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a
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Course Objective
The course develops programming skills to analyze linear and non-linear data structures and

strengthen the ability to apply suitable data structure for the given real-world problem that helps to
enhance emolovabilitv.

Course Outcomes
After successful comoletion of this course the student will be able to:

co1 Analyze: Classify the appropriate abstract data type and analyze the efficiency of an

alsorithm based on time and space complexity.

co2 Apply: Select the appropriate searching and sorting techniques to solve given problems.

co3 Apply: Demonstrate and apply appropriate data structure to solve given problems.

co4 Create: Design an algorithm using linear and nonlinear data structures to solve engineering
oroblems.

cos Create: Design an appropriate hashing function for indexing large storage in different
applications.

SYLLABUS

UNIT I: Abstract Data Types and Algorithms
Introduction: Abstract Data Types (ADT), Concepts of Data Structure, Types of Data Structure-
Linear, Nonlinear, Static, Dynamic.
Algorithms: Introduction to algorithms, characteristics of algorithms, analysis of algorithms,
complexity of algorithms: space complexity, time complexity, asymptotic notations: Big-O, Theta

and Omesa.

UNIT II: Sorting and Searching
Sorting: Types- Intemal and extemal sorting, general sorting concepts- sort order, stability,
efficiency, number of passes, sorting methods-selection sort, bubble sort, quick sort, merge sort,

radix sort, application of sorting techniques, performance analysis and comparison.
Searching: Linear Search, binary search, applications of searching, performance analysis and

comoarison.

UNIT III: Stacks and Queues
Stack ADT: Concept, primitive operations, implementation of stacks, applications of stack:

conversion frorninfix to prefix and postfix expression evaluation.

Queue ADT: Concept, operations, simple queue, circular queue, double-ended and priority queue,

aoolications of queue.

nN\z /r &r$z e\i*-N/ WL-- (

Yrv

Pase I/16



S.B.JAININSTITUTEOFTECHNOLOGY,MANAGEMENT
& RESEARCH, NAGPUR.

(An Autonomous Institute, Affiliated to RTMNU' Nagpr'rrl

DEPARTMENT OF EMERGING TECHNOLOGIES CSE (AI&ML) and csE (DS)

"Bccotnc an excc!lcttt cctttct'for Emcr(Jing Tachnoloqies in Scicncc to creotc com

UNIT IV: Linked Lists
Concept of Linked list, Primitive
dynamic, types of linked list- singly
of linked list.

UNIT V: Trees
Tree terminologies, binarY
traversal techniques, binarY
operations, threaded binarY

UNIT VI: Graphs and Hashing
Graphs: Introduction to GraPhs,

techniques- DFS and BFS.

Hashing: Hash functions and hash

handlin

application of graphs, representation of graphs, traversals

tables, properties, simple hash function, methods for collision

operations, memory representation of linked lists- static and

linked list, circular linked list and doubly linked list, applications

tree and its operations, tree traversal techniques, applications of tree

search tree (BS! and its operations, self-balancing tree, B+ tree and its

trees. heap.

Text Books:

1. Fundamentals of Data Structures in C, Ellis Horowitz, Sartaj Sahani & Susan Anderson-

Freed. 2"d Edition. 2012, Universities Press.

2. Data Structures and Program Design in C, Robert L. Kruse, Bruce P. Leung, Clovis L' Tondo,

2nd Edition,2006.

Algorithm and Data Structures, M. M. Raghuwanshi, 2016, Alpha Science International3. Algoritl
Limited

Reference Books:

Algorithms in a Nutshell, George T. Heineman, Gary Pollice & Stanley Selkow, 2''d Edition,

2016, O'Reilly Media, Inc.

2. Introduction to the Design and Analysis of Algorithms, Anany Levitin, 3'd Edition, 2017,

Pearson Education.

3. Introduction to Algorithms, Thomas H. Cormen, Charles E. Leiserson, Ronald L Rivest,

Clifford Stein, 3'd Edition,2015, MIT Press.

4. Data Structures and Algorithms: Concepts, Techniques and Application, G'A.V. Pai, 3'd

Edition. 2012. Tata McGraw-Hill Education.
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Course Obiective

The course develops programming skills to analyze and apply linear and non-linear data structures

to solve real-world problems that enhances employability'

Course Outcomes

Aft., ,.r...sfirl completion otlbl! course the student will be able to:

Apply: Apply appropriate abstract data type to solve basic computational problems'

Apply: Apply appropriate searching and sorting techniques for a given problem statement'

Evaluate: Choose appropriate data structures to solve given problems efficiently'

Create: Design applications using linear and nonlinear data structures with suitable

algorithms.

A minimum of eight practicals based

PCCCM30ITl
on the theory course Data Structures & Algorithms [N-

Suggested References:

l. Introduction to Algorithms, Thomas H. Cormen, Charles E. Leiserson, Ronald L. Rivest,

Ctifford Stein, 3'd Edition, PHI Learning.

2. Data Structures using C, K. Sharma,2"d Edition, 2013, Pearson Education'

3. Data Structures: A Pseudocode Approach with C, Richard F. Gilberg & Behrouz A'

Forouzan, 2nd Edition,2004, Course Technology Inc'
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Course Title
Maximum Marks

Continuous
Evaluation

Course Obiective
The course helps to unders
programming und develop softwa.e as per industry standards. 

d paradigm using Java

Course OutcomesAfter successful co letionofthiscoursffi

Apply: Apply the inheritance and interface concepts for enhancins code rerrsnhirit'
Ah-t-,. A --l-- 11Apply: Apply the conc
and error free codes

d problems.
Create: Develop a Java applica,ion uri.rS _

SYLLABUS

Object-oriented concenfs ncprl nf T^,,^
nl. Orqhlff;programming con , featutes, paradigms,
Fundamentals of
Object as a Param rs, Array of Objects,

ested Classes.
IUNIT-II: Inheritance and polymorphism

htfitflJe: 
Single inheritance, ni.tit.rri.al Inheritance, Multilevel inheritance, Multiple

Abstraction: abstract classes and methods, interfaces.

i:tiTfill''iffi Tl;' n:fr: : :Yfl*,$ ;;;il' P o r vm o rphi s m, S tat i c an d D yn am i c B i ndin g,

atenation,,searching string and modifying string,
string method, stringtokenizer class.
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Reference Books:

1. The Java Language Specification, Bill Joy, Gilad Bracha, Guy L. Steele Jr., James Gosling,

1 0tl'Edition, 2000, Addison-Wesley.

2. Core Java Volume I - Fundamentals, Cay S. Horstmann, 1Oth Edition,2}I|, Prentice Hall.

Y

UNIT-IV: Exception Handling and Multithreading
Exception Handling: Excepti6n types (checked, unchecked and uncaught exceptions), throw and

throwskeywords.
Multithreading: Fundamentals, Thread life cycle, ways of creating threads, creating multiple threads,

nization. Thread priorities, Inter Thread communicatron'

UNIT-V: Java Streams
Java Streams: Byte-oriented Streams,

Reading and Writing Files, Serialization,

Streams, File Handling oPerations,Character - Oriented
De-serialization.

UNIT-VI: Java Packages and Frameworks
Packages : Package fundamentals, acces s protection, importing packages.

Framervorks: Understanding the role of frameworks in software development, Overview of popular

Java frameworks and their use cases, Advantages of usiirg frameworks in Java programming'

Text Books:

l. Java-The Complete Reference, Herbefi Schildt, gth Edition,2014, Oracle Press.

2. Java: A Beginners Guide, Herberl Schildt, 8th Edition, 2011, McGraw-Hill Education.

3. programming with Java,E. Balagurusamy, 6th Edition,2019, McGraw-Hill Education.

4. Head First Java, Kathy Sierra, Berl Bates, 3'd Edition,2022, O'Reilly Media Inc.

5. Java 8 Programming Black Book, Santosh Kumat, 2nd Edition,2015, Dreamtech

Publications.
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Object
Oriented
Programming
Lab

0 0 2 I 25 25 50

Course Obiecti

The course enables the learners to create robust applications using Java's object-oriented features,

Java streams and class libraries.

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

col Apply: Demonstrate the concepts of classes, objects, members of a class and its relationships

to solve a specific problem statement.

co2 Apply: Make use of exception handling, file I/O, multithreading, collection framewotks,

Spring boot to develop Java applications.

c03 Create: Develop object-oriented programming concepts using basic syntax of control
structutes, strings and functions for logic building activities.

co4 Create: Develop real world applications using Java collection API and Java class library to
solve given use cases.

A minimum of eight practicals based on the theory course Object Oriented Programming [N-
PCCCM302TI

Suggested References:

1. Java -The Complete reference, Herbert Schildt, 11th Edition, McGraw Hill Education.

2. Java: A Beginner's Guide, Herbert Schildt, 8th Edition, McGraw Hill Education.

3. C++: The Complete Reference, Herbert Shildt, Tata McGraw Hill

4. The Java Language Specification, Bill Joy, Gilad Bracha, Guy L. Steele Jr., James Gosling.
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Mathematics for
Machine
Learning
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a
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Course Obiectives

To develop critical thinking skills and probler-n-solving abilities throLrgh mathematical analysis, r'vhich are

essential for tacklin.q complex machine learrlttr

Course Outcomes

After successful completion of this course, the students will be able to:

COf T-Anufyze: Examine the concept of Statistics to analyze the data.

il,t""rn"r g*"t"i"e the various concepts of Probability to ana e data.

co3 Understand: Define a vector space and understand its properlies

co4 Understand: Understand the concepts of orlho

SYLLABUS
Unit- I: Basic Statistics
Curve fitting by the method of least squares- fitting of straight lines, second degree parabolas and

more general curves, correlation and regression-Rank correlation, multiple regression and

correlation.

Unit- II: Theory of ProbabilifY
Conditional probability, Baye's Rule, Random variables: Discrete and Continuous random variables,
probability function and Distribution function, Joint distributions, Independent Random Variables,

Conditional Distributions.

Unit -III: Mathematical Expectation:
Definition Mathematical Expectation, Functions of
Deviation, Moments, Moment generating function,

Random Variables, Variance and Standard

Other measures of central tendency and

dispersion, Skewness and Kurlosis.

Unit -IV: Probabilify Distribution:
Binomial distribution, Poisson distribution, Normal distribution, Relation between Binomial, Poisson

and Normal distribution.

Unit - V: Real Algebra - I
Vector Space; S,-rbspaces; Linear Dependence and Independence; Basis; Dimension; Linear

transformation;'Range Space and Rank; Null Space and Nullity; Rank nullity theorem, Matrix

Representation of a linear transformation; Linear Operators on and their representation as square

matrices; Invertible linear operators, Eigenvalues and Eigenvectors of a linear operatot-
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Unit - VI: Real algebra - II
Inner Product Spices, Norm; orlhonormal Sets, Gram Schmidt orthogonalisation process;

projections, positive definite matrices, and Singular Value Decomposition, Dimensionality Reduction

witl pCa : properties and application of SVD, principal component analysis, Linear discriminant

analysis, Low rank approximation, Continuous Optimizations : Optimization using gradient descent,

Constrained optimization, Convex optimization.

1. Hisher Engineering Mathematics - B. S. Grewal, 44th Edition, 2020, Khanna Publication'

2. Advanced Engineering Mathematics- E. Kreyszig, 1Oth Edition, 2015, John Wiley & Sons

Publication.

3. Theory & problems of Probability and Statistics - M.R. Spiegal, 4th Edition,20t7, Schaum

Series. McGraw Hill.

4. Testing Statistical Hypotheses - E. L. Lehmann and J. P. Romano, 4th Edition, 2019, Springer.

L Hieher Engineering Mathematics - H. K. Dass, 3rd Edition, 2014, S. Chand Publication.

2. A Text book of Engineering Mathematics - N. P. Bali & M. Goyal, 9th Edition,Z}I4, Laxmi

Publication Limited.

3. Engineering Mathematics - Ravish R. Singh & Mukul Bhatt, 1st Edition,2009, Tata Mc-Graw
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Course Objective

The course familiarizes the prospective engineers with fundamentals of Py'thon Proglamming language,

numpy library,panda library and Django web framework in order to enhance their skills, employability

and explore entrepreneurship ideas.

Course Code Course Title
Hour/
Week Credits

Maximum Marks ESE

Continuous
Evaluation

End
Sem.
Exam

Tota
Duration

(Hrs.)
L T P

N-PCCCM3O4P
Python
Programming Lab

0 0 2 I 25 25 50

Course Outcomes

After successful completion of this course the student will be able to:

co1 Apply: Apply knowledge of fundamentals of Python, control structure, string and functions

to solve the given problems effectively.

col Apply: Utilize the concepts of numpy, data structures, files and data frames to develop

efficient solution for the given problems.

c03 Analysis: Analyze the problems using knowledge of object-oriented programming to

develop useful applications.

co4 Evaluate: Select appropriate libraries and modules available in python programming to

solve the given problem efficiently.

cos
Create: Design and Develop solutions using Python libraries for the given problem

statement.

SYLLABUS

MODULE-I: Fundamentals of Python Programming
Python Basics: Data Types, Keywords, Variables, Operators, Expressions, Scope of variables and

input 0 Function
Control Structure: If statement, If-else statement, If-elif-else, For Loop, Iterating Over a Range,

While Loop, Else clause in Loop, Nesting of Loops.
Introduction to Numpy: Need of Numpy, Features, Creating Anays, Array Indexing, Numpy Array

MODULE-II: Functions
Python Function: Defining a Function, calling a Function, Pass by reference vs value, Types of
Function Arguments and Recursion.
Introduction to Pandas: Data impoft, Data ExporI,Data Processing using Pandas.

Page 9 /L6
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MODULE-III: Data Structures
Strings in Python: Creating string, Iterating Over Strings, Stdng Slicing, Modify stdng, Concatenate

String and String operations.
List in Python: Creation, iterating List, List slicing, Appending a list and List operations.

Tuple in Python: Understanding tuple, Slicing, Indexing and Tuple methods.

Set in Python: Understanding set, and Set operations.

Dictionary in Python: Understating Dictionary, I rdexing, Dictionary operations, Comparison among

List. Tuple, Set and Dictionar

MODULE-IV: File Handling and Object-Oriented Programming
File Handling: Introduction to frles, frle Object Attributes, File operations: open ( ), close ( ), read0,

write( ), renameo, removeo, Positioning, Copying, Merging and Appending'

lntroduction to Obiect Orientated Programming in Plthon

A minimum of eight practicals to be performed based on above modules.

Suggested References:

1. Python Programming Using Problem Solving Approach, Reema Thareja, 14th Edition,2022,

Oxford.

2. Ptthon Data Science Handbook, Jake Vaderplas, 1'tEdition, 2016, O'Reilly Media.

3. Django for APIs: Build web APIs with Python and Django, William S Vincent, 2018, Kindle

Edition.

4. Effective Plthon: 90 Specific Ways to Write Better Python, Brett Slatkin, 2nd Edition, 2019'

Addison-Wesley Professional.

v
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Code

Course Title

Hours /
Week Credits
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Total
Duration

(Hrs.)

L T P

N-OECCM3OIT CRM
Technologies

a
J 0 0 J 40 60 100

a
J

Course Objective

To understand the Salesforce administration & development and perform a variety of analytics

on different data sets that enhances employability and entrepreneurship skills.

Course Outcomes

After successful completion of this course, the students will be able to:

col Understand: Illustrate the concept of configuring and managing Salesforce orgs.

col Apply: Develop expertise in configuring complex Salesforce features.

c03 Analyze: Examine the Salesforce security features and compliance standards.

co4 Create: Adapt a solid understand ng of Salesforce development tools.

cos
Evaluate: Evaluate the customizatron of Salesforce and addressing specific business

reouirements.

SYLLABUS
UNIT-I: Salesforce Administration
Introduction to Salesforce: Cloud Computing, Services of Cloud con-rputing, Types of Cloud, What

is Salesforce, Salesforce Products, How to create Salesforce developer edition account,

Walkthrough Salesforce. com platform.

UNIT-II: Configuration and Customization
Salesforce: Data types, field types and components. Apps in Salesforce (Standard

Apps), Steps to create a SalesforceApp, Salesforce tabs, Types of Tab Visibility,
Licenses. Salesforce Objects, frelds & Field Dependency, Profiles & Roles.

Apps, Custom
Users & User

UNIT-III: Relationships & WorkFlow
Relationships in Salesforce, Validation Rule & formula, Approval Process, Flows and Process

Builder, Page Layouts. WorkFlow: Define Workflow, Workflow Rules, Components of Workflow
(action, criteriaf How to configure Workflow Rule Criteria? Setup workflow tasks & Email Alels

& Field Update, Time dependent workflows.

I (ft\n a) V
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UNIT-IV: Authorization & Sharing Data
Profiles, Permission Sets, Org-Wide Defaults, Role

Record Types Data Management: Import and Export
hierarchies, Sharing Rules,
D ata, D ala Loader, RePorts

Manual Sharing,
and Dashboards.

UNIT-V: Introduction to Apex:
Collections (List, Map, Set), DML Operation, SOQL And SOSL Controllers in APEX Apex

Triggers: Overview on Triggers, Trigger Events: Before Triggers, After Triggers, Insert Triggers,

Update Triggers, Delete Triggers, Undelete Triggers, Trigger context variables, Recursive Triggers,

Governor Limits.

UNIT-VI: Asynchronous Apex:
Future Method, Queueable Apex, Scheduled Apex Batch Apex:

GetQueryl-ocator, Start Method, Execute Method, Finish Method,

StartTest, StopTest, Test Class on Apex gless j4q f4

Iterable Class, Querylocator,
Batchable Context. Text Class:

Text Books:

l. Salesforce Platform App Builder Certification Handbook, Siddliesh Kabe and Muhammad

Ehsan Khan, 20 1 8, Packt Publication.

2. Salesforce CRM: The Definitive Admin Handbook, Paul Goodey,2020, Packt Publication.

Reference Books:

L Salesforce Essentials for Administrators, Mohith Shrivastava , 2018, Packt Publication.

2. Learning Salesforce Lightning Application Development, Mohith Shrivastava,2020, Packt

Publication.
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Course Code Course Title
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Total
Duration

(Hrs)L T P

N-CEPCM3Ol

Community
Engagement
Project
(CEP)

0 0 4 2 50 50

The course is prepared consiilering the guidelines 'Fostering Social Responsibility & Community

Engagement in Higher Education Institutions in India 2.0' issued by the UGC, New Delhi'

Objectives:
. To develop an appreciation of rural culture, lifestyle and wisdom amongst students'

. To learn about the status of various agricultural and development programmes'

. To understand the causes of distress and poverfy faced by vulnerable households and eiplore

solutions for the same.

. To apply classroom knowledge of courses to field realities and thereby improve the quality of

learning.

Course Outcomes

fter successful completion of this course, the student will be able to:

in an understanding of rural life, Indian culture and ethos and social realities.

op a sense of empathy and bonds of mutuality with the local community'

iate significant contributions of local communities to Indian society and economy.

to value the local knowledge and wisdom of the community'

entify opportunities for contributing to communify' s s ocio-economic improvements.

Module
No.

Module Title Module Content Assignment

I
Appreciation of Rural
Society

Rural lifestyle, rural society, caste and

gender relations, rural values with respect

to community. nature and resources.

elaboration of "soul of India lies in

villages' (Gandhi), rural infrastructure.

Prepare a map (phYsical, visual or

digital) of the village you visited and

write an essay about inter-familY
relations in that village.

)
Understanding rural
and loctrl economJ)

und'livelihood

Agriculture, farming, land ownership,

water management, animal husbandry,

non-farm livelihoods and artisans, rural

entrepreneurs, rural markets, migrant

labour.

Describe your analysis of the rural

house hold economy, its challenges

and possible pathwaYs to address

Circular economy and migration
panerns.

3
Rural and local
Inslitutions

Traditional rural and communitY

organisations, Self-helP GrouPs,

Panchavati rai institutions (Gram Sabha,

How effectively are Panchayati Raj

and Urban Local Bodies (ULBs)

institutions functioning in the village?w&v
Page 13/L6
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Gram Panchayat, Standing Committees),
Nagarpalikas and municipalities, local

civil societv. local administration.

What would You suggest to lmProve

their effectiveness? Present a case

study (written or audio-visual).

4

Rurul und Nationd
Development
Programmes

History of rural development and current
national programmes in India: Sarva

Shiksha Abhiyan, Beti Bachao, Beti

Padhao, Ayushman Bharat, Swachh

Bharat, PM AwaasYojana, Skill India,

Gram Panchayat Decentralised Planning,
National Rural Livelihood Mission
(NRLM), Mahatma Gandhi National Rural

Employment Guarantee Act 2005

(MGNREGA), SHRAM, Jal Jeevan

Mission, Scheme of Fund for
Regeneration of Traditional Industries
(SFURTD, Atma Nirbhar Bharat, etc.

Describe the benefits received and

challenges faced in the delivery of
one of these programmes in the local

community; give suggestions about

improving the implementation of the

programme for the Poor. SPecial

focus on the urban inforrnal sector

and rnigrant households.

Note-Each student selects one

program for field visit

Note- The module 1 is compulsory, and from modules 2,3 and 4, minimum one module must be opted'

Teaching Learning Methodology: It shall include classroom discussions, lteld visits/ held based

practicalLtivities rr-nd.t the supervision of faculty and assignments. Field diary must be maintained by

each student.

Recommended field-based practical activities [Minimum one] :

. Interaction with Self Help Groups (SHGs) women members, and study their functions and challenges;

planning for their skill-building and livelihood activities;

. Visit Mahatma Gandhi National. Rural Employment Guarantee Act 2005 (MGNREGS) project sites,

interact with beneficiaries and interview functionaries at the work site;

. Field visit to Swachh Bharat project sites, conduct analysis and initiate problem solving measures;

. Conduct Mission Antyodaya suveys to support under Gram Panchayat Development Plan (GPDP);

. Interactive community exercise with local leaders, panchayat functionaries, grass-root officials and

local institutions regarding village development plan preparation and resource mobilization;

. Visit Rural Schools/mid-day meal centres, study academic and infrastructural resources, digital divide

and gaps;

. Participate in Gram Sabha meetings, and study community, parlicipation;

. Associate with Social audit exercises at the Gram Panchayat level. and interact with programme

benefrciaries;
. Visit to local'Nagarpalika office and review schemes for urban informal workers and migrants;

. Attend Parent Teacher Association meetings, and interview school drop outs;

. Visit local Anganwadi Centre and observe the services being provided;

. Visit local NGOs, civil society organisations and interact with their staff and beneficiaries;

. Organize awareness programmes, health camps, Disability camps and cleanliness camps;

. Conduct soil health test, drinking water analysis, energy use and fuel efficiency surveys and building

solar powered village;
. Raise understanding of
preparedness;

e0 W&-v4
ge, building up community's disasterimpacts of climate
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. Organise orientation prograrnmes for farmers regarding organic cultivation, rational use of inigation

and lertilizers, promotion of traditional species of crops and plants and awareness against stubble

burning;
. Formation of committees for common property resource management, village pond maintenance and

fishing;
. Identifying the small business ideas (handloom, handicaraft, khadi, food products, etc.) for rural areas

to make the people self reliant.
. Any other activity as decided by the faculty mentor.

V
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Course Code Course Title

Hours
per week Credits

Maximum Marks ESE

Continuous
Evaluation

End
Sem.
Exam

Total
Duration

(Hrs)L T P

N-FPCM3OI
Field Project
mP)

o 0 4 2 50 50

Course Objective

o provide students with practical, hands-on experience in applying theoretical knowledge to real-wor

Ltuations, encouraging collaboration, and promoting society/ industry engagement'

Course Outcomes

A.fter successful completion of this coulse, the student will be able to:

co1 \pply theoretical knowledge to address real-world challenges.

)emonstrate proficiency in project planning and management'

lollaborate effectively in teams.

\nalyze field data wherever necessary and generate evidence-based solutions.

co2

c03

c04

Guidelines:

1. The department shall identify and list out various significant field areas of respective domains

at the starl of session.

2. The field projects shall be allocated to students in groups not exceeding the group size of 5

members as per their area of interest'

3. Each group shall be allocated a faculty mentol for supervision.

4. The project must have relevance to the industry/ society meeting the learning outcomes.

5. Field diary must be maintained by each student.

s/
V

w&
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Course Code Course Title
Ilours /
Week Credits

Maximum Marks ESE

Continuous

Evaluation

End
Sem

Exam
Total

Duration
(Hrs.)

L T P

N-PCCCM4OTT
Operating

System
J 0 0

a
-) 40 60 100

a
J

Course Objective

The course empowers the learner with the

development to provide the services and to
fundamentals of
give knowledge

Operating System, its design &
about various design issues and

Course Outcomes

After successful completion of this course the student will be able to:

Understand: Interpret the concepts of operating systems to deal with computer hardware

using its fundamental concePts.

Apply: IJtilize the concept of process management, synchronization and memory

.ttutrug.-rnt in designing operating systems to resolve different issues.

Apply: Apply various disk scheduling algorithms and concepts of system security for file

management related Problems'

Analyze: Analyze plocess scheduling, synchronization problems and memory management

techniques under various situations to imp

.t-',uty,*E,*-i''"tt'.gi*'.'.enariousingtheconceptsofeadlock,systemsecurity,files
and disk scheduling algorithms to solve the real-world problems.

SYLLABUS
UNIT I: Introduction to Computer Architecture and Organization

Overview of Organization and Aichitecture, organization of Von Neumann machine, Instruction

Computer Registers, Register Transfer Language, Computer Instructions and Phases of Instruction

cycle, Instruclion Formais, Instruction Set Categories-Addressing modes, Intenupts, Control unit,

UNIT II: Introduction to operating system and Process Management

Concepts and Generations of Opeiating systems, Services, Components, Types of Operating

Systems, System Calls, Structure of an OS - Layered, Monolithic, Microkernel OS' Basic h/w

support necessary for modern operating systems.
processes: Definition, Process Relationship, Different states of a Process' Process State transitions,

Process Control Block (PCB), Context switching'
process Scheduling' S.n.aniittg Criteria, Typei of Schedulers, Scheduling algorithms: Preemptive

ive, FCFS, SJF, RR, Priority Schedulin
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UNIT IV: Resource Management and Memory Hierarchy
Introduction to Deadlock: Detection, Prevention, avoidance, recovery, Resource Allocation Graph
(RAG), Necessary Conditions for Deadlock, Deadlock avoidance: Bankers' Algorithm
Memory Hierarchy, Semiconductor Memodes, RAM (Random Access Memory), CAM (Content
addressable memory, Read Only Memory (ROM), Cache Memory: Types of Caches, Cache misses,
Mean memory access time, Perforrnance considerations, Allocation: Contiguous Memory allocation,
Fixed and variable oartition.

Text Books:

1. Operating System Concepts, Abraham Silberschatz,Peter B. Galvin, Greg Gagne, 10tl'Edition,
2018, John Wiley & Sons.

2. Operatrng Systems Internals and Design Principles, William Stallings, 7th Edition,2012, pearson
Education.

Reference Books:

L Modern Operating System, Andrew S

Education.
Tanenbaum, Herbert Bos, 4th Edition. 2015. pearson

2. Operatrng Systems - A Concept-Based
McGraw-Hill Education.

Approach, Dhananjay M. Dhamdhere, 3rd Edition, 2072,

tIl[IT III: Process Synchronization
Thread: Definition (User and Kemel), Various states, Multithreading: Benefits of threads, Concept
of multi-threads, Multithreading Models, InterProcess communication
Critical Section problem: Introduction, Race Condition, software and hardware solution, Peterson's
solution, Semaphores, Monitors.
Classical Synchronization Problems: Bounded Buffer, Reader-Writer Problem, Dining Philosopher
Problem.

UNIT V: Memory Management and Virtualization
Paging: Principle of operation, Page allocation, Hardware support for paging, Page table structuring
technique, Protection and sharing, Advantages and Disadvantages of paging.
Internal and Extemal fragmentation, compaction, Swapping, Se gmentation.
Virtual Memory: Basics of Virtual Memory, Demand paging, Page fault, Page Replacement
algorithms: Optimal, First in First Out (FIFO) and Least Recently used (LRU), Thrashing, Working
Set

UNIT VI: File System Management and Storage Management
File Management: Concept of File, Access methods, File types, File operation, Directory structures,
directory implementation, File System structure, Allocation methods, Free-space management,
effi ciency and performance.
Disk Management: Disk structure, Disk scheduling - FCFS, SSTF, SCAN, C-SCAN, LOOK, C-
LOOK, Disk formatting, Boot-block, Bad block, I/O devices, Device controllers and Device drivers.
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Course Code Course
Title

llours /
Week Credit

Maximum Marks ESE

Continuous
Evaluation

End
Sem

Exam
Total

Duration
(Hrs.)

L T P

N.PCCCM4OlP
Operating

System
Lab

0 0 2 1 25 25 50

Course Objective

The course empowers the learner with the fundamentals of Operating System, its design &
development issues such as process scheduling, synchronization, deadlocks, memory management,

I/O subsystems and protection to enhance their skills and employability.

Course Outcomes

After successful completion of this course the student will be able to:

col Understand: Interpret the evolution of OS functionality, layers and apply various types of
system calls.

co2 Create: Design scheduling algorithms to compute and compare various scheduling criteria.

co3 Analyze: Analyze process scheduling, synchronization problems and memory management

techniques under various situations to improve system performance.

A minimum of eight practicals to be performed based on the theory course Operating System

[N-PCCCM40lT].

Jsg

Suggested References:

1. Modern Operating System, Andrew S. Tanenbaum, Herbert Bos, 4th Edition,2015, Pearson

Education.

2. Operating Systems Intemals and Design Principles, William Stallings, 7th Edition, 2012, Pearson

Education.

3. Operating Systems - A Concept-Based Approach, Dhananjay M. Dhamdhere, 3'd Edition, 2012,

McGraw-Hill Education.

4. Operating Systems -Design Oriented Approach, Charles Crowley, l't Edition,2017, Mc' Graw

Hill Education.
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Course Code Course Title

Hours /
Week

Creditl

Maximum Marks ESE

Continuour
Evaluation

End
Sem.
Exam

Total
Duration

(Hrs.)L T P

N-PCCCM4O2T
Database
Management
Svstem

J 0 0 a
J 40 60 100 a

J

Course Objective
The course empowers the learners to apply the concepts of traditional and modern database

management systems to design and handle databases that enhances their development skills and
employability.

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

col Understand: Interpret the fundamental
comprehend various database architectures.

and advanced concepts the database toln

col NoSQL to perform different operations onApply: Make use of SQL, PL/SQL and
database as per specified problem statement.

c03
model, integrity constraints, query
normahzation on database to solve

Apply: Apply the concept of relational data
processing, transaction management, indexing and
given problem.

co4 Analyze: Analyze different database techniques to design efficient databases in different
scenarios.

cos Create: Design an appropriate ER diagram and respective database for given application.

SYLLABUS
UNIT-I: Introduction to Database
Overview of Database Management Systems, Purpose, Limitations of File Processing System,
Industrial Applications, Data Models, Types of Databases, Database Users, DBA, Data Abstraction,
view, Data Independence, DBMS Architecture, Three Tier architecture, Keys
ER Model: Entity, Attributes, Relationships, ER Diagram, Weak & Strong Entity, Extended E-R
Features, Database Development Life Cycle, Approaches to Building a Database, Challenges in
Building a DBMS.

UNIT-II: SQL AND PL/SQL
SQL: Characteristics and advantages, SQL Data Types, DDL, DML, SQL Operators, order by,
distinct, like, in, between, all, any,joins, set operations, aggregate functions, group by clause, having
clause, Sub queries, alias, sequence, handling null values, CASE, single row functions. DCL, TCL
PL/SQL: Constant, variables, Operators, Control Structures, Loops, Procedures, Functions and
Cursors,Triggers,Packages^ / ^ A r
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UNIT-III: Relational Data Model
Concept of relations, Schema-instance distinction, CODD's Rules. Relational Algebra: Unary and
Binary Operators. Relational Calculus: Tuple relational calculus, Domain relational calculus
Integrity Constraints: Domain Constraints, Referential Integrity, Assertions and Triggers.
UNIT-IV: Relational Database Design
Introduction to Indexing: Advantages, Evaluation Metrics, Types: primary Indexing, Dense, Sparse,
Clustering Index, Multi-Level, Secondary
Normalization: Concepts of Functional dependency,
attributes, 1NF,2NF, 3NF, BCNF,4NF. 5NF

Decomposition, closure of FD set, closure of

UNIT-V: Query Processing & Transaction Management
Query Processing: Steps in Query Processing, Pipelining and Materralization, euery optimization
types, Materialized View
Transaction Management: Basic concept of a Transaction, ACID Properties of Transactions,
Concept of Schedule: Serial & Non-serial, Serializability: Conflict and View
UNIT-VI: Concurrency Control & Recovery System
Concurrency Control: Lock-based and timestamp-based protocols, Deadlock: Deadlock handlins.
detection and recovery.

Recovery System: Failure classification, Log-Based Recovery, Shadow-paging, Aries Algorithm,
Checkpoints. Introduction of Advanced Concepts in Databases Management System.

Text Books:

L Database System Concepts, Silberschat, A.
McGraw Hill.

2. SQL, PLISQL: The Programming Language o
BPB Publication.

Database Management Systems, Raghu Ramakr
Tata McGraw Hill Publication.
Fundamentals

Pearson.

of Database Systems, RamezElmasri, ShamkantN@

J. An lntroduction to Dat ase Systems, c J Date, gth Edition, 2004J%.sorr-
4. NoSQL Distilled, Pramod l. Sadala@ 1't Edition, 2002, Addison Wesley.
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Course Code Course Title

Hours /
Week Credits

Maximum Marks ESE

(-nnti End
Sem.
Exam

Total
Duration
(Hrs.)

L T P Evaluation

N-PCCCM4O2T
Database
Management
System Lab

0 0 2 25 25 50

Course Objective

The course empowers the learner to apply the concepts of traditional and modern database
management systems to design and handle databases that enhances their development skills and
employability.

Course Outcomes

After successful completion of this course the student will be able to:

co1 Create: Design an appropriate ER Diagram for a given problem by using different Open -
Source tools.

col Create: Design,
queries.

develoo and modifv the databases for any real-world problem using suitable

co3 Apply: Construct SQL query
retrieve data from database.

for given problem statement using suitable SQL clause to

co4 Apply: Build connection between frontend and backend using appropriate procedure.

co5 Create: Develop a PL/SQL block to provide solutions for real world problems.

A minimum of eight practicals to be performed based on the theory course Database
Management System [N-PCCCM 402T].

Suggested References:

1. SQL: The Complete Reference, James Groff, Paul Weinberg and Andy Oppel, 3'd Edition . 2017,
McGraw Hill.

2' SQL, PL/SQL: The Programming Language of Oracle, Ivan Bayross, 20I0,BPB Publication.
3. MongoDB: The Definitive Guide, Kristina Chodorow, Michael Dirolf, 1't Edition, 2010, O'Reilly

Publications.

$P0 $/
,%t-v
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Course Code Course Title

Hours /
Week Credits

Maximum Marks ESE

Continuous
Evaluation

End
Sem.
Exam

Total
Duration

(H.s.)

L T P

N-PCCCM4O3T
Fundamentals
of Artificial
Intellisence

a
J 0 0 a

J 40 60 100 J

Course Objective

The course impart artificial intelligence principles, techniques and its history. It also provides the

basic knowledge representation, problem solving, and learning methods in solving engineering

lems.

Course Outcomes

After successful completion of this course, the students will be able to:

co1 Understand: Demonstrate knowledge of reasoning, uncertainty, and knowledge

reoresentation for solving real-world problems'

co2 Evaluate: Evaluate Artifrcial lntelligence (AI) methods and describe their foundations.

c03 Apply: Apply basic principles of AI in solutions that require problem-solving, inference,

perception. knowledge representation and learning.

co4 Analyze: Analyze and illustrate how search algorithms play a vital role in problem-solving.

UNIT V: Uncertain Knowledge and
Belief Network- Approximate Inference

Reas onin g : Quantifying Uncertainty-
in Bayesian networks

SYLLABUS

UNIT I: Introduction: Evolution of AI, State of
Applications of AI-Subfields of Al-Intelligent
Environments.

Art -Different Types
Asents- Structure

of Artificial Intelligence-
of Intelligent Agents-

UNIT II: Problem Solving based on Searching: Introduction to Problem Solving by searching

Methods-State Space search, Uninformed Search Methods - Uniform Cost Search, Breadth First

Search- Depth First Search-Depth- limited search, Iterative deepening depth-hrst, Informed Search

Methods- Best First Search, A* Search.

UNIT III: Local Search and Adversarial Search: Local Search algorithms -
Simulated annealing, Genetic Algorithm, Adversarial Search: Game Trees and

Elementary two-players games: tic-tac-toe, Minimax with Alpha-Beta Pruni

Hill-climbing search,
Minimax Evaluation.

Reasoning: Introduction to Logic and Reasoning -Propositional Logic-First
in First Order Logic- Unihcation, Forward Chaining, Backward Chaining,

UNIT IV: Logic and
Order Logic-In{erence
Resolution.

q
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UNIT VI: Classical planning, Planning as State-space search, Forward search, backward search,
Planning graphs, Hierarchical Planning, Planning and acting in Nondeterministic domains - Sensor-
less Plannins. Multi

Text Books:

l. Artificial Intelligence - A Modern Approach, S. Russell, P. Norvig, 3rd Edition, 2015,
Prentice Hall.

2. Artificial Intelligence, Kevin Knight, Elaine Rich, Shivashankar B. Nair, 3rd Edition .2017.
McGraw Hill Education.

Reference Books:
l. Introduction to Artificial Intelligence & Expert Systems, Dan W Patterson, 1995, pHI.
2. Artificial Intelligence -Structures and Strategies for Complex Problem Solving, G. F. Luger,

6th Edition, 2008, Pearson.
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Course Code Course
Title

lfour / Week

Credits

Maximum Marks ESE

L T P
Continuous
Evaluation

End
Sem

Exam
Total Duration

(Hrs.)

N-OECCM4OIT

Basics of
Human
Computer
Interaction

a
J 0 0 a

J 40 60 100 a
J

Course Objective

implementation and evaluation of interfaces to enhance their technical skil-i.

The course enables students to gain theoretical knowledge and practical experience in the
fundamental aspects of human perception, cognition and learning related to the design,

Course Outcomes

After successful completion of this course, the students will be able to:

Understand: Explain importance of Human computer Interaction (HCI) study and
principles of user-centered design (UCD) approach.
Apply: Develop understanding of human factors, models and paradigms in context of
interactions in HCI desi
Create: Design effective user-interfaces following a structured and organized UCD

Evaluate: Evaluate usability of a user-interface design for given problems.

ng human-computer_interactions.

SYLLABUS

UNIT I: Introduction of HCI:
Basics of HCI, Disciplines involved in HCI,
Principles of HCI, User-centered Desisn.

Purpose of HCI, The psychology of everyday things,

UNIT II: Understanding the Human:
Input-output channels, Hrtman memory, Thinking, Reasoning and Problem Solving, Human
emotions, Individual differences, psycholo gy and Desi gn.

UNIT III: Understanding the Interaction:
Models of interaction, Ergonomics, Interaction styles.
interaction

WIMP Interface, Interactivity. Context of

UNIT IV: HCI Disign Process:
Interaction Design, Software Design process, user focus, Scenarios,
Design, Prototyping Techniques, wire-Frami'g, Understanding uI
Framework, Model-View-Controller (MVC) Framlwork.

Navigation Design, Screen
Layer and Its Execution

6q
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UNIT v: HCI - Design Rules, Guidelines and Evaluation Techniques:
Principles that supporl usability, Design standards, Design Guidelines, Golden rules and heuristics.
using toolkits, User interface management system (UIMS), Goals of evaluation, Evaluation Criteria,
Evaluation through expert analysis, Evaluation through user pafticipation, Choosing an Evaluation
Method.

UNIT VI: HCI Models and Theories:
Goal and task hierarchy model, Linguistic model, Physical and device models, Cognitive
architectures, Hierarchical task analysis (HTA), Uses of task analysis, Diagrammatic dialog design
notations, Computer mediated communication, Ubiquitous Computing, Finding things on *.1 Future
of HCI.

Text Books:
1. Human Computer Interaction, Alan Dix, Janet

2008, Pearson Education
2, Human-Computer Interaction - Fundamentals

Press.

Finlay, Gregory Abowd, Russell Beale, 3'd Edition,

and Practice, Gerard Jounghyun Kim,2015. CRC

Reference Books:

1. 3D Math Primer for Graphics and Game Development, Fletcher Dunn, 2nd Edition.20II. Tavlor
& Francis.

2. Programming Game AI By Example, Mat Buckland, lst Edition,2}}5,Wordware pub.
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Course Code Course Title

Hours /
Week Credits

Maximum Marks ESE

Continuous
Evaluation

End
Sem.
Exam

Total
Duration

(Hrs.)

t T P

N-SECCM4OlP
Advance Data
Analysis using
Snreadsheet Lab

0 0 4 2 25 25 50

Course Objectives

This course focuses on advancing students' proficiency

curriculum covering advanced features and functions

management, and decision-making.

Microsoft Excel through a sttuctured

essential for business analysis, data

Course Outcomes

After successful completion of this course, the students will be able to:

col Understand: Understand the advanced Excel features and functions for effrcient data

manipulation.

col thinking skills to analyze complex data sets and solve businessApply: Apply critical
problems.

co3 Design: Design and implement advanced data models and analysis tools using Excel.

co4
proficiencyDevelop: Develop

effectivelv.
in data visualization techniques to communicate insights

co5 Create: Design and construct comprehensive ETL workflows incorporating the Extract,

Transform. and Load phases

SYLLABUS
MODULE I: Foundations of Advanced Excel:
Rememberins and Understanding: Review of Basic Excel Functions, Data Management Techniques,

Advanced Formula Writing.
Applying and Analyzing: PivotTables and PivotCharts, Statistical Analysis in Excel, What-l

Analvsis and Goal Seekins.

MODULE II: Advanced Data Modeling:
Analyzing and Evaluating: Introduction to Power Query and Power Pivot, Building Data Models

and Relationships.
Evaluating and Creating: Recording and Editing Macros, Introduction to'VBA (Visual Basic for

Aoolications.

MODULE III: Data Visualization
Creating and Evaluating: Design

Slicers and Timelines.

and Dashboard Design:
Principles for Effective Dashboards, Interactive Dashboards

Excel with Other Tools. Collaborative WorkflorvsCreatins and Coll ratin
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Excel, Final Project: Real-World Data Analysis.

MODULE IV: Extract, Transform, Load (ETL):
Introduction to ETL, ETL tools, Extract Phase, Transform Phase, Load Phase, ETL Automation, ETL
Testing.

A minimum of eight practicals to be performed based on above modules.

Sussested References:

1. Excel 20 i 9 Bible . Michael Alexander and Richard Kusleika. 1't Edition . 2019. Wilev

2. Excel Formulas and Functions For Dummies. Ken Bluttman. 3ro Edition. 2019. Wilev

3. The Data Warehouse ETL Toolkit: Practical Techniques for Extracting, Cleaning,
Conforming, and Delivering Data" Ralph Kimball and Joe Caserta, John Wiley & Sons
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