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Department of Computer Science

M.Sc. Computer Science

Programme Outcomes:

PO1: Foster an environment of learning that focuses on essential theories of computation and
programming methodologies.

PO2: To provide exposure to the latest trends and technologies at par with industry/academic
demands.

PO3: To impart computational skills needed for high performance and data intensive complex
problems.

PO4: To inculcate collaborative and multidisciplinary approaches in offering computing
solutions.

POS: To escalate the scientific temperament thereby contributing towards societal development
with ethical, legal and sustainable goals.

PO6: Enable knowledge transfer for employability and entrepreneurial skills

Programme Specific Outcomes:

PSO1: Ability to apply mathematical models, algorithmic principles and theoretical concepts in
the design of computer based systems.

PSO2: Apply computational and innovative technologies to handle complex real world
problems.

PSO3: To develop strong higher order cognitive skills that contributes to research and societal
development.
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M.Sc. Computer Science

Scheme of Instruction and Examination

(For students admitted from 2025 -2026 & onwards)

Part Subject Name of paper/component Hours of Scheme of Examination
Instructions/week
Code Theory | Practical | Duration| CIA| CE| Total | Credit
of exam
First Semester
I 25MCSCO01 | Applied Statistics 4 - 3 40| 60| 100| 4
25MCSC02 | Theory of Computation and 4 - 3 40| 60| 100 | 4
Compilers
25MCSCO03 | Artificial Intelligence 4 - 3 40| 60| 100 4
25MCSC04 | Embedded Systems 4 - 3 40| 60| 100| 4
25MCSCO05 | Advanced Data Structures and 3 - 3 40| 60| 100| 3
Analysis of Algorithms
25MCSC06 | Computing Lab I - Data - 4 3 40| 60| 100 | 2
Structures and Algorithms
25MCSC07 | Computing Lab II- R - 4 3 40| 60| 100 2
Programming
Library 1 - - - - - -
It CSS/Adult Education/ 2 - - - - - -
Community Engagement
and Social Responsibility
Second Semester
I | 25MCSCO08 Optimization Techniques 4 - 3 40 | 60 100 | 4
25MCSC09 Big Data Analytics 4 - 3 40| 60| 100| 4
25MCSC10 Principles of Data Science 4 - 3 40 | 60 100 4
25MCSC11 Computing Lab III - Python - 4 3 40 | 60 100 2
for Data Science
25MCSC12 Computing Lab IV - Big Data - 6 3 40 | 60 100 3
Analytics
In Interdisciplinary Course 4 - 3 100 - 100 | 4
n Professional Certification 2
Course
i 2 - 2 - -
i1 2SMXCSS1/ gSS/Adu!t Education/ 100 2
2SMXAED1/ | Sommuntty
Engagement and Social
25MXCSR1 -
Responsibility
Professional Development 2 - - 100 - 100 [Remarks
25MCSPD1 Course
Social Media Analytics _

Internship during Summer Vacation (1 month)




Third Semester

I | 25MCSCI13 | Cyber Security 4 - 3 40 | 60 | 100| 4
25MCSC14 | Cloud Computing 4 - 3 40 | 60 100 4
25MCSC15 | Deep Learning 4 - 3 40 | 60 | 100| 4

Elective 3 - 3 40 | 60 100 3
25MCSCI16A/ | Computer Vision and Image
25MCSC16B/ | Processing/
25MCSC16C | Mobile Communications/
Natural Language Processing
25MCSC17 | Computing Lab V — Deep - 4 3 40 | 60 100 2
Learning
25MCSC18 | Computing Lab VI— Full - 6 3 40 | 60 | 100| 3
Stack Development
25MCSC19 | Technical Communication 2 - 3 100 - | 100 2
(Self-Study Course)
25MCSC20 | Mini/ Capstone Project 1 - - 100 - | 100 2
25MCSC21 | Internship - - - - - 100 | 2
II Multidisciplinary Course 2 - 3 100 - 100 2
Fourth Semester
25MCSC22 | Research Thesis / Industry - 30 - 100 | 100 | 200 | 20
Project/ Patent
Total Credits 96

Other courses to be undergone by the students

* MOOC Courses — 2 to 4 Credits — Credit transfer may be claimed

Minimum 96+2 Credits to earn the degree

* * Students who exit at the end of 1% year shall be awarded a Postgraduate Diploma

Other courses offered by the Department:

Interdisciplinary Course: 25MCSI101-Data Analytics

Multidisciplinary Course: 25MCSMO0 1 - Digital Empowerment

Professional Certification Course: 25MCSPC1- Power BI
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Applied Statistics

Semester I Hours of Instructions/Week: 4

25MCSC01 No. of Credits: 4

Course Objectives:
1. To understand and apply fundamental statistical methods such as hypothesis testing,
linear regression, and analysis of variance (ANOVA).
2. To learn how to construct predictive models, assess their performance, and ensure
validity through diagnostic checks.
3. To gain insight into advanced techniques such as transformations and handling

collinearity.

Unit 1: Summary Statistics and Probability -12 Hrs
Summary Statistics, Plotting — (Histograms, Barplots, Boxplots, Scatterplots)*; Probability
Distributions, Hypothesis Testing — One Sample t-Test, Two Sample t-Test.

Unit 2: Linear Regression -12 Hrs
Simple Linear Regression — Modeling, Least Squares Approach, Maximum Likelihood
Estimation Approach; Multiple Linear Regression, Sampling Distribution, (Nested Models)*.

Unit 3: Model Building and Prediction -12 Hrs
Model Building — Family, Form and Fit, Explanation Vs Prediction, Categorical Predictors and

Interactions — Parameterization, (Building Larger Models)*.

Unit 4: Analysis of Variance and Model Diagnostics -12 Hrs
Analysis of Variance — Two Sample t-Test, One Way Anova, Post Hoc Testing, Two Way
Anova; Model Diagnostics — Models Assumptions, Checking Assumptions, Unusual

Observations, (Data Analysis Examples)*.

Unit 5: Transformations and Time Series Analysis -12 Hrs
Transformations — Response Transformation, (Predictor Transformation)*, Collinearity, Time

Series Analysis.

*Indicates Self-Study Component
Total Hours: 60



Reference Books:

1. Dieter Rasch, Rob Verdooren, Jiirgen Pilz, (2020), “Applied Statistics: Theory

and Problem Solutions with R”, Wiley.

2. Douglas C. Montgomery, George C Runger (2011), “Applied Statistics and Probability for

Engineers”, Wiley.

3. S.C.Gupta and V.K. Kapoor (2014),“Fundamentals of Applied Statistics”, Sultan Chand

& Sons.

Web Reference / E-learning Resource:
https://archive.nptel.ac.in/courses/109/104/109104182

Course Outcomes:

CO1: Interpret and Analyze Data Using Descriptive and Inferential Statistics
CO2: Construct and Evaluate Linear Regression Models

CO3: Design and Assess Complex Statistical Models

CO4: Apply Analysis of Variance (ANOVA) for Group Comparisons

COS5: Implement Transformations and Time Series Analysis.

CO/PO | PO1 | PO2 PO3 PO4 | PO5 | PO6 | PSO1 | PSO2 | PSO3
co1 H M M M L L H L M
Cco2 H M M M L L H L M
CO3 H M M M L L H L M
CcOo4 H M M M L L H L M
CO5 H M M M L L H L M
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Theory of Computation and Compilers

Semester 1 Hours of Instructions / Week: 4

25MCSC02 No. of Credits: 4

Course Objectives:

1. To give an overview of the theoretical foundations of computer science from the
perspective of formal languages.

2. To explainthe phases of compilers.
3. To provide an insight into various techniques of parsing, optimizing and code
generation.
Unit 1: Introduction to Formal Languages and Grammars -12 Hrs
Introduction, Deterministic Finite Automata (DFA) -Formal definition - state transition
diagram, transition table - language of a DFA. Nondeterministic Finite Automata (NFA)-
Definition of NFA, language of an NFA- Definition of Grammars - (Derivation of Sentences

— Languages)* - Introduction to Compilers and its phases.

Unit 2: Lexical and Synta.x Analysis -12 Hrs

Role of a lexical analyzer - Finite Automata - Construction of Finite Automata from Regular
Expressions - Minimizing the Number of States — (Parse trees - Leftmost and rightmost
Derivations - Bottom up and Top down parsing)* - Shift Reduce Parsing - Operator Precedence
Parsing - Precedence Functions.

Unit 3: Parsing Techniques -12 Hrs

Making grammars suitable for top down parsing — (Left recursion - Left factoring - Recursive
descent parsers - Predictive parsers)* - LR grammars - LR parsing methods — SLR - Canonical
LR - LALR methods of parsing - Construction of Closure - Go to functions for the above
methods - Construction of parsing tables.

Unit 4: Intermediate Code Generation and Symbol tables -12 Hrs
Three address codes, triples - Quadruples, syntaxtrees -data structures for symbol tables — (Lists,
self organizing Lists, tress- hash tables)*.

Unit 5: Code optimization and Code Generation -12 Hrs
Sources of Optimization - DAG Representation - Problems in Code Generation —Basic Blocks

and Flow graphs - (Code Generation Algorithm - Peephole Optimization)*.

* Indicates Self- Study Component
Total Hours: 60



Reference Books:

1. John E. Hopcroft, Rajeev Motwani, Jeffrey D. Ullman (2014), “Introduction to

Automata Theory Languages and Computation”, 3™ edition, Pearson Education.

2. Alfred V. Aho, Monica S.Lam, Ravi Sethi, Jeffery, D. Ulman, (2024), “Compilers -

Principles, Techniques and Tools”, Pearson Education.

3. Santanu Chattopadhyoy (2022), “Compiler Design”, 2™ Edition, PHI, India.

4. Harry R.Lewis, Christos H.Papadimitriou (2015), “Elements of the Theory of
Computation”, Prentice Hall, USA.

Web References / E-learning Resources:
1. https://www.tutorialspoint.com/automata_theory/index.htm

2. https://www.tutorialspoint.com/compiler_design/index.htm

Course Outcomes:

CO1: Acquire the knowledge to relate and apply grammars and finite automatons inrecognizing
languages.

CO2: Explain the phases of compiler design and their respective functions.

CO3: Comprehend the various phases of compiler design and use of appropriate parsing
techniques.

CO4: Implement techniques of code generation and optimization in the design of a compiler.

COS5: Evaluate and apply error detection techniques in the design of compilers.

CO/PO PO1| PO2| PO3| PO4 | POS | PO6 | PSO1 | PSO2 | PSO3
CO1 H M - M| L L H M L
CO2 H M . - - M L -
CO3 H M| L - - - H L L
CO4 M - L - - - M H M
COs M M M M H M H H M




Artificial Intelligence

Semester I Hours of Instructions / Week: 4
25MCSC03 No. of Credits: 4
Course Objectives:

1. To understand the fundamental concepts, techniques, and applications of Artificial
Intelligence, including search strategies, knowledge representation, and reasoning,.

2. To explore the integration of Al with IoT and its applications in various domains,
including data-driven decision-making and industrial automation.

3. To analyze ethical considerations, responsible Al practices, and governance frameworks
for developing transparent and accountable Al systems.

Unit 1: Introduction to Artificial Intelligence -12 Hrs

Definition of Al, history of Al foundations of Al, Turing Test, problem formulation, state-
space representation, search strategies - uninformed search techniques — breadth-first search,
depth-first search, iterative deepening search, Bidirectional search, Informed Search - best-first
search, A* algorithm, (hill climbing)*.

Unit 2: Applications of Artificial Intelligence -12 Hrs

Al overview, Advantages of Al systems, Challenges of Al systems. Types of Al Philosophical
Foundations — Week AI, Strong AI, The Risks of Developing Artificial Intelligence.
Applications of Al, Al in Healthcare, Al in Finance, Al in Datasecurity, Al in Travel and
Transport, Al in Robotics, Al in Agriculture, Al in E-commerce, and Al in Education. (Al: The
Present and Future)*.

Unit 3: Knowledge Representation and Reasoning -12Hrs

Knowledge-based agents, Wumpus world, Logic, Propositional logic, Agents based on
propositional logic. First-order logic - syntax and semantics of first-order logic, knowledge
engineering in first-order logic. Inference in first-order logic, Unification and Lifting, Forward
chaining, Backward chaining, (Resolution)*.

Unit 4: Artificial Intelligence for IoT -12 Hrs

Definition of IoT - ToT reference model, IoT platforms, IoT verticals. Big data and IoT. Infusion
of Al - Data science in IoT - Cross-industry standard process for data mining, Al platforms and
IoT platforms. Al for Industrial IoT- (Introduction to AI powered Industries)*,Predictive
maintanence using Al

Unit 5: AI Ethics and Responsible AT -12 Hrs

Introduction, Background of AI, Autonomy, Adaptability, Interaction. Ethical Decision
Making — Ethical Theories, Values, Ethics in Practice, Implementing Ethical Reasoning.
Responsible Research and Innovation, The Art of Al: Accountability, Responsibility,
Transparency. (Governance for Responsible A)*, codes of Conduct, Inclusion and Diversity,
The AI Narrative.

* Indicates Self — Study Component
Total Hours: 60



Reference Books:

1. Stuart Russell & Peter Norvig (2020), “Artificial Intelligence: A Modern Approach”,
4% Edition, Pearson.

2. Rashmi Priyadarshini (2023), R. M. Mehra, Amit Schgal, and Prabhu Jyot Singh,
“Artificial Intelligence: Applications and Innovations”, CRC Press.

3. Amita Kapoor, (2019), “Hands-On Artificial Intelligence for IoT”, Packt Publishing.

4. Virginia Dignum (2019), “Responsible Artificial Intelligence: How to Develop and
Use Al in a Responsible Way”, Springer.

Web References / E-learning Resources:
1. https://www.ibm.com/topics/artificial-intelligence
2. https://www.analyticsvidhya.com/blog/2021/06/real-world-applications-of-artificial-
intelligence

3. https://www.weforum.org/agenda/2020/10/how-to-make-ai-more-ethical

Course Outcomes:

CO1: Understand Al concepts, including problem-solving, search strategies, and
production systems.

CO2: Apply Al techniques in real-world applications across various domains.

CO3: Implement knowledge representation and reasoning in Al systems.
CO4: Explore Al integration with IoT for smart automation and decision-making.

COS5: Evaluate Al ethics and responsible Al practices for fairness and transparency.

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PSO1 | PSO2 | PSO3
col1 H| M| M - - |- H i -
Cco2 - H| H| M - M - H -
CcO3 H - | .H - - - H - -
CcO4 - M H H M | H - H M
CO5 S T™M |- ; H | M - - Ty




Embedded Systems

Semester [ Hours of Instructions / Week: 4

25MCSC04 No. of Credits: 4

Course Objectives:

1. To gain knowledge and understanding of fundamental embedded systems design
paradigms, architectures, possibilities respect to both software and hardware.

2. To impart deep state-of-the-art theoretical knowledge of learning systems, sensor
and measuring systems in their interdisciplinary nature for integrated hardware and
software systems.

3. To prepare the students to meet the challenges in areas of technology, especially from
computer engineering, robotics and electronics.

Unit 1: Introduction to Embedded Systems -12 Hrs

Basis of Embedded System - Applications of ES - Examples of ES - Electricals Components-
Voltage — Current - Ohm*s Law - Kirchoff's law - Voltage divider rule - Current divider
rule — AC & DC — Electronic Components - Resistors — Capacitors — Inductors - Transistors
(NPN & PNP) - Transistor act as a Switch & Amplifier - Logic Gates (AND, OR, NOT,
etc.) -MUX- De-MUX- Flip-flop*s — (Memory - RAM- ROM-EEPROM-FLASH)*.

Unit 2: Microprocessors & Microcontroller -12 Hrs

Introduction to Microprocessors & Applications - 8-Bit Microcontrollers — Architecture - Block
diagram -Instruction set - Addressing Modes — Memory — Peripherals - /0 Ports - Timers —
ADC - Serial Ports -PWM - Microcontroller Source & Sink circuit design — Difference between
Microprocessor & Microcontroller- (ARM Processors)*.

Unit 3: Embedded System Design -12 Hrs

Introduction to Embedded systems — Challenges - Embedded system design considerations and
requirements - Processor selection - Overview of IoT Hardware platforms - Raspberry pi ARM
Cortex Processors — (Arduino boards)* - Communication System — Serial Communications —
UART - I2C - SPI — Communication modules — Bluetooth module — Zigbee communication
module - Wi-Fi Module — GSM module.

Unit 4: Embedded System Development -12 Hrs
Basic Software Components — Assemblers — Compilers - Cross Compilers — Linkers — Locators—
Software development cycle — Supported Languages - Embedded C, C++ - JAVA- PYTHON —
Arduino IDE — Library files — Basic of Arduino Application - Sensor Technologies —
Classification of Sensors — (Types of Sensor)* — IR — RFID — Temperature — Biosensors —
Ultrasonic — PIR — Field of Applications & Different Sensors Used — Sensor interfacing with
Arduino Board.
7



Unit 5: Embedded System Applications -12 Hrs

LED Blinking with Arduino — (Smart Traffic Lights)* — Weather monitoring system using
DHT11 Sensor & LCD display — Object Detector using Ultrasonic Sensor - Door Locking
System using RFID - Internet of Things - Thinkspeak— Robotics.

* Indicates Self Study Component
Total Hours: 60
'T_e wb 500%"3 ?
Reference Books :
1. David E Simon, (2005), “4n embedded software primer", Pearson education Asia.

2. Muhammad Ali Mazidi, Rolin D. Mckinlay, Danny Causey, (2016), “PIC
Microcontroller and Embedded Systems using Assembly and C for PIC18”, Pearson
Education Hall Inc., New Jersey.

3. Marilyn Wolf, (2017), “Computers as Components: Principles of Embedded

Computer Systems Design”, Amsterdam ; Boston : Elsevier/Morgan Kaufman
Publishers.

4. Neerparaj, (2018), “Arduino Projects for Engineers: A Multipurpose Book for All
Engineering Branches”, BPB publications, India

Course Outcomes:

CO1: Learn fundamentals of Embedded System.

CO02: Gain good knowledge on microcontrollers and implement in practical applications
CO3: Understand about the microcontroller and communication systems

CO4: Ability to write the programs for microcontroller and interface with the sensor
technology

COS5: Ability to design and conduct experiments as well as to organize, analyze and
interpret data on multidisciplinary domains onto role of electronics and computer

science.
CO/ PO | PO1 | PO2 |PO3| PO4 | PO5| PO6 |PSO1| PSO2 | PSO3
co1 H M - - - - H - -
CO2 M H H - - M M H -
CO3 M H H M - - H - M
CO 4 M H H H - M - H M
CO S - M M H H H - M H




Advanced Data Structures and Analysis of Algorithms

Semester I Hours of Instructions / Week: 3

25MCSC05 No. of Credits: 3

Course Objectives:
1. To introduce the basic concepts of algorithm analysis, an overview of basic data

structures and follows it up with advanced structures.
2. To give an insight on the applications based on advanced data structures.

3. To provide a broad perspective of different design techniques and their analysis.

Unit 1: Introduction -9 Hrs

Algorithm Analysis, Space and Time Complexity analysis, - Asymptotic Notations (Big O,
Omega, Theta)- (analyzing control structures)*-amortized analysis- String matching,

Unit 2: Data structures and ADT’s -9 Hrs

List — Stacks — Queues - Priority queues - Trees- traversals- Binary trees - Search trees
-AVL trees, B-trees - B+trees— Graphs — (Applications using stacks)*.
Unit 3: Graph algorithms -9 Hrs

Definition and representations - Shortest path algorithms-Dijkstra’s , Al pairs -Network flow
problems - Minimum spanning tree -Prims -Kruskal’s algorithms — (Depth first and Breadth first
applications)*.

Unit 4: Sorting and file structures -9 Hrs

Searching algorithms: Linear and Binary search, Sorting algorithms: Insertion sort, Shell sort,
Heap sort, Merge sort, Quick sort- Analysis —Establishing lower bounds- External sorting- Model
for external sorting — Multiway - Polyphase sorting - Direct files - Indexed sequential files -
External searching — Hashing- Virtual, Linear (ISAM)*, VSAM.

Unit 5: Design techniques and computational complexity -9 Hrs

Greedy Algorithms: Minimum cost spanning trees- Divide and Conquer: Max-Min-Dynamic
programming: (Bellman Ford Algorithm)- Backtracking: n-Queens Problem - Branch-and-
Bound: Travelling Salesperson problem. (Parallel Algorithms)*- Introduction to Complexity
classes: P and NP Problems, NP-Complete Problems.

* Indicates Self- Study Component
Total Hours: 45



Reference Books:

1. Abirami A., Priya R.L (2023), “Advanced Data Structures and Algorithms”, BPB
Publisher.

2. Mark A. Weiss (2021), “Data Structures and Algorithm Analysis in Java”, Pearson.

3. Marcello La Rocca (2021), “Advanced Algorithms and Data Structures”, Manning
Publications. Algorithm Analysis in Java, and

4, Anany Levitin (2015), “Introduction to the Design and Analysis of Algorithms”
Pearson Education.

Web References / E-learning Resources:

1. https://www.tutorialspoint.com/data_structures_algorithms/index.htm

2. https://www.cs.unm.edu/~saia/classes/561-f09

Course Outcomes:
CO1: Develop ability to analyze the algorithms and algorithm correctness
CO2: Construct abstract data types.

CO3: Implement standard operations on various data structures and apply the advanced data
structures to real world problems.

CO4: Deploy sorting and search algorithms and analyze their computational complexities.

CO5: Categorize problems based on computational and complexity theory.

CO/PO| PO1| PO2 PO3| PO4| POS5| PO6| PSO1| PSO2 PSO3
Cco1 H M H M M L M M L
CO2 H H M M M M M - -
CO3 H H M M M L M L L
CO4 H H M L M M M M L
Ccos H L L L M L L L L
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Computing Lab I - Data Structures and Algorithms
Semester I Hours of Instructions / Week: 4
25MCSC06 No. of Credits: 2

Course Objectives:
1. To implement operations on data structures
2. Todevelop and implement various algorithms.

3. Tolearnand develop applications using various data structures

List of Programs
1. Implement Stacks Operations
2. Implement Queue Operations — Insertion and Deletion
3. Implement singly, doubly and circular linked lists
4. Programto implement copy of a linked list to another.
5. Represent a polynomial as a linked list and write functions for
polynomial addition and subtraction.
Implement stack and use it to convert infix to postfix expression and vice versa
Implement Selection and Insertion sort.

Programto implement Quick sort.

A S I

Implement an expression tree. Produce its pre-order, in-order, and post order
traversals.

10. Program to implement Linear and Binary search

11. Program to Multiply two Matrices using Divide And Conquer Algorithm

12. Program to implement Tower Of Hanoi Algorithm Using Recursion

13. Program to implement Knapsack Problem

14. Program to implement Prim’s Algorithm

15. Program to implement Kruskals Algorithm

16. Program to implement Traveling salesman algorithm

17. Program to implement Greedy Algorithm to find the shortest path

18. Dijkstra's Algorithm for finding All pairs shortest paths in graphs

19. Program to implement recursive back tracking Algorithm for 8 Queen problem

20. Programto implement Depth First and Breadth First Search

Total Hours: 60

11



Course Outcomes:

CO1: Analyze the time and space efficiency of the data structure.

CO2: Design linear data structures stacks, queues and linked lists.

CO3: Propose nonlinear data structures trees and graphs, and implement their operations.
CO4: Determine and Implement the appropriate data structure for a given problem.

CO5: Develop practical knowledge on the applications of data structures.

CO /PO | PO1 |PO2 | PO3| PO4|POS | PO6| PSO1| PSO2( PSO3
Co1 M | M M L|L M M M L
CcOo2 M | M M L|L M M M L
CO3 M | M M L|L M M M L
CO4 M | M M L|L M M M L
COs M M M L|L M M M L

12



Computing Lab II- R Programming
Semester I Hours of Instructions / Week: 4

25MCSC07 No. of Credits: 2

Course Objectives:
1. To Develop Data Analysis and Visualization Skills
2. To Provide Hands-On Experience with Statistical Methods
3. To Equip Students with Skills in Predictive Modeling and Forecasting

List of Programs
1. Program to create Histograms and Barplots for a given data.
Program to create BoxPlots ans Scatter Plots for a given data.
Program to perform One Sample t-Test for the given data.
Program to perform Two Sample t-Test for the given data.
Program to apply Probability Distributions for the given data.
Program to perform Chi-Square Test for the given data.
Program to perform modeling using Simple Linear Regression for the given data.

Program to perform modeling using Multiple Linear Regression for the given data.

$ X N wN

Program to perform One Way ANOVA for the given data.

ek
e

Program to perform Two Way ANOVA for the given data.

[a—y
[a—y

. Program to perform Time Series Analysis for the given data.

P
N

Program to Perform Patient Outcome Analysis

[a—
W

. Program to Perform Clinical Trial Data Analysis

_.
=

Program to Perform Stock Market Analysis

[
(94}

. Program to Perform Risk Assessment of an Organization

)
(=

. Program to Analyze financial assets and optimize a portfolio

—
~J

. Program to Perform Climate Change Analysis

p—
o0

. Program to Perform Pollution Monitoring

—
O

. Program to Perform Customer Segmentation

b
=

. Program to Perform Sales Forecasting

Total Hours: 60

13



Course Outcomes:

CO1: Understanding of Data Visualization Techniques

CO02: Knowledge of Statistical Analysis and Hypothesis Testing
CO3: Proficiency in Building Predictive Models

CO4: Expertise in Time Series Analysis and Forecasting

CO5: Competence in Data Analysis for Business Applications

CO/PO | PO1| PO2 | PO3 | PO4| POS| PO6| PSO 1| PSO2 | PSO3
Cco1 H H | H | M| L H H H M
Cco2 H H | H | M L H H H M
CO3 H H | H| M| L | H H H M
co4 | H H H | M L H H H M
Ccos H H H | M| L H H H M

14



Optimization Techniques

Semester I1 Hours of Instructions/Week: 4
25MCSCO08 No. of credits: 4
Course Objectives:

1. Enable the students to learn and understand the concepts about Linear Programming.

2. Understand the Transportation model, Assignment model, Network Scheduling (PERT
/CPM), Replacement policy and Sequencing.

3. Solving Real Life Problems.
Unit 1: Linear Programming -15 Hrs

Introduction to LP formulation, Graphical method for two variable problems, General LPP
(Characteristics of General LPP)*, Simplex method I, Simplex method II, and Dual simplex
method.

Unit 2: Transportation -12 Hrs

Introduction, (Mathematical Model of Transportation problem)*, Finding an Initial Basic
Feasible solution using NWCR, LCEM, VAM. Test for optimality using MODI method.
Unit 3: Assignment model -9 Hrs

Introduction to Assignment problem, (mathematical model of Assignment problem)*,
Assignment problem and its solution by Hungarian method.

Unit 4: PERT/CPM -12 Hrs

Introduction to Network Scheduling, (Basic components)*, Rules for construction of network,
rules for Labeling nodes (i - j) / D. R. Fulkerson®s rule, Critical Path Analysis. Three time
estimates (to, tm, tp), probability consideration in PERT, distinction between PERT and CPM,
applications of PERT/CPM.

Unit 5: Replacement Policy and Sequencing Replacement Theory -12 Hrs

Introduction - Replacement of equipment that deteriorates gradually - Replacement policy when
value of money does not change with time - Replacement policy when value of money changes
with time - Individual and Group Replacement. Sequencing: (Basic Terms)* - Processing n jobs
through 2 machines - Processing n jobs through K machines- Problems.

*Indicates Self-Study Component
Total Hours: 60

15



Reference Books:

1. Kanthi Swarup, P.K.Gupta and Manmohan (2022),“Operations Research”, Sultan
Chand & Sons.

2. P.XK.Gupta and Manmohan (2020),“Problems in OR”, Sultan Chand & Sons.
Hamdy.A.Taha, (2021), “Operations Research an Introduction”, 16" Edition,PHI.

4. Gupta Prem Kumar, Hira D.S Chand (2019), “Operations Research”, Sultan Chand &
Company Ltd.

5. Sharma.J.K. (2015), “Operations Research : Theory and Applications”, Macmillan
India Limited, Ninth Edition.

Web References / E-learning Resources:

1. http://cec.nic.in/e-content
2. http://www.nptelvideos.in/2012/12/fundamentals-of-operations-research.html

, Course Outcomes:

CO1: Formulate a real-world problem as a mathematical programming model with application
software.

CO02: Solve the linear problems and analyze the simplex and dual simplex principles.
CO3: Apply optimality and allocation methods for resources.

CO04: Demonstrate network scheduling concepts and apply critical path analysis and time
estimates for real time project completion.

COS: Apply sequencing algorithm for job scheduling.

CO/PO| PO1| PO2 PO3 PO4 POS | PO6 | PSO1 | PSO2 | PSO3
Ccol| M L M H L M H H L
cOo2| M L M H L M H H L
Co3| M L M H L M H H L
Co4| M L M H I M H H L
COoO5| M L M H L M H H L

16



Big Data Analytics

Semester I1 Hours of Instructions / Week: 4
25MCSC09 No. of Credits: 4
Course Objectives:

1. To provide an overview of the growing field of Big Data Analytics.
2. To impart knowledge about Big Data technologies and tools for handling large datasets
3. To introduce essential the tools for managing and analyzing large volume of data

Unit 1: Introduction to Big Data and Analytics -12 Hrs
Nature of Data - Classification of Digital Data: Unstructured, Semi- Structured, Structured data,
Characteristic of Big Data - Evolution - Definition and Challenges of Big data. Business
Intelligence vs. Big Data - Need of big data analytic — (Classification of analytics)*- Importance
of Big Data analytics - Basic terminologies in big data environment.

Unit 2: Big Data Technology Landscape -12 Hrs
NoSQL: Types of NoSQL databases — (Advantages of NoSQL)*- Use of NoSQL in Industry,
SQL vs NoSQL, NewSQL. - Introduction to Hadoop: Features- Advantages- Versions -
Overview of Hadoop Ecosystems- Hadoop Distributions- Comparison with other system SQL
and RDBMS

Unit 3: Hadoop Architecture -12 Hrs
Hadoop Components — (Architecture)* — Hadoop Distributed File System (HDEFS),
Introduction to Map Reduce Programming - Hadoop 2 (YARN): Architecture — Interacting with
Hadoop Eco systems: Pig, Hive, Sqoop, Hbase.

Unit 4: NoSQL Databases -12 Hrs
Mongo DB: Introduction —Data types — Mongo DB Query language —Arrays — Functions: Count
— Sort — Limit — Skip — Aggregate —-Map Reduce. Cursors — Indexes — Mongo Import — Mongo
Export. Cassandra: Introduction — Features — (Data types)* — CQLSH — Key spaces — CRUD
operations — Collections — Counter — TTL — Alter commands — Import and Export — Querying
System tables.

Unit 5: Machine Learning Algorithms for Big Data | -12 Hrs
Introduction - Supervised Learning - Unsupervised Learning - Machine Learning Algorithms:
Regression Model, (Clustering)*, Collaborative Filtering, Associate Rule Making, Decision
Tree - Case Studies : Analyze real-world scenarios in finance, healthcare, and e-commerce to
explore Big Data.

*Indicates Self- Study Component

Total Hours: 60
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Reference Books:

1. Seema Acharya, Subhashini Chellappan (2022), “Big Data and Analytics”, Wiley
Publication.

2. Raj Kamal and Preeti Saxena (2019), “Big Data Analytics Introduction to Hadoop,
Spark and Machine- Learning”, McGraw Hill Education.

3. Bart Baesens (2014) , “Analytics in a Big Data World: The Essential Guide to Data
Science and its Applications” Wiley

4. G. Sudha Sadasivam, R. Thirumahal(2020), “Big Data Analytics”, Oxford University
Press.

Web References / E-learning Resources:
1. http://hadooptutorial.info/mapreduce-programming model
2. https://hadoop.apache.org/docs/r1.2.1/mapred_tutorial.html
3. https://hadoop.apache.org/docs/current’hadoop-mapreduce-client’/hadoop-mapreduce
clientcore/MapReduce Tutorial.html
4. https://www.edureka.co/blog/mapreduce-tutorial
Course Outcomes:
CO1: Understand the significance and challenges of Big Data
CO2: Interpret Big Data using different tools and frameworks

CO03: Gain proficiency in Hadoop Architecture and its core components

CO4: Analyze appropriate NoSQL database techniques to efficiently store and proceés Big
Data

COS: Apply Big Data techniques for various applications

Co/PO | PO1 | PO2 | PO3 | PO4 | POS | PO6 | PSO1 | PSO2 | PSO3
COl1 | H| H| H| H| L | M| H H L
coz | H | H| M| M| L|M| M M L
co3 | M| H| L[| L | L | M| M H L
CoO4 | M| H| L | L | L |M| M H L
cos | H | H|H|[ M| L [M| M M L
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Principles of Data Science

Semester I1 Hours of Instructions/ Week : 4
25MCSC10 No. of credits: 4

Course Objectives:
1. To understand data science concepts, including data analysis, feature engineering, and
machine learning.
2. Equip learners with statistical techniques, modeling approaches, and data visualization
skills for effective decision-making.
3. Emphasize ethical considerations and real-world applications across different domains
through case studies

Unit 1: Introduction to Data Analysis -12 Hrs

Introduction to Core Concepts and Technologies: Introduction to Data Science- Importance
of Data Science — Data Science Life Cycle -Big Data and its Types -Traits of Big Data -Data
Collection - Data Preparation — Data Ingestion — Data Transformation — Data Modelling —
Presentation- Exploratory Data Analysis: (Importance of Exploratory Data Analysis)*-
Different EDA Techniques* - Dealing with Qutliers and Missing Values.

Unit 2: Feature Engineering and Analysis -12 Hrs

Introduction to Feature Engineering — working with Classification problems — (Application
Domains)* — Framework - Techniques -Feature Generation — Feature Selection Algorithms —
Filters — Wrappers- Statistical Analysis - Analysis of Variance - Correlation Analysis - Data
Scaling - Methods - Dimensionality Reduction Components — Methods — merits and demerits.

Unit 3: Data Modeling -12 Hrs

Different Data Modeling — Role of Modeling in Data Science- Model Fitting — Preventing Over
fitting and Under fitting - Modeling Tools -Machine Learning - Introduction — Terminologies
in Machine Learning - Types of Classification Algorithms -Model Evaluation — (Data Science
Vs Machine Learning)*

Unit 4: Advanced Data Visualization Techniques -12 Hrs

Python for Data Visualization: Overview of Data Visualization — Numpy -Pandas-Data
Visualization using Matplotlib and Seaborn — (Types of Basic Plots and Advanced Plots)* -
Data Visualization Using Ggplots - storytelling in Data Visualization - Dashboard
Development Tools - Creating an Interactive Dashboard With dc.js.

Unit 5: Ethics, Case Studies -12 Hrs

Ethical Challenges of Data Science — Principles of Data Ethics - Aspects of Privacy — Data

Protection Principles — Timeline of Important Data Privacy Laws and Acts -The Five Cs —

Diversity — Inclusion; Case Studies: Healthcare — Education- Sports — Governance - Stock

Market Prediction - Real-time Behavioral Analysis —Supply Chain Management- Logistics-
Cyber Analytics

*Indicates Self-Study Component

Total Hours: 60
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Reference Books:

1. Diego Miranda-Saavedra (2023), “How to Think about Data Science”, First edition,
CRC Press

2. B. Uma Maheshwari, R. Sujatha (2024), “Introduction to Data Science”, Wiley

Publishing India Pvt. Ltd.

3. Field Cady (2024). “The Data Science Handbook”, Second Edition, OReilly Media.

4. Padmavathi Ganapathi (2022), “4 Simple Course on Data Science with Python”,
Lambert Academic Publishing.

Web References / E-learning Resources:

1. https://www.analyticsvidhya.com/blog/2021/06/feature-selection-using-statistical-

tests

2. https://www.statology.org/t-test

3. hitps://towardsdatascience.com/data-visualization-in-python-with-matplotlib-and-

seaborn

Course Outcomes:

CO1: Interpret and understand Data
CO2: Apply feature engineering, t-tests, ANOVA, and non-parametric tests for analysis.

CO3: Design and Assess different models

CO4: Analyse dataset using data visualization.

COS5: Integrate ethical practices and real-world analytics across multiple domains.

CO/PO| POL | PO2| PO3 | PO4| POS | PO6 | PSO1 |PSO2| PSO3
col | H | M| M | L | M| L M | L | L
coz | H | L| M | H| H | H H | H| M
Co3 | H | L | M | L| M| L M | M| L
Co4 | H | L| M | M| M| M M L | M
CO5 | H | H| M |H| M | M M | L | L
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Computing Lab I1I - Pythen for Data Science

Semester I1 Hours of Instructions/Week: 4

2SMCSC11 No. of credits: 2

Course Objectives:

1. Understanding the basics of Python and its core data structures.

2. Applying data analytics techniques, machine learning models, and statistical Methods.

3. Developing real-world applications using web scraping, AutoML, MLOps and Block
chain concepts.

List of Programs

Program using the concept of Lists, Tuples and Sets.

Program to Perform String Operations.

Program Using Anonymous Function And User-Defined Function

Program to access Dictionaries and Dictionary Comprehensions.

Program to Display Basic and Advanced Plots Using Matplotlib and Seaborn
Program for Implementing Statistical Hypothesis Testing

Program to Perform Correlation Analysis

Program to Automatically Open a Website using Web browser Module

© e N kW=

Program using Linear Regression and Logistic Regression Analysis

[—
o

. Program using SVM Classification

[y
—_

. Program for Applying Decision Tree

—
[\

. Program to Implement Random Forest

[a—y
(O]

. Program using KNN Classification

[a—
=

. Program to Implement Reinforcement Learning

p—
U

. Program using Cluster Analysis Techniques

—
(=}

. Program to Create a Simple Stopwatch using GUI

—_
~1

. Program to Implement Back Propagation Algorithm.

(o=
=]

. Program to using H20 Auto ML for Classification

[S-
\O

. Program to Implement a Basic Block chain in Python

[\
<

. Automated ML Model training and Deployment using MLOps

Total Hours: 60

N
L&
[
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Course Outcomes:

CO1: Understanding the fundamental concepts of Python programming and data structures.
CO02: Applying Python for data analytics, statistical computations, and visualization. CO3:
Implementing various machine learning algorithms for predictive modelling. CO4:
Experimenting with classification techniques such as Decision Trees, KNN, SVM, and

Naive Bayes.

CO5: Utilizing web scraping, AutoML, and deep learning for real-world applications.

CO/PO | PO1 ([PO2| PO3 | PO4 | PO5 | PO6 | PSO1 |PSO2 PSO3
CO1 H M H L M L M L L
COo2 M L M H H H H H M
Co3 H M M L M L M M L
CO4 M L H M H H H H L
CO5 H H H H M M M L M
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Computing Lab IV — Big Data Analytics
Semester 11 Hours of Instructions/Week: 6
25MCSC12 No. of credits: 3
Course Objectives:

1. To implement MapReduce programs for processing big data.
2. To realize storage of big data using MongoDB.
3. To analyze big data using machine learning techniques.

List of Programs:

1. Install Hadoop and set up a single-node cluster.

N

Perform basic file management tasks in Hadoop (e.g., upload, download, delete files in
HDFS).

Write a MapReduce program to count word frequency.

Develop a MapReduce program to find the average temperature from a weather dataset.
Implement a MapReduce program to perform Matrix Multiplication

Use MongoDB to implement CRUD operations on a sample dataset.

Create a NoSQL database with MongoDB and perform aggregation queries.

Write a Pig script to filter and group data from a large dataset.

X N kAW

Write Hive queries to create, alter, and query tables.

10. Implement a word count program using Spark.

11. Perform real-time streaming analysis using Apache Kafka and Spark Streaming.

12. Implement a Machine Learning algorithm (e.g., Linear Regression) with Spark MLIib.
13. Create and visualize a dashboard in Tableau using Big Data sets.

14. Implement a MapReduce program to analyze social media data for sentiment analysis.
15. Configure a multi-node Hadoop cluster and perform data processing.

16. Install and configure Apache Kafka for real-time data ingestion.

17. Implement a data pipeline for ETL (Extract, Transform, Load) using Flume and Sqoop.
18. Perform data analysis on a real-time dataset using Spark Streaming.

19. Apply machine learning algorithms to predict trends in Big Data using Spark MLIib.
20. Implement a full data pipeline integrating Hadoop, Spark, and MongoDB for a business

application.

Total Hours: 90
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Course Outcomes:

CO1: Understand the fundamentals of Big Data and its ecosystem.

CO2: Process large datasets using Hadoop, Spark, and Kafka.

CO3: Apply statistical analysis and machine learning algorithms to analyze Big Data.

CO4: Develop real-time data processing solutions using Apache Storm and Spark Streaming.

COS: Implement advanced visualization techniques for business intelligence.

CO/PO| PO1| PO2| PO3| PO4| POS| PO6| PSO1 PSO2| PSO3
Co1 H H H H L H H H L
co2 M H H M L M M M M
CcO3 M H L M I L M H L
CO4 M H L L M M M H L
CO5 H H H M L M M M M
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Professional Development Course: Social Media Analytics
Semester TI Hours of Instructions / Week: 2
25MCSPD1 Remarks
Course Objectives:
1. Understand the basics and importance of Social Media Analytics.
2. Learn to analyze social media data and user engagement.

3. Explore real-world applications and case studies of social media trends.
Unit 1: Social Media Analytics (SMA) -6 Hrs

Introduction to Social Media— (Social media landscape)*- Social Media Analytics and its need-
SMA in Small organizations and large organizations-Application of SMA in different social

media platforms.
Unit 2: Network Fundamentals and Models -6 Hrs

The social networks perspective: nodes, ties and influencers - Social network and web data and
methods - Graphs and Matrices- Basic measures for individuals and networks — (Information

visualization)*.

Unit 3: Facebook Analytics -6 Hrs
Introduction: parameters, demographics - Analysing page audience - Reach and Engagement
analysis - Post-performance on Facebook — (Social campaigns)* - Measuring and analysing

social campaigns - Defining goals and evaluating outcomes.

Unit 4: Google Analytics -6 Hrs
Brief introduction and working - Google website optimizer - Implementation technology —

Limitations - Performance concerns - (Privacy issues)*.

Unit 5: Case Studies - 6 Hrs
Social Media Campaign - Impact of Social Media on Political or Social Movements — (Viral

Marketing Strategies)* - Analyzing Real-Life Social Media Trends - Social Media Insights.

Total Hours: 30
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Reference Books:

I. Dr. Saroj Kumar, Tripti Singh Chowdhury. (2022) ,“Social Media and Web Analytics”,
Thakur Publication Pvt. Ltd

2. Matthew Ganis, Avinash Kohirkar (2016), “Social Media Analytics” , IBM Press.

3. Marshall Sponder (2014), “Social Media Analytics: Effective Tools for Building,
Interpreting, and Using Metrics” , McGraw-Hill Education

Course Outcomes:

CO1: Learn the need for social media analytics.

CO2: Evaluate the techniques of social media analysis.

CO03: Understanding data analysis of various social media platforms.

CO4: Evaluate the effectiveness of a campaign using social media analytics

COS5: Analyze the impact of social media on movements and marketing through real-life case
studies.
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Cyber Security
Semester LI Hours of Instructions / Week: 4

25MCSC13 No. of Credits: 4

Course Objectives:

1. To highlight the importance of Cyber Security, Security principles, CyberSecurity
Challenges and Ethical Practices.

2. To classify cyber-attacks, present different vulnerability weaknesses, Intrusionsand
the methods to handle them.

3. To introduce the learners the fundamentals in the upcoming technologies, forensic
investigations, precautions against different frauds and scams and legal implications.

Unit 1: Introduction to Cyber Security, Cyber Attacks, Intrusion Handling Methods
-12 Hrs
Cyber Security Basics, Security Principles, Cyber Attacks and their Classification,

Vulnerability Assessment (Intrusion Detection and Intrusion Prevention Systems)*.

Unit 2: Authentication Methods, Standard Models, Smarter Technology, Security
Auditing -12 Hrs
User Authentication Methods, Bio-metric Authentication Methods, Standard Security

Models, Virtual Currency-(Block Chain Technology-Security Auditing)*.

Unit 3: Security Types -12 Hrs
Information Security-Network Security-Operating System Security, Web Security-E-mail
Security-(Mobile Device Security)*-Cloud Security, [oT Security-Cyber Physical System

Security-Social Media Security.
Unit 4: Cyber Crimes, Frauds and Forensic Investigations -12 Hrs

Cyber Crimes- Types-Data Frauds, Analysis of Crimes-Human Behavior- Stylometry-
Incident Handling, Investigation Methods-Criminal Profiling- Cyber Trails, Digital
Forensics-History- Challenges-Branches of Digital Forensics, Digital Forensic Investigation

Methods-(Reporting-Management of Evidences)*.

Unit S: Cyber Law, IT Act, other Acts and Amendments -12Hrs
Cyber Law-Basics-Information Technology Act 2000-Amendments, Evidentiary value of E-
mails/SMS, Cyber crimes and Offences dealt with IPC-RBI Act-IPR in India, Jurisdiction of

Cyber Crime, (Creating awareness and Healthy practices)*.

* Indicates Self-study components
Total Hours: 60
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Reference Books:

1. Charles J. Brooks, Christopher Grow, Philip Craig Donald Short (2018), “Cybersecurity
Essentials”, John Wiley and Sons.

2. Lester Evans (2018), “Cyber security: An Essential Guide to Computer and Cyber
Security for Beginners, Including Ethical Hacking, Risk Assessment, Social
Engineering, Attack and Defense Strategies, and Cyber warfare” , John Wiley and
Sons.

3. Prof AmitGarg Dr Krishan Kumar Goyal (2019), “Cyber Security” ,Laxmi Publications

Web Reference / E-learning Resource:

https://swayam.gov.in/nd2_cec20_cs09/preview

Course Outcomes:

CO1: Outline the security rudiments, comprehend the Cyber Security challenges and
discriminate between different Intrusion handling Methods.

CO02: Judge and evaluate different biometrics and suggest suitable ones. Analyze the
different types of security models, Audit and Assessment processes.

CO3: Assess different security types and Practice appropriate security mechanisms to
minimize the risks

CO4: Justifythe importance of cybercrime investigation in detecting frauds and scams, scrutinize
various steps and methods involved in the investigation process and prepare appropriate
reports.

COS: Prioritize and Explain Legal, Ethical and Privacy issues existing in cyberspace,
Recognize different sections of IT Act, its Amendments and other important Acts and
Illustrate the jurisdiction of cybercrimes.

COo/PO| PO1| PO2 PO3 PO4 POS | PO6 | PSO1 PSO2 | PSO3
Co1 M H M - H M M H H
co2 M H M L H M M H H
CO3 M H M L H M M H H
CO4 M H L L H M M H H
CO5 M H L L H M M H H
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Cloud Computing
Semester 111 Hours of Instruction / Week: 4

25MCSC14 No. of Credits: 4

Course Objectives:
1. To understand the concepts of cloud computing and virtualization.

2. To familiarize with cloud services and deployment models.
3. Toacquire knowledge on cloud management, security, issues and advancements.

Unit 1: Introduction to Cloud Computing -12 Hrs
Introduction to Cloud Computing- Characteristics, Challenges, Benefits and Limitations,
Historical developments and evolution of cloud computing: Virtualization, Web 2.0, Service-
oriented computing, Utility Computing, Cloud Computing Architecture, Cloud computing
Reference Model (NIST architecture)*

Unit 2: Introduction to Virtualization - 12 Hrs
Characteristics -of virtualized environments, Taxonomy of virtualization techniques,
Virtualization and cloud computing, (Pros and cons of virtualization)*, Technology examples:
Xen: paravirtualization, VMware: full virtualization, (Microsoft Hyper-V)

Unit 3: Cloud Service Models and Deployment Tools -12 Hrs
Service Models- Infrastructureas a Service (IaaS), Platform as a Service (PaaS), Software as a
Service (SaaS), Deployment Models-Public cloud, Private cloud, (Hybrid cloud)*, Community
cloud.

Unit 4: Cloud Management and Security -12 Hrs
Cloud Management: Cloud provisioning, Cloud management benefits, Cloud management
tools, Components of cloud computing management, cloud Security Overview, (Cloud Security
Challenges)*, Infrastructure Security, Network level security, Host level security, Application

level security, Identity and Authentication (IAM) for cloud security.

Unit 5: Issues in Cloud Computing and Cloud Advancements -12 Hrs
Implementing real-time applications over cloud platforms, Issues in Inter-cloud environments,
QOS Issues in the Cloud, Dependability, data migration, and streaming in the Cloud. Quality of
Service (QoS) monitoring in a Cloud computing environment, Mobile Cloud Computing. Sky
computing, Introduction to emerging computing paradigms and research challenges: Edge
Computing, Mobile Cloud Computing, Fog Computing, (IoT Cloud)*
*Indicates Self Study Component
Total Hours: 60
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Reference Books:

1.
2.

Barrie Sosinsky (2011), “Cloud Computing Bible”, Wiley, 1st edition.

Tim Mather, Subra Kumaraswamy, and Shahed Latif (2009), “Cloud Security and
Privacy”, O'Reilly Media

Rajkumar Buyya, James Broberg, Andrzej M. Goscinski, (2013). “Cloud Computing:
Principles and Paradigms”, Wiley

Thomas Erl, Ricardo Puttini, Zaigham Mahmood (2013). “Cloud Computing: Concepts,
Technology & Architecture”, PHI

Web References / E-learning Resources:

1. https://swayam.gov.in/courses/3742-cloud-computing

2. http://ndlL.iitkgp.ac.in

Course Outcomes:

CO1: Explain the concepts of cloud computing and the evolution of cloud computing

CO02: Become familiar with concepts and types of virtualizations

CO3: Differentiate the different types of Cloud Services, the different types of cloud

deployment models and their advantages and disadvantages

CO04: Become familiar with cloud management tools and cloud security concepts

CO5: Explore advancements in cloud computing technologies

CO/PO| PO1| PO2( PO3| PO4 PO5| PO6 | PSOI1 PSO2 PSO3
CO1 H H M M M M H H M
CO2 M M M M L M M H L
COo3 M H H M M M M H M
CO4 M M M H H M M H M
COs5 M H M M M H M H H
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Deep Learning
Semester IT1 Hirs. of Instruction/ Week: 4
25MCSC15 No. of Credits: 4

Course Objectives:
1. Understand the foundational principles of deep learning and neural networks.

2. Learn various types of deep learning models like CNN, RNN, LSTM etc.
3. Develop skills to build and train deep learning models using frameworks like Keras,
TensorFlow.
Unit 1: Introduction to Deep Learning - 12 Hrs

Introduction to Deep Learning- What is Deep Learning? -History and Evolution of Deep
Learning-Key Milestones in Deep Learning Research-(Applications of Deep Learning)*
Mathematical Building Blocks of Neural Networks — Data representations, Gear of NN -
Tensor operations, Engine of NN - Gradient based optimization.

Unit 2: Core Concepts in Deep Learning - 12 Hrs
Neural Networks: Basics and Beyond-Perceptrons and Activation Functions-Feedforward
Neural Networks-Backpropagation and Gradient Descent-Convolutional Neural Networks
(CNNs)-Introduction to CNNs-Architecture of CNNs-Applications in Image and Video
Processing-Recurrent Neural Networks (RNNs)-Introduction to RNNs-Long Short-Term
Memory (LSTM) and GRU-(Applications in Natural Language Processing (NLP)*).

Unit 3: Introduction to Keras, TensorFlow -12 Hrs
Keras, Tensorflow — setting up deep learning workspace, Anatomy of Neural Networks,
(Working with Keras models*), Using Built-in training and evaluation loops. Deep Learning
for Computer Vision — Introduction to Convnets, Training a Convnet, Leveraging pretrained
model.

Unit 4: Deep Learning for Time Series and Text - 12 Hrs
(Kinds of Time Series tasks*), Temperature — forecasting Advanced use of Recurrent Neural
Networks. Deep learning for text — preparing text data, Sets and Sequences, Transformer
Architecture, Sequence — to — sequence Learning

Unit S: Case Studies of Deep Learning - 12 Hrs
Computer Vision Applications-Image Classification and Object Detection-Semantic
Segmentation-Real-World Case Studies-Natural Language Processing Applications-Text
Classification and Sentiment Analysis-Machine Translation-Chatbots and Virtual Assistants-
Healthcare and Biomedical Applications-Medical Image Analysis-Drug Discovery and
Genomics-(Case Studies in Healthcare*).

*Indicates Self-study component
Total Hours: 60
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Reference Books:
1. Amlan Chakrabarti Amit Kumar Das, Saptarsi Goswami, Pabitra Mitra (2021), ”Deep
Learning”- Pearson Education.

2. Charu C. Aggarwal (2018), *'Neural Networks and Deep Learning: A Textbook'',
Springer  International, Publishing.
Francois Chollet (2018), “‘Deep Learning with Python'’, Manning Publications Co.

4. Josh Patterson, Adam Gibson (2017), ““Deep Learning: A Practitioner's Approach'’,
O'Reilly Media.

5. Nithin Buduma, Nikhil Buduma, and Joe Papa (2017) “Fundamentals of Deep
Learning: Designing Next-Generation Machine Learning Algorithms”, O'Reilly
Media.

Course Outcomes:

CO1: Apply deep neural network for simple problems

CO2: Apply Convolution Neural Network for image processing

CO3: Apply Recurrent Neural Network and its variants for text analysis
CO4: Understanding Deep Reinforcement Learning

COS5: Applying Deep Q-Networks

copo | PO1 | PO2 [ PO3 | PO4 | PO5 | PO6 | PSO1 | PSO2 | PSO3
Ccol1 L | L L M IL - - - M
coz | L | L | L | M| L]|L - - M
CO3 | L | L | L M| L |L| M - M
co4 | L | L | L M| L|L ]| M M
"cos | L | L | L | M| L | L | M M
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Elective - Computer Vision and Image Processing

Semester IIT Hours of Instruction/Week: 3
25MCSC16A No. of Credits: 3

Course Objectives:
1. To acquire fundamental knowledge in basic image processing and recognition.
2. To train the students in enhancement, analysis and inference based knowledge on
feature extraction.
3. To acquire advanced knowledge in MATLAB to solve real world problems

Unit 1: Image Formation and Digitization -7 Hrs
What is Digital Image Processing? Example of Fields that use Digital Image Processing -
Fundamental Steps in Digital Image processing - Components of an Image Processing System.
Image Sampling and Quantization: Basic concepts in Sampling and Quantization -
Representing the Digital Image —(Some basic relationship between pixels)* - Import and
Export of Image using Matlab - Types of Color Space Conversion.

Unit 2: Spatial Transformation and Enhancement -8 Hrs
Spatial Transformation: Interpolation - Interpolation Methods - Image Resizing - Image
Rotation - Image Cropping. Image Enhancement: Noise Removal - Linear Filtering - Adaptive
Filtering —(Image Histogram)*. Image Smoothing:Image Averaging and Mean Filters -
Ordered Statics Filters. Image Sharpening: High Pass Filter and Homomorphic Filtering.

Unit 3: Image Analysis -10 Hrs
Segmentation: Region Extraction - Pixel based Approach - Multi-level Thresholding - Local
Thresholding. Region based Approach: Region Growing - Region Splitting - Region Merging

- Split and Merge. Edge Detection: Derivative Operators —(Pattern Fitting Approach)* -
Morphological Edge Detection - Edge Linking and Edge Following - Edge Element Extraction
by Threshold - Edge Detector Performance - Corner Detection.

Unit 4: Feature Extraction and Recognition -11 Hrs
Feature Extraction: Representation of Boundary, Medial Axis Transform & Thinning.
Topological Attributes: Connectivity Numbers - Components Labelling - Component Counting
- Computing Genus. Geometrical Attributes: Perimeter - Diameter of the Enclosing Circle -
Area-Slope, Curvature and Straightness - Convexity. Object Recognition: Knowledge
Representation — (Statistical Pattern Recognition)* - Neural Nets - Fuzzy Systems.

Unit 5: Application of Image Processing -9 Hrs
Face Recognition - Iris Recognition - Fingerprint Recognition - Medical Image processing -
Satellite Images - Remote Sensing — (Sleepiness Detection - Object Detection)*.

* Indicates Self - Study Component
Total Hours: 45
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Reference Books:

1. Rafael C. Gonzalez and Richard E.Woods (2018), “Digital Image Processing”,
Prentice Hall, Fourth Edition.

2. B.Chanda and D.Dutta Majumder (2011), “Digital Image Processing and Analysis”,
Prentice-Hall of India Pvt Ltd, Second Edition.

3. Madhuri A. Joshi (2017), “Digital Image Processing An Algorithmic Approach”, PHI
Learning Pvt Ltd, Second Edition.

4. Image Processing Toolbox, User's Guide, The Math Works Inc, 2019.

Web References / E-Learning Resources:

1. https://www.tutorialspoint.com/dip/index.htm
2. https://www.mygreatlearning.com/blog/digital-image-processing-explained

Course Outcomes:

CO1: Understand the importance of image processing and its digital formation
CO2: Build the knowledge about spatial transformation using MATLAB

CO3: Understands the various processes involved in the image analysis process.
CO4: Learn to implement various feature extraction techniques

COS5: Gain knowledge about various applications of image processing

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5S | PO6 | PSO1 | PSO2 | PSO3

co1 H M M - i - H - -

Cco2 M H H - - M H M i
co3 H M H | M | - n H - M
| CO 4 M H H H - M i H M
i Cos - M - | M | H| H - ™ H
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Elective - Mobile Communications
Semester 111 Hours ofInstructions / Week: 3

25MCSC16B No. of Credits: 3

Course Objectives:
1. To explain the principles of wired and wireless communication.
2. Todiscuss the layer wise support to wireless network.

3. To introduce various wireless communication techniques.

Unit 1: Introduction to Mobile Communications and Wireless Transmission -11 Hrs
History- Applications- Comparison of common wireless systems- Simplified Reference Model
-Wireless Networking- Basic Concepts - Cellular Systems- Wireless Transmission : Working
of cellularphones - Cell Splitting - frequency reuse — channel assignment strategies - handoff
strategies - SignalPropagation- Multipath Propagation - Fading -( Frequencies for radio
Transmission- Spread spectrumTechnique- Multiplexing- Basic Propagation Mechanism)*.
Unit 2: Medium Access Control and Telecommunications Systems -9 Hrs
Motivation for Specialized MAC- Hidden and exposed Terminals- Near/ Far Effect - MAC
Algorithms- SDMA- FDMA- TDMA- CDMA - (Telecommunication Systems :1G- 2G- 2.5G-
3G Cellular Networks (GSM)-4G networks and Other Standards)*.

Unit 3: Satellite Systems- Cellular Systems and Broadcast System -9 Hrs
Satellite Systems: History- Applications- Basics- Routing- Localization- Handover- (Broadcast
Systems: Overview- Cyclic Repetition of Data- Digital Audio Broadcasting- Digital Video
Broadcasting)*.

Unit 4: Wireless LAN and Mobile Network Layer -9 Hrs

Wireless LAN: Infra-red Vs radio transmission- Infrastructure and ad-hoc network- IEEE
802.11- 802.11 series- Bluetooth- (Mobile Network Layer: Mobile IP- Dynamic host

configuration protocol- Mobile ad hoc networks)*

Unit 5: Mobile Transport Layer and Future of Mobile Communication -7 Hrs

Mobile transport Layer: Traditional TCP- (Classical TCP Improvements)* - TCP over 2.5/3G

WirelessNetworks- Wimax.

* Indicates Self - Study Component
Total Hours: 45
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Reference Books:

1. Jochen Schiller, (2017), “Mobile Communication”, Second Edition, Pearson Education
Ltd.

2. Theodore S.Rappaport, (2020), “Wireless CommunicationPrinciples and Practice”,
Pearson Education Pvt Ltd.

Course Outcomes:

CO1: Distinguish the various generations of mobile communications and conceptofcellular
communication in wireless technologies.

CO02: Explain GSM mobile communication standard, its architecture, logical channels,
advantages and limitations.

CO3: Appraise on current mobile standards and their comparison with earlier technologies.

CO4: Categorize among various Wireless LANs.

CO5: Design and develop the basic principles and applications of future Mobile

communications standards and applications.

COPO PO1| PO2 | PO3 | PO4 | POS | PO6 | PSO1 | PSO2 | PSO3
Co1 H H L L L M M H
C0O2 M M H M H M M H H
CO3 H H H M M M L H H
CO4 M M H H L M M M H
Co5 H H H M H M H H M
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Elective - Natural Language Processing

Semester 111 Hours of Instruction / Week: 3
25MCSC16C No. of Credits: 3

Course Objectives:

1. Understand the fundamentals of NLP

2. Analyze the syntax, semantics, and pragmatics of a statement written in a natural
language.

3. Explore advanced NLP Techniques and Models

Unit 1: Natural Language Processing (NLP) -9 Hrs

Introduction, Applications of NLP, Core components of NLP, Morphological Analysis,
Morphological Typology, )Natural Language Processing with Python NLTK package)* (Text
Preprocessing Tasks): Word Tokenization, Sentence Tokenization, Filtering Stop words,
Stemming, Lemmatization, Tagging Parts of Speech, Chunking, Chinking, Named Entity
Recognition, Term Frequency and Inverse Document Frequency (TF-IDF).

Unit 2: Syntax Analysis and Parsing -9 Hrs

Parsing Natural Language, Tree banks: A Data-Driven Approach to Syntax, Representation of
Syntactic Structure: Syntax Analysis using Dependency Graph, Syntax Analysis using Phrase
Structure Trees, (Parsing Algorithms)*: Shift Reduce Parsing, Hyper Graphs and Chart Parsing
(CYK Parsing), Models for ambiguity Resolution in Parsing: Probabilistic Context Free
Grammar, Generative Models, Discriminative models for Parsing.

Unit 3: Language Modelling -9 Hrs

Introduction, N-Gram Models, Language Model Evaluation, Parameter Estimation, Language
Model Adaptation, (Types of Language Models)*, Language-Specific Modelling Problems.

Unit 4: Semantic Parsing and Interpretation -9 Hrs

Introduction, Semantic Interpretation, (System Paradigms)*, Word Sense Systems. Predicate-
Argument Structure, Meaning Representation Systems

Unit S: Introduction to Large Language Models (LLM) -9 Hrs

Overview of large language models such as GPT (Generative Pre-trained Transformer):
Architecture and Applications and BERT (Bidirectional Encoder Representations from
Transformers). Pre-trained Language Models, Current challenges with LLMs, (Future
directions in LLMs)*

*Indicates Self Study Component
Total Hours: 45
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Reference Books:

1. Daniel M. Bikel and Imed Zitouni (2012), “Multilingual Natural Language
Processing Applications: From Theory to Practice”, IBM Press.

2. Daniel Jurafsky, James H. Martin (2025), “Speech and Language Processing: An
Introduction to Natural Language Processing, Computational Linguistics, and
Speech Recognition with Language Models”, 3rd edition. Pearson Publications.

3. Steven Bird, Ewan Klein, Edward Loper (2015). “Natural Language Processing with
Python: Analyzing Text with the Natural Language Toolkit”, O'Reilly Media.

4. Denis Rothman (2022). “Transformers for Natural Language Processing”. Packt
Publishing

Web Reference / E-learning Resource:

https:/mptel.ac.in/courses/106105158

Course Outcomes:

CO1: Demonstrate Understanding of NLP Concepts

CO02: Understanding of Syntax and Parsing Techniques

CO3: Capability to Build and Evaluate Language Models
CO04: Comprehension of Semantic Parsing and Representation

CO5: Utilize Large Language Models (LLMs) for various NLP tasks, including text
generation, classification, and question answering

CO/PO| PO1 | PO2 | PO3 |PO4| POS| PO6 | PSO1 | PSO2| PSO3
Co1 H M M M M M H M M
CO2 H M M M L M H M M
CcO3 M H H M M H H H M
CO4 H M M H M M H H H
CO5 M H H M M H M H H
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Computing Lab V- Deep Learning
Semester HI Hours of Instruction/Week: 4
25MCSC17 No of Credits: 2

Course Objectives:
1. Understand the foundational principles of deep learning and neural networks.
2. Learn various types of deep learning models like CNN, RNN and LSTM
3. Develop skills to build and train deep learning models using frameworks like

TensorFlow and PyTorch.

List of Programs

Implement a simple neural network for classification using TensorFlow or Keras.
Solve XOR problem using DNN
Implement Character recognition using CNN

Implement Face recognition using CNN

o W

Build a Convolutional Neural Network (CNN) for image classification (MNIST
dataset).

. Train a model for object detection using CNN (YOLO / Faster R-CNN).

. Implement Language modeling using RNN.

6
7
8. Implement an RNN for time-series prediction.
9

. Implement an RNN for stock price forecasting.

10. Implement Graph Neural Network for Medical dataset.
11. Build a sentiment analysis model using LSTM on text data.
12. Implement Parts of speech tagging using Sequence to Sequence architecture
13. Machine Translation using Encoder-Decoder model
14. Implement Auto encoders for image denoising using suitable dataset.
15. Train a Variational Autoencoder (VAE) for image generation.
16. Create a Conversational Chatbot to read documents.
17.Build a text generation model using RNN/LSTM.
18. Implement an application for Health Care Analysis.
19. Implement an application for Business Analysis.
20. Implement an application for Sports Analysis.
Total Hours: 60
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Course Outcomes:

CO1: Apply deep neural network for simple and advanced problems
CO02: Apply Convolution Neural Network for image processing

CO3: Apply Recurrent Neural Network and its variants for text analysis
CO4: Apply generative models for data augmentation

CO5: Develop real-world solutions using suitable deep neural networks

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5S | PO6 | PSO1 PSO2 PSO3 |
co1 H H H H H H H H H
CO2 H H H M H H H H H
CO3 H H H M H H H H H
CO4 H H H H M H H H H
COS5 H H H H H H H H H
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Computing Lab VI - Full Stack Development
Semester 111 Hours of Instruction/Week: 6

25MCSC18 No. of credits: 3

Course Objectives:

1. To master frontend and backend development using React.js, Node.js, and Java Spring
Boot and to build scalable, secure web applications.

2. To gain hands-on experience in DevOps, cloud deployment, and CI/CD and to
understand database management using MySQL and MongoDB.

3. To develop authentication and security mechanisms for full-stack applications.

List of Programs

Create a basic webpage using HTML, CSS, and JavaScript.
Build a responsive webpage using Bootstrap.

Implement a simple React component and pass data via props.
Develop a form in React and manage state with hooks.

Build a navigation system using React Router.

Create a basic REST API with Express.js and Node.js.

Build a CRUD API with Java Spring Boot and MySQL.

Set up authentication with JWT in a Node.js backend.

© o N kW=

Connect a React frontend to a REST API developed with Spring Boot.

et
o

. Integrate MySQL database with Node.js using Sequelize.

11. Design and implement a MongoDB database for a React application.
12. Create a user registration system with Spring Boot and MySQL.

13. Build a RESTful APl in Java Spring Boot to handle CRUD operations.
14. Implement role-based access control using Spring Security.

15. Implement an authentication system using OAuth 2.0.

16. Use React Context API to manage global state in a React application.
17. Set up a CI/CD pipeline for a React application using GitHub Actions.
18. Containerize a full-stack application with Docker.

19. Deploy a full-stack application to AWS.

20. Set up a cloud-hosted database and connect it to a deployed full-stack app.

Total Hours: 90
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Course Outcomes:

CO1: Design and develop full-stack applications using modern frameworks.
CO02: Implement RESTful APIs with Java Spring Boot.

CO23: Develop responsive and interactive user interfaces with React.js.
CO4: Manage databases effectively using MySQL and MongoDB.

COS5: Deploy web applications securely using cloud platforms and DevOps practices.

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PSO1 | PSO2 | PSO3
co1 H H H H H H M H M
Cco2 H H H H H H M H H
Cco3 H H H H H H M H H
CO 4 H | H H H M M M H H
Cco5s H H H H H M M H H
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Technical Communication (Self-Study Course)

Semester 111 Hours of Instructions / Week: 2
25MCSC19 No. of Credits: 2

Course Objectives:
1. To impress on the students the essential elements ofeffective communication.
2. Preparing the students to be effective communicators.

3. To equip students with the basic communication Strategies in different situations.

Unit 1: Fundamentals -6 Hrs
Stages in Communication — Channels - Nature of Technical Communication —(Types

of Communication Skill)* - Organization and Style of Technical Communication.

Unit 2: Professional Speaking -6 Hrs
Job Interviews — Characteristics - Preparation Techniques - Questions and Answering
Strategies — (Group Discussions - Presentation Skills)* - Oral Presentation — Planning -

Preparing and Organizing your Presentation.

Unit 3: Writing Strategies -6 Hrs
Writing Effective Sentences — Structure ((Coherence and Emphasis )*- Using Connectives

-Paragraph Writing-Structure - Principles — Unity — Coherence - Developing a Paragraph.

Unit 4: Professional Writing -6 Hrs
Routine business letters —(Letter writing skills)* - Form and structure - Style and tone.

Resume writing and Job application letters - Business memos - Email messages.

Unit 5: Reports -6 Hrs
Reports - Types and formats - Structure of formal reports - Parts of a report-writing
Strategies. (Proposals - Nature and significance)* - Types and structure of formal proposals

-Technical articles - Review and research articles - Writing strategies.

* Indicates Self - Study Component
Total Hours: 30
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Reference Books:
1. M. Ashraf Rizvi, (2024), “Effective Technical Communication”, Mcgraw Hill
Education, Third Edition.

2. Krista Van Laan, (2022), “The insider’s guide to technical writing”, Second
Edition, XML Press.

Course Outcomes:

COL1.: Effective presentation and writing skills

CO2: Improve speaking skills

CO3: Apply various style of technical communication
CO4: Draft resume, letters and email with professionalism

COS5: Proficiency in preparing technical articles, review and research articles

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PSO1 | PSO2 | PSO3
Co1 - M - L M - L E M
co2 - M - M M - L I L
co3 = M L L L M M M M
CO4 - - - M M M L | L M
CO5 - - - L M L M M H
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