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Program Core
Course (PCC) 12 . 04 N
Program Courses (MOOC)
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Course (PEC) o 06 e
Vocational and Skill Seminar R -
Education Courses (VSE) | pG Lab 01
Humanities Social Science| Indian Knowledge
and Management (HSSM) | System (IKS) 02 02
Research 03
- . Methodology
Experiential Learning
Courses (EL) Mini Project 01
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Project 10 | 20
Open Elective Courses openE ki iBaon) 03 03
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Multi-Disciplinary Minor | Multi-Disciplinary 03 03
Courses (MDM) Minor (MDM)
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M Tech in Computer Science and Engineering

Course Category Credits| % Credits
Program Core Courses (PCC) 24 30
Program Elective Courses (PEC) 12 15
Vocational & Skill Enhancement (VSE) 02 2
Humanity, Social Science & Management 0 )
(AEC, EM, IKS, VEC) HSSM

Experiential Learning (EL) 34 43
Open Electives (OE) 03 4
Multi-Disciplinary Minor (MDM) 03 4

Total Credits 80
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SEMESTER 1
CloTiRe: Name of Teaching Scheme Evaluation Scheme
Category the Credits
Code Course | L | T | PR | Total | CA-I | CA-Il | MSE | ESE | Total
PCC PC251001 IgOb‘le . 4 4 10 10 20 60 | 100 4
omputing
Advanced
PCC PC251002 | Operating 4 4 10 10 20 60 100 4
System
PCC pcasioo3 | Advanced o, 4 10 10 20 60 100 4
Algorithms
PC251101
PEC PC251102 PEC1 3 3 10 10 20 60 100 3
PC251103
PEC PCI51104 PECII 3 3 10 10 20 60 100 3
VSE PC251401 | Seminar 2 15 15 20 50 1
VSE PC251402 | PG Lab 2 2 15 15 20 50 1
Total 18 22 600 20
SEMESTER 11
. Course Name of the Teaching Scheme Evaluation Scheme Credits
ategory
Code Course L | T|PR| Total | CA-I | CA-II [ MSE | ESE | Total
Advanced
PCC | PC252004 | Database 4 4 10 10 20 | 60 | 100 4
Management
Systems
PCC PC252005 | MOOC/SWAYAM | 4 4 10 10 20 60 100 4
PC252105
PEC PC252106 PEC III 3 3 10 10 20 60 100 3
PEC a3 2 | PEC IV 3 3 10 10 20 60 100 3
PC252108
Research
EL PG252601 Methodology 3 3 10 10 20 60 100 3
Interdisciplinary
IKS PGas2501") Pprepective on 2 2 10 10 20 | 60 100 2
Indian Science and
Technology
EL PC252602 | Mini Project 2 15 15 20 50 1
Total 19 2 21 650 20
SEMESTER 111
Course Name of Teaching Scheme Evaluation Scheme
Category Credits
Code the Course | |, | T | PR | Total| CA-I | CA-Il |[MSE | ESE | Total
PCC PC253006 ]S)‘St“b“ted 4 4 10 10 | 20| 60 | 100 4
ystems
Open
OE PC253301 Bl & 3 3 10 10 20 60 100 3
Multi-
MDM PC253201 | Disciplinary | 3 3 10 10 20 60 100 3
Minor
EL PC253603 | Project ] 10 10 25 25 50 100 10
Total 10 10 20 400 20
SEMESTER IV
Course Name of the Teaching Scheme Evaluation Scheme
Category Credits
Code Course L | T |PR |Total | CA-I | CA-Il | MSE | ESE | Total
EL PC254604 | Project II 20 20 50 50 100 200 ZO/G\\
Total 2 20 | 22 200 o %'\_
Communication 7 e“"\
Skills and ’ g
cC PC254701 . 2 2 25 25 50 1
Technical
Writing \ X/
S



Program Elective Courses (PEC)

Course No. of . . .
Semester Category | Credits Computer Science & Engineering
Course PC251101 PC251102
Program 3 Code
Elective I ot = Artificial Neural Data Analytics
" Networks
SEM I Course PC251103 PC251104
Proer ¥ Code
gord 3 Digital Image Cluster, Grid and
Elective II .
Course Processing and Cloud
Forensics Science Computing
Course PC252105 PC252106
Program Code
Elective I11 3 Pattern Grypiosibay
Course - and Network
Recognition .
SEM II Security
Course PC252107 PC252108
Program 3 Code
Elective IV Natural Language | Explainable Al
Course 1 :
Processing and Ethics
S cster Course No. of Course Course
Category Credits Code
PC253301 Quantum Computing
i PC253302 | Intellectual Property Rights
SEM Il | Open Elect 3
L PC253303 Business to Business
Marketing (B2B)
Semester Course No. of Course pEdy
Category Credits Code
PC253201 Ethical Hacking
) PC253202 Components and
Mula; Application of Internet of
SEM III Disciplinary 3 PP things
Mi
mer PC253203 | Artificial Intelligence and
Machine Learning
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Course Title: Mobile Computing

Course Code: PC251001 Course Category: PCC
Teaching Scheme Examination Scheme
Lectures: 04 hrs / week CA-1 10 Marks
Tutorial: --- CA-2 10 Marks
Credits: 04 MSE 20 Marks
Semester: First Year (Semester I) ESE 60 Marks

Course Prerequisite:
Fundamentals of Computer Networks (OSI Model, TCP/IP, routing basics), Basics of Digital Communication

and Signal Processing (modulation, coding, error control), Knowledge of Probability, Statistics, and
Queueing Models .

Course Description: The course equips students with knowledge of cellular communication (1G-3G),
GSM/UMTS, WLANSs, Bluetooth, ad hoc and sensor networks, along with protocols, energy efficiency,
mobility, security, and topology control — preparing them for advanced study or careers in wireless and
mobile networking.

Course Objectives:
1. Introduce the fundamentals of cellular communication systems

2. Study GSM, UMTS, WLAN, Bluetooth, and wireless transmission technologies .
3. Understand the concepts of ad hoc and mobile ad hoc networks (MANETS).
4. Explore wireless sensor networks

Course Outcomes:

COs After completion of the course: Bloom's
Students should be able to Level
CO1 | Understand Cellular and Wireless Fundamentals. Undeerstand
Analyze Mobile and Wireless Networking Protocols. Analyze
CO2 L4
co3 Design and Evaluate Ad Hoc and Mobile Ad Hoc Networks. Create
L5
CO4 Apply Wireless Sensor Networks and Topology Control Concepts Apply
L3

CO-PO Mapping

CO-PO Mapping

COs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 |PO10 PO11 |PO12 PSO1 | PSO2
co1l | 3 2 1 1 2 = - . 5 1 = 2 3 2
co2 | 2 3 2 2 3 = = = = 2 ¥ 2 3 2
Co3 | 2 3 3 2 3 = x T = 2 1 s 3 3
Co4 | 2 3 3 3 3 = - S = 2 1 3 3 3




Assessment

CA-1 (a) (10M) | Subjective Test / Assignment/ MCQ Test etc.

CA-2 (b) (10M) | Subjective Test / Assignment/ MCQ Test etc.

MSE (c) (20M) Subjective Test

Course Contents

Unit 1

Fundamentals of Cellular Communications

Introduction to Cellular Systems, 1G and 2G Systems, Evolution from 1G to 3G,
Teletraffic Engineering Basics, Radio Propagation & Path-Loss Models, Cellular
Geometry & Interference, Frequency Management & Channel Assignment.

6 Hrs.

Unit 2

GSM and Cellular Systems

Multiple Access Techniques (FDMA, TDMA, CDMA), GSM Logical Channels and
Frame Structure, Privacy and Security in GSM, Mobility Management in Cellular
Network, UMTS (Overview of 3G Cellular Systems).

6 Hrs.

Unit 3

Wireless Transmission and WLANs

Fundamentals of Wireless Transmission, Spread Spectrum (SS) and CDMA
Systems, Wireless Medium Access Control, IEEE 802.11 Architecture and
Protocols (Wi-Fi), Bluetooth & High-Speed WLAN Technologies.

6 Hrs.

Unit 4

Ad Hoc Wireless Networks

Issues in Ad Hoc Networks: Medium Access, Routing, Multicasting, Transport
Layer Protocols and QoS Provisioning, Energy Management & Consumption
Models, Traffic Integration across PAN, LAN, and Geographical Wireless
Networks.

6 Hrs.

Unit 5

Mobile Adhoc Networks (MANETS)

Introduction, Models of Operation, Applications, DSDV: Overview, Route
Advertisement, Properties, DSR: Route Discovery, Maintenance, Multicast
Routing, AODV: Unicast & Multicast Route Establishment, Broadcast
Optimizations, Link Reversal Routing, TORA, Energy-Aware Routing
(Associativity-Based, Beaconing).

6 Hrs.

Unit 6

Wireless Sensor Networks and Topology Control

Sensor Networks Overview: Introduction, Applications, Design Issues, Sensor
Node & Network Architecture, OS and Programming (intro), MAC & Routing
Protocols (Data-Centric, Hierarchical, Location-Based), Deployment,
Scheduling, Coverage Issues, Topology Control & Clustering (Graph Models,
Dominating Sets Backbone Formation), Security, Privacy, Power Management.

6 Hrs.




Sr. No.

Textbooks

1. Raj Kamal, Mobile Computing, Oxford University Press, 2nd Edition, 2015.
2. Jochen Schiller, Mobile Communications, Pearson Education, 2nd Edition, 2012.
Reference Books
1. William Stallings, Wireless Communications and Networks, Pearson, 2nd Edition, 2005.
2. Ian F. Akyildiz and Mehmet Can Vuran, Wireless Sensor Networks, Wiley, 2010.
3. Theodore S. Rappaport, Wireless Communications: Principles and Practice, Pearson,
2nd Edition, 2010.
Web Resources
1. Principles of Modern CDMA/MIMO/OFDM Wireless Communications, NPTEL,
https://nptel.ac.in/courses/117104115.
2. 5G Wireless Standard Design, NPTEL, https://nptel.ac.in/courses/117104484.
3. Introduction to Wireless and Cellular Communication, NPTEL,

https://onlinecourses.nptel.ac.in/noc21_ee66 .
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Course Title: Advanced Operating System

Course Code: PC251002 Course Category: PCC
Teaching Scheme Examination Scheme
Lectures: 04 hrs / week CA-1 10 Marks
Tutorial: --- CA-2 10 Marks
Credits: 04 MSE 20 Marks
Semester: First Year (Semester I) ESE 60 Marks

Course Prerequisite:
Operating System

Course Description: An advanced operating systems course explores in-depth concepts of OS design
and implementation, focusing on modern challenges like distributed systems, virtualization, and cloud
computing. Students learn to analyze seminal research papers, develop a strong understanding of state-
of-the-art techniques, and gain practical experience through system design and evaluation, often
culminating in a semester-long project.
Course Objectives:
1. Define the fundamentals of Operating Systems.
2. Explain distributed operating system concepts that include architecture, Mutual exclusion
algorithms, Deadlock detection algorithms and agreement protocols.
3. Illustrate distributed resource management components viz. the algorithms for implementation of
distributed shared memory, recovery and commit protocols.
4. Identify the components and management aspects of Real time, Mobile operating Systems

Course Outcomes:

COs | After completion of the course:Students should be able to BIL(:\)IZI S
Demonstrate the Mutual exclusion, Deadlock detection and agreement | Remember
CO1 | protocols of Distributed operating system L1
Learn the various resource management techniques for distributed systems | Understand
C0O2 L2
co3 Identify the different features of real time and mobile operating system Apply
L3
co4 Modify existing open source kernels in terms of functionality or features Analyze
used L4

CO-PO Mapping

CO-PO Mapping

COs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2

co1 3 2 1 - - 1 1 : - — 1 1 2 2
Co2 3 2 - 1 - 1 1 - - - 1 1 2 2
Co3 3 2 - - - 1 1 - - - 1 1 2 2

3 2 1 1 1 1 2 2

Cco4




Assessment

CA-1 (a) (10M) Assignment

CA-2 (b) (10M) | Assignment

MSE (c) (20M) | Subjective Test

Course Contents

Unit 1

OS Overview and System Structure

Introduction to operating systems, System structures: What operating
systems do; Computer System organization; Computer System architecture;
Operating System structure; Operating System operations; Process
management; Memory management; Storage management; Protection and
Security; Distributed system; Computing environments.

6 Hrs.

Unit 2

Process Management

Process concept; Process scheduling; Operations on processes. Multithreaded
Programming: Overview; Multithreading models; Threading issues. Process
Scheduling: Basic concepts; Scheduling Criteria; Scheduling Algorithms

6 Hrs.

Unit 3

Process Coordination

Process Synchronization: The critical section problem; Peterson’s solution;
Synchronization hardware; Semaphores; problems of synchronization;
Monitors Deadlocks: Deadlocks; System model; Deadlock characterization;
Methods for handling deadlocks; Deadlock prevention; Deadlock avoidance;
Deadlock detection and recovery from deadlock

6 Hrs.

Unit 4

Architectures of Distributed Systems

Architectures of Distributed Systems: System Architecture Types, Distributed
Operating Systems, Issues in Distributed Operating Systems, Communication
Primitives.

6 Hrs.

Unit 5

Introduction of Distributed Mutual Exclusion

Theoretical Foundations: Inherent Limitations of a Distributed System,
Lamport’s Logical Clocks, Vector Clocks, Causal Ordering of Messages,
Termination Detection.

Distributed Mutual Exclusion: Introduction, The Classification of Mutual
Exclusion Algorithms, Non-Token — Based Algorithms: Lamport’s Algorithm,
The Ricart-Agrawala Algorithm, Maekawa'’s Algorithm

6 Hrs.

Unit 6

Distributed Mutual Exclusion
Token-Based Algorithms: Suzuki-Kasami’s Broadcast Algorithm, Singhal’s
Heuristic Algorithm, Raymond’s Heuristic Algorithm




Sr. No. Textbooks

1. Abraham Silberschatz, Peter Baer Galvin, Greg Gagne, Operating System Principles 8th
edition,Wiley-India, 2010

2. Advanced Concepts in Operating Systems, Mukesh Singhal, Niranjan G. Shivaratri, Tata
McGraw- Hill Edition 2001

Reference Books

1. Operating Systems-Internals and Design Principles, William Stallings, 6th Edition,
Pearson Education, 20009.

2. Distributed Systems: Andrew S. Tanenbaum, Maarten Van Steen, Pearson Prentice
Hall, Edition =2, 2007 E-Resources: 1. https://www.udacity.com/course/advanced-
operating-systems--ud189

Web Resources
1. Fundamentals of operating system, NPTEL, https://nptel.ac.in/courses/106105214
2. Advanced Topics in Operating Systems Stanford School of Engineering ,

https://online.stanford.edu/courses/cs240-advanced-topics-operating-systems
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Course Title: Advanced Algorithm

Course Code: PC251003 Course Category: PCC
Teaching Scheme Examination Scheme
Lectures: 04 hrs / week CA-1 10 Marks
Tutorial: - CA-2 10 Marks
Credits: 04 MSE 20 Marks
Semester: First Year (Semester I) ESE 60 Marks

Course Prerequisite:
Strong understanding of DSA (sorting, searching, hashing, graphs, trees), Familiarity with Mathematics

for Computer Science (DM, Probability, Linear algebra), Basic knowledge of Computational Complexity
(Big-O notation, recursion), Exposure to Programming in C/C++/Java/Python for algorithm
implementation

Course Description: This course introduces advanced techniques in the design and analysis of
algorithms. Topics include asymptotic analysis, recurrence solving, amortized analysis, number-theoretic
algorithms, string matching, advanced sorting, graph algorithms, and specialized data structures. It also
covers matrix computations, Fast Fourier Transform (FFT), linear programming, and probabilistic
algorithms. Emphasis is on applying these methods to efficiently solve complex computational problems.

Course Objectives:

1. Introduce advanced algorithm design and analysis techniques including recurrence solving,
amortized analysis, and asymptotic growth of functions.

2. Develop competence in applying mathematical foundations such as number theory, linear algebra,
and Fourier transforms to solve computational problems.

3. Expose students to advanced data structures and graph algorithms for efficient handling of complex
networks, searching, and optimization tasks.

4. Familiarize students with modern algorithmic paradigms including linear programming, probabilistic
and randomized algorithms, and their applications in real-world problem solving.

5. Encourage problem-solving and research orientation by applying advanced techniques to analyze,
design, and implement efficient algorithms for computationally hard problems.

Course Outcomes:

COs After completion of the course: Bloom'’s
Students should be able to Level
Understand asymptotic notations, recurrence solving techniques, and | Understand

CO1 . . . . :
amortized analysis to evaluate the time complexity of algorithms. L2
Apply number-theoretic techniques such as Chinese Remainder Theorem, ApDI

CO2 | primality testing, and RSA cryptosystem, advanced string matching and Egy
sorting algorithms for solving problems.

Apply advanced graph algorithms, tree-based data structures, divide-and- Apply

CO3 . )
conquer and Fourier transform techniques to solve the problems. L3

CO4 Demonstrate probabilistic, randomized, and linear programming methods Analyze

to model and solve computationally hard problems L4









https://nptel.ac.in/courses/106/101/106101060/


















https://userpilot.com/blog/resources-for-data-analyst/
https://onlinecourses.nptel.ac.in/noc21_cs45/preview
https://nptel.ac.in/courses/106107220









https://nptel.ac.in/courses/117105135?utm_source=chatgpt.com
https://nptel.ac.in/courses/117105135?utm_source=chatgpt.com
https://onlinecourses.nptel.ac.in/noc22_ee116/preview?utm_source=chatgpt.com
https://onlinecourses.nptel.ac.in/noc22_ee116/preview?utm_source=chatgpt.com
https://nptel.ac.in/courses/105107160?utm_source=chatgpt.com
https://nptel.ac.in/courses/105107160?utm_source=chatgpt.com
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https://onlinecourses.nptel.ac.in/noc19_ee56/preview?utm_source=chatgpt.com
https://onlinecourses.nptel.ac.in/noc19_ee56/preview?utm_source=chatgpt.com
https://nptel.ac.in/courses/117108048?utm_source=chatgpt.com
https://nptel.ac.in/courses/106106046?utm_source=chatgpt.com









https://www.nist.gov/cyberframework



























https://ocw.mit.edu
https://www.ncbi.nlm.nih.gov/pmc/
https://researcheracademy.elsevier.com/
https://link.springer.com/


















































































































