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Knowledge and Attitude Profile (WK)

WKI1: A systematic, theory-based understanding of the natural sciences applicable to the discipline and
awareness of relevant social sciences.

WK2: Conceptually-based mathematics, numerical analysis, data analysis, statistics and formal aspects of
computer and information science to support detailed analysis and modelling applicable to the discipline.

WK3: A systematic, theory-based formulation of engineering fundamentals required in the engineering
discipline.

WK4: Engineering specialist knowledge that provides theoretical frameworks and bodies of knowledge for
the accepted practice areas in the engineering discipline; much is at the forefront of the discipline.

WKS: Knowledge, including efficient resource use, environmental impacts, whole-life cost, re-use of
resources, net zero carbon, and similar concepts, that supports engineering design and operations in a
practice area.

WKG6: Knowledge of engineering practice (technology) in the practice areas in the engineering discipline.

WKT7: Knowledge of the role of engineering in society and identified issues in engineering practice in the
discipline, such as the professional responsibility of an engineer to public safety and sustainable
development.

WKS: Engagement with selected knowledge in the current research literature of the discipline, awareness
of the power of critical thinking and creative approaches to evaluate emerging issues.

WKY9: Ethics, inclusive behavior and conduct. Knowledge of professional ethics, responsibilities, and
norms of engineering practice. Awareness of the need for diversity by reason of ethnicity. gender, age.
physical ability etc. with mutual understanding and respect. and of inclusive attitudes.

PROGRAM SPECIFIC OUTCOMES - At graduation, students will be able to provide:
PSO1: Applying Mechanical Engineering to Global Challenges .
Develop an attitude to meet global challenges and apply the knowledge of mechanical engineering to solve
problems related to thermal, design, manufacturing, and interdisciplinary fields.

PSO2: Technology-Driven Solutions for Industry & Society

Demonstrate knowledge and skill for solving social, real industrial problems using modern software and
hardware tools.

PSO3: Utilizing Mechanical Engineering for Emerging Technologies

Utilizing the knowledge of Mechanical Engineering to work effectively in cutting edge technologies such

as Robotics, Artificial Intelligence, Mechatronics, and Automation.
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AEC: Ability Enhancement Course

VAC: Value addition Course

SEC: Skill Enhancement Course

MDC: Multidisciplinary Course

Level of courses: There will be 5 level of courses on the basis of learning outcome and difficulty

levels distributed across semesters in ascending order.

Level-1 (0-99), Level-2 (100-199), Level-3 (200-299). Level-4 (300-399), Level-5 (400-499)
courses shall be pre-requisite, introductory, intermediate, higher level, and advanced courses

respectively.

DEGREE MAJOR MINOR | AEC | SEC | INTERNSHIP/ | VAC | MDC | TOTAL

PROJECT CREDIT
CORE | ELECTIVE

Honors 106 12 24 8 9 8 6 9 182

Honors 94 12 24 8 9 20 6 9 182

with
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Course Structure for B. Tech Program (1** & 2"! Semester)-2025-29 batch
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(School of Engineering, Common to all departments)

Year FIRST SEMESTER (NHEQF Level: 4.5)
Sem | Course Code | Course | Name of the Course Hours per Scheme of Credits
) week Examination and 5 Ll
Category Marks (P2)
| T P PRE ESE | Total
MID | TA
MAT24-B- MAIJOR | Engineering Mathematics-1 3 0 0 IS [ 15| 70 | 100 3
MJI111
PIHY24-B- MAJOR | Applied Physics 2 0 0 [75]175] 35 50 2
MJI111
EE24-B- MAIJOR | Basic Electrical and 3 0 0 15 1S | 70 100 3
MJI101 Electronics
i ME24-B- MAJOR | Engineering Graphics 2 0 2 IS 115 70 | 100 3
— MJ101
Lf MME24-B- | MAJOR | Introduction to Engineering 3 0 0 15 115 70 | 100 3
MJ101 Materials
st
: AEC Choose from the Pool 2 0 0 175175] 35 50 2
SEC Choose from the Pool 2 0 G| 725]75] 35 S0
2
0 0 4 - 15| 35 50
VAC Choose from the Pool 2 0 075175 35 50 2
EE24-B- MAIJOR [ Basic Electrical and 0 0 2 IS | 35 S0 |
MJ102 Electronics Lab »
ME24-B- MAIJOR | Innovation and Skill 0 0 2 15 | 35 S0 1
MJ102 Development
22
«
&
r
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Course Structure for B. Tech Program (1°' & 2" Semester)-2025-29 batch

(School of Engineering, Common to all departments)

Year SECOND SEMESTER (NHEQF Level: 4.5)
SEM | Course Code | Course |Name of the Course Hours per Scheme of Credits:
Category week Examination and L+ T+
-ategory Marks (P12)
LT P PRE LESE | Total
MID | TA
MAT24-B- MAJOR | Engineering Mathematics-11 3 0 0 IS 115 70 | 100 3
MJ112
CHE24-B- MAJOR | Applied Chemistry 2 0 0175 75] 35 50 2
MJI11
MI1:24-B- MAIJOR | Fundamentals of Mechanics 3 0 0 IS |15 ] 70 | 100 3
MJ103
§ CSE24-B- MAJOR | Python Programming 3 0 0 IS | I5] 70 [ 100 3
~ MJ101
E AEC Choose from the pool 2 0 0 175 ([75] 35 50 2
[ SEC Choose from the pool 2 0 0O [ 75 (75| 35 50
2
0 0 4 - 15| 35
VAC Choose from the pool 2 0 0 75 | 7.5 35 50 2
MDC Choose from the pool 3 0 0 I5 15 70 | 100 3
MI24-B- MAIJOR | Mechanics Lab 0 0 2 - 15| 35 50 1
MJ104
CHIE24-B- MAJOR | Applied Science Lab 0 0 2 - 151 35 50 1
MJ112
22
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Exit option to qualify for Undergraduate Certificate (after completion of 1* year)
I An exit option is available for students those who have earned the total 44 credits at the End
of Second Semester.

2. Student who wants to avail the exit option after first year have to earn additional 4 credits
from the list of courses shown below.

3. These courses student have to complete within summer vacation after st Year.

4. After fulfillment as mentioned in 1 to 3 above, Students can earn U.G Certificate and same

will be issued by the University.

List of Exit Courses (Choose Any TWO Skill-based Courses)

S. | Courses Code Name of the Courses L T P | Credit |[Scheme of Examination and
N. Marks
PRE ESE | Total
MID TA

| CE24-B-EC101 Computer-Aided 0 0 4 2 - 15 35 50
Drawing with AutoCAD

2 CSE24-B-ECI101 Basic Computer Skills 0 0 4 2 - 15 35 50

3 CSE24-B-EC102 Computer Hardware 0 0 4 2 - 15 35 50
Skills

4 EE24-B-EC101 Electrical Wiring & 0 0 4 2 - 15 35 50
Testing

5 ME24-B-EC101 Advanced Mechanical 0 0 4 2 - IS 35 S0
Workshop
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Program: B. Tech. Semester: After 1™ Year :
Na f the ,
tmeotthe Advanced Mechanical Workshop Course Code: | ME24-B-EC 101 !
Course: ]
Credits: 2 No of Hours: 4 hrs. / week |

. Max Marks: 50 - , ) ]

Course Descriptions:

This course provides hands-on training and practical exposure to basic manufacturing processes
and advanced mechanical workshop practices essential for mechanical and production engineering
students. The course is designed to familiarize students with the operation of hand tools, machines.
and manufacturing techniques used in fitting, carpentry. welding, foundry, and machining shops.
Students will perform a series oftstructured practical tasks to understand the material properties,
working principles, and safety procedures of various fabrication and machining processes. The
course aims to build foundational technical skills and promote confidence in handling real-world
engineering problems related to fabrication, assembly, and component production.

Course OQutcomes:

After Completion of the course, Students will be able to:

 CO Number Course Qutcome ]
COl1 Create wooden components and joints (like mortise and tenon) and develop
simple wooden products using carpentry tools. ‘

CO2 Create wooden components and joints (like mortise and tenon) and develop |
| simple wooden products using carpentry tools. |
CO3 Perform basic welding operations including butt-joint, lap-joint, and |

fabrication of components using arc welding and spot-welding techniques.

CO4 Apply the foundry process by preparing molds using patterns and casting non- |
ferrous metals and complex shapes.

CcOs5 Operate basic machine tools like lathe, shaper, and milling machines to produce

parts with eccentric, dovetail, and pocketing operations.

Experiments to be performed (Minimum Ten experiments)
Fitting Shop

I. Making a V- groove job using fitting tools.
2. Making a step cutting job using fitting tools.
3. Making a male-female joint using fitting tools.

57 S e
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Carpentry Shop

Making a two-piece pattern using carpentry tool.
Making a mortise and tenon joint using carpentry tools.
Making a laptop stand using carpentry tools (Combined job).

W N -

Welding Shop

I. Making a Butt-Joint using virtual welding 2.0.
2. Making a Lap-joint using spot welding.
3. Fabricating a steel chair using electric arc welding (Combined Job).

Foundry Shop

I. Preparing a mold using a two-piece pattern.
. ~ ~ - ¢ . .
2. Casting of a non-ferrous metals using two-piece pattern.
3. Casting of a sculpture using metal pattern (Combined job).

Machine Shop

I. Preparing an eccentric job on a lathe machine.
2. Performing dovetail cutting operation on a shaper machine.
3. Performing circular pocketing operation on a milling machine.

List of Tools/Equipment/Machines Required:

Fitting tools.

Carpentry tools

Welding machines (MMAW/Virtual 2.0/Spot) and equipment.
Muffle furnace.

Lathe Machine.

0. Shaper Machine.

7. Milling Machine.

N K Lo o —

CO, PO, & PSO Correlation

cO Program Outcome ~ PSOs j
‘Number |12 |3 |4 [5 [6 |7 |8 [9 [10 [11 |1 72371
colr |3 2 |3 || 2 1 | 2 |2 1 2 13 |2 |-

co2 |3 2 |3 |1 2 | 1 2 2 I |2 13 |2 -
€03 |3 |2 |3 |2 |3 |2 | 2 12 |2 12 13 13 |- |
Co4 3 12 |3 |3 3 |2 |2 J2 |2 J2 |2 T3 3 [-]
Cos |3 |3 13 (3 |3 J2 |2 [2 T2 12 T2 13 13 [ -]

Note: 1: Low 2: Moderate 3: High

& S %%/ o a
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Academic Semester  VII
Periods per Scheme of Examination Lcir(?rcil::)
Board week and Marks 12
Stﬁg Subject Code SUBJECT PRE™ Total
y L | T| P [ Md ESE* | Mark | (L+T+P)
Sem TA 5
CSE SOE-B-CSE-22-701 Industry Internship -- -1 20 -- 125 125 250 10
CSE | SOE-B-CSE-22-702(X) | Professional Elective IV 3 0 0 30 20 50 100 3
CSE | SOE-B-CSE-22-703(X) | Professional Elective V 3 0 0 30 20 50 100 3
CSE | SOE-B-CSE-22-704(X) Rﬁ"fesswnal Elective lab 0 0 30 | 20 | s0 1
CSE SOE-B-CSE-22-705(X) Professional Elective lab V 0
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Professional Elective -1V
Sr. No. Subject Code Subject
1 SOE-B-CSE-22-702(1) Unix and Shell Programming
2 SOE-B-CSE-22-702(2) NoSQL Database
3 SOE-B-CSE-22-702(3) Deep Learning Techniques
Professional Elective - IV Lab
Sr. No. Subject Code Subject
1 SOE-B-CSE-22-704(1) Unix and Shell Programming Lab
2 SOE-B-CSE-22-704(2) NoSQL Database Lab
3 SOE-B-CSE-22-704(3) Deep Learning Techniques Lab
Professional Elective -V
Sr. No. Subject Code Subject
1 SOE-B-CSE-22-703(1) Web Analytics
2 SOE-B-CSE-22-703(2) Natural Language Processing
3 SOE-B-CSE-22-703(3) Image Processing and Applications
Professional Elective -V Lab
Sr. No. Subject Code Subject
1 SOE-B-CSE-22-705(1) Web Analytics Lab
2 SOE-B-CSE-22-705(2) Natural Language Processing Lab
3 SOE-B-CSE-22-705(3) Image Processing and Applications Lab
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Programme : B.Tech. Semester VII

Name of the Unix and Shell Course Code: SOE-B-CSE-22 -
Course : Programming 702(1)

Credits : 3 No of Hours : 3 Hrs. / Week
Max Marks : 100

Course Description:

This course introduces students to the Unix operating system and the powerful world of shell
programming. It covers essential Unix concepts, commands, file systems, and utilities. Students
learn how to automate tasks using shell scripts, manage processes, handle file permissions,
and work with advanced text processing tools like sed, awk, and regular expressions. Through
hands-on practice, students develop the skills to write efficient shell programs for real-world
applications and system administration tasks.

Course Outcomes:
At the end of this course, the student will be able to:

€O Course Outcome
Number

Co1 Navigate Unix/Linux systems efficiently.

CO2 Write and debug shell scripts to automate routine tasks.

CO3 Use Unix utilities to manipulate and process text files.

CO4 Understand and manage user and file permissions.

COS Apply scripting techniques to solve practical computing problems.
Syllabus:

Unit I Introduction To Unix:

Architecture of Unix, Features of Unix , Unix Commands — PATH, man, echo, printf, script,
passwd, uname, who, date, stty, pwd, cd, mkdir, rmdir, 1s, cp, mv, rm, cat, more, wc, lp, od,
tar, gzip UNIX UTILITIES: Introduction to unix file system, vi editor, file handling utilities,
security by file permissions, process utilities, disk utilities, networking commands, unlink,
du, df, mount, umount, find, unmask, ulimit, ps, w, finger, arp, ftp, telnet, rlogin.Text
processing utilities and backup utilities , detailed commands to be covered are tail, head,
sort, nl, uniq, grep, egrep, fgrep, cut, paste, join, tee, pg, comm, cmp, diff, tr, awk, cpio.

Unit 1l Introduction To Shells:
Unix Session, Standard Streams, Redirection, Pipes, Tee Command, Command Execution, -
Line Editing, Quotes, Command Substitution, Job Control, Aliases, Variables, Predefined
Variables, Options, Shell/Environment Customization. FILTERS: Filters and Pipes,
Concatenating files, Display Beginning and End of files, Cut and Paste, Sorting, Translating
Characters, Files with Duplicate Lines, Count Characters, Words or Lines, Comparing Files.
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Unit lll: Grep:
Operation, grep Family, Searching for File Content. SED: Scripts, Operation, Addresses,
commands, Applications, grep and sed. AWK: Execution, Fields and Records, Scripts,
Operations, Patterns, Actions, Associative Arrays, String Functions, String Functions,
Mathematical Functions, User — Defined Functions, Using System commands in awk,
Applications, awk and grep, sed and awk.

Unit IV: Interactive Korn Shell:
Korn Shell Features, Two Special Files, Variables, Output, Input, Exit Status of a Command,
eval Command, Environmental Variables, Options, Startup Scripts, Command History,
Command Execution Process. KORN SHELL PROGRAMMING: Basic Script concepts,
Expressions, Decisions: Making Selections, Repetition, special Parameters and Variables,
changing Positional Parameters, Argument Validation, Debugging Scripts, Script Examples.

Unit V : Interactive C Shell:
C shell features, Two Special Files, Variables, Output, Input, Exit Status of a Command, eval

Command, Environmental Variables, On-Off Variables, Startup and Shutdown Scripts,
Command History, Command Execution Scripts. C SHELL PROGRAMMING: Basic Script
concepts, Expressions, Decisions: Making Selections, Repetition, special Parameters and
Variables, changing Positional Parameters, Argument Validation, Debugging Scripts, Script
Examples. FILE MANAGEMENT: File Structures, System Calls for File Management system,
INODES, Structure of Regular File, Directories, Conversions of a Path, name to an INODE,
Super Block, INODE Assignment to a New File create, open, close, read, write, lseek, link,
symlink unlink, stat, fstat, Istat, chmod, chown, Directory API — opendir, readdir, closedir,
mkdir, rmdir, umask.

Text Books:

e Unix and shell Programming, Behrouz A. Forouzan, Richard F. Gilberg.Thomson
e Your Unix the ultimate guide, Sumitabha Das, TMH. 2nd Edition.

Reference Books:
e Unix for programmers and users, 3rd edition, Graham Glass, King Ables, Pearson
education.
¢ Unix programming environment, Kernighan and Pike, PHI. / Pearson Education
e The Complete Reference Unix, Rosen, Host, Klee, Farber, Rosinski, Second Edition, TMH.
¢ Unix Shell programming, Yashwanth Kanitkar, 1st Edition, BPB Publisher
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Programme : B.Tech. Semester Vi

Name of the NoSQL Database Course Code: SOE-B-CSE-22-702( 2)
Course X

Credits : 3 No of Hours : 3 Hrs. / Week

Max Marks : 100

Course Description:

This course provides an in-depth study of NoSQL databases, focusing on their need, design,
types, and applications in big data systems. Students will understand the key differences from
relational databases, the importance of the CAP theorem, and how to model and manage data
using various NoSQL paradigms including key-value, document, column-family, and graph
databases. The course will emphasize both theoretical foundations and practical hands-on
experience using modern NoSQL tools.

Course Outcomes:
At the end of this course, the student will be able to:

€O Course Outcome
Number

Cco1 Understand the evolution and characteristics of NoSQL databases and
differentiate them from traditional RDBMS.

CO2 Categorize various types of NoSQL databases and identify appropriate use
cases.

CO3 Design and implement key-value and document-oriented data models using
tools like Redis and MongoDB.
Apply and manage column-family and graph databases such as Cassandra

CO4 . . ..
and Neo4j for real-time applications.
Evaluate performance, consistency, and scalability trade-offs in distributed

COS5 NoSQL systems.

Syllabus:

Unit 1: Introduction to NoSQL
Introduction to NoSQL — Characteristics — Comparison with RDBMS — CAP Theorem — ACID
vs BASE - Polyglot persistence — Overview of structured, semi-structured, and unstructured
data — Applications of NoSQL in Big Data and Real-Time Web.

Unit 2: Key -Value Stores
Key-value model — Architecture and storage structure — Data modeling techniques — Features
and limitations — Tools: Redis, Riak — CRUD operations — Real-world use cases.
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Unit 3: Document  -Oriented Databases
Document structure: JSON, BSON — Data modeling and nesting — Indexing, querying and
aggregation — Schema design practices — MongoDB architecture — CRUD operations —
Replication and Sharding.

Unit 4: Column -Family Databases
Concept of wide-column stores — Data organization — Partitioning and clustering — Schema
modeling — Consistency and availability — Cassandra and HBase overview — Query
mechanism — CAP in practice.

Unit 5: Graph Databases
Graph models — Nodes, relationships, properties — Graph traversal algorithms — Cypher query
language — Indexes and constraints — Neo4j features and case studies — Applications in social
networks and recommendation systems.

Text Books:
e “NoSQL Distilled: A Brief Guide to the Emerging World of Polyglot Persistence” , Pramod J.
Sadalage and Martin Fowler, Addison-Wesley, 2012.

e “Making Sense of NoSQL: A Guide for Managers and the Rest of Us” , Dan McCreary and
Ann Kelly, Manning Publications, 2013.

Reference Books:
e “Professional NoSQL”, Shashank Tiwari, Wrox Press, 2011.
e “NoSQL For Dummies” ,Adam Fowler, Wiley, 2015.
e “MongoDB Applied Design Patterns” ,Rick Copeland, O'Reilly Media, 2013..
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Programme . B. Tech. Semester VI

Name of the Course: Deep Learning Course Code: SOE-B-CSE-22-702( 3)
Techniques

Credits 3 No of Hours : 3 Hrs./week

Max Marks : 100

Course Description:

This course is an introduction to deep learning, a branch of machine learning concerned with
the development and application of modern neural networks. Deep learning algorithms extract
layered high-level representations of data in a way that maximizes performance on a given task.
For example, asked to recognize faces, a deep neural network may learn to represent image
pixels first with edges, followed by larger shapes, then parts of the face like eyes and ears, and,
finally, individual face identities. Deep learning is behind many recent advances in Al, including
Siri’s speech recognition, Facebook’s tag suggestions and self-driving cars.

Course Outcomes:
After Completion of the course Students will be able to:

CO Number Course Outcome

CO1 Gain the knowledge about neural networks.

CO2 Introduce the basic concepts and techniques of deep learning.

CO3 Apply optimization techniques in in real life applications.
Develop the skills in deep learning for solving practical problems. To be

CO4 familiar with a set of well-known deep neural network, convolutional neural
network, filters optimization techniques.

CO5 Apply RNN and LSTM for sentiment analysis

Syllabus:

UNIT -I: Basics of Neural Networks
Biological Neuron, idea of computational units, McCulloch-Pitts unit and thresholding logic,
linear perceptron, perceptron learning algorithm, linear separability, convergence theorem
for perceptron learning algorithm, limitations of single-layer perceptron, introduction to
activation functions (Sigmoid, Tanh, ReLU), bias term and its significance.

UNIT -II: Feedforward Networks and Deep Neural Networks
Multilayer perceptron, gradient descent, backpropagation, empirical risk minimization,
regularization, autoencoders, difficulty of training deep neural networks, greedy layer-wise
training, role of initialization and activation in deep networks, batch vs stochastic gradient
descent, mini-batch gradient descent, variants of autoencoders (denoising, sparse,
variational - brief introduction).
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UNIT -11I: Optimization in Deep Neural Networks
Newer optimization methods for neural networks (Adagrad, Adadelta, RMSProp, Adam,
Nesterov Accelerated Gradient), second-order methods for training, saddle point problem in
neural networks, regularization methods (dropout, drop connect, batch normalization),
learning rate schedules (step decay, cosine annealing, warm restarts), gradient clipping in
deep networks, early stopping as regularization.

UNIT -IV: Recurrent Neural Network ]
Backpropagation through time, Long Short-Term Memory (LSTM), Gated Recurrent Units
(GRU), bidirectional LSTMs, bidirectional RNNs, applications of RNNs (language modeling,
sequence prediction), attention mechanism (brief introduction), comparison of LSTM and
GRU architectures.

UNIT -V: Convolutional Neural Networks
Convolution in n-dimensions, convolutional layers, pooling strategies, visualization of filters,
padding and stride, parameter calculation in CNNs, overview of modern CNN architectures
(LeNet, AlexNet, VGG, ResNet - brief), transfer learning and pre-trained CNN models (basic
concept).

Text Books:

e lan Goodfellow and Yoshua Bengio and Aaron Courville, “Deep Learning”, MIT Press,
2016.

Reference Boo ks:

e Raul Rojas, “Neural Networks: A Systematic Introduction”, 1996.
e Christopher Bishop , “Pattern Recognition and Machine Learning”, 2007.



SCHOOL OF ENGINEERING
Department of Computetcience & Engineering

Programme

Name of the
Course

Credits

Max Marks

B.Tech. Semester Yl

Unix and Shell Course Code: SOE-B-CSE-22 -
Programming Lab 704(1)

1 No of Hours : 2 Hrs/Week

50

Course Descriptions:

This lab course provides hands-on experience with the Unix operating system and shell
programming. Students will practice fundamental Unix commands, explore the file system,
manage processes, and develop shell scripts to automate tasks. The lab emphasizes problem-
solving skills, scripting for system administration, and the use of Unix utilities for text
processing and data management. Through a series of structured experiments and mini-
projects, students gain practical proficiency in Unix environments.

Course Outcomes:
At the end of the course, a student will be able to:

CO Number Course Outcome

CO1

Efficiently use Unix/Linux commands for system navigation and
management.

CO2

Develop shell scripts for automating a variety of tasks.

CO3

Perform text processing and data manipulation using Unix utilities.

The following Concepts/Experiments will be covered in the lab:

1.

a) Write a shell script that accepts a file name, starting and ending line numbers
as arguments and displays all the lines between the given line numbers.

b) Write a shell script that deletes all lines containing a specified word in one or
more files supplied as arguments to it.

a) Write a shell script that displays a list of all the files in the current directory to
which the user has read, write and execute permissions.

b) Write a shell script that receives any number of file names as arguments checks
if every argument supplied is a file or a directory and reports accordingly.
Whenever the argument is a file, the number of lines on it is also reported.

a) Write a shell script to list all of the directory files in a directory.

b) Write a shell script to find factorial of a given integer.

a) Write an awk script to count the number of lines in a file that do not contain
vowels.

b) Write an awk script to find the number of characters, words and lines in a file.
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10.

11.

12.

13.

14.

15.

16.

a) Write a shell script that accepts a list of file names as its arguments, counts and
reports the occurrence of each word that is present in the first argument file on
other argument files.

b) Write a ¢ program that makes a copy of a file using standard I/O and system
calls.

a) Implement in C the following Unix commands using System calls o cat , Is, mv
b) Write a C program to emulate the Unix Is -] command.

Write a program that takes one or more file/directory names as command line
input and reports the following information on the file.

a) File type.

b) Number of links.

c) Time of last access.

d) Read, Write and Execute permissions.

a) Write a C program to list for every file in a directory, its inode number and file
name.

b) Write a C program that demonstrates redirection of standard output to a file.
Ex: Is > f1.

a) Write a C program to create a child process and allow the parent to display
“parent” and the child to display “child” on the screen.

b) Write a C program that illustrates how to execute two commands concurrently
with a command pipe. Ex:- 1s -1 | sort

a) Write a C program to create a Zombie process.

b) Write a C program that illustrates how an orphan is created.

a) Write C programs that illustrate communication between two unrelated
processes using named pipe.

b) Write a C program (sender.c) to create a message queue with read and write
permissions to write 3 messages to it with different priority numbers.

c) Write a C program (receiver.c) that receives the messages (from the above
message queue as specified in (21)) and displays them.

a) Write a shell script to accept three numbers and display the largest.

b) Write a shell script to find the number of files in a directory.

c) Write a shell script to display first ten positive numbers using until loop.

a) Write a shell script to check if a particular user has logged in or not. If not,
continue the loop till he/she logins. Once the required user logins, display a
message.

b) Write a shell script to accept the name, grade, and basic salary from the user.
Write the details into a file called employee, separating the fields with a colon (,)
continue the process till the user wants.

a) Write a shell script to check whether a file is existing or not.

b) Write a shell script to find the mode of a file in a directory.

c) Write a shell script which will accept different numbers and find their sum.

a) Write a menu driven program to display a menu of options and depending upon
the user’s choice execute the associated command.

b) Write a shell script to calculate the total salary payable to all the employees
from the employee file. The salary should be taken from the 8th field of the
employee file.

a) Write a shell script to copy the source file to the target file.

b) Write a shell script to print the first 10 odd numbers using the while loop.
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c) Write a shell script to reverse the digits of a given number.

Text Books :
e Unix Shell programming, Yashwanth Kanitkar, 1st Edition, BPB Publisher
e Unix for programmers and users, 3rd edition, Graham Glass, King Ables, Pearson
education.
e Unix programming environment, Kernighan and Pike, PHI. / Pearson Education
e The Complete Reference Unix, Rosen, Host, Klee, Farber, Rosinski, Second Edition, TMH
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Programme : B.Tech. Semester VII

Name of the NoSQL Database La b Course Code: SOE-B-CSE-22-704( 2)
Course :

Credits : 1 No of Hours : 2 Hrs. / Week

Max Marks ; 50

Course Descriptions:

The objectives of this lab course are to provide hands-on experience in working with NoSQL
databases, understanding their architecture, and applying key concepts such as document-
based, column-oriented, graph, and key-value stores. The emphasis will be on practical
implementation, querying, and optimization techniques used in NoSQL database systems

Course Outcomes:
At the end of the course, a student will be able to:

CO Number Course Outcome

Cco1 Understand the fundamental concepts of NoSQL databases and their use
cases.

CO2 Implement basic CRUD operations in different types of NoSQL
databases.

CO3 Perform indexing and optimization techniques to enhance query
performance.

The following Concepts/Experiments will be covered in the lab:

e Introduction to NoSQL databases: Key concepts and architecture
CRUD operations in MongoDB (Document-based database)
Querying and indexing in MongoDB.

Working with Cassandra (Column-oriented database)

Query execution and data modelling in Cassandra.

Redis as a key-value store: Implementation and operations.
Introduction to Neo4j (Graph database) and Cypher queries.
Comparison of NoSQL databases with relational databases.
Performance benchmarking and optimization techniques.
Mini-project: Implementing a real-world NoSQL database solution.

Text Books :
e "NoSQL Distilled: A Brief Guide to the Emerging World of Polyglot Persistence" — Pramod
J. Sadalage & Martin Fowler
e "MongoDB: The Definitive Guide" — Kristina Chodorow
e "Cassandra: The Definitive Guide" — Jeff Carpenter & Eben Hewitt
e "Graph Databases" — [an Robinson, Jim Webber, & Emil Eifrém
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Programme : B.Tech. Semester : VII

Name of the Course: Deep Learning Course Code: SOE-B-CSE-22-704( 3)
Techniques Lab

Credits ; 1 No of Hours : 2 Hrs. / Week

Max Marks ; 50

Course Descriptions:

This laboratory course provides hands-on experience in designing, implementing, and
evaluating deep learning models. Students will learn to utilize popular deep learning frameworks
and libraries to tackle real-world problems in areas such as image recognition, natural language
processing, and time series analysis. Through practical exercises and projects, students will
gain a deep understanding of the fundamental concepts and techniques in deep learning,
including neural network architectures, training methodologies, optimization algorithms, and
regularization techniques. Emphasis will be placed on developing practical skills in data
preprocessing, model development, hyperparameter tuning, and performance evaluation.
Students will also learn to interpret results and critically analyze the strengths and limitations
of different deep learning approaches.

Course Outcomes:
At the end of the course, students should be able to:

CO Number Course Outcome
Cco1 Implement and experiment with fundamental deep learning models
CO2 Apply data preprocessing techniques for deep learning tasks
CO3 Evaluate and compare the performance of deep learning models

Following concepts will be covered in the lab

Implementing a Simple Neural Network (MLP) from Scratch

Image Classification using Convolutional Neural Networks (CNNs)

Training a Deep Neural Network for Regression Tasks

Building a Convolutional Autoencoder for Image Denoising

Transfer Learning with Pretrained CNN Models (VGG, ResNet, etc.)
Implementing Recurrent Neural Networks (RNN) for Text Generation

Training Long Short-Term Memory (LSTM) Networks for Time Series Prediction
Building a Generative Adversarial Network (GAN) for Image Generation
Hyperparameter Tuning in Neural Networks

Implementing Dropout and Batch Normalization to Prevent Overfitting

Software Requirements:
e Python.
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Text Books:

e Jan Goodfellow and Yoshua Bengio and Aaron Courville, “Deep Learning”, MIT Press,
2016.

Reference Books:

e Raul Rojas, “Neural Networks: A Systematic Introduction”, 1996.
e Christopher Bishop , “Pattern Recognition and Machine Learning”, 2007.
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Programme : B.Tech. Semester VI

Name of the Web Analytics Course Code: SOE-B-CSE-22 -
Course ; 703(1)

Credits : 3 No of Hours : 3 Hrs. / Week
Max Marks : 100

Course Description:

This course introduces students to the principles, tools, and techniques of web analytics. With
the exponential growth of digital platforms, understanding how users interact with websites is
essential for making informed business and marketing decisions. The course covers the setup
and usage of popular analytics tools like Google Analytics, measurement of website traffic, user
behavior, and conversion performance. Students will learn how to interpret analytical data,
create meaningful reports, and apply optimization strategies to improve user experience and
business outcomes. The course also includes advanced tracking techniques and real-world
applications in digital marketing, e-commerce, and content optimization.

Course Outcomes:
At the end of this course, the student will be able to:

€O Course Outcome
Number

Cco1 Explain the significance of web analytics in digital marketing and e-
commerce ecosystems.
Configure and utilize web analytics platforms (such as Google Analytics)

CO2 . )
for data collection and reporting.

Cco3 Evaluate website traffic patterns, user behavior, and conversion
processes.

CO4 Develpp data-driven strategies to enhance website performance and user
experience.

CO5 Apply web analytics techniques to real-world business scenarios across
various industries.

Syllabus:

Unit I: Introduction to Web Analytics
Introduction to Web Analytics ,Need and Importance of Web Analytics ,Web Metrics: Visits,
Page Views, Unique Visitors, Bounce Rate, Conversion Rate ,Types of Web Analytics: Off-site
and On-site ,Introduction to Google Analytics

Unit II: Data Collection and Tools
Web Data Collection Mechanisms (Cookies, Log Files, Web Beacons) ,Tagging and Tracking
Codes ,Setting up Google Analytics Account ,Analytics Dashboard Overview ,Data
Segmentation and Filtering.
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Unit Ill: Key Performance Indicators and Reporting
Defining and Measuring KPIs ,Traffic Sources and Channels ,Behavior Analysis: Site
Content, Landing Pages, Exit Pages ,Goal Setup and Funnel Visualization ,Custom Reports
and Dashboards.

Unit IV: Campaign and Conversion Analysis
Tracking Marketing Campaigns (UTM parameters) ,Social Media and Email Campaign
Tracking ,A/B Testing and Multivariate Testing ,Conversion Optimization Techniques
JAttribution Models.

Unit V : Advanced Topics and Case Studies
Mobile and App Analytics ,E-commerce Analytics ,Real-Time Analytics and Dashboards
,Ethical Considerations and Privacy in Web Analytics ,Case Studies of Web Analytics in
Different domains.

Text Books:

e Avinash Kaushik, Web Analytics 2.0: The Art of Online Accountability and Science of
Customer Centricity, Wiley India.

Reference Books:

e Justin Cutroni, Google Analytics, O’Reilly Media.

e Brian Clifton, Advanced Web Metrics with Google Analytics, Wiley.

e Marshall Sponder, Social Media Analytics: Effective Tools for Building, Interpreting, and
Using Metrics, McGraw-Hill.

e Eric T. Peterson, Web Analytics Demystified: A Marketer's Guide to Understanding How
Your Web Site Affects Your Business, Celilo Group Media.
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Programme - B.Tech. Semester : Vi

Name of the Course : Natural Language Course Code : SOE-B-CSE-22-703(2)
Processing

Credits : 3 Noof Hours 3 Hrs/Week

Max Marks : 100

Course Description:

The course will provide foundational knowledge of natural language processing. The course will
cover basic concepts of language design, grammars, syntax, semantics, and the designing of
NLP systems.

Course Outcomes:
After Completion of the course Students will be able to:

€O Course Outcome
Number

CO1 Tag a given text with basic Language features

CO2 Design an innovative application using NLP components

CcO3 Implement a rule-based system to tackle morphology/syntax of a
language

CO4 Design a tag set to be used for statistical processing for real-time
applications

CO5 Compare and contrast the use of different statistical approaches for
different types of NLP applications.

Syllabus :

Unit -I: Introduction
Origins and challenges of NLP, The evaluation of NLP applications, Language Modeling:
Grammar-based LM, Statistical LM - Regular Expressions, Finite-State Automata — English
Morphology, Transducers for lexicon and rules, Tokenization, Detecting and Correcting
Spelling Errors, Minimum Edit Distance

Unit -1I: Word level analysis
Unsmoothed N-grams, Evaluating N-grams, Smoothing, Interpolation and Backoff — Word
Classes, Part-of-Speech Tagging, Rule-based, Stochastic and Transformation-based tagging,
Issues in PoS tagging — Hidden Markov and Maximum Entropy models. Corpora and their
construction: representativeness

Unit -1ll: Syntactic Analysis
Context-Free Grammars, Grammar rules for English, Treebanks, Normal Forms for grammar
— Dependency Grammar — Syntactic Parsing, Ambiguity, Dynamic Programming parsing —
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Shallow parsing — Probabilistic CFG, Probabilistic CYK, Probabilistic Lexicalized CFGs -
Feature structures, Unification of feature structures.

Unit -1IV: Semantics and pragmatics
Requirements for representation, First-Order Logic, Description Logics — Syntax-Driven
Semantic analysis, Semantic attachments — Word Senses, Relations between Senses,
Thematic Roles, selectional restrictions — Word Sense Disambiguation, WSD wusing
Supervised, Dictionary & Thesaurus, Bootstrapping methods — Word Similarity using
Thesaurus and Distributional methods. Computational Phonetics and Speech Processing

Unit -V: Discourse analysis and lexical resources
Discourse segmentation, Coherence — Reference Phenomena, Anaphora Resolution using
Hobbs and Centering Algorithm — Coreference Resolution — Resources: Porter Stemmer,
Lemmatizer, Penn Treebank, Brill's Tagger, WordNet, PropBank, FrameNet, Brown Corpus

Text Books:

e Daniel Jurafsky, James H. Martin, “Speech and Language Processing: An Introduction to
Natural Language Processing, Computational Linguistics and Speech”, Pearson
Publication, 2014.

e Steven Bird, Ewan Klein, Edward Loper, “Natural Language Processing with Pythonl”, 1st
Edition, O_Reilly Media, 2009

Reference Books:

e Breck Baldwin, “Language Processing with Java and LingPipe Cookbook”, Atlantic
Publisher, 2015

e Richard M Reese, “Natural Language Processing with Javal”, O_Reilly Media, 2015

e Nitin Indurkhya, Fred J. Damerau, “Handbook of Natural Language Processing”, 2nd
Edition, Chapman and Hall/CRC Press, 2010.

e Tanveer Siddiqui, U.S. Tiwary, “Natural Language Processing and Information Retrievall”,
Oxford University Press, 2008
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Programme : B.Tech. Semester VII

Name of the Image Processing Course Code: SOE-B-CSE-22-703( 3)
Course : and Applications

Credits : 3 No of Hours: 3 Hrs/Week

Max Marks : 100

Course Description:

The objective of this course to equip the students with the techniques & tools for digital image
processing, & image analysis in the form of image segmentation, image enhancement, image
filters, image transforms, Fourier transforms & fast Fourier transforms, edge detection, image
segmentation & colour imaging.

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

€O Course Outcome
Number
Cco1 Describfe the theory and algorithms that are widely used in digital image
processing
CO2 Apply a proper image enhancement technique for given a set of noisy images
CO3 Compare different image segmentation and compression techniques
CO4 Formulate solutions using morphological concepts
CO5 Develop any application using different image processing techniques
Syllabus:

Unit 1: Digital Image Fundamental
Introduction - Steps in Digital Image Processing, Components, Elements of Visual
Perception, Light and Electromagnetic Spectrum, Image Sensing and Acquisition, Image
Sampling and Quantization, Relationships between pixels, Introduction to computational
imaging, Basics of multi-resolution imaging, Concept of image metadata, Introduction to
different color spaces (e.g., HSV, YCbCr)

Unit 2: Image Enhancement

Spatial Domain, Gray level transformations, Histogram processing, Basics of Spatial
Filtering, Smoothing and Sharpening Spatial Filtering, Homomorphic filtering, Guided
filtering, Detail enhancement techniques, Introduction to deep learning-based image
enhancement (brief overview), Frequency Domain, Introduction to Fourier Transform,
Smoothing and Sharpening frequency domain filters, Ideal, Butterworth and Gaussian
filters, Wavelet transform for image enhancement, Directional filtering in the frequency
domain, Short-Time Fourier Transform (STFT) for image analysis (brief introduction).
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Unit 3:Image Restoration
Noise models, Mean filters, Order Statistics, Adaptive filters, Band reject, Band pass, Notch
— Optimum notch filtering, Inverse Filtering, Constrained Least Square Filtering, Wiener
filtering, Non-local means denoising, Block-matching and 3D filtering (BM3D) (brief
introduction), Deep learning for image denoising (brief overview), Restoration in the presence
of motion blur.

Unit4 : Image Segmentation & Representation

Segmentation — Detection of Discontinuities, Edge Linking and Boundary detection, Region
based segmentation, Graph cuts for image segmentation, Active contour models (snakes)
(brief introduction), Introduction to semantic segmentation using deep learning (brief
overview), Representation — Boundary descriptors, Simple Descriptors, Shape numbers,
Regional descriptors, Simple and Topological Descriptors, Scale-invariant feature transform
(SIFT) (brief introduction), Histogram of Oriented Gradients (HOG) (brief introduction),
Introduction to feature learning using convolutional neural networks (brief overview),
Introduction to Image Processing Toolbox, Practice of Image Processing Toolbox, and Case
studies—Various Image Processing Techniques, Using the toolbox for advanced segmentation
and feature extraction tasks, Case studies involving deep learning-based image processing
techniques alongside traditional methods.

Unit5 :Image applications
Medical imaging  such as MRI and CT scan enhancement, tumor detection, and biomedical
edge detection, remote sensing  for land use classification, change detection, and vegetation

indexing, and industrial applications like defect detection, barcode/QR recognition, and
machine vision. It also explores document image analysis through OCR, skew correction,
and signature verification, face and object re cognition using OpenCV and feature
descriptors like SIFT and ORB, security and surveillance through motion detection,

background subtraction, and number plate recognition, and applications in augmented
reality and gaming including marker-based AR, real-time filters, and gesture recognition.

Text Books:

e Digital Image Processing. Gonzales R. C. & Woods R. E. 3rd Ed., Pearson Education.2010.

e Fundamentals of Digital Image Processing. Jain A. PHI Learning Pvt. Ltd., 2011.

e Digital Image Processing. Jayaraman S., Esaki R. S., Kumar T. V., 2nd Ed., Tata McGraw
Hill Pvt. Ltd, 2010.

e Digital Image Processing Using MATLAB. Gonzalez R. C., Woods R. E., Eddins S. L., 3rd
Ed. Tata McGraw Hill Pvt. Ltd, 2011.

Reference Books:
e Digital Image Processing and analysis, Chanda B., Majumder D. D. PHI Learning Pvt. Ltd.,
2011.
e Digital Image Processing and Pattern Recognition, Pakhira M. K., 2nd Ed., Tata McGraw
Hill Pvt. Ltd, 2010.
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Programme : B.Tech. Semester Vi

Name of the Web Analytics Lab Course Code: SOE-B-CSE-22 -705(1)
Course :

Credits : 1 No of Hours : 2 Hrs. / Week

Max Marks ; 50

Course Descriptions:

This lab component provides hands-on experience in configuring, using, and interpreting web
analytics tools. Students will work with platforms such as Google Analytics to analyze website
performance, user behavior, and conversion effectiveness. Through practical exercises and mini-
projects, they will apply analytical insights to optimize digital strategies and improve site
performance.

Course Outcomes:
At the end of the course, a student will be able to:

CO Number Course Outcome
COl1 Set up and configure web analytics accounts and dashboards.
CO2 Implement tracking codes and goals on a sample website.
CO3 Analyze and interpret web traffic, user behavior, and conversion data.

The following Concepts/Experiments will be covered in the lab:

1. Introduction to Web Analytics Tools
= Creating a Google Analytics account
= Exploring dashboard and reports interface
2. Tracking Website Traffic
» Implementing Google Analytics tracking code on a sample website
= Analyzing real-time and audience overview reports
3. Setting Up Goals and Events
» Creating goals for lead capture and form submissions
= Tracking button clicks and external link clicks using event tracking
4. Traffic Source Analysis
* Interpreting acquisition reports: Organic, Referral, Direct, Paid
= Campaign tagging using UTM parameters
5. User Behavior Analysis
= Studying behavior flow and site content performance
= Analyzing bounce rate, average session duration, and pageviews
6. Conversion Funnel Setup
= Creating a multi-step goal funnel (e.g., product checkout)
= Identifying drop-off points in the conversion process
7. Heatmap and Session Recording Tools
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Rafael C. Gonzalez, Richard E. Woods, and Steven L. Eddins, Digital Image Processing
Using MATLAB, 2nd edition, Gatesmark Publishing, 2009.

Wilhelm Burger and Mark J. Burge, Digital Image Processing: An Algorithmic Introduction
Using Java (Texts in Computer Science), 1st edition, Springer, 2008.

John C. Russ and F. Brent Neal, Introductory Digital Image Processing with MATLAB
Imaging Toolboxes, 1st edition, CRC Press, 2008.

Reference Books:

Richard Szeliski, Computer Vision: Algorithms and Applications, 2nd edition, Springer,
2022.

Milan Sonka, Vaclav Hlavac, and Roger Boyle, Image Processing, Analysis, and Machine
Vision, 4th edition, Cengage Learning, 2014.

Al Bovik (Editor), Handbook of Image and Video Processing, 2nd edition, Academic Press,
2005.

John C. Russ, The Image Processing Handbook, 7th edition, CRC Press, 2016.

Mark Nixon and Alberto S. Aguado, Feature Extraction and Image Processing for Computer
Vision, 4th edition, Academic Press, 2019.
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Programme

Name of the
Course

Credits
Max Marks

B.Tech. Semester Vi

Professional Development Course Code: HUM -B-SOE701
1 No of Hours : 1 Hrs. / Week

50

Course Description:

This course will focus on concepts of ‘Campus to Corporate’ to bridge the industry-academia
gap and make the students industry ready. The module will enhance the employability skills of
the candidates by incorporating the required skill sets i.e. self-development, Wheel of life, Self-
esteem, VUCA Coping skills, Emotional intelligence, stress management, growth mind-set etc.
Students will also be taught methods on becoming a better version of themselves and assertive
communicators. This will enable them to perform better during campus recruitment processes
and enable them to crack the job interviews and group discussion organized by renowned

corporate giants.

Course Outcomes:
At the end of this course, the student will be able to:

€O Course Outco me
Number

Achieving high level of awareness through wheel of life, emotional

CO1 . . o
intelligence, self-esteem and personal resilience.

CO2 Understanding and analysing self and devising a strategy for self-growth
and development.

Cco3 Adapting a positive mind-set conducive for growth through optimism and
constructive thinking.
Demonstrating employability skills before hiring managers through public

CoO4 speaking, group discussion, resume building, occupational research and
personal interview.

cos Making appropriate and responsible decisions through various
techniques like SWOT, Simulation and Decision Tree.

Syllabus:

Unit -1 Personal Development
e Continuous Self development
e Wheel of life
e Conflict management

e Self esteem
e VUCA coping skills
e Emotional intelligence
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Motivation and attitude
Stress management
Personal resilience

Unit -1I: Professional Development

Team building & leadership
Self-Discovery

SWOT analysis

Leap to success

Fostering positive communication
Transactional analysis

Unit -1ll: Care er Development

Making business phone calls

Public speaking

Extempore speech

Resume Building/ Cover Letter

Occupational Research

Group discussion (GD) and Personal Interviews Concept & Practice

Unit -1IV: Entrepreneurship Development

Personal finance and budget management
Planning and strategy skills

Problem solving

Decision making

Personal branding and impression management
Executive /Officers like qualities

Crossroads- A case study based presentation

Text Books:

Robbins, Stephen P., Judge, Timothy A., Vohra, Neharika, Organizational Behaviour
(2018), 18th ed., Pearson Education

Tracy, Brian, Time Management (2018), Manjul Publishing House

Hill, Napolean, Think and grow rich (2014), Amazing Reads

Scott, S.J., SMART goals made simple (2014), Createspace Independent Pub

Rathgeber, Holger, Kotter, John, Our Iceberg is melting (2017), Macmillan

Burne, Eric, Games People Play (2010), Penguin UK
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UNIVERSITY OF STEEL TECHNOLOGY
AND MANAGEMENT

Academic Semester VIII

Periods per Scheme of Examination Iili;il;)
Board week and Marks /2
St?_‘[fi Subject Code SUBJECT PRE* Total
y L |[T| P [ Mid ESE* | Mark | (L+T+P)
Sem TA s
CSE | SOE-B-CSE-22-801 Major Project _ _ | 20 -- 125 125 250 10
CSE | SOE-B-CSE-22-802(X) | Professional Elective VI 3 0 0 30 20 50 100 3
CSE | SOE-B-CSE-22-803(X) | Professional Elective VII 3 0 0 30 20 50 100 3
CSE | SOE-B-CSE-22-804 Distributed Computing 3 0 0 30 20 50 100 3
CSE HUM-B-SOES01 Erofessmnal Development- 0 0 2 0 15 10 25 1
CSE | SOE-B-CSE-22-805(X) Sgc’fe“‘onal Elective lab o |o]| 2 0 30 20 50 1
Total 24 920 230 | 305 | 625 21
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Professional Elective - VI

Sr. No. Subject Code Subject
1 SOE-B-CSE-22-802(1) Full Stack Web Development
2 SOE-B-CSE-22-802(2) Software Testing Methodologies
3 SOE-B-CSE-22-802(3) BI and Analytics

Professional Elective — VI Lab

Sr. No. Subject Code Subject
1 SOE-B-CSE-22-805(1) Full Stack Web Development Lab
2 SOE-B-CSE-22-805(2) Software Testing Methodologies Lab
3 SOE-B-CSE-22-805(3) BI and Analytics Lab

Professional Elective — VII

Sr. No. Subject Code Subject
1 SOE-B-CSE-22-803(1) Augmented and Virtual Reality
2 SOE-B-CSE-22-803(2) Wireless Sensor Network
3 SOE-B-CSE-22-803(3) Software Project Management
4 SOE-B-CSE-22-803(4) Human computer Interaction
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Programme . B.Tech. Semester : VII

Name of the Distributed Computing Course Code: SOE-B-CSE-22-804
Course :

Credits 3 No of Hours: 3 Hrs. / Week

Max Marks : 100

Course Description:

This course introduces the fundamental concepts, principles, and techniques of distributed
computing. It focuses on the design and implementation of distributed systems where
components located on networked computers communicate and coordinate their actions by
passing messages. Key topics include communication models, synchronization, consistency,
fault tolerance, distributed file systems, and distributed algorithms. Through theoretical study
and practical assignments, students will learn how to build scalable, reliable, and efficient
distributed applications.

Course Outcomes:
At the end of this course, the student will be able to:

co Course Outcome
Number
Co1 Understand models of distributed computing
CO2 Analyze algorithms for coordination, communication and synchronization

in distributed systems

CO3 Analyze distributed shared memory models

CO4 Design and Implement distributed file systems

COS5 Design distributed algorithms for handling deadlocks

Syllabus:

Unit 1:
Introduction to DS, Message Passing, Leader Election, Distributed Models, Causality and
Logical Time

Unit 2:
Logical Time, Global State & Snapshot and Distributed Mutual Exclusion-Non-Token and
Quorum based approaches

Unit 3:
Distributed Mutual Exclusion-Token based approaches, Consensus & Agreement, Check
pointing & Rollback Recovery
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Unit 4:
Deadlock Detection, DSM and Distributed MST, Termination Detection, Message Ordering
& Group Communication, Fault Tolerance and Self-Stabilization Distributed Randomized
Algorithms, DHT and P2P Computing

Unit 5:
Case Studies: GFS, HDFS, Map Reduce and Spark, Case Studies: Sensor Networks,
Authentication & Security in DS

Text Books:
e Ajay D. Kshemakalyani, Mukesh Singhal, "Distributed Computing", Cambridge University
Press, 2008

e Andrew S. Tanenbaum, Maarten Van Steen, "Distributed Systems - Principles and
Paradigms", PHI, 2004

Reference Books:

e Pradeep K. Sinha Distributed Operating Systems: Concepts and Design Publisher: PHI
Learning

e Gerard Tel Introduction to Distributed Algorithms Publisher: Cambridge University Press

e M. L. Liu Distributed Computing: Principles and Applications Publisher: Pearson
Education

e Randy Chow and Theodore Johnson Distributed Operating Systems and Algorithms
Publisher: Addison-Wesley
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