() THrs
file modes: read, write, append, read write, exception handling in file operations,
working with file paths, file handling using with statement practical assignments:
reading from and writing to files, file data processing examples

Error and Exception Handling
Understanding errors: syntax errors, runtime errors, logical errors, exception

4. | handling: try, except blocks, else, finally clauses, raising exceptions: raise statement, 7THrs
creating user-defined exceptions, multiple exception handling nested exception
handling.

Data analysis libraries — numpy and pandas

Introduction to numpy: numpy arrays: creation, indexing, slicing, array operations
and broadcasting, mathematical functions using numpy working with numpy: array
5 | attributes and methods, aggregations and vectorized operations introduction to 7Hrs
pandas: series and dataframe: creation, indexing dataframe operations: selection,
filtering, sorting importing and exporting data (csv, excel) handling missing data
pandas data manipulation: groupby, merge, and pivot tables.

Data Visualization Libraries — Matplotlib and Seaborn

Introduction to matplotlib: plotting line, bar, scatter, and pie charts customizing
plots: titles, labels, legends, colors, and grids, introduction to seaborn: creating
6. | attractive statistical graphics, using seaborn for histograms, boxplots, violin plots, 7 Hrs
heatmaps, advanced visualization: multiple subplots, plot styling and themes, data
visualization projects: visualizing real-time data ,exploratory data analysis (eda)
plots.

TOTAL 42Hrs

List of Experiments: : - (Perform Any 10 Practical’s)

1. Create a class Student with attributes like name, roll number, and branch. Create multiple objects
and display their details.

2. Write a Python program to implement polymorphism using method overriding.

3. Write a Python program to implement single inheritance with base class Employee and derived
class Manager.

4. Write a Python program to implement multilevel inheritance and access parent class properties from
the grandchild class.

5. Write a Python program to read a text file and count the number of vowels, consonants, and spaces.
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10.

11.

Write a Python program to create a file, write student records, and then display the content

Write a Python program to handle multiple exceptions including file not found,division by Zero
and invalid input.

Write a Python program to create and handle a user-defined exception.

Write a Python program to perform basic array operations using Numpy: creation, addition,
multiplication, transpose, and reshaping.

Write a Python program to load a CSV file using Pandas and perform filtering, sorting, and
summary statistics.

Write a Python program to plot line charts and bar graphs using Matplotlib with labels, titles, and
legends.

12.Write a Python program to plot histograms and scatter plots using Seaborn and Matplotlib.

Text Books:

1.

M o

Automate the Boring Stuff with Python: Practical Programming for Everyday Tasks (2nd
Edition) by Al Sweigart

Python Crash Course, 2nd Edition by Eric Matthes

Head First Programming by David Griffiths

Fluent Python by Luciano Ramalho

Think Python: How to Think Like a Computer Scientist by Allen B. Downey

Reference Books:

1.
2.
3.
4.

Python Cookbook by David Beazley and Brian K. Jones
Dive Into Python by Mark Pilgrim

Learning Python, 5th Edition by Mark Lutz

Fluent Python (2nd Edition) by Luciano Ramalho

E-Resources:

1.

2
3
4.
5

https://learning.edx.org

. https://Python.org
. edX — Python Courses

Automate the Boring Stuff with Python — Online Resource

. W3Schools Python Tutorial

Back to Structure
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Program: B. Tech. (Artificial Intelligence and Data Science) Semester: 111
Course: Project Based Learning Code: 25ADCE301
Teaching Scheme (Hrs/week) Evaluation Scheme (Marks)
Lecture | Practical | Tutorial | Credit | CIE ETE TW PR OR Total
- 02 - 01 - - 25 - - 25

Course Objectives:

@ To develop critical thinking and problem solving ability by exploring and proposing solutions to
realistic/social problem.

@ To Evaluate alternative approaches, and justify the use of selected tools and methods.
@ To emphasizes learning activities that are long-term, inter-disciplinary and student-centric.
@® To engages students in rich and authentic learning experiences.

@ To provide every student the opportunity to get involved either individually or as a group so as to
develop team skills and learn professionalism.

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

co1 | ldentify the real-life problem from societal need point of view

co? | Choose and compare alternative approaches to select most feasible one

co3 | Analyze and synthesize the identified problem from technological perspective

coa | Design the reliable and scalable solution to meet challenges

cos | Evaluate the solution based on the criteria specified

coe | Inculcate long life learning attitude towards the societal problems

Course Contents:

Description

Selection of Project/Problem: The problem-based project oriented model for learning is recommended.
The model begins with the identifying of a problem, This formulated problem then stands as the starting
point for learning. Students design and analyze the problem/project within an articulated interdisciplinary
or subject frame. A problem can be theoretical, practical, social, technical, symbolic, cultural, and/or
scientific and grows out of students’ wondering within different disciplines and professional environments.
The problem should stand as one specific example or manifestation of more general learning outcomes
related to knowledge and/or modes of inquiry. There are no commonly shared criteria for what constitutes
an acceptable project. Projects vary greatly in the depth of the questions explored, the clarity of the learning
goals, the content, and structure of the activity.

* A few hands-on activities that may or may not be multidisciplinary.

* Use of technology in meaningful ways to help them investigate, collaborate, analyse, synthesize, and
present their learning.

* Activities may include- Solving real life problem, investigation, /study and Writing reports of in depth
study, field work

Assessment:
The institution, head, and mentor are committed to regularly assessing student performance and program
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progress. PBL activities are reviewed weekly. Both individual and group performances are continuously
monitored and evaluated by supervisors, mentors, and authorities.
Students are expected to maintain a culture of collaboration, self-motivation, peer learning, and personal
responsibility. The institution should support this through guidance, orientation, and necessary resources.
Both students and mentors must actively participate in the assessment process. Groups should showcase
their work through a public product, report, or presentation.
Assessment Components:

1. Individual Assessment: Evaluate each student’s understanding, role, and contribution.

2. Group Assessment: Assess team roles, work distribution, communication, and teamwork.

3. Documentation and Presentation: Evaluate project records,Viva and final presentation.

Evaluation and Continuous Assessment
All PBL activities must be regularly recorded and assessed. Both students and mentors should maintain
proper documentation, including the PBL workbook. Each mentor, department, and institute should also
maintain a Continuous Assessment Sheet (CAS).
Assessment Parameters and Weightage:
1. Idea Inception & Awareness (10%)
— Consider environment, social, ethical, safety, and legal aspects.
2. PBL Outcomes & Problem Solving (40%)
— Individual and team performance, solution quality, final product.
3. Documentation (15%)
— Requirement gathering, design, implementation, technology use, final report.
4. Demonstration (20%)
— Presentation, user interface, and usability.
5. Contest Participation / Publication (15%)
The PBL workbook helps track accountability, punctuality, technical writing skills, and project workflow
for students, mentors, and coordinators.
NOTE:
@ Choose clear and appropriate assessment methods that are easy to understand for both students and

faculty.

@ Student groups must follow Software Engineering principles: clearly define the problem, plan the
solution, implement, and maintain proper documentation.

@® Problem research and exploring multiple solutions is essential and should be emphasized by
mentors.

® Apply design thinking: focus first on understanding the user’s problem, not just the technology.

Tutors and mentors must guide students in scoping the project and validate the technology choices.

Well-documented code can be continued by future batches, enabling the team to work on larger,
long-term solutions.

Text Books:
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1. A new model of problem based learning. By Terry Barrett. All Ireland Society for higher
education (AISHE). ISBN:978-0-9935254-6-9; 2017

2. Problem Based Learning. By Mahnazmoallem, woei hung and Nada Dabbagh, Wiley Publishers.
2019.

3. 3. Stem Project based learning and integrated science, Technology, Engineering and mathematics
approach. By Robert Capraro, Mary Margaret Capraro

Reference Books:
1. De Graaff E, Kolmos A., red.: Management of change: Implementation of problem-based and
project-based learning in engineering. Rotterdam: Sense Publishers. 2007.
2. Gopalan,” Project management core text book”, 2 Indian Edition

3. James Shore and Shane Warden, “ The Art of Agile Development”

E-Resources:

1. Software Engineering - Tutorials Point

2. Software Engineering — Geeks for Geeks

Back to Structure

S.Y. B. Tech — Artificial Intelligence and Data Science (2025 Pattern) 52



Zeal Education Society’s
ZEAL COLLEGE OF ENGINEERING & RESEARCH, PUNE -41

(An Autonomous Institute Affiliated to Savitribai Phule Pune University)
NBA Accredited, NAAC Accredited with A+ Grade, 1SO 21001:2018

DEPARTMENT OF ARTIFICIAL INTELLIGENCE AND DATA SCIENCE

Liberal Learning - Il
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Program: B. Tech (Artificial Intelligence and Data Science) Semester: 111
Course: Liberal Learning — 111 (Guitar) Code: 25ADCC305A
Teaching Scheme (Hrs/week) Evaluation Scheme (Marks)
Lecture | Practical | Tutorial | Credit | CIE ETE TW PR | OR | Total
- 02 - 01 - - 25 - - 25

Prerequisites:
Basic knowledge of Indian classical music and Guitar musical instrument.
Course Objectives:
e To develop advanced guitar techniques, including scales, arpeggios, fingerstyle, and lead guitar
skills.
e To strengthen students’ understanding of music theory, chord construction, harmony,
improvisation, and melodic phrasing.
e To enhance ensemble performance, stage confidence, musical communication, and readiness for
intermediate-level performances.
Course Outcomes: Upon successful completion of the course, students will be able to:
Perform advanced scales, arpeggios, chord progressions, and fingerstyle techniques with
accuracy.
CO2 | Apply music theory concepts in lead guitar playing, improvisation, and melodic expression.
Demonstrate confident solo and ensemble performances with effective musical expression and
stage readiness.
Course Contents:
Sr. . Duration
Description
(Hrs.)
Revision of Semester Il concepts, Warm-up & Finger Independence 2
Major & Minor Scale Revision (Two Octaves)
Pentatonic Scales & Blues Scale
Arpeggios and Picking Exercises
Chord Construction & Extended Chords (7th, Maj7, m7)
Chord Progressions in Different Keys
Fingerstyle Techniques — Patterns & Independence
Lead Guitar Techniques — Hammer-ons, Pull-offs, Slides
Improvisation using Pentatonic Scale
Genre-based Playing (Blues, Rock, Pop)
Ensemble Playing & Rhythm Coordination

COo1

CO3
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12. | Solo Performance Practice & Individual Corrections 2

13. | Mock Performance & Stage Preparation 2
TOTAL 26

Text Books:
1. Hal Leonard Corporation, "Hal Leonard Guitar Method — Complete Edition”, Hal Leonard

N

5.

Publications.

Mel Bay, "Modern Guitar Method — Grades 1, 2 & 3", Mel Bay Publications.
William Leavitt, "A Modern Method for Guitar (Books 1-3)", Berklee Press.
Richard Chapman, "The Complete Guitar Manual”, DK Publishing.

Ralph Denyer, "The Guitar Handbook", Knopf Publishing..

Reference Books:

Troy Stetina, "Fretboard Mastery"”, Hal Leonard Publications.

Tom Kolb, "Music Theory for Guitarists”, Hal Leonard Publications.

Don Latarski, "Practical Theory for Guitar”, Alfred Music.

Bruce Buckingham, "Scales and Modes for Guitar", Hal Leonard Publications.
Mark Phillips and Jon Chappell, "Guitar For Dummies”, Wiley Publishing.

E-Resources:

1.

~

Berklee Online — Guitar lessons, music theory, ear training, and performance resources.
https://online.berklee.edu

Justin  Guitar -  Structured guitar lessons from beginner to advanced.
https://www.justinguitar.com
Fender Play - Interactive lessons on chords, scales, techniques, and songs.

https://www.fender.com/play

TrueFire — Professional online guitar courses covering multiple genres and techniques.
https://truefire.com

Ultimate Guitar — Tabs, chord charts, scales, and community resources. https://www.ultimate-

guitar.com
MuseScore — Free music notation software and sheet music library. https://musescore.org

MusicTheory.net — Interactive music theory lessons and exercises. https://www.musictheory.net

Yamaha Music India — Educational resources on guitar fundamentals and musicianship.

https://in.yamaha.com

Back to Structure
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Program: B. Tech (Artificial Intelligence and Data Science) Semester: 111
Course: Liberal Learning — 111 (Singing) Code: 25ADCC305B
Teaching Scheme (Hrs/week) Evaluation Scheme (Marks)
Lecture | Practical | Tutorial | Credit | CIE ETE TW PR OR | Total
- 02 - 01 - - 25 - - 25

Prerequisites:
Basic knowledge of Indian classical music in singing.
Course Objectives:
e To develop students’ understanding of prescribed ragas and talas through theoretical and

practical study.

e To enhance vocal skills through Alankar practice in Shuddha and Vikrit (Komal) Swaras and
different musical forms.

e To strengthen rhythmic knowledge, musical expression, voice culture, and stage performance
skills.

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

col Demonstrate understanding of prescribed ragas, talas, and Alankars through accurate vocal
performance.
CO2 | Apply rhythmic patterns such as Bhajani Theka and Jhaptal in prescribed vocal compositions.
cOo3 Perform festival songs, ghazals, and vocal compositions with proper pitch, voice control,
musical expression, and stage confidence.
Course Contents:
ST Description Duration
No. (Hrs.)
1. Detailed Study of Prescribed Ragas: Raga Bageshree ,Raga Des, Raga Khamaj 6
2. | Study of Prescribed Talas: Bhajani Theka, Jhaptal 4
3. Basic theory concepts 2
4. Identification of Raga Characteristics and Tala Structure 2
5. Festival Songs 2
6. | Gazals 2
7. Soulful / Light Vocal Songs 2
8. Interpretation and Presentation of Different Song Styles 2
9. Practice of Ten Alankars in Shuddha/ Komal swaras 2
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10. | Alankars based on the Prescribed Ragas 2
TOTAL 26

Text Books:
1. V. N. Bhatkhande, "Kramik Pustak Malika (\Vol. 111 & V)", Publications.
2. V. D. Paluskar, "Sangeet Bal Prakash", Publications.

Reference Books:
1. V. N. Bhatkhande, "Hindustani Sangeet Paddhati (\VVol. I-1V)", Publications.
2. Ashok Da. Ranade, "Hindustani Music: Tradition in Transition"”, Publications.

3. S. N. Ratanjankar, "Abhinav Geet Manjari", Publications.

E-Resources:
1. Sangeet Natak Akademi - All India Radio (Akashvani)

2. SwarGanga Music Foundation
3. YouTube — Sangeet Natak Akademi Channel
4

Digital Tanpura and Tabla Applications (e.g., iTanpura, Riyaz, NaadSadhana)

Back to Structure
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Program: B. Tech (Artificial Intelligence and Data Science) Semester: 111
Course: Liberal Learning — I11 (Cinematography) Code: 25ADCC305C
Teaching Scheme (Hrs/week) Evaluation Scheme (Marks)
Lecture | Practical | Tutorial | Credit CIE ETE TW PR | OR | Total
- 02 - 01 - - 25 - - 25

Prerequisites:
A basic understanding of film theory, Camera operation, Lighting techniques and visual storytelling is
essential for cinematography.
Course Objectives:
e To identify and operate camera equipment while understanding camera functions and exposure
settings.
e To develop skills in composition, framing, perspective, and lighting techniques.
e To create visual stories through different photography genres and creative image-making.
e To apply basic photo editing and post-processing techniques using editing software.
Course Outcomes: Upon successful completion of the course, students will be able to:
Operate cameras and apply appropriate settings, exposure, and lighting techniques to capture

col quality photographs.

cO2 Compose visually appealing photographs using principles of composition, design, and creative
framing.

cOo3 Capture photographs across different genres such as portrait, landscape, product, event, and

wildlife photography.

Course Contents:

ST Description Duration
(Hrs.)

Introduction to Videography 2

Basics of Video Camera operations

Techniques for steady shooting (Tripod, Gimble)

Basics shot types (Wide, Medium, Close-up)

Basics shot types (Wide, Medium, Close-up)

Camera Movement (Pan, Tilt, Roll)

Practical

Composition Technique - Focus and Depth of field

Natural vs artificial lighting

Practical
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11. | Filming Techniques 2
12. | Audio Recording 2
13. | Practical Session 2

TOTAL 26

Text Books:
1. Peterson, B., "Understanding Exposure — Theory + Fundamentals”, Amphoto Books.

2. Kelby, S., "The Digital Photography Book — Practical + Shooting", Rocky Nook.

Reference Books:

1. Langford, M., "Langford's Basic Photography — Technical Concepts"”, Focal Press.
2. Freeman, M., "The Photographer's Eye — Composition, Visual Balance, Framing, Perspective”,

llex Press.

E-Resources:

1. https://www.youtube.com/watch?v=xKRh4PI1-BKqg

2. https://www.youtube.com/@StudioBinder/videos

Back to Structure

S.Y. B. Tech — Artificial Intelligence and Data Science (2025 Pattern) 59


https://www.youtube.com/watch?v=xKRh4PI-BKg
https://www.youtube.com/@StudioBinder/videos

Zeal Education Society’s

ZEAL COLLEGE OF ENGINEERING & RESEARCH, PUNE - 41

ZCOER (An Autonomous Institute Affiliated to Savitribai Phule Pune University)
NBA Accredited, NAAC Accredited with A+ Grade, ISO 21001:2018

DEPARTMENT OF ARTIFICIAL INTELLIGENCE AND DATA SCIENCE

Program: B. Tech (Artificial Intelligence and Data Science) Semester: 111
Course: Liberal Learning — I11 (Dance) Code: 25ADCC305D
Teaching Scheme (Hrs/week) Evaluation Scheme (Marks)
Lecture | Practical | Tutorial | Credit CIE ETE TW PR | OR | Total
- 02 - 01 - - 25 - - 25

Prerequisites:
Good stamina, flexibility and familiarity with simple rhythmic patterns and beats.
Course Objectives:
e To strengthen students' technical proficiency through advanced Adavus, Jathis, and rhythmic
patterns.
e To develop expressive skills (Abhinaya) by interpreting simple classical compositions.
e To enhance coordination, balance, posture, and stage presence through regular practical training.
e Tointroduce students to intermediate Bharatanatyam repertoire such as Jatiswaram and improve
performance skills.
Course Outcomes: Upon successful completion of the course, students will be able to:
CO1 | Demonstrate dance techniques with precision, balance, posture, and rhythmic accuracy.
Apply musicality, synchronization, expression, and storytelling in solo and group
performances.
Create dance combinations using choreography principles with confidence, creativity, and
stage presence.
Course Contents:

CO2

CO3

ST Description Duration

No. (Hrs.)

1. | Introduction to forms and previous year revision 2

2. | Choreography on song/ composition 6

3. | Application and introduction to emotions for better understanding of movements 4

4. | Rhythm and rhythmic movements 6

5. | Introduction to different forms other than the teaching format 2

6. | Insights to choreographies and partner motions in folk forms 4

7. | Mock performance training and presentation with costumes 2
TOTAL 26

Text Books:

1. Bharata Muni, "Natya Shastra”, translated by Manomohan Ghosh, Asiatic Society, Kolkata.

2. Nandikeshvara, "Abhinaya Darpana”, translated by Manomohan Ghosh.

3. Balasaraswati, T., "Bharatanatyam", Madras Music Academy.
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4. Kirishna lyer, E., "Bharatanatyam", Ganesh & Co., Chennai.

Reference Books:

1. Kaothari, Sunil, "Bharatanatyam™, Marg Publications, Mumbai.

2. Vatsyayan, Kapila, "Classical Indian Dance in Literature and the Arts", Sangeet Natak Akademi.

3. Subramaniam, Padma, "Bharata's Art: Then and Now", Bharata Ilango Foundation.

4. Vatsyayan, Kapila, "Indian Classical Dance", Publications Division, Government of India.

5. Srinivasan, Priya, "Sweating Saris: Indian Dance as Transnational Labor", Temple University
Press.

6. Sangeet Natak Akademi, "Bharatanatyam — A Reader", Sangeet Natak Akademi, New Delhi.

E-Resources:

1. https://youtu.be/XONKu803dAk?si=LKLbNKPUvVKpfZJKF
https://youtu.be/DOOWS529EHS0?si=upTtBpNpllODzHM(q
https://youtu.be/JDFY T3AX7TmE?si=Q9VYWj95cnLikw2V
https://youtu.be/GcZIMiHds3U ?si=AXAMwJI37YuDEVbLTF
https://youtu.be/2]9KmG25189?si=zHIrKV-VY7RPirgD

Back to Structure
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Program: B. Tech (Artificial Intelligence and Data Science) Semester: 111
Course: Liberal Learning — I11 (Synthesizer/Keyboard) Code: 25ADCC305E
Teaching Scheme (Hrs/week) Evaluation Scheme (Marks)
Lecture | Practical | Tutorial | Credit | CIE ETE TW PR OR | Total
- 02 - 01 - - 25 - - 25

Prerequisites:
Basic knowledge of Indian classical music and Keyboard musical instrument.
Course Objectives:
e To strengthen students’ understanding and practical application of major/minor scales, chords,
chord progressions, and inversions.
e To develop skills in Western Staff Notation, accompaniment techniques, melody integration,
and left-hand coordination.
e To enhance technical proficiency, musical expression, rhythmic accuracy, ensemble
coordination, and stage confidence.
Course Outcomes: Upon successful completion of the course, students will be able to:

CO1 | Apply scales, chords, chord progressions, and inversions in keyboard performance.
cO2 Perform musical compositions using Indian and Western Staff Notation with suitable
accompaniment techniques.
CO3 Demonstrate technical proficiency, musical interpretation, ensemble coordination, and stage
confidence.

Course Contents:
ST Description Duration
No. (Hrs.)
1. Revision of all Major Scales 2
2. Revision of all Minor Scales (Natural, Harmonic & Melodic) 2
3. Revision of Major and Minor Chords, 2
4. Revision of Chord Progression, Family chords, Chords Inversion 2
5. Playing Simple Songs with Indian Notation 2
6. Introduction to Staff Notation 2
7. Understanding the Difference between Indian and Western Staff Notation 2
8. Reading and Playing Simple Melodies from Staff Notation 2
9. Playing Songs using Both Indian and Staff Notation 2
10. | Fundamentals of Keyboard Accompaniment 2
11. | Accompaniment using Major and Minor Chords 2
12. | Accompaniment with Scales and Simple Songs 2
13. | Group Performance 2
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TOTAL 26

Text Books:
1. Aaron, M., "Michael Aaron Piano Course — Grade 2", Alfred Music.
2. Thompson, J., "John Thompson's Modern Course for the Piano — Second Grade", Willis Music.
3. Hanon, C. L., "The Virtuoso Pianist in Sixty Exercises", G. Schirmer.
4. Agay, D., "Learning to Play Piano — Book 2", Yorktown Press.
Reference Books:
1. Thompson, J., "Modern Course for the Piano”, Willis Music.
Aaron, M., "Piano Course", Alfred Music.
Hanon, C. L., "The Virtuoso Pianist”, G. Schirmer.
Harrison, M., "Contemporary Music Theory", Hal Leonard.
ABRSM, "Music Theory in Practice (Grades 1-5)", Associated Board of the Royal Schools of
Music.
E-Resources:
1. https://www.youtube.com/watch?v=5nA245TZvBY
2. https://www.youtube.com/watch?v=h4YGP7GyZNU&list=PLUPHIKAcHmM-
SvoAmMFIkec2STxRdvInYYF

Back to Structure
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Program: B. Tech (Artificial Intelligence and Data Science) Semester: 111
Course: Liberal Learning — 111 (Basketball) Code: 25ADCC305F
Teaching Scheme (Hrs/week) Evaluation Scheme (Marks)
Lecture | Practical | Tutorial | Credit | CIE ETE TW PR OR | Total
- 02 - 01 - - 25 - - 25

Prerequisites:
Proper health, Basic knowledge of rules of the game.
Course Objectives:
1. To develop fundamental basketball skills, physical fitness, teamwork, and understanding of rules
and strategies to enable effective participation and performance in the game.
Course Outcomes: Upon successful completion of the course, students will be able to:
Demonstrate basic basketball skills such as dribbling, passing, shooting, and defensive

col fundamentals effectively.
cO2 Ap!oly offensive and defensive strategies, including transition play, during gameplay and
scrimmages.
CO3 U'nderstand and implement basketball game rules and referee gestures accurately in practical
situations.
Course Contents:
Sr. . Duration
No. Description (Hrs.)
1 Fundamentals Skill Review: Refresh all core basketball skills. Perform all basic )
" | techniques confidently.
) Skill Circuit: Practice all basic skills in rotation. Improve overall basketball )
| fundamentals.
3 Small Group Practice: Apply skills in partner and group activities. Work 5
| effectively with teammates.
4 Player Stance & Footwork: Improve movement and body balance. Apply proper )
" | stance during movement.
5 Passing Under Movement: Practice passing while changing positions. Execute )
" | accurate passes while moving.
6 Dribbling Around Cones: Improve control through obstacle drills. Maintain )
" | dribbling control in different directions.
7. | Assessment-V 2
8 Shooting Practice: Practice shooting from different spots. Improve shooting )
accuracy.
9 Rebounding Drills: Practice timing and ball recovery. Perform effective 5
| rebounding.
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10 Individual Defense: Practice defensive movement in simple drills. Apply )
" | defensive techniques effectively.
11 Body Technique: Improve body positioning and balance. Demonstrate better body )
control.
Combined Fundamental Drills: Integrate all basketball skills. Execute skills
12. | smoothly in sequence, Practice skills with a partner. Improve teamwork and 2
communication
14. | Assessment — VI 2
TOTAL 26
Text Books:

1. FIBA, "Official Basketball Rules", International Basketball Federation (FIBA)
2. Dr. James Naismith, "Basketball: Its Origin & Development”,
3. John R. Wooden, "Practical Modern Basketball”, Allyn & Bacon

Reference Books:

1. James Naismith — Basketball: Its Origin and Development — University of Nebraska Press.

2. Jerry V. Krause & Don Meyer — Basketball Skills & Drills — Human Kinetics

E-Resources:
1. Rules of Basketball : How to Play Basketball : Basketball Rules for Beginners
2. How To Dribble A Basketball For Beginners! Basketball Basics for Kids Basketball Training
3. How To Shoot A Basketball For Beginners! Basketball Basics [SECRETS]
4. Basketball: Rebounding

Back to Structure
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Program: B. Tech (Artificial Intelligence and Data Science) Semester: 111
Course: Liberal Learning — 111 (Cricket) Code: 25ADCC305G
Teaching Scheme (Hrs/week) Evaluation Scheme (Marks)
Lecture | Practical | Tutorial | Credit CIE ETE TW PR OR | Total
- 02 - 01 - - 25 - - 25

Prerequisites:

Proper health, Basic knowledge of rules of the game.

Course Objectives:

e To develop basic cricket skills. Fitness, teamwork, and knowledge of rules and strategies for
effective game performance.

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

Analyze batting, bowling, fielding, and match strategies across T20, ODI, and Test cricket
co1 formats.
CO?2 Apply t_agtical decision-making, leadership, field placements, and performance analysis during
competitive matches.
CO3 Demongtrate effective crick_et perforn)ancg by integrating sports psychology, nutrition, injury
prevention, and technology in match situations.
Course Contents:
Sr. Description Duration
No. (Hrs.)
1. Batting Strategies: Build innings in different formats 2
2. Bowling Plans: Field settings and tactical bowling 2
3. | Captaincy & Leadership: Decision-making and leadership 2
4. Match Strategy: Powerplay, middle overs, death overs 2
5. | T20 Cricket Strategies: Aggressive tactics 2
ODI Cricket Strategies / Test Cricket Strategies: Rotation of strike and
. partnerships / Patience and long-form tactics 2
7. | Assessment —V 2
8. | Advanced Field Placements: Offensive and defensive setups 2
9. | Sports Psychology: Confidence and concentration 2
10. | Nutrition for Cricketers: Performance nutrition 2
11. | Injury Prevention & Recovery: Basic sports medicine 2
12. | Technology in Cricket: DRS, Hawk-Eye, performance analysis 2
14. | Assessment — VI 2
TOTAL 26
Text Books:

1. Sanjay Manjrekar, "Cricket Fundamentals”, Orient BlackSwan

2. Ravi Shastri, "Winning Cricket: Skills and Strategies”, Notion Press
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3. R. Sridhar, "Coaching Beyond", Rupa Publications India

Reference Books:

1. Rob Eastaway, "Cricket Explained: From Grubbers to Googlies", St. Martin’s Griffin
2. Surendra Shrivastava, "Cricket — Khel Aur Niyam", Prabhat Prakashan

E-Resources:

1. Sports and Performance Nutrition, II'T Madras, https://onlinecourses.nptel.ac.in/noc24 _hs82/

How to Play Cricket

2
3. Cricket rules explained in 2 minutes
4. Every Cricket Shot Explained in 21 Minutes

Back to Structure
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Program: B. Tech (Artificial Intelligence and Data Science) Semester: 111
Course: Liberal Learning — 111 (Rifle and Pistol Shooting) Code: 25ADCC305H
Teaching Scheme (Hrs/week) Evaluation Scheme (Marks)
Lecture | Practical | Tutorial | Credit | CIE ETE TW PR OR | Total
- 02 - 01 - - 25 - - 25

Prerequisites:

Proper health, Basic knowledge of rules of the game.

Course Objectives:

1. To develop safe shooting skills, accuracy concentration, and proper shooting techniques in
students. It also aims to build discipline, confidence and prepare shooters for competitive events.

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

co1 | Explain safe rifle handling, range discipline, equipment, and match procedures.
co2 | Demonstrate proper shooting techniques, physical coordination, and shooting posture.
co3 | Apply mental focus, concentration, and scientific principles to improve shooting performance.
coa | Demonstrate sportsmanship, discipline, and overall proficiency in competitive shooting.
Course Contents:
ST Description Duration
No. (Hrs.)
1. Recoil Management: How to avoid recoil 2
2. Loading and Unloading Procedures: Procedure to load a gun. 2
3. Malfunction Identification and Clearance: What is malfunction and its solutions 2
4, PGun Cleaning and Maintenance: Process to open a gun and clean it 2
Ammunition Types and Selection: Selecting a perfect ammunition from different
> ammunition companies 2
6. Environmental Effects on Shooting: Effect on a shot of environment 2
7. | Assessment —V 2
8. | Scoring Systems: How to read score. 2
9. | Competition Rules: Explaining the rules and commands 2
10. | Match Preparation: Physical and mental preparation of a shooter for match 2
Mental Conditioning and Concentration: Making a shooter mentally strong and
1. increasing concentration process 2
12. | Time-Controlled Shooting: Procedure to fire a shot in given time 2
13. | Assessment — VI 2
TOTAL 26
Text Books:
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1. International Shooting Sport Federation (ISSF), "ISSF Official Statutes, Rules and Regulations”,

International Shooting Sport Federation (ISSF)
2. National Rifle Association (NRA), "The NRA Guide to the Basics of Pistol Shooting”, National

Rifle Association of America
3. National Rifle Association (NRA), "The NRA Guide to the Basics of Rifle Shooting™, National

Rifle Association of America

Reference Books:

1. National Rifle Association (NRA), "The Fundamentals of Rifle Marksmanship”, National Rifle

Association of America
2. International Shooting Sport Federation (ISSF), "ISSF Official Statutes, Rules and Regulations”,

International Shooting Sport Federation (ISSF)
3. National Rifle Association (NRA), "The NRA Guide to the Basics of Pistol Shooting"”, National

Rifle Association of America
4. National Rifle Association (NRA), "The NRA Guide to the Basics of Rifle Shooting", National

Rifle Association of America

E-Resources:
1. Introduction to Exercise Physiology & Sports Performance, 1IT Madras,
https://nptel.ac.in/courses/109106406
2. Open Sight Air Rifle Shooting Sports For Beginners. @ TheGunzoneNetwork - YouTube

3. Basics of the Standing Position | Sauer Academy
4. The Ideal Air Rifle Shooter with Abhinav Bindra [IND]

Back to Structure
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Program: B. Tech (Artificial Intelligence and Data Science)

Semester: 111

Course: Liberal Learning — 111 (Volleyball) Code: 25ADCC305I
Teaching Scheme (Hrs/week) Evaluation Scheme (Marks)
Lecture Practical | Tutorial | Credit | CIE ETE TW PR | OR Total
- 02 - 01 - - 25 - - 25

Prerequisites:

Proper health, Basic knowledge of rules of the game.

Course Objectives:

e To equip participants with the essential skills and knowledge of volleyball, enabling them to
perform fundamental techniques, understand basic rules, and participate in basic gameplay
scenarios confidently.

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

Co1 Explain safe rifle handling, range discipline, equipment, and match procedures.
CO2 Demonstrate proper shooting techniques, physical coordination, and shooting posture.
CO3 | Apply concentration, mental focus, and scientific principles to improve shooting performance.
CO4 | Demonstrate discipline, sportsmanship, and overall proficiency in competitive shooting.
Course Contents:
ST Description Duration
No. (Hrs.)
Double Blocking Technique: Introduction to double blocking, stance and ready
1 position, footwork for lateral movement, timing the jump with the attacker, hand »
' positioning over the net, coordination between middle and wing blocker, drills on
blocking angles and recovery.
Advance Digging: Advanced defensive posture, digging against hard-driven
2. spikes, rolling and diving techniques, pancake save, anticipation and reading the 2
attacker, transition from defense to offense, reaction drills.
Advance Setting: Jump setting, back setting, quick setting, setting accuracy under
3. pressure, decision-making, communication with hitters, setter movement and 2
transition drills.
Cross Court And Line Spiking: Approach mechanics, body positioning, wrist
4. action, cross-court attack, line attack, shot placement, attacking against blockers, 2
controlled hitting drills.
Advanced Blocking: Single, double and triple blocking strategies, reading setter
5. intentions, block coverage, penetration over the net, transition after blocking, 2
tactical blocking drills.
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Libero Skills: Role and responsibilities of the libero, serve receive, defensive

6. positioning, emergency setting, court communication, floor defense techniques, 2
specialized libero drills.

7. Assessment — V 2
Offensive Systems (5-1): Introduction to the 5-1 offensive system, player

8. rotations, setter responsibilities, transition from defense to offense, positional 2

responsibilities, team coordination.

Offensive Combinations: Quick attacks, tandem attack, slide attack, combination
9. plays, synchronization between setter and attackers, offensive communication and 2
execution drills.

Team Defensive System: Perimeter defense, rotational defense, block-defense

10. | coordination, defensive coverage, court positioning, communication, transition to 2
counterattack.
Tactical Serving: Float serve and jump serve placement, serving strategies against

11. | different formations, targeting weak receivers, serving under pressure, tactical 2

decision-making.

Competitive Match Practice: Full competitive matches following official rules,

12. | tactical implementation, referee signals, teamwork, leadership, sportsmanship, and 2
post-match performance evaluation.
13. | Assessment — VI 2
TOTAL 26
Text Books:

1. Fédération Internationale de Volleyball (FIVB), "Official Volleyball Rules”, FIVB Publications
2. Bonnie Kenny & Cindy Gregory, "Volleyball: Steps to Success”, Human Kinetics

3. Anita Bean, "The Complete Guide to Sports Nutrition", Bloomsbury Sport

4. lan Jeffreys, "The Warm-Up", Human Kinetics

Reference Books:

1. Pete Waite, "Aggressive Volleyball", Human Kinetics
2. Bob Bertucci, "Volleyball Drill Book", Human Kinetics

E-Resources:

1. Volleyball Rules : How to Play Volleyball : The Rules of VVolleyball EXPLAINED!
2. 6 Basic Skills in Volleyball - YouTube
3. Evervything You Need to Know About the Game of Volleyball - YouTube

Back to Structure
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Program: B. Tech (Artificial Intelligence and Data Science) Semester: 111
Course: Liberal Learning — 111 (Football) Code: 25ADCC305J
Teaching Scheme (Hrs/week) Evaluation Scheme (Marks)
Lecture | Practical | Tutorial | Credit | CIE ETE TW PR OR Total
- 02 - 01 - - 25 - - 25

Prerequisites:
Proper health, Basic knowledge of rules of the game.
Course Objectives:
e To enhance football players’ technical skills, tactical understanding, physical fitness, teamwork,
and sportsmanship, fostering a comprehensive understanding and appreciation of the game.
Course Outcomes: Upon successful completion of the course, students will be able to:

CO1 | Explain attacking, defensive, formation, and set-piece principles in football.

CO2 | Apply possession, counter-attacking, and transition strategies in match situations.

CO3 | Analyze performance using psychology, nutrition, injury management, and technology.

CO4 | Demonstrate teamwork, decision-making, and tactical skills during matches.

Course Contents:

ST Description Duration
No. P (Hrs.)

Principles of Attack: Understand and apply the principles of attack, including
1. | creating space, supporting teammates, progressing the ball, and creating goal- 2
scoring opportunities.

Principles of Defense: Understand and apply the principles of defense, including
2. | pressure, cover, balance, marking, and communication to effectively prevent 2
opponents from scoring.

Team Formations: Understand and apply different team formations to improve
player positioning, tactical organization, and overall team performance.
Transition Play: Understand and apply effective transition play by quickly
switching between attacking and defensive phases to maintain team advantage.
Possession-Based Football: Develop possession-based football skills by
5. improving ball retention, passing accuracy, movement, and decision-making to 2
control the game effectively.

Counter-Attacking Football: Understand and apply counter-attacking principles

6. | by transitioning quickly from defense to attack through speed, movement, and 2
effective decision-making.
7. | Assessment-V 2
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Set-Piece Organization: Understand and apply set-piece organization by

8. | developing effective attacking and defensive strategies for free kicks, corners, and 2
restarts.
Sports Psychology: Develop mental skills such as confidence, focus, motivation,

9. | resilience, and decision-making to enhance football performance and overall 2
sporting attitude.
Injury Management: Understand basic injury management practices, including

10. | prevention, immediate care, recovery strategies, and safe return-to-play procedures
for football players.
Technology in Football: Understand the role of technology in football by

11. | exploring tools for performance analysis, player development, match decisions, and 2
injury prevention.

12, Full Match Analysis: Analyze full match performance by evaluating tactics, )
player decisions, team organization, strengths, and areas for improvement.

13. | Assessment-VI 2

TOTAL 26

Text Books:

1. Fédération Internationale de Football Association (FIFA), "Laws of the Game", FIFA

2. International Football Association Board (IFAB), "Laws of the Game”, IFAB

Reference Books:

1. Charles Hughes, "The Winning Formula in Soccer”, Meyer & Meyer Sport
2. Fédération Internationale de Football Association (FIFA), "Laws of the Game", FIFA

3. International Football Association Board (IFAB), "Laws of the Game", IFAB

E-Resources:

1. Udemy — Soccer Courses - https://www.udemy.com/topic/soccer/

. Beginner’s guide to football | Football for dummies

2
3. Every position in soccer explained
4

Rules Of Soccer : How to play Soccer : Soccer Rules for Beginners

Back to Structure
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Program: B. Tech. (Artificial Intelligence and Data Science) Semester: 111
Course: Internship — 11 Code: 25ADIN302
Teaching Scheme (Hrs./week) Evaluation Scheme (Marks)
Lecture | Practical | Tutorial | Credit | CIE ETE TW PR OR Total
- - - 02 - - 25 - - 25
Preamble:

Internships serve as vital educational and career development experiences, offering practical exposure in
a specific field. Employers seek individuals who possess the necessary skills and an understanding of
industry environments, practices, and cultures. This internship is designed as a structured, short-term,
supervised training program, often centered on specific tasks or projects with clear timelines. The primary
goal is to immerse technical students in an industrial setting, providing experiences that cannot be
replicated in the classroom. This exposure aims to develop competent professionals who understand the
social, economic, and administrative factors influencing the operations of industrial organizations.

Course Objectives:

1. Exposure to students to the industrial environment, which cannot be provided in the classroom
and hence creating deployable professionals for the industry.
2. Learn to implement the technical knowledge in real industrial situations.

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

co1 Gain exposure to industry practices and understand how academic concepts are applied in
professional settings.

CO?2 De\{elop and demonstrate effective communication and teamwork skills within a work
environment.

CO3 Irr:grove your problem-solving and time management skills by working in real-world industry
settings.

Internship Requirements
1. Internship Duration: It is mandatory for all students to undergo an internship after every

semester during vacations for the duration of 4 weeks. Internships completed during this period
will be considered for the assessment of Term Work (TW).
2. Internship Opportunities: Students can explore various opportunities for internships at:
a. Industries
b. Research labs or organizations
c. Collegiate clubs
d. In-house research projects
e. Online internships
3. Support and Assistance: Students can seek assistance for securing internships from:
a. The Training and Placement cell, along with departmental coordinators
b. Department or institute faculty members
c. Personal contacts
d. Directly connecting with industries or organizations
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4. Request Letter: Once an industry, research organization, or collegiate club is identified, students
must obtain a request letter from the concerned department or placement office. This letter, in the
standard format must be duly signed by the authority, should be addressed to the HR manager or
relevant authority.

5. Confirmation Letter: Students must submit the confirmation letter from the industry, research
organization, or collegiate club to the Internship Coordinator and the Head of Department (HOD)
office.

6. Joining Report: Upon commencing the internship, students must submit the joining report,
joining letter, or a copy of the confirmation email to the Internship Coordinator and the HOD
office.

7. Faculty Mentor: A faculty member will be assigned as a mentor to a group of students. The
mentor will be responsible for monitoring, evaluating, and assessing student internship activities.
The faculty mentor is also required to visit the internship location and submit formal feedback to
the Internship Coordinator.

8. Faculty Visits: Faculty members are advised to visit the internship site once or twice during the
internship period to monitor progress.

9. Progress Report: Students must submit progress report fortnightly to their faculty guide and the
final internship report to the Internship Coordinator and department office.

10. Evaluation Report: After the completion of the internship, the mentor, along with the assessment
panel members, should submit the evaluation report of the students to the department office and
the Internship Coordinator.

11. Internship Certificate: Students must receive the Internship Certificate from the industry and
submit it to the Internship Coordinator and department office.

12. Presentation and Assessment: Students are required to give a presentation on their internship
work as part of the term work. The internship diary and report will also be verified and assessed.

Back to Structure
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SYLLABUS
SEMESTER - IV
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Program: B. Tech. (Artificial Intelligence and Data Science) Semester: IV

Course: Operating System Code: 25ADPC405

Teaching Scheme (Hrs/week) Evaluation Scheme (Marks)

Lecture

Practical

Tutorial

Credit

CIE

ETE

T™W

PR

OR

Total

03

03

40

60

100

Prerequisites:

Fundamentals of Computer Hardware and Software

Course Objectives:

To understand the major components of an Operating System and its functions.

To introduce the concept of a process and its management, including transitions and scheduling.
To understand basic concepts related to Inter-Process Communication (IPC),

To understand the concepts and implementation of memory management

To understand the functions of an Operating System in storage management and device
management.

To study the need for and fundamentals of special-purpose operating systems in light of
emerging technologies.

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

COo1

Understand the basic concepts and functions of Operating Systems.

CO2

Describe process management policies and illustrate CPU scheduling of processes.

CO3

Explain and apply synchronization primitives and evaluate how Operating Systems handle
deadlock conditions.

CO4

Describe and analyze memory allocation and management functions of Operating Systems.

CO5

Illustrate 1/0 and file management policies.

CO6

Compare the functions of various special-purpose Operating Systems.

Course Contents:

Unit Description Dle_rlegl.;)n
Introduction to OS
1 What is OS, Structure, Goals of OS, OS functions and characteristics, Evolution of 7Hrs
" | OS, lIssues in OS design, Types of System Calls, Types of OS: Batch, time sharing,
multiprogramming, distributed, network and real-time systems,
Process Management
2 Process concept, Process States, Process Control, Process Operations, Threads: Types, ZHrs
" | Multicore Programming, Multithreading, Issues, Process Scheduling: Types of
process schedulers, Types of scheduling, Scheduling algorithms:
3 Process Coordination 7Hrs
" | Synchronization: Principles of Concurrency, Mutual Exclusion, Semaphores, Mutex,
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Classical synchronization problems: R/W Problem, Producer and Consumer problem,
Deadlock: Principles, Deadlock Prevention, Deadlock Avoidance, Deadlock
Detection, Recovery from Deadlock.
Memory Management
4 Memory Management Requirements, Memory Partitioning: Fixed, Dynamic 7Hrs
" | Partitioning, Buddy System, Paging, Segmentation. Virtual Memory: Concepts,
Paging, Segmentation, Page Replacement Policies.
I/0 and File Management
5 I/0 Devices, Organization of the 1/O Function, I/0 Buffering, Disk Scheduling 7Hrs
" | Policies. File Management: Concepts, File Organization, Access methods, File
Directories, File Sharing. Record Blocking, Secondary Storage Management.
Special-purpose Operating Systems
5 Open-source and Proprietary OS, Distributed OS, Network OS, Embedded OS, Cloud 7 Hrs
" | and IoT OS, Real-Time OS, Mobile OS, Multimedia OS, Comparison of Functions in
Various Special-purpose OS.
TOTAL | 42 Hrs
Text Books:

1. A. Silberschatz, P. Galvin, G. Gagne, Operating System Concepts, 10th ed., Wiley, 2018.

W. Stallings, Operating Systems: Internal and Design Principles, 9th ed., Pearson, 2018.

A. Tanenbaum, Modern Operating Systems, Pearson, 4th ed., 2015.

S. Das, Unix Concepts and Applications, 4th ed., McGraw Hill, 2017.

R. Michael, Mastering Unix Shell Scripting, 2nd ed., Wiley, 2008.

6. D. Ambawade, D. Shah, Linux Labs and Open-Source Technologies, Dreamtech Press, 2014.

o~ N

Reference Books:

1. N. Chauhan, Principles of Operating Systems, 1st ed., Oxford University Press, 2014.

2. A. Tanenbaum and A. Woodhull, Operating System Design and Implementation, 3rd ed., Pearson.

3. R. Arpaci-Dusseau and A. Arpaci-Dusseau, Operating Systems: Three Easy Pieces, CreateSpace
Independent Publishing Platform, 1st ed., 2018.

4. Y. Kanetkar, Unix Shell Programming, BPB Publications, 2003.

5. B. Forouzan and R. Gilberg, Unix and Shell Programming, Cengage Learning, 2003.

E-Resources:

1. https://repository.dinus.ac.id/docs/ajar/Operating System.pdf
2. https:/Inptel.ac.in/courses/106/105/106105214/
3. https://nptel.ac.in/courses/106/106/106106144/
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Prog

ram: B. Tech. (Artificial Intelligence and Data Science) Semester: 1V

Course: Operating System Lab Code: 25ADPC405P

Teaching Scheme (Hrs/week) Evaluation Scheme (Marks)

Lecture Practical | Tutorial Credit CIE ETE T™W PR OR Total

- 02 - 01 - - - - 25 25

Prerequisites:

Fund

amentals of Computer Hardware and Software

Course Objectives:

To understand the major components of an Operating System and its functions.

To introduce the concept of a process and its management, including transitions and scheduling.
To understand basic concepts related to Inter-Process Communication (IPC),

To understand the concepts and implementation of memory management

To understand the functions of an Operating System in storage management and device
management.

To study the need for and fundamentals of special-purpose operating systems in light of
emerging technologies.

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

Co1

Understand the basic concepts and functions of Operating Systems.

CO2

Describe process management policies and illustrate CPU scheduling of processes.

CO3

Explain and apply synchronization primitives and evaluate how Operating Systems handle
deadlock conditions.

CO4

Describe and analyze memory allocation and management functions of Operating Systems.

CO5

Illustrate 1/0 and file management policies.

CO6

Compare the functions of various special-purpose Operating Systems.

List of Experiments/Exercises: (At least 10 Exercises/Activity to be Completed)

1

okrwn

. Case Study:
a. Brief History of UNIX/Linux, Windows 9x, Mac OS, Chrome OS, Mobile OS
b. Architecture UNIX/Linux, Windows 9x, Mac OS, Chrome OS, Mobile OS
c. Installation of Unix/Linux Windows 9x, Mac OS, Chrome OS, Mobile OS
Use of Vi Editor with Any example
Use of Nano Editor Any example
Use of Power Shell Any example
Use of Vim/ Sublime Any example
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6. Execution of Unix General Purpose Utility Commands
echo, clear, exit, date, time, uptime, cal, cat, tty, man, which, history, id, pwd, whoami, ping,
ifconfig, pr, Ip, Ipr, Ipstat, Ipq, lprm, cancel, mail, etc.
Study the Unix, windows & Mac OS file system (tree structure), file and directory permissions,
and single-user and multi-user environments.
8. Execution of File System Management Commands
Is, cd, pwd, cat, mkdir, rmdir, rm, cp, mv, chmod, wc, piping and redirection, grep, tr, echo, sort,
head, tail, diff, comm, less, more, file, type, wc, split, cmp, tar, find, vim, gzip, bzip2, unzip,
locate, etc.
9. Execution of User Management Commands
who, whoami, su, sudo, login, logout, exit, passwd, useradd/adduser, usermod, userdel,
groupadd, groupmod, groupdel, gpasswd, chown, chage, chgrp, chfn
10. Execution of Process Management Commands
ps, pstree, nice, Kill, pkill, killall, xkill, fg, bg, pgrep, renice, etc

~

11. Execution of Memory Management Commands
free, /proc/ meminfo, top, htop, df, du, vmstat, demidecode, sar, pagesize, etc.
12.Study of Shell Programming
Types of Shell, Variables and Operators, Control Structure,
2) Write a shell script to perform arithmetic operations.
3) Write a shell script to calculate simple interest.
4) Write a shell script to determine largest among three integer numbers
5) Execute the following advanced shell scripts using grep / sed commands:
Write a script using grep command to find the number of words character, words and lines in a file.
6) Write a script using egrep command to display list of specific type of files in the directory.
Write a script using sed command to replace all occurrences of particular word in given a file.

Text Books:

1. A. Silberschatz, P. Galvin, G. Gagne, Operating System Concepts, 10th ed., Wiley, 2018.

2. W. Stallings, Operating Systems: Internal and Design Principles, 9th ed., Pearson, 2018.

3. A. Tanenbaum, Modern Operating Systems, Pearson, 4th ed., 2015.

4. S. Das, Unix Concepts and Applications, 4th ed., McGraw Hill, 2017.

5. R. Michael, Mastering Unix Shell Scripting, 2nd ed., Wiley, 2008.

6. D. Ambawade, D. Shah, Linux Labs and Open-Source Technologies, Dreamtech Press, 2014.

Reference Books:

1. N. Chauhan, Principles of Operating Systems, 1st ed., Oxford University Press, 2014.

2. A. Tanenbaum and A. Woodhull, Operating System Design and Implementation, 3rd ed., Pearson.

3. R. Arpaci-Dusseau and A. Arpaci-Dusseau, Operating Systems: Three Easy Pieces, CreateSpace
Independent Publishing Platform, 1st ed., 2018.
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4.Y. Kanetkar, Unix Shell Programming, BPB Publications, 2003.
5. B. Forouzan and R. Gilberg, Unix and Shell Programming, Cengage Learning, 2003.

E-Resources:

1. https://repository.dinus.ac.id/docs/ajar/Operating System.pdf

2. https://nptel.ac.in/courses/106/105/106105214/
3. https://nptel.ac.in/courses/106/106/106106144/
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Program: B. Tech. (Artificial Intelligence and Data Science) Semester: 1V
Course: Database Management Systems Code: 25ADPC406
Teaching Scheme Teaching Scheme (Hrs/week)
Lecture | Practical | Tutorial | Credit CIE ETE TW | PR | OR | Total
03 - - 03 40 60 - - - 100

Prerequisites:
Discrete Mathematics, Data Structures

Course Objectives:

To describe fundamental database concepts, design principles, and develop ER/EER models.

2. To develop SQL and PL/SQL programs for effective data manipulation and procedural operations.
3. To apply normalization techniques for designing consistent and well-structured relational
databases.

4. To analyze transaction processing, concurrency control mechanisms, and recovery techniques for
reliable database systems.

5. To evaluate NoSQL database models and assess their suitability for managing unstructured and
semi-structured data.

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

Explain the fundamentals of database management systems, including data models, ER

co1 Modeling, and database design.

CO?2 Construct and implement SQL and PL/SQL code to manage and manipulate data in relational
databases.

CO3 Apply normalization rules to enhance database structure and ensure data consistency and
integrity.

cou4 Analyze transaction properties and evaluate concurrency control techniques for ensuring
database reliability.

CO5 Compare various NoSQL database models and justify their use for handling diverse and
unstructured data formats.

CO6 Explain the fundamentals of database management systems, including data models, ER

Modeling, and database design.
Course Contents:

Duration

Unit | Description (Hrs.)

Unit I - Introduction to Database Management System.

Unit I: Introduction, Purpose of Database Systems, Database System
Applications, View of Data, Database System Architecture. Data Models.
Database Design and ER Model: Entity, Attributes, Relationships, Constraints,
Keys, Design Process, Entity Relationship Model, ER Diagram, Extended E-R
Features, converting ER and EER diagram into tables.

7 Hrs
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Unit Il — SQL Queries

Unit 11: Database Languages. SQL Characteristics and Advantages, Data Types

2. | and Literals, DDL, DML, Select Queries and clauses, SQL Operators, Aggregate 7 Hrs

Functions.

Case Study: Implementation of Unit 1 case study using SQL.

Unit I11: Advanced SQL Queries and PL/SQL

View, Indexes, Group by and Having Clause, Join Queries, Set operation, DCL,

TCL, PL/SQL: Procedure, Function, Cursors, Trigger

3. | Case Study: Design and implement a Student Course Management System using 7 Hrs

SQL and PL/SQL to manage students, courses, and faculty members efficiently.

The system should store and retrieve relevant data, ensuring integrity, security,

and performance optimization.

Unit IV - Relational Database Design.

Relational Model: Basic concepts, Attributes and Domains, CODD's Rules,

Relational Integrity: Domain, Referential Integrities, Enterprise Constraints.

4. | Database Design: Features of Good Relational Designs, Normalization, Atomic 7 Hrs

Domains and First Normal Form, 2NF, 3NF, BCNF

Case Studies: Design and Optimization of a Relational Database for a University

Management System.

Unit IV - Database Transactions

Basic concepts of a Transaction, ACID Properties, Concept of Schedule, serial

schedule, Serializability — Conflict and View, Concurrency Control Protocols-

Lock based and timestamp-based protocols, Recovery techniques.

Case study: Design Online Shopping Cart Transaction Management In an e-

commerce platform, multiple users simultaneously add, update, and purchase

products. To ensure data consistency and reliability, the system must handle

concurrent transactions effectively

Unit V - NoSQL Database

Introduction to NoSQL Database, NoSQL data models, CAP Theorem and BASE

6. Properties, Comparative study of SQL and NoSQL, MongoDB: CRUD 7 Hrs

Operations, Indexing and Aggregation, Map Reduce.

Case study: Study NoSQL Database Selection for a Social Media Platform.
TOTAL | 42 Hrs

7 Hrs

Text Books:

1. SilberschatzA.KorthH., SudarshanS.,"Database System Concepts”, McGrawHill
Publishers,7th Edition, 2020 ISBN 978-0-07-802215-9.

2. lvan Bayross, "SQL, PL/SQL the Programming Language of Oracle”, BPB Publications,
2014 1SBN: 9788176569644.

3. Connally T,BeggC.,"DatabaseSystems-APractical ApproachtoDesign,Implementationand
Management", Pearson Education, 5th Edition, 2010, ISBN 81-7808-861-4.
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2. Pramod J. Sadalage and Martin Fowler, "NoSQL Distilled", Addison Wesley, ISBN 10:
0321826620, 2013, ISBN 13: 978-0321826626.

Reference Books:

1. C.J. Date, "An Introduction to Database Systems", Addison-Wesley, 8th Edition, 2004, ISBN
0321189566. S. K. Singh, "Database Systems: Concepts, Design and Application”, Pearson
Education, 2009,ISBN 9788177585674.Kristina Chodorow, Michael Dierolf, *"MongoDB:
The Definitive Guide", O“Reilly Publications, 3rd Edition, 2019 ISBN 9781491954461.

2. Kevin Roebuck, "Storing and Managing Big Data - NoSQL, HADOOP and More", Emereo
Pty Limited, 2011,ISBN. 1743045743, 9781743045749.
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Program: B. Tech. (Artificial Intelligence and Data Science) Semester: 1V
Course: Database Management System Lab Code: 25ADPC406P
Teaching Scheme Teaching Scheme (Hrs/week)
Lecture | Practical | Tutorial | Credit CIE ETE TW | PR | OR | Total
- 02 - 01 - - - 25 - 25

Prerequisites:
Discrete Mathematics, Data Structures

Course Objectives:
e To describe fundamental database concepts, design principles, and develop ER/EER
models.
e To develop SQL and PL/SQL programs for effective data manipulation and procedural
operations.
e To apply normalization techniques for designing consistent and well-structured relational
databases.
e To analyze transaction processing, concurrency control mechanisms, and recovery
techniques for reliable database systems.
e To evaluate NoSQL database models and assess their suitability for managing
unstructured and semi-structured data.
Course Outcomes: Upon successful completion of the course, students will be able to:

Explain the fundamentals of database management systems, including data models, ER

CO1 . .
Modeling, and database design.

CO2 Construct and implement SQL and PL/SQL code to manage and manipulate data in relational
databases.

CO3 Apply normalization rules to enhance database structure and ensure data consistency and
integrity.

co4 Analyze transaction properties and evaluate concurrency control techniques for ensuring
database reliability.

CO5 Compare various NoSQL database models and justify their use for handling diverse and
unstructured data formats.

CO6 Explain the fundamentals of database management systems, including data models, ER
Modeling, and database design.

Course Contents:
Guidelines for Instructor's Manual

The instructor’s manual should briefly cover the university/program background, course objectives,
syllabus, lab conduction methods, and assessment criteria. It should provide topic-wise concepts,
expected outcomes, and a list of practical assignments using languages such as C, C++, or Java. Sample
code structures, algorithmic logic, and references should be included to support effective lab delivery.
Standard evaluation rubrics, viva questions, and clarity on CO (Course Outcome) mapping must be
provided. The manual is intended to ensure consistency in lab sessions and support instructors in
aligning activities with the desired learning outcomes.
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Guidelines for Student's Lab Journal

The student’s lab journal should follow a uniform structure containing the experiment title, objective,
problem statement, algorithm or pseudocode, program code, sample input/output, and conclusion. It
should reflect individual work and understanding. Each journal must include a content index and a
summary of weekly progress. Code documentation and neat presentation are expected. This record
serves as the student’s learning evidence and must be duly signed and verified each week by the lab
instructor.

Guidelines for Lab /TW Assessment

The term work should be continuously assessed throughout the semester. Marks should be allotted based
on timely submissions, code functionality, understanding of concepts, journal completion, and viva
performance. Experiments should be graded using standardized rubrics focusing on logic design,
correctness, output, and documentation. Bonus weightage may be given for case study analysis and the
mini-project. The goal is to promote regular engagement, practical proficiency, and overall conceptual
clarity.

Guidelines for Practical Examination

The practical examination should assess the student’s coding ability, problem-solving skills, and
conceptual understanding. It should consist of one programming problem from the performed
experiments and an oral viva. Students must write and execute the solution independently within the
given time frame. Evaluation should be based on execution correctness, code structure, and oral
response, using standard rubrics. Both internal and external examiners must align on evaluation
methods.

Guidelines for Laboratory Conduction

Laboratory sessions should begin with a brief explanation of the topic, objectives, and expected
outcomes. Instructors should encourage active participation, individual coding practice, and peer
learning. Faculty should monitor progress during the session and resolve student doubts. Weekly viva
or discussion should be conducted for conceptual reinforcement. A lab timetable, attendance record, and
assessment log should be maintained. The aim is to build consistent technical skills and analytical
thinking through hands-on practice.

List of Experiments/Exercises: (At least 10 Exercises/Activity to be Completed)

Real-Time Application Design with ER Modeling

1. Decide a real time application and formulate a problem statement for the application to be
developed. Propose a Conceptual Design using ER features using tools like ERD plus, ER Win etc.
(Identifying entities, relationships between entities, attributes, keys, cardinalities, generalization,
specialization etc.) Convert the ER diagram into tables on paper and propose an optimal database
design using different normalization concepts.

DDL Operations in SQL

2. Write and execute SQL Data Definition Language (DDL) commands such as CREATE, ALTER,
DROP, RENAME, and TRUNCATE to define and modify tables. Insert data into the tables and apply
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appropriate integrity constraints such as NOT NULL, UNIQUE, PRIMARY KEY, FOREIGN KEY,
and CHECK. (The application may vary as per the subject teacher’s requirement.

Data and Access Control with SQL

3. Design and run SQL queries to demonstrate the following:

a) Data Manipulation (DML): Use SQL statements to INSERT, UPDATE, and DELETE records.
Apply arithmetic, logical, set operators, pattern matching, and string functions.

b) Access Control (DCL): Use GRANT, REVOKE, and ROLE commands to manage user access.
c) Transaction Control (TCL): Apply START TRANSACTION, COMMIT, ROLLBACK, and
SAVEPOINT commands to manage transactions.

SQL Computation and Functions

4. Implement SQL queries for different SQL concepts for SQL computation (arithmetic operators,
logical operators, pattern matching, IN and NOT IN predicates, and MySQL built-in functions).

Grouping and Views in SQL

5. Implement SQL queries for different SQL concepts such as grouping data using the GROUP BY
clause, employing the HAVING clause, applying the EXISTS/NOT EXISTS operators, Creating and
using Database Views.

Joins and Subqueries in SQL

6.Write SQL queries to demonstrate the different SQL concepts like subqueries, performing various
join operations, and using set operators in MySQL.

Stored Procedure and PL/SQL Block

7. Write a Stored Procedure namely prograde for the categorization of student. If marks scored by
students in examination is <=1500 and marks>=990 then student will be placed in distinction
category if marks scored are between 989 and 900 categories is first class, if marks 899 and 825
category is Higher Second Class. Write a PL/SQL block to use procedure created with above
requirement.

Stud Marks (name, total marks) and Result (Roll, Name, Class)

Triggers for Salary Tracking

8. A Company wants to track employee salary changes, maintain company-wide statistics, and log
employment history efficiently using row-level triggers. Implement BEFORE and AFTER
triggers on EMPLOYEE, COMPANY _INFO, and EMP_LOG tables using INSERT, UPDATE
and DELETE operations.

EMPLOYEE (Emp_Id, First_ Name, Last_ Name, Email, Phone No, Hire Date, Job Profile, Salary,
HRA)

COMPANY _INFO (Emp_Count, Total_Salary Expenses)

EMP_LOG(Emp_Id, Old_Salary, New_Salary, Edit_Time, Job_Status)

Parameterized Cursor for Merging Data
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9. Write a PL/SQL block of code using parameterized Cursor that will merge the data available in
the newly created table Rollcall with the data available in the table O_RollCall. If the data in the
first table already exist in the second table then that data should be skipped.

CRUD Operations in MongoDB
10. An institute maintains details of all teachers, including name, qualifications, department details,
experience, and salary structure, date of joining, appointement_nature and area of expertise.
Design and implement MongoDB queries to perform CRUD operations on the teacher’s
collection for various administrative tasks. Create the above collection, insert suitable documents

and design updation and retrieval queries requiring comparison and logical operators, save()
method, etc.

MongoDB Aggregation and Indexing
11. MongoDB - Aggregation and Indexing: Design and Develop MongoDB Queries using
aggregation and indexing with suitable examples using MongoDB.
MongoDB Map-Reduce
12. MongoDB - Map reduce operations: Implement Map reduces operation with a suitable example
using MongoDB.
Java MySQL Connectivity
13. Write a program to implement MySQL database connectivity with Java as a front-end language
to implement Database navigation operations (add, delete, edit etc.)
Text Books:

1. SilberschatzA.KorthH., SudarshansS.,"Database System Concepts”, McGrawHill
Publishers,7th Edition, 2020 ISBN 978-0-07-802215-9.

2. lvan Bayross, "SQL, PL/SQL the Programming Language of Oracle”, BPB Publications,
2014 1SBN: 9788176569644.

3. Connally T,BeggC.,"DatabaseSystems-APractical ApproachtoDesign,Implementationand
Management"”, Pearson Education, 5th Edition, 2010, ISBN 81-7808-861-4.

4. Pramod J. Sadalage and Martin Fowler, "NoSQL Distilled", Addison Wesley, ISBN 10:
0321826620, 2013, ISBN 13: 978-0321826626.

Reference Books:

3. C.J. Date, "An Introduction to Database Systems", Addison-Wesley, 8th Edition, 2004, ISBN
0321189566. S. K. Singh, "Database Systems: Concepts, Design and Application”, Pearson
Education, 2009,ISBN 9788177585674.Kristina Chodorow, Michael Dierolf, "MongoDB:
The Definitive Guide", O“Reilly Publications, 3rd Edition, 2019 ISBN 9781491954461.

4. Kevin Roebuck, "Storing and Managing Big Data - NoSQL, HADOOP and More", Emereo
Pty Limited, 2011,ISBN. 1743045743, 9781743045749.
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Program: B. Tech. (Artificial Intelligence and Data Science) Semester: 1V

Course: Data Science

Code:- 25ADPC407

Teaching Scheme (Hrs/week) Evaluation Scheme (Marks)
Lecture | Practical | Tutorial Credit CIE ETE TW | PR OR Total
03 - - 03 40 60 - - - 100
Prerequisites:
Python Programming, Statistics, Linear Algebra
Course Objectives:
@ To introduce the core concepts, methodologies, and tools of data science.
® To analyse, visualize, and interpret complex data.
@ To apply statistical and machine learning models to solve real-world problems.
® To develop proficiency in tools like Python, pandas, NumPy, scikit-learn, and Jupyter.
® To build, evaluate, and deploy data-driven models and communicate insights effectively.
Course Outcomes: Upon successful completion of the course, students will be able to:
CO1 | Understand the fundamentals and lifecycle of data science with data types and sources.
CO2 | Perform data cleaning, preprocessing, and exploratory data analysis using Python.
CO3 | Apply statistical analysis and hypothesis testing for data inference.
CO4 | Build and evaluate machine learning models for supervised and unsupervised learning.
CO5 Utilize advanced techniques such as ensemble learning, feature engineering, NLP, and time
series.
CO6 | Perform end-to-end data science projects using real-world datasets and deploy solutions.
Course Contents:
. . Duration
Unit Description (Hrs.)
Introduction to Data Science
What is Data Science? Roles of a data scientist, Data Science process/lifecycle, Data
1. types: structured, semi-structured, unstructured. Data sources: APIs, Web scraping, 7Hrs
databases, files. Introduction to Python for Data Science: Jupyter, Numbly, pandas,
Working with data frames, basic operations
Data Wrangling, Cleaning, and Visualization
Handling missing data, duplicates, and outliers, Data normalization and
2. transformation, Feature scaling, encoding categorical variables, Data visualization THrs
tools: matplotlib, seaborn, plotly, EDA techniques: histograms, boxplots, heatmaps,
pairplots, Data imbalance handling (SMOTE, under sampling)
3. Statistical Analysis and Hypothesis Testing 7Hrs
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Descriptive statistics: measures of central tendency & dispersion, Probability
distributions: Normal, Binomial, Poisson, Inferential statistics: Sampling, confidence
intervals, Hypothesis testing: t-test, ANOVA, chi-square, A/B Testing & its
applications in real-world scenarios

Machine Learning for Data Science

Machine learning workflow, Supervised learning: Linear regression, logistic
4 regression, decision trees, random forest. Model evaluation: accuracy, precision, 7Hrs
recall, F1-score, confusion matrix, ROC-AUC. Unsupervised learning: k-means,
hierarchical clustering, PCA, Model selection and cross-validation

Real-time Data Processing & MLOps

Real-time Data and Stream Processing, Introduction to streaming data, Data
Pipelines and Workflow Automation, Batch vs stream processing pipelines, Data
5. pipeline design principles. Introduction to MLOps, MLOps lifecycle: model THrs
versioning, CI/CD for ML, MLFlow: tracking experiments, model registry. Data
versioning with DVC, Model Deployment, Serving models via REST APIs using
FastAPI or Flask, Model containerization with Docker.

Advanced Data Science Topics & Responsible Al

Feature Engineering, Feature transformation, binning, interactions. Feature
selection: filter, wrapper, and embedded methods. Time Series Analysis,
Components: trend, seasonality, noise. Forecasting models: ARIMA, Holt-Winters,

6. Facebook Prophet, Model Explainability and Interpretability, SHAP, LIME, Partial 7 Hrs
Dependence Plots (PDPs). Ethics in Al and Data Science, Bias in datasets and
models, Fairness, transparency, and accountability, Introduction to responsible Al
frameworks (like IBM Al Fairness 360, Google PAIR)
TOTAL | 42 Hrs
Text Books:

1. Aurelian Géron, Hands-On ML with Scikit-Learn, Keras & TensorFlow, O'Reilly, ISBN 9781492032649
2.Wes McKinney, Python for Data Analysis, O'Reilly, ISBN 9781491957660

Reference Books:

1. Cathy O’Neil, Rachel Schutt, Doing Data Science, O’Reilly, ISBN 9781449358655
2. Joel Grus, Data Science from Scratch, O’Reilly, ISBN 9781492041139
3. Jake Vander Plas, Python Data Science Handbook, O’Reilly, ISBN 9781491912058

E-Resources:

1. https://nptel.ac.in/courses/106106179
2. https://nptel.ac.in/courses/106106226

Back to Structure
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Program: B. Tech. (Artificial Intelligence and Data Science) Semester: IV

Course: Internet of Things Code: 25ADMD402

Teaching Scheme (Hrs/week) Evaluation Scheme (Marks)

Lecture

Practical

Tutorial

Credit

CIE

ETE

T™W

PR

OR

Total

03

03

40

60

100

Prerequisites:

Basic Programming Knowledge, Familiarity with C or C++ Language

Course Objectives:

Introduce how IoT has become a game changer in the new economy where the customers are
looking for integrated value

Bring the 10T perspective in thinking and building solutions

Introduce the tools and techniques that enable 10T solution and Security aspects

Implement machine learning and predictive maintenance models using loT data.

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

Have a thorough understanding of the structure, function and characteristics of computer

CO1 | systems and Understand the structure of various number systems and its application in digital
design
co2 | Develop the skill set to build 10T systems and sensor interfacing.
CO3 Explain the concept of Internet of Things and identify the technologies that make up the
internet of things
co4 Analyze trade-offs in interconnected wireless embedded device networks. Select Appropriate
Protocols for 10T Solutions
CO5 Design a simple 10T system comprising sensors by analyzing the requirements of 10T
Application
coe | ldentify the Application of IoT in automation of Commercial and Real World examples
Course Contents:
. . Duration
Unit Description (Hrs.)
Fundamentals of Computer Organization & Digital Electronics
Basic Organization of Computers, Classification Micro, Mini, Mainframe and
1 Super Computer. System Bus and Interconnection, PCI, Computer Function, I- 7Hrs
" | Cycle, Interrupt and Class of Interrupts. Number systems, Decimal Number
system, Binary number system, Octal & Hexadecimal number system, 1’s & 2’s
complement, Binary Fixed Point Representation.
Communication Interface
9 Basic Peripherals & their interfacing with 8086/8088, Semiconductor Memory 7Hrs
' Interfacing-Dynamic RAM Interfacing-Interfacing 1/O ports-P10-8255, Modes of
operation-interfacing Analog-Digital Data converter stepper motor interfacing.
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Introduction & 10T Technologies behind smart and intelligent devices

0T Concepts, Introduction to IOT Communications, Telemetry vs 10T,
Applications of IOT Communications, People, Processes and Devices.
Automation, asset management, telemetry, transportation, telematics. Telemetry
and Telemetric; Report location, logistics, tracking and remote assistance; Next
generation Kiosks, self-service technology; Cellular IOT connectivity services

THrs

0T Systems, Network and Protocols

Study of RF Wireless Sensors; Wireless networks; Wireless Sensor Networking
4. (WSN); Cellular Machine-to Machine (M2M) application networks; Computer THrs
Connected to Internet; Network Devices; Device configuration and management;
Exchange information in real time without human intervention; 10T Protocols.

IOT Design and System Engineering

Discuss 10T Requirements; Hardware & Software; Study of IOT Sensors; Tagging
and Tracking; Embedded Products; IOT Design; SIM Card Technology; 10T
Connectivity and Management; IOT Security & IOT Communication

THrs

IOT Applications

IOT Verticals; IOT Hosted Services; IOT Application development, IOT
6. | Connectivity; IOT Software providers; Review of various 10T application domains 7 Hrs
including agriculture, healthcare, manufacturing, device management, and vehicle
to vehicle communication and wearable computing devices.

TOTAL 42hrs

Text Book:

1. Daniel Minoli, “Building the Internet of Things with IPv6 and MIPv6: The Evolving World
of M2M Communications”, ISBN: 978-1-118-47347-4, Willy Publications

2. Bernd Scholz-Reiter, Florian Michahelles, “Architecting the Internet of Things”, ISBN 978-
3- 642-19156-5 e-ISBN 978-3-642-19157-2, Springer

Reference Book:

1. Hakima Chaouchi, “The Internet of Things Connecting Objects to the Web” ISBN : 978-1-
84821-140-7, Willy Publications

2. Olivier Hersent, David Boswarthick, Omar Elloumi, The Internet of Things: Key
Applications and Protocols, ISBN: 978-1-119-99435-0, 2nd Edition, Willy Publications
Inside the Internet of Things (10T), Deloitte University Press

3. Internet of Things- From Research and Innovation to Market Deployment; By Ovidiu &
Peter; River Publishers Series

4. Five thoughts from the Father of the Internet of Things; by By Phil Wainewright - Kevin
Ashton 6. How Protocol Conversion Addresses 10T Challenges: White Paper By RedLion.
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4 )
OPEN ELECTIVE - i

(Select any one course from the given Open
Elective Courses)

g J
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Program: B. Tech. (Common to all Programs) Semester: IV
Course: Open Elective — Il (Cyber Security & Laws) Code: 25ALOE402A
Teaching Scheme (Hrs/week) Evaluation Scheme (Marks)
Lecture | Practical | Tutorial Credit | CIE | ETE | TW PR OR Total
02 - - 02 - - 50 - 50 100

Prerequisites:
Foundational knowledge in computer science, networking.
Course Objectives:
e To introduce the cyber world and cyber law in general.
e To enhance the understanding of problems arising out of online transactions and provoke them
to find solutions.
e To know the technologies that stand behind certain cyber rimes.
e To identify and analyze statutory, regulatory, constitutional, and organizational laws that affect
the information technology professional.
Course Outcomes: Upon successful completion of the course, students will be able to:

CO1 | Hlustrate and discuss the basic concepts of cyber security, Devices.

CO2 | Understand the aspects related to personal data privacy and security.

CO3 | Understand the main components of cyber security plan.

CO4 | Understand about the type and nature of cyber-crimes.

Articulate the well-known cyber-attack incidents, explain the attack scenarios, and explain

mitigation techniques.

CO6 Explain the difference between Systems Cyber Security, Network Cyber Security, and
Cryptography, Crypto-Protocols, etc.

Course Contents:

CO5

, — Duration
Unit Description (Hrs.)

Introduction to Cyber Security:

Defining Cyberspace and Overview of Computer and Web-technology,
1. Architecture of cyberspace, Communication and web technology, Internet, 04
World wide web, Internet infrastructure for data transfer and governance,
Internet society, Regulation of cyberspace, Concept of cyber security.

Digital Devices Security, Tools and Technologies for Cyber Security:

End Point device and Mobile phone security, Password policy, Security patch
management, Data backup, Downloading and management of third-party
software, Device security policy, Cyber Security best practices, Significance
of host firewall, Wi-Fi security, Configuration of basic security policy and
permissions.

04
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Cyber security Management, Compliance and Governance:

Cyber security Plan- cyber security policy, cyber crises management plan.,
3. Business continuity, Risk assessment, Types of security controls and their 05
goals, Cyber security audit and compliance, National cyber security policy and
strategy.

Cybercrimes:

Targeting Computer systems and Mobiles- data diddling attacks, spyware,
logic bombs, DoS, DDoS, APTs, virus, Trojans, ransomware, data breach
Cybersquatting, Pharming, drug trafficking, human trafficking., Social Media
Scams & Frauds- impersonation, identity theft Cyber Police stations, Crime
reporting procedure, Case studies

Cybercrime:

Illustrations, Examples and Mini cases, Real-life examples, Mini Cases-Social
5. Engineering Attacks, Illustration of financial frauds in cyber domain, Digital 04
Signature- Related Crime scenarios, Digital forensics case Illustrations,
Online scams.

Cyber law:

Cybercrime and legal landscape around the world, IT Act,2000 and its
amendments. Limitations of IT Act, 2000. Cybercrime and punishments,
Cyber Laws and Legal and ethical aspects related to new technologies-
Al/ML, 10T, Block chain, Dark net and social media, Cyber Laws of other
countries.

05

04

TOTAL 26

Text Books:
1. Michael E. Whitman, Herbert J. Mattord, (2018), “Principles of Information Security”, 6"
edition, Cenage Learning, N. Delhi.
2. Chris Reed & John Angel, “Computer Law”, OUP, New York, (2007).
3. Prasad R.S., “Cyber Crime an Introduction”.
4. Ed. Kumar Krishna, “Cyber Laws”.
Reference Books:
1. Angus M. Marshall, “Digital forensics: Digital evidence in criminal investigation”, John —
Wiley and Sons, 2008.
2. Sushma Arora, Raman Arora, “Cyber Crimes & Laws”, 4" Edition 2021, Publisher: Taxmann,
3. N S Nappinai, “Technology Laws Decoded”, 1% Edition, Publisher: Lexis Nexis.

E-Resources:
1. https://onlinecourses.nptel.ac.in/noc23 cs127/preview
2. https://onlinecourses.swayam?2.ac.in/noul9 cs08/preview

3. https://onlinecourses.nptel.ac.in/noc25 cs116/preview
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Program: B. Tech. (Common to all Programs) Semester: IV

Course: Open Elective — Il (Sustainability and Climate Change) Code: 25ALOE402B

Teaching Scheme (Hrs/week) Evaluation Scheme (Marks)

Lecture

Practical

Tutorial

Credit

CIE

ETE

T™W

PR

OR

Total

02

02

50

50

100

Prerequisites:

Students should have knowledge about current environmental issues, various types of pollution and the

concept of sustainable development.

Course Objectives:

e To introduce the fundamental concepts and definitions of sustainability
e To equip students with knowledge of sustainable construction solutions.
e To develop an understanding of the Earth's climate system, assess the impacts of climate change,

and evaluate the vulnerabilities of natural systems.

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

co1 Explain the principles_, challenges, globa}l agreements, and legislations related to sustainable
development and environmental protection.

CO2 Apply green ma‘gerials,.energy-water efficiency strategies, and green building rating systems
to develop sustainable infrastructure solutions.

CO3 Analyze the earth’§ climate system, human influences, and observed trends to understand the
fundamentals of climate change.

co4 Evziluate the causes, impacts, and physical evidence of climate change at global and regional
scales.

CO5 ﬁ\ss&is the sectoral impacts of climate change on natural systems, infrastructure, and human

ealth.

CO6 Recomme_nd mitigation_ strategies and pqlicy measures through international frameworks and

technological interventions to address climate change.

Course Contents:

. I Duration
Unit Description (Hrs.)
Sustainable Development:
Definitions & Dimensions: sustainability, Brundtland Report, triple bottom line
1 (economic, social, environmental), Global & Local Environmental Challenges: 05
' resource depletion, climate change, pollution, Agenda 21, CDM, Paris/Kyoto
Protocols, Clean Development Mechanism, Environmental Legislation &
Standards: 1SO 14000 series, Indian Water & Air Acts.
Sustainable Solutions:
Green Materials & Techniques: low-VOC paints, agro-waste bricks, bamboo,
2 ferro-cement, stabilized soil blocks. Energy & Water Efficiency: passive design, 05
' renewable/solar/wind energy, rainwater harvesting, EIA in construction.
Green Building Systems: LEED, GRIHA, ECBC, BREEAM rating frameworks
for sustainable infrastructure.
S.Y. B. Tech — Artificial Intelligence and Data Science (2025 Pattern) 96



https://en.wikipedia.org/wiki/Sustainability_in_construction?utm_source=chatgpt.com
https://en.wikipedia.org/wiki/Sustainability_in_construction?utm_source=chatgpt.com

ZCDER

Zeal Education Society’s

ZEAL COLLEGE OF ENGINEERING & RESEARCH, PUNE - 41
(An Autonomous Institute Affiliated to Savitribai Phule Pune University)
NBA Accredited, NAAC Accredited with A+ Grade, 1SO 21001:2018

DEPARTMENT OF ARTIFICIAL INTELLIGENCE AND DATA SCIENCE

Climate & Climate Change Fundamentals:
Earth’s Climate System: Atmosphere structure, energy balance, greenhouse effect,
3 climate Zones, monsoons, El Nifo/La Nifa 04
' Human Influence: Greenhouse gas emissions, global warming trends, carbon
cycle, RCP/SSP scenarios, Indian climate observations
Climate Change Impact:
Climate Change Impact: Temperature shifts, sea-level rise, extreme weather,
4 glacier melt, urban heat islands, Natural vs. anthropogenic causes; Milankovitch 04
' cycles, anthropogenic emissions.
Physical evidence: rising global temperatures, melting glaciers, sea-level rise,
extreme weather trends in India and globally.
Impacts on Natural System:
5. Sectoral impacts: agriculture, water resources, infrastructure, coastal zones, urban 04
systems including heat islands, flooding, human health
Mitigation & Policy Measures:
International policy processes: UNFCCC, IPCC, Kyoto/Montreal Protocols, CDM
6 & carbon trading 04
' Technological and engineering mitigation: renewable energy, CCS, reflective
surfaces (cool roofs), bioengineering (e.g., slope stabilization)
TOTAL 26
Text Books:
1. Gilbert M. Masters and Wendell P. Ela, "Introduction to Environmental Engineering and
Science", Pearson Education.
2. D. N. Murty, "Sustainable Development”, Himalaya Publishing House.
3. Peter P. Rogers, Kazi F. Jalal, and John A. Boyd, "An Introduction to Sustainable Development”,
Routledge, Earthscan Series.
4. N. H. Ravindranath and Jayant Sathaye, "Climate Change and Developing Countries”, Springer.

Reference Books:

1.

K. S. Jagadish et al., "Alternative Building Materials & Technologies”, New Age International
Publishers.

P. T. Anastas and J. B. Zimmerman, "Principles of Green Engineering", Oxford University Press.
David T. Allen and David R. Shonnard, "Sustainability Engineering: Concepts, Design & Case
Studies”, Pearson Education.

S. Kumar Dash, "Climate Change — An Indian Perspective”, Cambridge University Press, 2007.

John M. Wallace and Peter V. Hobbs, "Atmospheric Science: An Introductory Survey", Elsevier
Academic Press, 2006.

IPCC Assessments, Intergovernmental Panel on Climate Change (IPCC), as referenced in Anna
University syllabus.
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E-Resources:

1. UNEP (United Nations Environment Programme)

https://www.unep.org/resources
2. IPCC (Intergovernmental Panel on Climate Change) Reports

https://www.ipcc.ch/reports/
3. edX - Sustainability Courses

https://www.edx.org/learn/sustainability
4. Coursera - Climate Change Courses

https://www.coursera.org/courses?query=climate%20change
5. NASA Global Climate Change: Vital Signs of the Planet

https://climate.nasa.gov/
6. World Bank Open Knowledge Repository

https://openknowledge.worldbank.org/
7. UC Berkeley Environmental Courses (Search for PDFs)

https://nature.berkeley.edu/classes/

8. MIT Open Courseware - Environmental Topics
https://ocw.mit.edu/courses/find-by-topic/#cat=environment

Back to Structure
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Program: B. Tech. (Common to all Programs) Semester: IV
Course: Open Elective — Il (Energy Audit and Electrical Safety) Code: 25ALO0OE402C
Teaching Scheme (Hrs/week) Evaluation Scheme (Marks)
Lecture | Practical | Tutorial Credit CIE ETE | TW | PR OR Total
02 - - 02 - - 50 - 50 100

Prerequisites:
Concept of power & energy in three phase & single phase, Various electrical equipment & specifications
Course Objectives:
e To Study the importance of energy security for sustainable development and the fundamentals
of energy conservation.
e To introduce performance evaluation criteria of various electrical and thermal installations to
facilitate the energy management
e Torelate the data collected during performance evaluation of systems for identification of energy
saving opportunities
e Understand the key terms and definitions related to electrical safety.
e Learn about preliminary preparations and preconditions necessary before starting installation
work.

Course Outcomes: Upon successful completion of the course, students will be able to:
CcO1 | lllustrate present state of energy security and its importance.

CO2 | Identify and describe the basic principles and methodologies adopted in energy audit of utility.
CO3 | lllustrate and analyze the Financial Analysis Techniques.
Evaluating the performance of some common thermal installations and list the energy saving

co4 opportunities.
Demonstrate awareness of the scope and significance of electrical safety in reducing risk and
CO5 ensuring safe practices in electrical systems.
CO6 Identi_fy and assess the potential risks and hazards associated with the installation process of
electrical equipment.
Course Contents:
Unit | Description DEJHr?;'.;m

Energy Scenario:

Commercial and Non-commercial energy, primary energy resources, commercial
energy production, final energy consumption, energy needs of growing economy,
1. long term energy scenario, energy pricing, energy sector reforms, energy and 05
environment, energy security, energy conservation and its importance, Energy
Conservation Act-2001 and its features, Re-structuring of the energy supply sector,
energy strategy for the future, air pollution, climate change, Electricity Act, 2003.
Energy Management & Audit:

Definition, need and types of energy audit. Energy management (audit) approach-
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understanding energy costs, bench marking, energy performance, matching energy
use to requirement, maximizing system efficiencies, optimizing the input energy
requirements, fuel & energy substitution, energy audit instruments, Facility as an
energy system, Energy analysis and the Sankey Diagram, Organizing - location of
energy management, top management support, managerial function, roles and
responsibilities of energy manager, force field analysis, Energy policies and its
purpose.

Financial Management:

Investment-need, appraisal and criteria, financial analysis techniques-simple
payback period, return on investment, net present value, internal rate of return,
3. cash flows, risk and sensitivity analysis; financing options, energy performance 04
contracts and role of ESCOs, Defining monitoring & targeting, elements of
monitoring & targeting, data and information-analysis, techniques -energy
consumption, production, cumulative sum of difference (CUSUM).

Energy Efficiency in Electrical Utilities:

Electrical load management and maximum demand control, power factor
improvement and its benefit, selection and location of capacitors, factors affecting
motor performance, rewinding and motor replacement issues, energy saving
opportunities with energy efficient motors, energy conservation opportunities in
Fans, Blower, Pumps, Lighting System.

Introduction to Electrical Safety, Shocks And Their Prevention:

Terms and definitions, objectives of safety and security measures, Hazards
associated with electric current and voltage, principles of electrical safety, Primary
5. and secondary electrical shocks, causes of electrical shock and its severity, medical 04
analysis of electric shocks and its effects, shocks due to flash/ Spark over’s,
prevention of shocks, safety precautions against contact shocks, flash shocks,
burns in residential buildings and shops.

Safety During Installation of Plant and Equipment:

Introduction, preliminary preparations, preconditions for start of installation work,
risks during installation of electrical plant and equipment, safety aspects during
6. installation, field quality and safety during erection, personal protective equipment 04
for erection personnel, installation of a large oil immersed power transformer,
installation of outdoor switchyard equipment, safety during installation of
electrical rotating machines.

04

TOTAL 26

Text Books:
1. Energy Audit and Management, Volume-I1, IECC Press.

2. W.R. Murphy, G. McKay Butter worth," Energy management"”, Elsevier/bsp Books Pvt. Ltd.,
2003.

3. Gupta B. R.: Generation of Electrical Energy, Eurasia Publishing House Pvt. Ltd., New Delhi,
2001
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4. Prasanna Chandra, “Financial management”, Tata McGraw Hill, 10" Edition, 2019.

5. Rao, S. and Saluja, H.L., “Electrical Safety, Fire Safety Engineering and Safety Management”,
Khanna Publishers, 1988.

6. Pradeep Chaturvedi, “Energy Management Policy, Planning & Utilization”, Concept Publishing.

Reference Books:
1. Albert Thumann, P.E., C.E.M. William J. Younger, "Handbook of Energy Audits", River

Publishers,

2. Paul O’Callaghan, "Energy management", McGraw-Hill Education, 1992.
3. CB Smith, “Energy Management Principles”, Pergamon Press, New York.
4. W. C. Turner, “Energy Management Hand Book”. John Wiley and sons.

E-Resources:

1. NPTEL course on Basic Principles of Energy Management & Energy Audit, By Dr. R. N. Patel
& Dr. Akhilesh Kumar Tiwari, Chhattisgarh Swami Vivekanand Technical University, Bhilai.

Basic Principles of Energy Management & Energy Audit - Course

2. NPTEL course on Building Energy Systems and Auditing, By Prof. Shankha Pratim
Bhattacharya, 11T Kharagpur. Building Energy Systems and Auditing - Course

Back to Structure
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Program: B. Tech. (Common to all Programs) Semester: IV
Course: Open Elective — Il (Digital Marketing) Code: 25ALO0OE402D
Teaching Scheme (Hrs/week) Evaluation Scheme (Marks)

Lecture | Practical | Tutorial | Credit | CIE | ETE | TW PR OR Total
02 - - 02 - - 50 - 50 100

Prerequisites:
Fundamentals of Business, Digital Tools
Course Objectives:
e To understand digital marketing & process of website design.
e To identify the keywords for a website & understand the SEO.
e To Study the various Digital Marketing Tools.
e To learn the use of social media websites for Digital Marketing.
e To be Conversant with Linked In platform.
e To know the recent trends in Digital Marketing.
Course Outcomes: Upon successful completion of the course, students will be able to:
Cco1 Design websites using free tools like wordpress and explore it for digital marketing.

cO2 Apply various keywords for a website & to perform SEO.

CO3 Understand the various SEM Tools and implement the Digital Marketing Tools.

CO4 Illustrate the use of Facebook, Instagram and YouTube for Digital Marketing in real life.

CcO5 Use Linked in platform for various campaigning.

CcO6 Understand the importance of recent trends in digital marketing.

Course Contents:

Unit Description DFHr?g;m
Digital Marketing Planning and Structure:
Importance of Digital Marketing, Digital Marketing Vs. Traditional Marketing,
Inbound vs Outbound Marketing, Understanding Demographics. WWW,
1 Buying a Domain, Core Objective of Website and Flow, One Page Website, 04
' Strategic Design of Products & Services Page, Strategic Design of Landing
Page, Segmentation & Targeting and Positioning to Digital Marketing,
Portfolio, Gallery and Contact
Designing Wordpress Website.
Search Engine Optimization (SEO):
5 Fundamentals; Keywords and SEO Content Plan; SEO & Business Objectives; 04
' Writing SEO Content; On-site & off-site SEO; Optimize Organic Search
Ranking, Website SEO Auditing.
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Introduction to Web Analytics

Search Engine Marketing:

Importance of Adwords, Google Ad Types, PPC Cost Formula, Ad Page Rank,
Billing and Payments, Adwords User Interface, Keyword Planner, Creating Ad
3. Campaigns, Creating Text Ads, Creating Ad Groups, Search Engine Marketing 05
(SEM) Tools, Bidding Strategy for CPC.

Case Studies. Conversion Tracking Code, Designing Image Ads, Creating
Video Ads, Youtube Video Promotion

Social Media Marketing (SMM) Part 1:

B to C Perspective, B to B Perspective: Introduction; Major Social Media
Platforms for Marketing; Developing Data-driven Audience & Campaign
Insights; Social Media for Business.

Facebook & Instagram Marketing: Understanding of Facebook Marketing,
4. Types of Facebook Advertising, Creating first ad on Facebook, Setting 05
Campaign and optimization, Facebook Power Editor, Facebook Video
Marketing, Facebook App & Shopping Marketing.

Youtube Marketing: YouTube Account Setup (Create a business account
with a personal account), YouTube Monetization, YouTube Ads, YouTube
Analytics.

Social Media Marketing (SMM) Part 2:

LinkedIn Advertising: How to use Linkedin Professionally, Types of
LinkedIn Advertising, LinkedIn New feed Advertising, Linkedin Message
5 Pitching, Traffic and Leads Generation, Billing and Report. 04
' Email Marketing: Email Software and Tools, Importing Email Lists, Planning
Email Campaign, Email Templates and Designs, Sending HTML Email
Campaigns, Web Forms Lead Importing, Integrating Landing Page Forms,
Campaign Reports and Insights, Segmentation Strategy, Responder Tracker.
Upcoming Trends in Digital Marketing:

Podcast, OTT Platforms, Mob-Ad, No Click Searches, Google Verified

6. Listing, Voice Search, Visual Search, Online Reviews, Automated and Smart 04
Bidding, Chatbots, Affiliate Marketing.
TOTAL 26
Text Books :
1. Cory Rabazinsky, “Google-Ad words for Beginners: A Do-It-Yourself Guide to PPC

Advertising”.

2. lan Brodie, “Email Persuasion: Captivate and Engage Your Audience, Build Authority and
Generate More Sales With Email Marketing”.

3. Jan Zimmerman and Deborah, “Social Media Marketing All-In-One for Dummies”.

4. Dave Chaffey, Fiona Ellis-Chadwick, Kevin Johnston, Richard Mayer, “Internet Marketing”,
Pearson Education.

5. Oliver J Rich, “Digital Marketing”.

6. Gerry T. Warner and Joe Wilson Schaefer “Online Marketing”.
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Reference Books:

1. Prof. Seema Gupta, “Digital Marketing”, Mcgraw Hill Publications.

2. Judy Strauss, Adel Ansary, Raymond Frost, Prentice Hall, “E- Marketing”.

3. Dr. Andy Williams,“WordPress for Beginners 2020: A Visual Step-by-Step Guide to
Mastering WordPress”.

4. Cecilia Figueroa, “Introduction To Digital Marketing 101”, BPB Publications.

5. The Art of Digital Marketing: The Definitive Guide to Creating Strategic, Targeted, and
Measurable Online Campaigns by lan Dodson, Wiley; 1st edition (2016).

6. Digital Marketing For Dummies by Ryan Deiss and Russ Henneberry, For Dummies

E-Resources:
1. Digital Tools Certification- By Google.

Link of the Course: https://skillshop.exceedIms.com/student/catalog
2. Swayam Certification course on, “Digital Marketing”, by Dr. Tejindarpal Singh Panjab

University Chandigarh.

Link of the Course: https://swayam.gov.in/nd2_ugcl9 hs26/preview

Back to Structure
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Program: B. Tech. (Common to all Programs) Semester: IV
Course: Open Elective — Il (Entrepreneurship and Innovations) Code: 25ALOE402E
Teaching Scheme (Hrs/week) Evaluation Scheme (Marks)
Lecture | Practical | Tutorial | Credit CIE ETE | TW PR OR Total
02 - - 02 - - 50 - 50 100

Prerequisites:
Professional Development, Quality Management System
Course Objectives:
e To learn the students various aspects of innovation and methods of fostering Innovation
e To appreciate the importance of embarking on self-employment and has developed the
confidence and personal skills for the same.
e To start a small business enterprise by liaising with different stake holders.
e To effectively manage small business enterprise.
Course Outcomes: Upon successful completion of the course, students will be able to:
CO1 | Understand the key concepts of innovation

CO2 | Identify and analyze opportunities for innovation

CO3 | Recognize the potential and value of self-employment

CO4 | Develop a viable business plan for a small enterprise

CO5 | Apply financial principles to plan and structure engineering and automation projects effectively

CO6 | Apply fundamental principles of management
Course Contents:

Duration

Unit | Description (Hrs.)

Introduction to Innovation:

Creativity, Invention and innovation, Types of Innovation, Relevance of
Technology for Innovation, The Indian innovations and opportunities, Promoting
and managing innovation, Innovators and Imitators, Patents, Trademarks,
Intellectual Property, Exploring, Executing, Leveraging and renewing innovation,
Enhancing Innovation Potential & Formulating strategies for Innovation

Strategy for Commercializing Innovation:

Innovation Process, Risks and barriers for introducing products and services,
selecting a Strategy, setting up the Investment and establishing organisation,
Evaluating the Costs and impact of the Project

Entrepreneurship:

Definition. Growth of industries in developing countries; role of industries in the
national economy; characteristics; demand based and resources based ancillaries
and sub-control types. Government policies, stages in starting an industry, types

04

04

04
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(family business/start-ups etc.), Sources of finance

Project Identification and Accountancy:

Assessment of viability, formulation, evaluation, financing, field-study and
collection of information, preparation of project report, demand analysis, material
4. | balance and output methods, 04
Accountancy: Preparation of balance sheets and assessment of economic viability,
decision making, expected costs, planning and production control, preparation of
financial reports, accounts and stores studies.

Project Planning and Control:

The financial functions cost of capital approach in project planning and control.
5. Economic evaluation, risk analysis, capital expenditures, policies and practices in 05
public enterprises. Profit planning and programming, planning cash flow, capital
expenditure and operations. Control of financial flows, control and communication.
Laws:

Laws concerning entrepreneur viz, partnership laws, business ownership, sales and

6 income taxes and workman compensation act. Role of various national and state 05
agencies which render assistance to small scale industries.
TOTAL 26
Text Books:

1. Rabindra N. Kanungo, "Entrepreneurship and Innovation", Sage Publications, New Delhi, 1998.

2. Donald F. Kuratko, "Entrepreneurship — Theory, Process and Practice”, 9" Edition, Cengage
Learning, 2014.

3. Peter F. Drucker, "Innovation and Entrepreneurship”, Butterworth-Heinemann.

Reference Books:

1. Robin Lowe and Sue Marriott, "Enterprise: Entrepreneurship and Innovation — Concepts,
Contexts and Commercialization", Butterworth-Heinemann.

2. S. S. Khanka, "Entrepreneurial Development”, S. Chand & Co. Ltd., Ram Nagar, New Delhi,
2013.

3. Joseph L. Massie, "Essentials of Management", Prentice Hall of India.

E-Resources:
1. https://ocw.mit.edu/collections/entrepreneurship/

2. https://onlinecourses.nptel.ac.in/

Back to Structure
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Program: B. Tech. (Artificial Intelligence and Data Science) Semester: IV
Course: E-Commerce Code: 25ADMC402
Teaching Scheme (Hrs/week) ] Evaluation Scheme (Marks)
Lecture | Practical | Tutorial | Credit CIE ETE TW PR OR Total
- 02 - 01 - - 25 - - 25

Prerequisites:

1. Basic knowledge of the Internet and the World Wide Web
2. Familiarity with business or commerce principles
3. Interest in digital platforms and technologies

Course Objectives:

To provide an understanding of fundamental concepts and models in E-Commerce.
To familiarize students with digital business strategies and payment systems.

To develop awareness of legal, ethical, and security issues in E-Commerce.

To give exposure to digital marketing and E-Commerce tools.

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

CO1 | Understand the foundations and evolution of E-Commerce and its business models.

CO2 | Analyze various payment systems, technologies, and infrastructure of E-Commerce.

CO3 | Examine security and legal frameworks applicable to E-Commerce.

CO4 | Evaluate the ethical, social, and regulatory concerns in digital commerce.

CO5 | Apply digital marketing strategies to online businesses.

CO6 | Develop and demonstrate a basic E-Commerce prototype or campaign.

Course Contents:

Duration

Unit | Description (Hrs.)

Introduction to E-Commerece:
1. Definition, history, and evolution; traditional vs. electronic commerce; E-Commerce 02
framework and business impact; features and limitations of E-Commerce.

E-Commerce Business Models:
2. B2B, B2C, C2C, C2B, G2C; revenue models; case studies (Amazon, Flipkart, 02
Meesho, etc.); advantages and challenges.

E-Commerce Infrastructure:
3. Internet and WWW, web hosting, domain registration, client-server architecture; 03
overview of E-Commerce platforms (Shopify, Wix, Woo Commerce).

Electronic Payment Systems & Security:
4. Payment methods: credit/debit cards, wallets, UPI, net banking; digital signatures; 02
SSL; common threats and prevention; e-fraud case studies.

Legal, Ethical & Regulatory Issues:
5. Overview of IT Act 2000, data protection laws (GDPR); privacy concerns; ethical 03
and IPR issues in digital business.
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Digital Marketing & Strategy: Introduction to SEO, SEM, affiliate marketing,
6. | email campaigns, and social media marketing; use of Google Ads, Meta Ads, CRM 02
tools.

TOTAL 14

Text Books:

1. P.T. Joseph, "E-Commerce: An Indian Perspective”, PHI Learning
2. Kenneth C. Laudon & Carol Guercio Traver, "E-Commerce 2023", Pearson

Reference Books:

1. S.J. Joseph, "E-Commerce: A Managerial Perspective"”, Prentice Hall
2. Elias M. Awad, "Electronic Commerce: From Vision to Fulfilment", Pearson

E-Resources:

1. NPTEL: https://nptel.ac.in
2. Google Digital Garage: https://learndigital.withgoogle.com

3. HubSpot Academy: https://academy.hubspot.com

Back to Structure
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Program: B. Tech. ( Artificial Intelligence and Data Science ) Semester: IV
Course: Quantitative Aptitude & Logical reasoning Code: 25ADAE402
Teaching Scheme (Hrs/week) Evaluation Scheme (Marks)
Lecture | Practical | Tutorial | Credit CIE ETE | TW | PR | OR Total
- - 2 01 - - 25 - - 25

Prerequisites:
Knowledge of logic and any programming.

Course Objectives:

To develop fundamental quantitative and logical reasoning skills among students through engaging and
practical topics such as number systems, ratios, calendars, coding-decoding, blood relations, and data
interpretation. The course aims to enhance problem-solving speed, analytical thinking, and data handling
abilities essential for competitive exams and real-world decision-making.

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

Understand and apply number system techniques including simplification, divisibility, and

col advanced arithmetic shortcuts for fast calculations.

CO?2 Analyze and solve problems involving ratio, proportion, and their real-world applications using
concepts of duplicate and triplicate ratios.

CO3 Determine the day of the week for any given date using calendar rules and apply logical methods
to solve calendar-based reasoning problems.

co4 IInt'erpret and solve problems based on blood relations using symbols, family trees, and relational
ogic.

CO5 Decode complex patterns in words, numbers, and symbols, and apply logical reasoning in various
coding-decoding formats.

CO6 Interpret data from charts, tables, and graphs to derive statistical insights and apply reasoning

skills to visual and analytical problems.

List Of Assignments:

Unit

Duration

Description (Hrs.)

Number System:

Simplification, Speed Math, Squaring and Cubing Techniques, Multiplication
Tricks, Divisibility Rules, Number of Divisors, Number of Even & Odd Divisors, 4 Hrs
Sum of Divisors, Product of Divisors.

Ratio and Proportions-
Concept Explanation, Duplicate Ratio, Triplicate Ratio, Direct 4 Hrs
Proportion, Indirect Proportion,

Calendars-

Leap and non-leap years, Odd/Extra day concept, odd days’ table, counting of

odd days, Centennial year and non-centennial years, Date to day calculations, Last
day of a

4 Hrs
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year, Forward and backward counting of days, Repetition of a calendar year or
month.

Blood Relations:
Relations defined, Generation Verticals, Family Tree, Single Person 4 Hrs
Blood Relations, Mixed/Chain Blood Relations, Symbol based Blood Relation.

Coding Decoding: Coding based on order: Letter to Letter Mapping, Letter to number
mapping, Letter to digit mapping, Re-ordering sequences; Word sequencing, Match

the word to code, Symbol Coding. 4 Hrs

Data Interpretation and Reasoning: Raw and group data, Tabulation, Bar
Graphs, Pie Charts, Mean median and Mode, Analytical reasoning, Mirror
Image

4 Hrs

Total 24 Hrs

List of Experiments:(Solve Any two from Each Unit)

Number System

1: Use Vedic math techniques to simplify 10 given arithmetic expressions quickly.
2: Find the sum, product, and count of all divisors for 5 given numbers (e.g., 36, 48, 100, 120, 225).
3: Design a calculator (non-programming) worksheet that can identify whether a number is divisible by 2
to 11.

Ratio and Proportions

1: Solve 5 real-life problems involving direct and indirect proportions (e.g., work-time, distance-speed).
2: Given ingredient ratios in recipes, adjust them for different quantities using duplicate and triplicate
ratios.

3: Compare expenditure vs income ratios for 3 sample families and find the highest savings ratio.

Calendars

1: Write steps to calculate the day of the week for 5 given historical/birth dates.

2: Analyze 3 different century years and find which ones are leap years; justify with odd day
calculations.

3: Identify all years between 2000 and 2100 when a calendar will repeat itself.

Blood Relations

1: Draw a family tree from a given paragraph describing relations, then answer 5 relation-based
questions.

2: Given 5 symbolic relations (e.g., A % B means A is sister of B), decode and solve the relationship.
3: Create your own blood relation puzzle involving 3 generations and test it with a peer

Reference Book :

"Quantitative Aptitude for Competitive Examinations” by R.S. Aggarwal.
1. "Logical Reasoning"” by S. Chand.
2. "How to Prepare for Logical Reasoning for CAT" by Arun Sharma.
"Magical Book on Quicker Maths™ by M. Tyra.

Back to Structure
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Program: B. Tech. (Artificial Intelligence and Data Science) Semester: IV
Course: R Programming for Data Science Code: 25ADVS5404
Teaching Scheme (Hrs/week) Evaluation Scheme (Marks)
Lecture | Practical | Tutorial | Credit CIE ETE TW | PR | OR Total
01 02 - 2 - - 25 25 - 50

Prerequisites:

Knowledge of Statistics, Basic Computer Science Knowledge

Course Objectives:

e Learn Fundamentals of R.

e Covers how to use different functions in R, how to read data into R, accessing R packages, writing
R functions, debugging, and organizing data using R functions.

e Cover the Basics of statistical data analysis with examples.

e The whole syllabus will give an idea to collect, compile and visualize data using statistical
functions.

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

co1l Understand the basics of Fundamentals of R.

co2 | Understands the loading, retrieval techniques of data.

co3 | Understand how data is analyzed and visualized using statistic functions.

co4 | Understand the R — programming functions and data frames for data analysis.

cos | Understand the descriptive statistics methods.

coe | Application to implement R techniques for text analysis and understanding

Course Contents:

. — Duration
Unit | Description (Hrs.)

Introduction to R:

What is R Why R Advantages of R over Other Programming Languages - R Studio:
R command Prompt, R script file, comments Handling Packages in R: Installing a R
Package, Few commands to get started: installed packages, package Description, help,
find package, library Input and Output Entering Data from keyboard Printing fewer
digits or more digits Special Values functions : NA, Inf and —inf.

4Hrs

R Data Types:

Vectors, Lists, Matrices, Arrays, Factors, Data Frame R Variables: Variable
assignment, Data types of Variable, Finding Variable Is, Deleting Variables - R
Operators:  Arithmetic Operators, Relational Operators, Logical Operator,
Assignment Operators, Miscellaneous Operators R Decision Making: if statement, if
— else statement, if — else if statement, switch statement R Loops: repeat loop, while

4 Hrs
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loop, for loop - Loop control statement: break statement, next statement.

R-Function:

function definition, Built in functions: mean, paste, sum, min, max, seq, user-defined
function, calling a function, calling a function without an argument, calling a function
with argument values R-Strings Manipulating Text in Data: substr, strsplit, paste,
grep, toupper, tolower R Vectors Sequence vector, rep function, vector access, vector
names, vector math, vector recycling, vector element sorting - R List - Creating a List,
3. List Tags and Values, Add/Delete Element to or from a List, Size of List, Merging
Lists, Converting List to Vector R Matrices Accessing Elements of a Matrix, Matrix
Computations: Addition, subtraction, Multiplication and Division- R Arrays: Naming
Columns and Rows, Accessing Array Elements, Manipulating Array Elements,
Calculation Across Array Elements R Factors creating factors, generating factor
levels gl.

6 Hrs

Data Frames in R:

Create Data Frame, Data Frame Access, Understanding Data in Data Frames: dim,
nrow, ncol, str, Summary, names, head, tail, edit functions Extract Data from Data
Frame, Expand Data Frame: Add Column, Add Row Joining columns and rows in a
4. Data frame rbind and cbind Merging Data frames merge Melting and Casting data | 6 Hrs
melt, cast. Loading and handling Data in R: Getting and Setting the Working
Directory getwd, setwd, dir - R-CSV Files - Input as a CSV file, reading a CSV File,
Analyzing the CSV File: summary, min, max, range, mean, median, apply Writing
into a CSV File R -Excel File Reading the Excel file.

Descriptive Statistics in R:

Data Range, Frequencies, Mode, Mean and Median: Mean Applying Trim Option,
Applying NA Option, Median Mode Standard Deviation Correlation Spotting
5. Problems in Data with Visualization: visually Checking Distributions for a single 4 Hrs
Variable R Pie Charts: Pie Chart title and Colors Slice Percentages and Chart Legend,
3D Pie Chart R Histograms Density Plot R Bar Charts: Bar Chart Labels, Title and
Colors.

Advanced Data Analysis and Visualization with R: Statistical Analysis:
Descriptive stats, hypothesis testing. Data Visualization Libraries in R: ggplot2.
Machine Learning Concepts: Introduction to ML, basic models in R. R Shiny:

6. Building interactive web applications. Integrating R with Power Bl: Using R scripts 4 Hrs
and calculations. Data Visualization Ethics and Best Practices. Capstone Project:
Applying skills using R and Power Bl
TOTAL | 28 Hrs
Text Books:

1. R Programming for Beginners, Sandip Rakshit ,McGraw Hill Education (India), 2017, ISBN : 978-
93- 5260-455-5.
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2. Data Analytics using R,Seema Acharya ,McGrawHill Education (India), 2018, ISBN: 978-93-
5260-524-8.

Reference Books:

1. "R for Data Science: A Practical Introduction” by Hadley Wickham and Garrett Grolemund.
2. " Beginner's Guide for Data Analysis using R Programming " by Dr. Jeeva Jose
3. ” R for Dummies A Wiley Brand, 2nd Edition " by Andrie de Vries, JorisMeys,

4. ” R Programming " by Tutorials Point (1)
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Liberal Learning - IV
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Program: B. Tech (Artificial Intelligence and Data Science) Semester: 1V
Course: Liberal Learning — IV (Guitar) Code: 25ADCC406A
Teaching Scheme (Hrs/week) Evaluation Scheme (Marks)
Lecture Practical | Tutorial | Credit CIE ETE TW PR OR | Total
- 02 - 01 - - 25 - - 25

Prerequisites:

Basic knowledge of Indian classical music and Guitar musical instrument.

Course Objectives:

1. Todevelop advanced technical proficiency, musical interpretation, and performance skills through
complex repertoire.

2. To enhance creativity, improvisation, composition, and theoretical understanding across multiple
musical genres.

3. To strengthen ensemble leadership, stage performance, and professional musicianship for

advanced musical pursuits.

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

co1 Eerform aqlvanced guitar repertoire with technical accuracy, musical expression, and stylistic
interpretation.
CcO? Apply ac'jvanced harmony, rhythm, improvisation, composition, and performance techniques
across different musical genres.
CcO3 Demo'nstrat'e ensemble leadership, collaboration, stage etiquette, and professional
musicianship.
Course Contents:
ST Description Duration
No. (Hrs.)
1. Revision of Semester 111 Concepts 2
2. Advanced Chord Voicings & Inversions 2
3. Modal Scales & Advanced Scale Applications 2
4. Improvisation over Chord Progressions 2
5. Advanced Fingerstyle & Hybrid Picking 2
6. Guitar Solo Techniques — Bends, Vibrato, Legato 2
7. Song Arrangement & Musical Interpretation 2
8. Introduction to Composition & Melody Writing 2
9. Ensemble Rehearsal & Musical Communication 2
10. | Genre-based Performance (Jazz, Rock, Blues, Contemporary) 2
11. | Stage Performance Techniques & Performance Psychology 2
12. Mock Recital & Individual Feedback 2
13. Final Rehearsal & Performance Preparation 2
TOTAL 26
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Text Books:

1.

o

5.

Hal Leonard Corporation, "Hal Leonard Guitar Method — Complete Edition”, Hal Leonard

Publications.

Mel Bay, "Modern Guitar Method — Grade 1, 2 & 3", Mel Bay Publications.
Leavitt, W., "A Modern Method for Guitar (Books 1-3)", Berklee Press.
Stetina, T., "Fretboard Mastery", Hal Leonard Publications.

Kolb, T., "Music Theory for Guitarists”, Hal Leonard Publications.

Reference Books:

1.
2.
3.
4.

Chapman, R., "The Complete Guitar Manual”, DK Publishing.

Latarski, D., "Practical Theory for Guitar", Alfred Music.

Denyer, R., "The Guitar Handbook", Knopf Publishing.

Buckingham, B., "Scales and Modes for Guitar", Hal Leonard Publications.

E-Resources:

1.

Berklee Online — Guitar lessons, music theory, ear training, and performance resources.

https://online.berklee.edu
JustinGuitar — Structured guitar lessons from beginner to advanced.

https://www.justinguitar.com

Fender Play — Interactive lessons on chords, scales, techniques, and songs.
https://www.fender.com/play

TrueFire — Professional online guitar courses covering multiple genres and techniques.

https://truefire.com

Ultimate Guitar — Tabs, chord charts, scales, and community resources.

https://www.ultimate-guitar.com

MuseScore — Free music notation software and sheet music library.

https://musescore.org

MusicTheory.net — Interactive music theory lessons and exercises.

https://www.musictheory.net

Yamaha Music India — Educational resources on guitar fundamentals and musicianship.

https://in.yamaha.com
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S.Y. B. Tech — Artificial Intelligence and Data Science (2025 Pattern)

116


https://online.berklee.edu/
https://www.justinguitar.com/
https://www.fender.com/play
https://truefire.com/
https://www.ultimate-guitar.com/
https://musescore.org/
https://www.musictheory.net/
https://in.yamaha.com/

Zeal Education Society’s
ZEAL COLLEGE OF ENGINEERING & RESEARCH, PUNE -41

(An Autonomous Institute Affiliated to Savitribai Phule Pune University)
NBA Accredited, NAAC Accredited with A+ Grade, 1SO 21001:2018

DEPARTMENT OF ARTIFICIAL INTELLIGENCE AND DATA SCIENCE

Program: B. Tech (Artificial Intelligence and Data Science) Semester: IV
Course: Liberal Learning — IV (Singing) Code: 25ADCC406B
Teaching Scheme (Hrs/week) Evaluation Scheme (Marks)
Lecture | Practical | Tutorial | Credit CIE ETE TW PR | OR | Total
- 02 - 01 - - 25 - - 25

Prerequisites:

Basic knowledge of Indian classical music in singing.

Course Objectives:

e To develop voice modulation, singing, and expression techniques across different musical genres.

e To familiarize students with microphone handling, studio setup, microphone placement, and
recording practices.

e To enhance students’ recording and stage performance skills through practical application ofraga,
tala, rasa, and presentation techniques.

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

CO1 | Apply voice modulation, pitch control, and singing techniques in various styles.

CO2 | Perform Khayal, Semi-Classical, and Folk compositions with musical expression.

CO3 | Demonstrate microphone handling, recording skills, and stage presentation.

Course Contents:

ST Description Duration

No. (Hrs.)

1. | Voice range development and voice modulation, Pitch control and tonal accuracy 4

2. | Voice culture for studio singing 4

3 Singing techniques in different genres: Light Music, Film Songs, Ghazals, Lavani 4

" | etc., Expression according to song style

4. | Vilambit Khayal, Drut Khayal 4

5. | Semi-Classical Music, Folk Music 2

6. Performance practice, Stage presentation skills 2

7. Knowledge of Raga and Tala, Rasa and Musical Expression 2
Studio setup, Microphone handling techniques, Microphone placement, Recording

8 techniques, Recording practice 4

TOTAL 26
Text Books:

Bhatkhande, V. N., "Kramik Pustak Malika (Vol. Il & IV)", Hindustani Music
Publications.

1. Paluskar, V. D., ""Sangeet Bal Prakash'', Gandharva Mahavidyalaya Mandal.

Reference Books:
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1. Bhatkhande, V. N., "Hindustani Sangeet Paddhati (\Vol. 1-1V)", Sangeet Karyalaya.
2. Ranade, A. D., "Hindustani Music: Tradition in Transition", Promilla & Co. Publishers.
3. Ratanjankar, S. N., "Abhinav Geet Manjari”, Sangeet Karyalaya.

E-Resources:
1. Sangeet Natak Akademi
2. All India Radio (Akashvani)
SwarGanga Music Foundation
YouTube — Sangeet Natak Akademi Channel
Digital Tanpura and Tabla Applications (e.g., iTanpura, Riyaz, NaadSadhana)

w

&

o1
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Program: B. Tech (Artificial Intelligence and Data Science) Semester: 1V
Course: Liberal Learning — IV (Cinematography) Code: 25ADCC406C
Teaching Scheme (Hrs/week) Evaluation Scheme (Marks)
Lecture | Practical | Tutorial | Credit | CIE ETE TW PR OR | Total
- 02 - 01 - - 25 - - 25

Prerequisites:
A basic understanding of film theory, Camera operation, Lighting techniques and visual storytelling is
essential for cinematography.
Course Objectives:
e To develop proficiency in camera operation, exposure settings, and photographic composition.
e To apply lighting techniques and visual storytelling principles across different photography
genres.
e To develop basic image editing and post-processing skills using appropriate software.
e To enhance creative, technical, and professional skills for effective photography practice.
Course Outcomes: Upon successful completion of the course, students will be able to:

CO1 | Operate cameras confidently and use various camera settings effectively.
cO2 Apply exposure principles by controlling aperture, shutter speed, and 1SO to capture quality
images.
CO3 | Compose visually appealing photographs using principles of composition and design.
CO4 | Utilize natural and artificial lighting techniques to enhance photographic results.
CO5 Capture photographs in different genres such as portrait, landscape, product, event, and wildlife
photography.
Course Contents:
ST Description Duration
No. (Hrs.)
1. Revision Session Of Sem 111 2
2. | Storyboarding and planning 2
3. | Short film Screening 2
4. | Short Film Project (Camera-Phone) 2
5. | Short Film Project 2
6. | Short Film Project 2
7. | Short Film Project 2
8. | Short Film Project 2
9. | Short Film Project 2
10. | Short Film Project Submission 2
11. | Introduction Video Editing 2
12. | Basic Knowledge of Editing Tools 2
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13. | Basics Timeline, Color Correction, Transition, Effects 2
TOTAL 26

Text Books:
1. Peterson, B., "Understanding Exposure — Theory + Fundamentals”, Amphoto Books.

2. Kelby, S., "The Digital Photography Book — Practical + Shooting", Rocky Nook.

Reference Books:

1. Langford, M., "Langford's Basic Photography — Technical Concepts"”, Focal Press.
2. Freeman, M., "The Photographer's Eye — Composition, Visual Balance, Framing, Perspective”,

llex Press.

E-Resources:
1. https://youtu.be/V7z7BAZdt2M?si=todyQ46zEKRbxKOm

2. https://youtu.be/WXdAXON02hM?si=GZu mJsmyJ7NGnAU
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Program: B. Tech (Artificial Intelligence and Data Science) Semester: 1V
Course: Liberal Learning — IV (Dance) Code: 25ADCC406D
Teaching Scheme (Hrs/week) Evaluation Scheme (Marks)
Lecture | Practical | Tutorial | Credit | CIE ETE TW PR OR | Total
- 02 - 01 - - 25 - - 25

Prerequisites:
Good stamina, flexibility and familiarity with simple rhythmic patterns and beats.
Course Objectives:
e To develop advanced dance techniques with precision, coordination, balance, flexibility, and
rhythmic control.
e To enhance expressive skills, musicality, stage presence, and overall performance quality.
e To develop creativity and choreography skills through individual and group dance compositions.
e To integrate technique, rhythm, expression, synchronization, and stagecraft in complete
performances.
e To develop leadership, teamwork, discipline, confidence, and professional performance skills
through rehearsals, competitions, and cultural events.
Course Outcomes: Upon successful completion of the course, students will be able to:
Demonstrate advanced dance techniques with precision, coordination, flexibility, balance, and

col rhythmic control.

cO2 Apply musicality, expression, synchronization, creativity, and stage presence in individual and
group performances.

cOo3 Create and present dance compositions using advanced choreography, formations, transitions,
and stagecraft.

coa Plan, rehearse, and perform polished dance presentations for cultural events, competitions,

and advanced training.
Course Contents:

ST Description Duration

No. (Hrs.)

1. Revision of prior semester & Warm-up 2

2. Introduction formatted story telling through dance 2

3. Learning the First Half of the Composition, 2

4 Completion of Composition with Rhythm and introduction to live music dancing )

| format

5. | Theme-Based Choreography — Planning and Concept Development 2

6. Production introduction and choreography completion 2

7. Lights and stage formative knowledge 2
TOTAL 26
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Text Books:
1. Bharata Muni, "Natya Shastra”, translated by Manomohan Ghosh, Asiatic Society, Kolkata.

2. Nandikeshvara, "Abhinaya Darpana”, translated by Manomohan Ghosh.
3. Balasaraswati, T., "Dance", Madras Music Academy.
4. Kirishna lyer, E., "Dance", Ganesh & Co., Chennai.

Reference Books:

1. Kaothari, Sunil, "Dance", Marg Publications, Mumbai.
2. Vatsyayan, Kapila, "Dance: Indian Dance in Literature and the Arts", Sangeet Natak Akademi.
3. Payne, Helen, "Creative Dance and Movement in Groupwork™, Routledge, 2021.

E-Resources:
1. https://youtu.be/VTrGVHVWI{PA?si=AvKTenB7bpx302R6
2. https://lyoutu.be/pGONmMQDKspc?si=AEfhbRAES9OJNErp
3. https://youtu.be/eg-3ybiL 6U1?si=AOQjONuGXDupxD2Mt
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Program: B. Tech (Artificial Intelligence and Data Science) Semester: 1V
Course: Liberal Learning — IV (Synthesizer/Keyboard) Code: 25ADCC406E
Teaching Scheme (Hrs/week) Evaluation Scheme (Marks)
Lecture | Practical | Tutorial | Credit | CIE ETE TW PR OR Total
- 02 - 01 - - 25 - - 25

Prerequisites:

Basic knowledge of Indian classical music and Keyboard musical instrument.

Course Objectives:

To strengthen understanding of fundamental keyboard concepts and techniques.

To develop proficiency in major and minor scales and arpeggios through practical exercises.
To enhance accompaniment, improvisation, and jamming skills through practical performance.
To develop listening skills, musical creativity, and ensemble performance techniques.

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

Demonstrate improved technical proficiency through advanced practice of Major and Minor

CO1
Scales.

cO2 Perform musical pieces based on Minor Scales with proper fingering, expression and
dynamics.

CO3 | Apply arpeggio patterns effectively in chord progressions and keyboard performance.
Demonstrate accompaniment, improvisation and jamming skills in solo and group
performances.

Develop listening ability, rhythmic accuracy and musical confidence through ear training and
ensemble practice.

Course Contents:

CO4

CO5

Duration
(Hrs.)

Revision of all Major Scales 2

Revision of all Minor Scales (Natural, Harmonic & Melodic)

Revision of Major and Minor Chords,

Revision of Chord Progression, Family chords, Chords Inversion

Playing Simple Songs with Indian Notation

Introduction to Staff Notation

Understanding the Difference between Indian and Western Staff

Reading and Playing Simple Melodies from Staff Notation

Playing Songs using Both Indian and Staff Notation

Fundamentals of Keyboard Accompaniment

Accompaniment using Major and Minor Chords

Unit | Description
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12. | Accompaniment with Scales and Simple Songs 2
13. | Group Performance 2
TOTAL 26

Text Books:

1. Aaron, M., "Michael Aaron Piano Course — Grade 2", Alfred Music.
2. Thompson, J., "John Thompson's Modern Course for the Piano — Second Grade", Willis Music.
3. Hanon, C. L., "The Virtuoso Pianist in Sixty Exercises", G. Schirmer.
4. Agay, D., "Learning to Play Piano — Book 2", Yorktown Press.
Reference Books:
1. Thompson, J., "Modern Course for the Piano”, Willis Music.

2. Aaron, M., "Piano Course", Alfred Music.

3. Harrison, M., "Contemporary Music Theory", Hal Leonard.

4. Hanon, C. L., "The Virtuoso Pianist”, G. Schirmer.

5. ABRSM, "Music Theory in Practice (Grades 1-5)", Associated Board of the Royal Schools of

Music.

E-Resources:
1. https://youtu.be/2mPS-20uHVo0?si=8X 4KKezldrMejLH
2. https:/lyoutu.be/tEtukfFv3Wk?si=2iJ8wdD0dfjWauPb
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Program: B. Tech (Artificial Intelligence and Data Science) Semester: 1V
Course: Liberal Learning — IV (Basketball) Code: 25ADCC406F
Teaching Scheme (Hrs/week) Evaluation Scheme (Marks)
Lecture | Practical | Tutorial | Credit CIE ETE TW PR | OR | Total
- 02 - 01 - - 25 - - 25

Prerequisites:
Proper health, Basic knowledge of rules of the game.
Course Objectives:
e To develop fundamental basketball skills, physical fitness, teamwork, and understanding of rules
and strategies to enable effective participation and performance in the game.
Course Outcomes: Upon successful completion of the course, students will be able to:
Demonstrate fundamental basketball skills including passing, dribbling, shooting, and
rebounding.
CO2 | Apply proper footwork, body control, and individual defensive techniques during play.

CO1

CO3 | Integrate fundamental skills effectively through drills, small-sided games, and practice matches.

CO4 | Demonstrate teamwork, coordination, confidence, and consistency in basketball performance.

Course Contents:

ST Description Duration
No. (Hrs.)
1 Complete Skill Revision: Review all basketball fundamentals. Recall and perform )
| all basic skills.
) Passing & Receiving Practice: Improve passing speed and accuracy. Demonstrate )
| efficient passing skills.
3. Dribbling: Enhance control and confidence. Maintain effective dribbling during )
movement.
4 Shooting: Continue improving shooting technique. Achieve better shooting )
" | consistency.
5. Rebounding: Reinforce rebounding fundamentals. Secure rebounds confidently. 2
6 Individual Defense: Improve defensive positioning. Apply correct defensive )
| techniques.
7. | Assessment — VII 2
8 Body Technique and Footwork: Reinforce movement and balance. Demonstrate )
" | efficient basketball footwork.
9 Skill Integration: Combine all fundamental skills. Execute basketball movements )
| smoothly.
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10. Partner Skill: Develop teamwork through drills. Improve coordination with 5
teammates.
11 Small Sided Games: Apply skills in simple match situations. Use basketball )
fundamentals during gameplay.
12, Practice Match: Reinforce practical learning. Participate confidently in basketball ’
games.
13. | Assessment - VIII 2
TOTAL 26
Text Books:
1. FIBA, "Official Basketball Rules", International Basketball Federation (FIBA)
2. Dr. James Naismith, "Basketball: Its Origin & Development”

3. John R. Wooden, "Practical Modern Basketball”, Allyn & Bacon

Reference Books:

1. James Naismith — Basketball: Its Origin and Development — University of Nebraska Press.
2. Jerry V. Krause & Don Meyer — Basketball Skills & Drills — Human Kinetics

E-Resources:

1.

2
3.
4

Rules of Basketball : How to Play Basketball : Basketball Rules for Beginners

How To Dribble A Basketball For Beginners! Basketball Basics for Kids Basketball Training

How To Shoot A Basketball For Beginners! Basketball Basics [SECRETS]

Basketball: Rebounding

Back to Structure
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Program: B. Tech (Artificial Intelligence and Data Science) Semester: 1V
Course: Liberal Learning — I (Cricket) Code: 25ADCC406G
Teaching Scheme (Hrs/week) Evaluation Scheme (Marks)
Lecture | Practical | Tutorial | Credit CIE ETE TW PR | OR | Total
- 02 - 01 - - 25 - - 25

Prerequisites:

Proper health, Basic knowledge of rules of the game.

Course Objectives:

e To develop basic cricket skills. Fitness, teamwork, and knowledge of rules and strategies for
effective game performance.

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

co1 | Demonstrate basic batting, bowling, and fielding skills with consistency.

co?2 | Apply learned cricket skills, coordination, and decision-making during match situations.

co3 | Demonstrate basic umpiring knowledge, fair play, teamwork, and sportsmanship.

coa | Demonstrate overall cricket proficiency through practice and competitive matches.

Course Contents:
ST Description Duration
No. (Hrs.)
1. Revision of Batting Skills: Strengthen all basic batting techniques. 2
2. Revision of Bowling: Improve consistency and control in bowling. 2
3. Revision of Fielding Skills: Enhance catching, throwing, and ground fielding. 2
4. | Combined Skill Practice: Practice batting, bowling, and fielding together. 2
5. Net Practice: Improve performance through focused practice. 2
6. | Team Coordination: Develop communication during play. 2
7. Assessment - VII 2
8 Match AV\./are.ness Practice Match I: Understand basic match situations / Apply all 5

learned skills in a game.
9. Practice Match I1: Improve decision-making during play. 2
10. | Practice Match I11: Build confidence through match experience. 2
11. | Basic Umpiring: Learn simple umpiring signals and decisions. 2
12. | Fair Play & Sportsmanship: Understand discipline and ethics in cricket. 2
13. | Assessment - V111 2
TOTAL 26

Text Books:
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1. Sridhar, R., "Coaching Beyond", Rupa Publications India.

Reference Books:

1. Eastaway, R., "Cricket Explained: From Grubbers to Googlies", St. Martin’s Griffin.

E-Resources:

1. How to Play Cricket

2. Cricket rules explained in 2 minutes
3. Every Cricket Shot Explained in 21 Minutes

Back to Structure
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Program: B. Tech (Artificial Intelligence and Data Science) Semester: 1V
Course: Liberal Learning — IV (Rifle and Pistol Shooting) Code: 25ADCC406H
Teaching Scheme (Hrs/week) Evaluation Scheme (Marks)
Lecture | Practical | Tutorial | Credit CIE ETE TW PR OR | Total
- 02 - 01 - - 25 - - 25

Prerequisites:

Proper health, Basic knowledge of rules of the game.

Course Objectives:

e To develop safe shooting skills, accuracy, concentration, and proper shooting techniques in
students.
e To build discipline, confidence and prepare shooters for competitive events.

Course Outcomes: After completion of this course, students will be able to -

CO1 | Explain safe rifle handling, range discipline, equipment, and match procedures.
CO2 | Demonstrate proper shooting techniques, coordination, and posture.
CO3 | Apply mental focus and scientific principles to improve shooting performance.
CO4 | Demonstrate discipline, sportsmanship, and overall shooting proficiency.
Course Contents:
S Description Duration
No. (Hrs.)
Shot calling: Shot calling is the ability to mentally identify the exact location of the
L shot. 2
2. Maintain training diary: To maintain notes given by coach 2
Pressure handling: To handle pressure during match, shooters get tensed during
3. match due to crowd or pressure about the performance 2
4, Full qualification matches: Qualifying test match 2
5. Final match: Final match between the qualified shooters 2
6. Dry firing test: To do the whole process of firing the shot but the gun is not loaded 2
7. Assessment —VI11 2
Advanced Accuracy Drills: It is a structured training exercise designed to improve
8. precision, consistency, shot execution and mental control. 2
Mock Competition I: It is a simulated shooting match conducted under actual
d competition conditions —match no.- 1 2
Mock Competition I1: It is a simulated shooting match conducted under actual
10. competition conditions —match no.- 2 2
Equipment Inspection and Adjustment: Learn to adjust the weapon according to
1. the shooter 2
Ethics and sportsmanship: It refers to the moral principles ,values, and respectful
12. behavior that guide shooters during training and competition 2
13. | Assessment — VIlI|I 2
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TOTAL| 26

Text Books:

1. International Shooting Sport Federation (ISSF), "ISSF Official Statutes, Rules and Regulations",
International Shooting Sport Federation (ISSF)

2. National Rifle Association (NRA), "The NRA Guide to the Basics of Pistol Shooting”, National
Rifle Association of America

3. National Rifle Association (NRA), "The NRA Guide to the Basics of Rifle Shooting"”, National

Rifle Association of America

Reference Books:

1. National Rifle Association (NRA), "The Fundamentals of Rifle Marksmanship”, National Rifle
Association of America

2. International Shooting Sport Federation (ISSF), "ISSF Official Statutes, Rules and Regulations™,
International Shooting Sport Federation (ISSF)

3. National Rifle Association (NRA), "The NRA Guide to the Basics of Pistol Shooting"”, National

Rifle Association of America
4. National Rifle Association (NRA), "The NRA Guide to the Basics of Rifle Shooting™, National

Rifle Association of America

E-Resources:

1. Introduction to Exercise Physiology & Sports Performance, 11T Madras,
https://nptel.ac.in/courses/109106406
2. Open Sight Air Rifle Shooting Sports For Beginners. @TheGunzoneNetwork - YouTube

3. Basics of the Standing Position | Sauer Academy
4. The Ideal Air Rifle Shooter with Abhinav Bindra [IND]

Back to Structure
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https://nptel.ac.in/courses/109106406
https://www.youtube.com/shorts/7qVJ7AHm85c
https://www.youtube.com/watch?v=eo_uINlK0KA
https://www.youtube.com/watch?v=Zj4dK8mOwsw
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Program: B. Tech (Artificial Intelligence and Data Science) Semester: 1V
Course: Liberal Learning — IV (Volleyball) Code: 25ADCCA406l1
Teaching Scheme (Hrs/week) Evaluation Scheme (Marks)
Lecture | Practical | Tutorial | Credit CIE ETE TW PR | OR | Total
- 02 - 01 - - 25 - - 25

Prerequisites:
Proper health, Basic knowledge of rules of the game.
Course Objectives:

1. To equip participants with the essential skills and knowledge of volleyball, enabling them to
perform fundamental techniques, understand basic rules, and participate in basic gameplay
scenarios confidently.

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

CO1 | Explain the official rules, referee signals, and scoring procedures of volleyball.

CO2 | Demonstrate advanced volleyball skills, fitness components, and position-specific techniques.

CO3 | Apply offensive, defensive, and tactical strategies effectively during competitive play.

Demonstrate proficiency in officiating, teamwork, sportsmanship, and overall match

CO4
performance.
Course Contents:
ST Description Duration
No. (Hrs.)
Official Volleyball Rules: History and development of volleyball rules, Court
1 dimensions and equipment specifications, Team composition and player positions, )

Rotation and substitution rules, Scoring system (Rally Point System), Faults,
violations, and penalties, Service order and match regulations.

Referee Signals: Duties of the first and second referee, Official hand signals for all
2. | game situations, Line judge signals, Communication between officials, Practical 2
demonstration of referee signals.

Score Sheet And Match Procedures: Components of the official score sheet,
3. Recording player line-ups and substitutions, Recording time-outs, sanctions, and 2
scores, Match protocol before, during, and after play, Practical score sheet filling
Physical Conditioning: Volleyball-specific warm-up exercises, Strength
4. | development for upper and lower body, Core stability exercises, Endurance 2
training, Cool-down and recovery methods.

Speed And Agility And Plyometric: Sprint drills , Agility ladder exercises, Cone
drills , Jump training (plyometrics) , Explosive movement drills for volleyball
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Flexibility And Injury Prevention: Dynamic and static stretching, Mobility

6. | exercises, Common volleyball injuries, Injury prevention techniques, Recovery and 2
rehabilitation basics

7. Assessment - VII 2
Position-Specific Training: Setter responsibilities and drills, Outside hitter

8. | techniques, Middle blocker skills, Opposite hitter training, Libero defensive 2

techniques, Position-based game practice.
Complex Offensive System:5-1 offensive system, 6-2 offensive system, Quick

9. | attack combinations, Setter-hitter coordination, Transition offense, Team offensive 2
strategies.
Complex Defensive System: Block defence system, Perimeter defense, Rotation

10. | defense, Backcourt positioning, Defensive communication, Transition from 2

defense to attack.

Tournament Practice: League and knockout match formats, Tournament
11. | scheduling, Team strategy under competition conditions, Match officiating 2
practice, Sportsmanship and fair play.

Comprehensive Skill Revision: Revision of all technical skills, Tactical system

12. | review, Fitness drills, Match-based practice, Error correction and performance 2
improvement
13. | Assessment - VIII 2
TOTAL 26
Text Books:
1. Fédération Internationale de Volleyball (FIVB), "Official Volleyball Rules”, FIVB
Publications

2. Bonnie Kenny & Cindy Gregory, "Volleyball: Steps to Success”, Human Kinetics
3. Anita Bean, "The Complete Guide to Sports Nutrition", Bloomsbury Sport
4. lan Jeffreys, "The Warm-Up", Human Kinetics

Reference Books:

1. Pete Waite, "Aggressive Volleyball", Human Kinetics
2. Bob Bertucci, "Volleyball Drill Book", Human Kinetics

E-Resources:
1. Volleyball Rules : How to Play Volleyball : The Rules of VVolleyball EXPLAINED!
2. 6 Basic Skills in VVolleyball - YouTube
3. Everything You Need to Know About the Game of Volleyball - YouTube
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https://www.youtube.com/watch?v=907TGg-CXYc
https://www.youtube.com/watch?v=4vnD991J22g
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Program: B. Tech (Artificial Intelligence and Data Science) Semester: 1V
Course: Liberal Learning — IV (Football) Code: 25ADCC406J
Teaching Scheme (Hrs/week) Evaluation Scheme (Marks)
Lecture | Practical | Tutorial | Credit | CIE ETE TW PR OR | Total
- 02 - 01 - - 25 - - 25

Prerequisites:
Proper health, Basic knowledge of rules of the game.
Course Objectives:
1. To enhance football players’ technical skills, tactical understanding, physical fitness, teamwork,
and sportsmanship, fostering a comprehensive understanding and appreciation of the game.
Course Outcomes: Upon successful completion of the course, students will be able to:

CO1 | Demonstrate advanced football skills, position-specific techniques, and physical conditioning.
CO2 | Apply leadership, coaching, refereeing, and talent identification skills in football.
CO3 Analyze match statistics, player performance, and team effectiveness using appropriate
methods.
coa Demonstrate teamwork, fair play, ethics, and overall football proficiency in competitive
matches.
Course Contents:
ST Description Duration
No. (Hrs.)
Advanced Technical Drills: Develop advanced football techniques through
1. | challenging drills that improve skill execution, speed, accuracy, and game 2
adaptability.
) Position-Specific Training: Understand and apply position-specific skills, roles, )
" | and responsibilities to enhance individual performance within the team structure.
3 Leadership & Captaincy: Develop leadership qualities, communication skills, and )
" | decision-making abilities to effectively guide and motivate teammates.
4 Football Coaching Methods: Understand and apply effective coaching methods, )
" | session planning, and teaching approaches to improve player development.
5 Talent Identification: Understand the principles of talent identification by )
" | evaluating technical, physical, tactical, and psychological attributes of players.
6 Strength & Conditioning: Develop football-specific strength, endurance, speed, )
" | agility, and conditioning to improve athletic performance and reduce injury risk.
7. | Assessment-VII 2
Refereeing & Match Officiating: Understand the laws of the game and develop
8. . . . : . - 2
basic refereeing skills for fair and effective match officiating.
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Match Statistics & Performance Analysis: Analyze match statistics and

9. | performance data to evaluate player contributions, team effectiveness, and areas for 2
improvement.

10. Fair Play & Professional Ethics: Understand the importance of fair play, respect, )
discipline, teamwork, and ethical behavior in football.

11 Tournarr_lgnt Practical: Appl_y technical, tactical, physical, and teamwork skills in )
a competitive tournament environment.

12, Final Competitive Match: Demonstrate overall football development by applying ’
skills, tactics, teamwork, and sportsmanship in a competitive match setting.

13. | Assessment-VIII 2

TOTAL 26
Text Books:

1. Fédération Internationale de Football Association (FIFA), "Laws of the Game", FIFA.
2. International Football Association Board (IFAB), "Laws of the Game"”, IFAB.

Reference Books:

1. Hughes, C., "The Winning Formula in Soccer”, Meyer & Meyer Sport.
2. Fédération Internationale de Football Association (FIFA), "Laws of the Game", FIFA.
3. International Football Association Board (IFAB), "Laws of the Game", IFAB

E-Resources:

1. Beginner’s guide to football | Football for dummies

2. Every position in soccer explained

3. Rules Of Soccer : How to play Soccer : Soccer Rules for Beginners

Back to Structure
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Program: B. Tech (Artificial Intelligence and Data Science) Semester: 1V
Course: Internship — 11 Code: 25ADIN403
Teaching Scheme (Hrs/week) Evaluation Scheme (Marks)
Lecture | Practical | Tutorial | Credit CIE ETE TW PR OR Total
- - - 02 - - 25 - - 25
Preamble:

Internships serve as vital educational and career development experiences, offering practical exposure in
a specific field. Employers seek individuals who possess the necessary skills and an understanding of
industry environments, practices, and cultures. This internship is designed as a structured, short-term,
supervised training program, often centered on specific tasks or projects with clear timelines. The primary
goal is to immerse technical students in an industrial setting, providing experiences that cannot be
replicated in the classroom. This exposure aims to develop competent professionals who understand the
social, economic, and administrative factors influencing the operations of industrial organizations.

Course Objectives:

1. Exposure to students to the industrial environment, which cannot be provided in the classroom
and hence creating deployable professionals for the industry.
2. Learn to implement the technical knowledge in real industrial situations.

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

co1 Gain exposure to industry practices and understand how academic concepts are applied in
professional settings.

CO?2 De\{elop and demonstrate effective communication and teamwork skills within a work
environment.

CO3 Irr:grove your problem-solving and time management skills by working in real-world industry
settings.

Internship Requirements
1. Internship Duration: It is mandatory for all students to undergo an internship after every

semester during vacations for the duration of 3 to 5 weeks. Internships completed during this
period will be considered for the assessment of Term Work (TW).
2. Internship Opportunities: Students can explore various opportunities for internships at:
a. Industries
b. Research labs or organizations
c. Collegiate clubs
d. In-house research projects
e. Online internships
3. Support and Assistance: Students can seek assistance for securing internships from:
a. The Training and Placement cell, along with departmental coordinators
b. Department or institute faculty members
c. Personal contacts
d. Directly connecting with industries or organizations
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4. Request Letter: Once an industry, research organization, or collegiate club is identified, students
must obtain a request letter from the concerned department or placement office. This letter, in the
standard format must be duly signed by the authority, should be addressed to the HR manager or
relevant authority.

5. Confirmation Letter: Students must submit the confirmation letter from the industry, research
organization, or collegiate club to the Internship Coordinator and the Head of Department (HOD)
office.

6. Joining Report: Upon commencing the internship, students must submit the joining report,
joining letter, or a copy of the confirmation email to the Internship Coordinator and the HOD
office.

7. Faculty Mentor: A faculty member will be assigned as a mentor to a group of students. The
mentor will be responsible for monitoring, evaluating, and assessing student internship activities.
The faculty mentor is also required to visit the internship location and submit formal feedback to
the Internship Coordinator.

8. Faculty Visits: Faculty members are advised to visit the internship site once or twice during the
internship period to monitor progress.

9. Progress Report: Students must submit progress report fortnightly to their faculty guide and the
final internship report to the Internship Coordinator and department office.

10. Evaluation Report: After the completion of the internship, the mentor, along with the assessment
panel members, should submit the evaluation report of the students to the department office and
the Internship Coordinator.

11. Internship Certificate: Students must receive the Internship Certificate from the industry and
submit it to the Internship Coordinator and department office.

12. Presentation and Assessment: Students are required to give a presentation on their internship
work as part of the term work. The internship diary and report will also be verified and assessed.

Back to Structure
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