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EQUIVALENCE OF SUBJECTS OF DlFFERENT SCHEMES OF UNDER GRADUATE COURSES(B.TeCh.)

」`
:乳:I」,1%lle`l=

Aca dcm ic
JEC, Jabalpur (M.p.)

fintipalm)
Co‖。ge
(M.2)

OF Artificial Intelligence & Data Science

S.No. Schemes Subject Code & Subject Name (Semester) Having Equivalence in Syllabus
Final Subject code & subject

(after equivalence)

1

AICTE AI303 Data Structure & Algorithm B.Tech. III Sem. A133

Data Structurc and Algortthm

B.Tech.III Sem.Schcmc 2023 AI33 Data Structure and Algorithm B.Tech. III Sem.

つ

一

AICTE A1304 Object Oriented Programming Using Java B.Tech. III Sem.
A134

0ttCCt Orlcntcd Programming Using

JAVA
B.Tech.III Sem.

Scheme 2023 AI34 Object Oriented Programming Using JAVA B.Tech. III Sem.

3

AICTE AI305 Digital Logic Design & Computer Organization B.Tech. III Sem. A135

Digital Logic Design dに Computcr

Organization

B.Tech.III Sem.
Schcmc 2023 AI35 Digital Logic Design & Computer Organization B.Tech. III Sem.

4

AiCTE AI402 Database Management System B.Tech, IV Sem. A143

Data Basc Managcmcnt Systcm

B.Tech.IV Sem.Schcmc 2023 AI43 Data Base Management System B.Tech. IV Sem.

う

AICTE AI403 Operating System B.Tech. IV Sem, A144

0perating Systenl

B.Tech.IV Sem.Schcmc 2023 AI44 Operating System B.Tech. IV Sem.

6

AICTL A1404 Introduction in Artificial lntelligence and Machine Learning B.Tech. lV Sem A142

1ntroduction to AI and ML

B.Tech.IV Sem.Scheme 2023 A142 1ntroduction to Al andヽ 4L B.Tech.IV Sem.

(lxam. D ANContrJlter

ヽ ´
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(

7

AICTL AI405 Microprocessor and Microcontroller B.Tech. IV Sem. A145

Microprocessor`セ Microcontro‖ cr

B.Tech.IV Sem.Scheme 2023 AI45 Microprocessor & Microcontroller B.Tech. IV Sem.

8

AICT「 BT511 Professional Ethics B.Tech.V Sem. BT51
PrOfessional Ethics

B.Tech.V Sem.Schcme 2023 BT51 Profcssional lithics B Tech.V Sem.

9

AICTE AI502A Probability and Randorn Process. B,Tech. V Sem. A151A
Probab‖ ity and Randoltn Proccss

B.Tech.V Sem.Schcmc 2023 Al5 lA Probability and Random Process. B.Tech. V Sem.

AICTE AI502B Theory of Computation B.Tech. V Sem. A151B
Theow ofComputation

B.Tech.V Sem.Scheme 2023 A151 B Theory olComputation B.Tech. V Sem.

11

AICTE AI502C Information Theory & Coding B,Tech. V Sem. A151C

Infonmation Theow&Coding
B.Tech.V Sem.Scheme 2023 AI5 I C Information Theory & Coding B.Tech. V Sem.

12

AICTE A1503 Deep Leanring B.Tech. V Sem. A152

Deep Leaming

B.Tech.V Sem.Schcmc 2023 AI52 Deep Leaming B.Tech. V Sem.

13

AICTE A1504 Data Scicnce B.Tech.VB.Tech.Sem. A153

Data Scicncc

B.Tech.VB.Techo Sem.Schcmc 2023 A153 Data Scicncc B.Tech.VB.Tech.Sem.

t
,9rT,Iler(FXam) ク 〕ヾ

ｋ
Ｆ

(

JEQI螂
れp



Acadcmic
JEC, Jabalpur (M.P.

14

AICTE A1505 Digital & Wireless Communication B.Tech. V Sem. A154

Digital&ヽVirclcss CommunicatiOn

B.Tech.V Sem.Schcmc 2023 AI54 Digital & Wireless Communication B.Tech. V Sem.

AICTE ,4160lA Application of AI B.Tech. Vl Sem. A161A
Application of AI

B.Tech.VI Sem.Schcmc 2023 416lA Application of AI B.Tech. VI Sem.

16

AICTE 4160l B Optimization Methods in AI B.Tech, VI Sem. A161B
Optlmization Mcthods in AI

B.Tech.VI Sem.Schemc 2023 A16 | B Optimization Methods in AI B.Tech. VI Sem.

17

AICTE A1601 C Information Rctricval B.Tech.VI Sem. A161C
Infonmation Rctricval

B.Tech.VI Sem.Schcmc 2023 A16lCl lnlonnation Retrieval B.Tech. VI Sem.

18

AICTE A1602A Economics & Social Issues B.Tech. VI Sem, A162A
Economics&Social issucs

B.Tech.VI Sem.Scheme 2023 4162A Economics & Social lssues B.Tech. VI Sem.

19

AICTE AI602B Software Engineering B.Tech. VI Sem. A162B
So■ware Enginccring

B.Tech.VI Sem.Schcmc 2023 Al62B Software Engineering B.Tech. VI Sem.

20

AICTE Al602C Quantum Cornputing B.Tech. Vl Sem. A162C

Quantum cOmputing
B.Tech.VI Sem.Schcmc 2023 Al62C Quantum Computing B.Tech. VI Sem.

つ

＾

AICTE A1603 Compiler Design B.Tech. VI Sem. A163

Compiler Design

B.Tech.VI Sem.Scheme 2021 A163 Compllcr D,AB.TeCh・ VI Sem.
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AICTE 41604 Intemet of Things (l.O.T.) B.Tech. VI Sem. A164

1ntcmct ofThings(10T)

B.Tech.VI Sem.Scheme 2023 A164 Internet of Things (l.O.T.) B.Tech. VI Sem.

う
４

AICTE AI605 Robotics Technology B.Tech. Vl Sem. A165

Robotics Technology

B.Tech.VI Sem.Schemc 2023 AI65 Robotics Technology B.Tech. VI Sem.

24

Schcmc 2024 Al70l M Big Data Analysis B.Teh. VII Sm. A173

Big Data Analysis

B.Tech.VII Sem.Scheme 2023 AI73 Big Data Analysis B.Tech. VII Sem.

′^
‘

Scheme 2024 AI702M Digital Image Processing B.Tech. VII Sem. A174

Digital lmagc PrOccssing

B.Tech.VⅡ  Sem.Schcmc 2023 AI74 Digital Image Processing B.Tech. VII Sem.

26

Schcmc 2024 AI703M Satistical Data Analysis B.Tech. VII Sem. A175

Statistical Data Analysis

B.Tech.VII Sem.Scheme 2023 Al75 Statistical Data Analysis B.Tech. VII Sem.

′^
ι

Schcinc 2024 AI704M A, Al-Natural Language Processing B.Tech. VII Sem.
A171A

AI Natural Languagc PrOccssing

(NLP)
B.Tech.Ⅶ Sem.

Scherne 2023 AI 7lA Al-Natural Language Processing (NLP) B.Tech. VII Sem.

28

Schcme 2024 AI704M B, Block Chain Technique B.Tech. VII Sem. A171B

Block Chain Techniquc

B.Tech.VII Sem.Schcmc 2023 AIT IB Block Chain Technique B.Tech. VII Sem.
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29

Scherne 202,1 AI704M C, Simulation & Modelling B.Tech.VII Sem. A171C
Simulation&Modc‖ ing

B.Tech..VII Sem.Schcmc 2023 AITIC Simulation & Modelling B.Tech.VII Sem.

30

Schemc 2024 AI705M A Cloud Computing B.Tech. VII Sem. A172A
Cloud Computing

B.Tech.VⅡ  Sem.Schcmc 2023 Al72A Cloud Computing B.Tech. VII Sem.

Scheme 2024 A1705M B Network Management B.Tech.VH Sem. A172B
Nctwork Management

B.Tech.VⅡ  Sem.Schcmc 2023 Al72B Network Management B.Tech. VII Sem.

う
ι

Schcmc 2024 A1705M C, Cyber Security B.Tech. VII Sem. A172C
Cybcr Sccurity

B.Tech.VII Sem.Schemc 2023 AI72C, Cyber Security B.Tech. VII Sem.

33

Scheme 2024 Al80I M A, F inancial Engineeriqg. B.Tech. VIII Sem. A181A
Financial Enginccring

B.Tech.VIII Sem.Scheme 2023 Al8lA, Financial Engineering B.Tech. VllI Sem.

34

Schemc 2024 AI80l M B, DevOps & MLOPs B.Tech. VIII Sem. A181B
DevOps&MLOPs
B.Tech.VHI Sem.Schcmc 2023 AISl B, DevOps & Ml.OPs B.Tech. VIII Sem.

Scheme 2024 Al80l M C Advanced AI Algorithms-Gen AI B.Tech. VIII Sem. A181C
Advanccd Al Algorithms― Gcn AI

B.Tech.VⅡ I Sem.Scheme 2023 AI8lC Advanced AI Algorithms-Gen AI B.Tech. VIII Sem.

36

Schemc 2024 AI802M A, Compter Vision B.Tech. VIII Sem, A182A
Compter Vision

B.Tech.VIII Sem.Schcmc 2023 肥へCOmptr Ⅵsパ∬∝L ⅧIttm

M
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Schcmc 2024 A1802M B,Bio informatlcs B Tcch V‖ I Scm A182B
Bio lnfolllnatics

B.Tech.VIII Sem.Schcmc 2023 A182B Bio lnfonllatics B Tcch VⅢ  Scm

Schcmc 2024 Al802M C Design Thinking B.Tech. VIII Sem. A182C
Design Thinking

B.Tech.VIII Sem.Schemc 2023 AI82 C Design Thinking B.Tech. VIII Sem.

DEAN



COURSE CONTENTS we.1. 2023

Subject

Code
Sublect Name

&Title

Maximum Marks Allocated Hours/
Weeks

Total

Cred ts

Theory Practical Total
Marks

L T P

End

Sem
Ｍｉｄ

Ｓｅｍ

Ｅｘａｍ

Quiz/
Assignment

End

Sem
Ｌａｂ

Ｗ。ｒ

A133 Data
Slructures

and
Algorithms

70 20 10 30 20 150 3 2 4

Jabalpur Engineering College, Jabalpur
(Declared Autonomous by MP Govt.,Affiliated to RGPV, Bhopal)

(AICTE Model Curriculum Based Scheme)
Bachelor of Technology (B.Tech.) III Semester (Artificial Intelligence & Data Science)

Module-I: Introduction :

Basic Terminologies: Elementary Data Organizations, Data Structure Operations: insertion
.deletion ,traversal etc .;Analysis of an Algorithm, Asymptotic Notations, Time-Space Tradeoff'.
Searching : Linear Search and Binary Search Techniques and their complexity analysis.

Module-Il: Stacks and Queues:
ADT Stack and its operations: Algorithm and their complexity analysis, Applications of Stacks:
Expression Conversion and evaluation-corresponding algorithms, ADT Queue, Types of queue:
Simple Queue, Circular Queue, Priority Queue. Operations on each Type of Queues: Algorithms
and their analysis.

Module-III: Linked Lists:
Singly linked lists: Representation in memory, Algorithms of several operations: Traversing.
Searching, lnsertion into. Deletion from linked list; Linked representation of Stack and Queue.
Doubly Linked list: operations on it. Circular Linked list: operations on it.

Module-IV: Trees:
Basic tree Terminologies. Different types of Trees : Binary Tree , Threaded Binary Tree .

Binary Search 'Iree , AVL Tree , Tree operations on each of the trees and their algorithm with
complexity analysis. Applications of Binary Trees, B+ Tree : definitions and operations .

Module V: Sorting and Hashing:
Objective and properties of different sorting algorithms: Selection Sort, Bubble Sort, lnsertion
Sort, Quick Sort. Merge Sort. Heap Sort; Performance and Comparison among all the methods.
Hashing, Collision handling techniques. Craph: Basic Terminologies and Representarions,
Graph search and traversal algorithms and complexity analysis.

〉vたシ
ン/



Reference Books:
Fundamentals of data structures in C"2"dedition,by S Sahni,Universities Press.

棚 li:鮪rL壕般ぎ霜鞠 議綸:1412酬7蠍翻L驚響
｀̀Introduction to algorithms'・ 3rd cdition by Cormen,MIT prcss

Listof Experiment AI33Lab

l. Write a program to implement Linear Search and Binary search algorithms. Print the number
comparisons done by the algorithms for the input list.
2. Write a program to implement Stack. lmplement its push. pop, peek and display operations.
3. Write a program to implement Queue. Implement its insert, delete and display operations.
4. Write a program to implement Singly Linked List and its operations like insertion and deletion
olelements from head and tail.
5. Write a program to implement Circular Linked List and
deletion of elements f'rom head and tail.
6. Write a program to implement Doubly Linked List and
deletion of elements from head and tail.
7. Write a program to implement Binary Search Tree and
required to search an element in it.
8. Write a program to implement Insertion Sort Algorithm.
9. Write a program to implement Quick Sort Algorithm
10. Write a program to implement Knapsack problem using Greedy approach.
I I . Write a program to implement All-Pair-Shortest-Path problem.
12. Write a program to implement n-queen problem using Backtracking approach.

Course Outcomes:

After completion of course the students will be able to:

Apply the concepts of various data structures such as linked lists, stacks, queues, trees
and sraohs to write and them.
Analyse various searching and shorting algorithms such as Linear search, Binary search.
Selection Sort, Bubble Sort. Insertion Sort, Quick Sort, Merge Sort and Heap Sort to
estimate their time and
Develop solution ofthe data structures.

ト
ングレ/

」EC,｀:3:絆hP,

its operations like insertion and

its operations like insertion and

Print the number of comparison

Describe various data structures such as arrays, linked lists, stacks, queues, trees anci
and the operations Derl'onred on them.



COURSE CONTENTS w.e.f.J 2023
SubieCt

Code
Sublect Name&
Title

Maximum Marl rs Allocated Hou rs/
weeks

Total

Credits

Theory Practica I Total
Ma rks

L T
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Sem
Mid
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A134 Object Oriented
Programming

Using Java

70 20 10 30 20 150 3 4

Jabalpur Engineering College, Jabalpur
(Declared Autonomous by MP Govt., Affiliated to RGPV, Bhopal)

(AICTE Model Curriculum Based Scheme)
Bachelor of Technology (B. Tech.) III Semester (Artificial Intelligence & Data Science)

Module-I: Introduction
Introduction to Object Oriented Thinking & Object Oriented Programming: Comparison with
Procedural Programming, features of Object oriented paradigm-Merits and demerits of
methodologyi Object model: Elements of OOPS. processing.

Module-ll: Encapsulation and Data Abstraction-
Concept of Objects: State, Behavior &ldentity of an object; Classes: identifying classes
and candidates for Classes Attributes and operations, Access modifiers, Static member sota
Class, Instances, Message passing, and Construction and destruction of Objects.

Module- III: Relationships -
Inheritance: purpose and its types, 'is a' relationship; Association, Aggregation. Concept ol'
Abstract classes. interface.

Module-IV: Polymorphism:
lntroduction, Method Overriding & Overloading, static and run time Polymorphism.

Module-V: Multithreading in Java:
Difference between multiple processes and multiple threads, thread states, creating threads.

interrupting threads, thread priorities. synchronizing threads, inter thread communication.
Java Exception Handling: T'ry, catch, throw, throws and finally. Types of exceptions: user
defined and huilt-in exceptions.

シヽ

」EC,亀:]:縦れP,



Reference Books:
An Introduction to Object-Oriented Programming, Timothy Budd Addison Wesley Publication.
Understanding Object-Oriented Programming with Java. T. Budd, Pearson Education.
Object-Oriented Programming through Java. P. Radha Krishna, Universities Press.
Thinking in Java, Bruce Eckel, Prentice Hall.
Java the complete reference, Herbert schildt, McGraw Hill
Programming in Java, S. Malhotra and S. Choudhary, Oxford University.
Object Oriented Analysis & Design. Booch. Addison Wesley.
Principles of Object Oriented Analysis and Design, James Martin, PrenticeHall/PTR.

List of Exoeriment AI34 Lab

l. Write a program to demonstrate the encapsulation and data hiding capabilities ofclasses
2. Write a program to demonstrate the use of constructors and destructor.
3. Write a program to implement Function Overloading using member function
4. Write a program to implement Function Overloading using friend function
5. Write a program to overload + operator to add two time objects.
6. Write a program to overload + operator to concatenate two strings.
7. Write a program to implement Single Inheritance
8. Write a program to implement Multiple lnheritance
9. Write a program to implement Stack using object oriented approach.
10. Write a progmm to implement Queue using object oriented approach.
I l. Write a program to implement Singly Linked List using object oriented approach.

Course Outcomes:

After completion of course the students will be able to:

Explain the concepts of Object Oriented Programming, and the Java's concepts of
Multithreading and Exception Handling.

Implement the concepts of OOP. Multithreading and Exception Handling Using Java

\'y

Apply the concepts of OOP to solve the given problem via Java Program.



Jabalpur Engineering College, Jabalpur
(Declared Autonomous by MP Govt., Affiliated to RGPV, Bhopal)

(AICTE Model Curriculum Based Scheme)
Bachelor of Technology (B.Tech.) III Semester (Artificial Intelligence & Data Science)

Module-I: Basic Structure of Computers:
Computer types, Functional units , Basic operational concepts , Bus structures, Software
Performance, multi processor and multi computers , computer generations, data representation:
binary numbers . fixed point representation Floating point representation. Number Base
conversions , octal and hexadecimal numbers, complements. Signed binary numbers. Binary
codes.

Module II: Digital Logic Circuits - I:
Basic Logic Functions, Logic gates, universal logic gates, Minimization of Logic expressions
.Flip-flops, Combinational Circuits.
Digital Logic Circuits - II: Registers, Shift Registers, Binary counters, Decoders, Multiplexers.
Programmable Logic Devices.

Module I II: Computer Arithmetic:
Algorithms for fixed point and floating point addition, subtraction, multiplication and division
operations .Hardware lmplementation of arithmetic and logic operations, High performance
arithmetic.
Instruction Set & Addressing: Memory Locations and Addresses, Machine addresses and
sequencing , Various Addressing Modes. Instruction Formats ,Basic Machine lnstructions.
lA32 Petium example .

Module IV: Processor organization:
Introduction to CPU . Register Transfers, Execution of Instructions, Multiple Bus Organization.
Hardwired Control. Micro programmed Control Memory Organization: Concept of Memory. RA.M.
ROM memories, memory hierarchy, Cache memories. virtual memory, secondary storage
.memory managemenr requirernents. : Introduction to I/O Organization , Direct memory/ access-

」EQ犠:縦hPう
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A135 Digital Logic
design &
Computer
Organization

70 20 10 30 20 150 3 4
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buses. interface circuits standard I/O Interfaces.

Module V: Computer Network:
Basic Terminologies of computer network, LAN, WAN, MAN, PAN, Network Devices-
Routers, HUB, Switches, Bridge ,Ethemet, etc ,Network topology. Basic OSI model and its
applications

Rcference BOOKS:
Computer Organization CarlHamacher. ZvonkoVranesic.SafwatZaky ,fifthedition,McGrawHill.
Computer Architecture and Organization An Integrated Approach Miles Murdocca. Vincent
Heuring. Second Edition, Wileylndia.
Computer Systems Architecture - M. Moris Mano, IIIrd Edition, Pearson.
Computer Organization and Architecture-William Stallings Sixth Edition,Pearson
.Computer- organization and Design- David A. Paterson and John L.Hennessy Elsevier.
Fundamentals or Computer Organization and Design,-SivaramaDandamudi Springer Int.Edition.
DigitalDesign-Third Edition,M.Morris Mano. Pearson Education/PHI.
FundamentalsofLogicDesigl,Roth,5rhEdition,Thomson.

List of Exneriment ats5 Lab
I To study and verily the truth-table of logic gates.
2 Realization ofa Boolean function.
3 Design and implementation using nand gate.
4 To study and verify adders and subtractors.
s To study and verify binary to gray generator
6 To study and verify multiplexer and demultiplexer.
7 Realization ofa boolean function using logisim.
8 To study and veri! flip-flops.
9 To study and verify binary counters.

Course Outcomes:
At the end ofthe course the sludents will be able to:

COI Understand basic structure of computers and data representation, number base
conversion, binary codes etc

C02 Design develops and test different combinational, sequential circuits and their role in
the digital system design

co-.j Solve and implement different arithmetic and logical operations. lnterpret different
lnstruction set and addressing modes.

(104 Analyze execution ol instructions by CPU and understand concept of memories and
Bus organization

co5 Analyze interrupts and data transfer through L'O lnterfaces.



Jabalpur Engineering College, Jabalpur

(Declared Autonomous by MP Govt.,Affiliated to RGPV, Bhopal)

(AICTE Model Curriculum Based Scheme)

Bachelor of Technology (B.Tech.) lV Semester (Artificial lntelligence & Data Science)

COURSE CONTENTS lrJ.e.1. 2023

Subject
Cod e

Sublect Name

&Title

Maximum Marks Allocated Hours/
Weeks

Total

Credit

S

Theory Practical Total
Marks

L T P

Ｅｎｄ

Ｓｅｍ

Mid
5em
Exam

Quiz/
Assignment
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A143 Data Base

Management
System

70 20 10 30 20 150 ２
υ

つ
４ 4

Module I: Introduclion:
Ceneral introduction to database systems, DBMS Concepts and architecture, Data models-
Hierarchical, Network and Relational, Three-schema architecture of a database. Data

independence- Physical and Logical data independence. Challenges in building a DBMS.
Various components of a DBMS.

Module II: Entity Relationship Model:
Conceptual data modeling - motivation. Entities, Entity types, Various types of attribures,

Relationships, Relationship types, E/R diagram notations, Keys: Super key, Candidate key.
Primary Key. Alternate key and Foreign key. Extended ER features: Specialization.
Ceneralization, Aggregation, Examples.

Module III: Relational Data Model:
Concept of relations, Schema-instance distinction, Keys. referential integrity and foreign ke1,s:

Relational Algebra: Selection, Projection, Cross product, \'arious types of joins, Division.
Example queries; Converting the database specification in E/R notation to the relationa! :;clrema:

SQL: lntroduction, Data definition in SQL, Table, key and foreign key definitions. Updat.-

behaviors, Querying in SQL. Basic select-from- where block and its semantics, Nested queries.
Aggregation functions group by and having clauses.

″



Module IV: Functional Dependencies and Normal forms:

Importance of a good schema design. Problems encountered with bad schema designs.

Motivation for normal forms, dependency theory - functional dependencies, Armstrong's axioms

for FD's, Closure of a set of FD's, Minimal covers; Definitions of lNF. 2NF, 3NF and BCNF.

Decompositions and desirable properties of them; Multi-valued dependencies and 4NF. Join

dependencies and definition of 5NF.

Module V: Transaction Processing and Recoveiry Concepts:

Concepts of transaction processing, ACID properties, Testing for Serializability of schedLrles.

conflict & view serializable schedule, recoverability: concurrency control: Locking basetl

protocols for CCI Deadlock handling; Recovery from transaction failures: Log based recovci'y.

Checkpoints.

Reference Books:

l. AviSilberschatz Henry F. Korth, S. Sudarsan. Database System Concepts.

2. Elmasi, R. and Navathe. S.B., "Fundamentals of Database Syslems", Pearson Education.

3. Date, C. J., "lntroduction to Database Systems", Pearson Education.

4. Ramakrishnan. R. and Gekhre, J., "Database Management Systems", McGraw-Hill.
5. Vipin C Desai, "An Introduction to Database Systems", Galgotia.

List of Experiment ( AI 43 Lab )

l. lmplementation of DDl. Commands of SQL with suitable examples-Create table , Altcl

table, Drop table

2. Implementation of DML comnrands of SQL , wirh suitable examples- lnsert, update.

Delete.

3. lmplementation of different types of function with suitable example- Number I'unction .

Aggregate function, character function. Conversion function, Date function.

4. lmplementation of different types of operations in Sql- Arithmetic operation , I-ogical

operators, Comparison operalor, Special operator, Set operation

5. lmplementation ofdifferent types ofjoin- innerjoin , Outerjoin' Naturaljoin etc

6. Study and implemenmtion of- Group By & Having clause. Order By clause. Indexirtg

7. Study and implementation of - Sub queries , Views.

8. Study and implementation ofdifferent types ofconstraints.

9. Study and implementation of Database Backup & Recovery commands ' Study &

lmplementation of RollBack, Commit, Save point.

10. Creating Database / Table Space. Managing Users ' Create User, Delete User, Marraging

roles: Grant , Revoke.

I I . Study and implementation oi PL / SQL.



Jabalpur Engineering College, Jabalpur

(Declared Autonomous by MP Govt.,Affiliated to RGPV, Bhopal)

(AICTE Model Curriculum Based Scheme)

Bachelor of Technolory @.Tech.) Memester (Artificial Intelligence & Data Science)
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A144 Operating
System

70 20 10 30 20 150 3 4

MODULE-I lntroduction to Operating System:
Architecture, Goals & Structures of Operating System, Basic functions, Interaction of O. S. &
hardware architecture, System calls. Batch. multiprogramming. Multitasking, time sharing.

parallel, distributed & real +ime O.S.. Basics of Network Operating System, Server Opcrating

System and Real Time Operating System.

MODULE-II Process Management:

Process Concept, Process states. Process control. Threads. Uni-processor Scheduling: T1'pes of
scheduling: Preemptive. Non preemptive, Scheduling algorithms: FCFS, SJF, RR. Prioritl.
Thread Scheduling, Real Time Scheduling. System calls like ps, fork,join, exec family. wait. IiO

Devices, Organization of I/O functions. Operating System Design issues.

MODULE-ll I Concurrency control:
Concurrency: Principles of Concur:ency. Mutual Exclusion: S/W approaches, H/W Support.

Semaphores, pipes. Message Passing. signals. Monitors, Classical Problems of S1';rchroniz:i,tic,n:

Readers-Writers. Producer Consumer. and Dining Philoscpher prcblern. Deadlock: Principlcs ol
deadlock. Deadlock Prevention, Deadlock Avoidance, Deadlock Detection, S1'stem cail. like

signal, kill.

JEC,



MODULE-Memory Management:
Memory Management requirements, Memory partitioning: Fixed and Variable Partitioning.

Memory Allocation: Allocation Strategies (First Fit, Best Fit, and Worst Fit), Fragmentation.

Swapping, and Paging. Segmentation, Demand paging, Virtual Memory: Concepts, management

of VM, Page Replacement Policies (FIFO, LRU, Optimal, Other Strategies). Thrashing.. liO
Buffering, Disk Scheduling (FCFS, SCAN, C-SCAN, SSTF). RAID. Disk Cache.

MODULE-V Inter Process Communication and Multi-Processors:
Basic Concepts of Concurrency. Cooperating process, Advantage of Cooperating pfocess.

Bounded- Buffer ,shared-Memory Solution. Inter-process Communication (lPC). Basic

Concepts of Inter- Communication and Synchronization, Multi-Processor Based and

Virtualization Concepts. Virtual machines; supporting multiple operating systems

simultaneously on a single hardware platfbrm; running one, operating system on top of another.

Reducing the software Engineering effort of developing operating systems for new hardu'are

architectures.True or pure l irtualization.Para v irtu,rlization; optimizing performance ol
virtualization systern; hyperlisor call intr:rface anC process.

Reference Books:

l. Silberschatz, A., Galvin, P.B. and Gagne. C.. "Operating System Concepts", John Wiley
(2004) 7th ed.
2. W. Stallings, "Operating Systems lntemals and Design Principles'', Prentice Hall (2009) 6th

ed.
3. Andrew S. Tanenbaum, "Operating Systems: Desigrr and Impleme ntation", Pearson (2006)

4. Andrew S. Tanenbaum, Modern Operating Systems. Pearson 4th edition (2014)

5. Dhamdhere, D.M., "Operating Systems: A Concept Based Approach". Mccraw Hill (2C08)

2nd ed.

List of Experiment (AI 44 Lab)

l. FCFS CPU scheduling algorith;n.

2. SJF CPU scheduling algorithm.

3. Priority CPU scheduling algorithm.

4. Round Robin CPU scheduling algorithm.

5. Classical inter process communication problem (Producer Consumer)-

6. Classical inter process communication problem (Reader Writer).

7. Classical inter process communication problem (Dining Philosophers)

8. FIFO page replacement algorithm..

9. LRU page replacemeni algorithrn..
10. LFLJ page replacement algorithnr..
I I . Optimal page replacenrent algor;thm.

EAN
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A142 lntroduction
to Al&ML

70 20 10 30 20 150 4

Module I: Introduction to AI and State Space Search:

Meaning and definition ofartificial intelligence, Study and cornparison of breadth first search ,

depth first search Techniques. hill Climbing. Best first Search. A* algorithm, AO* algorithms

etc.. and various types ofcontrol strategies.

Representation of Knowledge: Knowledge Representation. Problems in representing

knowledge, knowledge representation using propositional and predicate logic, comparison of'

propositional and predicate logic, Resolution, refutation. deduction, theorem proving.inferencing.

monotonic and no monotonic rr.'asoning.

Module II: Knowledge Inference & Reasoning:

Probabilistic reasoning. Baye's theorem, semantic networks scripts schemas, fiames, conceptual

dependency, fuzzy logic, tbrward and backward reasoning.

Game Playing:Came playing techniques like minimax procedure, alpha-beta cut-offs etc.

planning, Study ofthe block world problem in robotics

Module III: Introduction to Machine Learning:
Basic Concepts. Understand and Formalize the Leaming Problem, Model and Parameters.

Training, Validation and Test Data. Metrics for Evaluation of Model

Performance: Accuracy, Precision, Recall, Confusion Matrix, Bias Variance tradeofTs,

Overfitting and Under fitting. Types of Learning.

ビ



Module IV: Supervised Learning:
Classification, Linear Regression, Linear Regression of One Variable using Gradient Descent

Algorithm, Linear Regressions of Multiple Variables using Cradient Descent Algorithm.
Logistic Regression. Decision Trees. Ensemble Learning - Boosting - Bagging. Naive Bayes

Classifier, k-Nearest Neighbors Classifier, Support Vector Machine.

Module V: Unsupervised Learning:
Hierarchical Clustering, k-Means Clustering, Mixture Models, Density-Based Spatial Clustering
of Applications with Noise (DBSCAN), Ordering Points to ldentify the Clustering Structuie
(OPTICS) lntroduction to r.\eural Network: Perceptron, Basic Neural Network Struci-re.
Forward Propagation, Cost Functions, Error Backpropagation Algorithm, Training by GraJie'nt

Descent.

Reference Books:

l. Kevin Night and Elaine Rich. Nair 8., *Artificial Intelligence (SIE)", McGraw Hill.
2. Nelsson N.J., Principles ofArtificial Intelligence, Springer Verlag, Berlin.
3. Deepak Khemani "Artiflcial Intelligence", Tata McGraw Hill Education.
4. Dan W. Patterson. "lntroduction to AI and ES". Pearson Education..
5. Stephen Marsland. "Machine Learning - An Algorithmic Perspective", CRC Press.

6. Chapman and Hall. " Machine Leaming and Pattem Recognition Series". CRC Press.
7. Tom M Mitchell, "Machine Leaming". McGraw Hill Education.
8. Peter Flach, "Machine Leaming: The Art and Science of Algorithms that Make Sense of
Data".
Cambridge Un iversity Prcss.

9. Jason Bell. "Machine leaming l-lands on for Developers and Technical Professionals".
Witey.
10. EthemAlpaydin. "lntrccjuction to Machine Leaming 3e (.{daptive Computation and Machine
Learning Series)" . N{ IT Press.

I l. Ian Goodfellow, YoshuaBengio. Aaron Courville. "Deep Learning", MIT Press.

)'/Y



List of experiments for AI and ML( AI 42) Lab

I . Write a program to implement BFS and DFS search strategies.

2. Write a program to implement A* algorithm and AO* algorithm.
3. Write a program to implement Min Max procedure.

4. Write a program to implement Linear regression .use appropriate dataset for training and

testing. Compare the performance of your program of Linear regression with that of
sklearn's implementation.

5. Write a program to demonstrate the working of the decision tree based ID3 algorithm.
Use an appropriate data set for building the decision tree and apply this knowledge to

classify a new sample.

6. Write a program to implement Nearest Neighbour algorithm to classify the iris data set.

Print both correct and wrong prediction Compare the performance of your'

implementation.with that of skleam's implementation.

7. Write a program to implement the naive Llayesian classifier for a sampling training data

set stored as a CSV file. Compute the accuracy, precision and recall of the classilier.
considering few test data sets.

8. Write a program to implement K- means clustering algorithm. Use appropriate data set

for training and testing. Compare the perfbrmance of your Implementation with ;hat of
sklearn's implementation.

9. Write a program to compare the rcsult of DBSCAN and OPTICS clustering algorithms :

Use appropriate Dataset to Cemonstrate the clusters identified by these algorithms. Ycu

can use Plthon ML library classes of DBSCAN and OPTICS.

10. Build an Artificial Neural Network by implementing the Backpropagation algorithm and

test the same using appropriate data sets.

Y>'



Jabalpu r Engineering College, Jabalpur

(Declared Autonomous by MP Govt.,Afliliated to RGPV, Bhopal)

(AICTE Nlodel Curriculum Based Scheme)

Bachelor of Technology (B.Tech.) IV Semester (Artificial litelligence & Data Science)

Module I: Vonnewmann model-
CPU, Memory, l/O, System Bus, l\4emory address register, Mernory data register. program

Counter, Accumulator, Instructi()n register, Micro operations, Register Transltr Language.

Instruction Fetch. decode and execution. Instruction formats. Control Unit Organization:

Hardwired control Unit. Micro programmed Control Unit, Control Memory, Address

Sequencing, Micro instruction formats. Micro program sequencer, Microprogramming. N4ernory

organization: RAM. ROM. Memory maps. Cache memory, Cache mapping, Associative

memory. V i rtua I memory. ),,lerr,ory management hardware.

Module II: Introduction to 3085
Fundamentals of Architecture of 8085. pin configurations, machine cycles and bus tinting::.
lnstruction classification and data formats, addressing modes. Data transler operations.
Arithmetic operations, Logic operations. Branch operations. Interrupts;8085 interrupt process.

multiple interrupt and priorities, vectored interrupts. Writing Assemblv Language programs.

Module III: Interfacing
Memory interfacing. Interfacing IiO devices, Memory mapped I/O, Interfacing of 8085 iv;th

RAM and ROM. 3279 irr,r6r amrTrable Keyboard/Display interrace, 8255A progranrmable

Peripheral interface, interlac;ng keyboarJ and seven-segment display and otirer applicat,ons

using 8255,4, 8254 , 8259.4, Direct Memory Access (DMA).8257 DMA Controller. Basic

concept of serial l/O, Standaros in serial I/O; RS 232C standard. 8085-serial I/O lines. 8251

氏輔 静ヽ
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USART, interfacing scanned multiplexed displays and Liquid Cryslal Displays. Interl'acing a

matrix keyboard. All Application based learning.

Module IV: Intel 80E6 microprocessor:
Introduction to l6-bit microprocessor, 8086 architecture, pin functions.Basics of Register

organization. Instruction Fonnal Addressing modes of 8086. Minimum and Maximurtr nroijc

configuration. memory interfacing with 8086 in minimurn and maximunr mode. interrupts.

Instruction set of 8086; Data l'ransl'er Instruction. Arithmetic Instructions. Branchirrg and

Looping Instructions, Flag Manipulation and machine control Instructions, Logical. Shifi and

Rotate Instructions, String lnstructions, Assembler Directives and Operators; Assembly language

Programming of nricrcpr;:esscl t086.,Uvanced generations of processors.

Module V: Microcontroller:
Introduction to micro controll:: 80.5 I, its arci.iteclure. Signal descriptic,ris. Register set.

Operational features: Progra'n stalus \ .rrd (PSW). memory and !/O addressing by 8051 . l/O

configuration, Counters and Timers, Interrupts and stack of 805 I, Addressing modes and

instruction set of 8051 .

Reference Books:
l. Microprocessor architecture. Programming and Applications with the 8085 by Ramesh

S.Gaonkar
2. Morris Mano, "Computer Systenr Arcnitectule'1Plli.;.
3. William StalIing, "Coir'putL'r (rrBanizaric11 arrd Aruhitectur'e" (PIJi).
4. BB Brey, "The Intel Nii:,cpr,rc;ssols.,,\rchitectui:. I)rogratnrning and Interfacir-;g" (Plll)
5. KM Bhurchandi and AK Ray, "Advan:ed Microprocessors and Peripherals" (Me-Gratl Ilill

Course Outcomes:,A.lter ,::,n: lrl:tion of course th3 sludents rr'lll be at'le to:

Understan<i the fu rila;:.:l:;l clir(::rr1s rrJ-cor'rir) ltir'srsierlr arclritceturc
Learn t r: c, 111、  11'tこ・

1■「i,ピ  ・ 8{)';「 l■iJttIF、 くt卜 (′

Illustratl h,rrr llla Jifft-'rcrt l1;1;1-rhilr3l' a'c inlor'ldc,:d ':' ilit n:.o.
tlre a:chitec .rrre and rvork!ns ci 803(r n: icr: t:Ci:;tll._l
of the wolking qf !0s I ry191o9qq!p!!91.
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COURSE CoNTENT

Subjcct

Code
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&T:de

Maximum Marks Allotted

Quiz/
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(w.e.f. July 2021 Onn,ards)

AND SocIAL EXPERIMENTAT10N:
―Enginccring as respOnsiblc Experimcntcrs_cOdcs Or Ethics_

Total

Credits

Module l. HUMAN VALUES:
Morals, values and Ethics-lntegrity_Work Ethics-servic
others-. Living p"u."tully - ;-i"g _ sr,*i"s _ H;;J;;:#il ir-#;:#[ff3.",.J"f:commitmenr- Empathv - Serf confidenc. : crr"*.i.]- $rri,uuti,y - tnt o-au.rionlo"ilffi;meditation lbr professional excellence and sress rn*u*"rn-an,.

Module ll: ENGINEERING ETHICS:
Sensors ol Engineering Ethics- variety of morar Issues- Types of Inquiry - Moral diremmas-Moral autonomy- Kohiberg's theo.ry - bi,igun,, il;;;-- conr"nr* and conrroversy _ Moders

:iff$ff:j;oles - Theories about right actio, _ ,"lf in,.r.., _ Cusroms and Religion_ Uses

Module Ilt : ENGINEERTNG
Engineering as Experimentation
A balanced Outlook on Lau

Module IV: SAFETy,RESPONSIBILITIES AND RIGHT:
Safery and Risk - Assessment.of Safety and Risk - ni.r s.""t, analysis and Reducins Risk -Respect lbr Aurhoritv - collective ir"ig"r"irg - bi#u"ntiatty _ Coni)ict or. inieresr -

シ
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OccupatiOnal cHme_ProfcssiOnal Rights_Emp10yec Rights_IntenectuaI Property Rights

(IPR)― DiscriminatiOn
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Jabalpur Engineering College, Jabalpur

(Declared Autonomous by MP Govt.,Affiliated to RGPV, Bhopal)

(AICTE Model Curriculum Based Schcme)

Bachelor of Technolory (B.Tech.) V Semester (Artificial Intelligence & Data Science)

Module-I Introduction of Automata Theory
Examples of automata machines, Finite Automata as a language acceptor and translator, Types of Finite
Automata: Non Deterministic Finite Automata (NDFA), Deterministic finite automata machines.
Equivalence of NDFA and DFA, minimization of automata machines, 2 way DFA. Moore mealy
machines , composite machine, Conversion lrom Mealy to Moore and vice versa.

Module-II: Regular Expressions and Languages:
Arden's theorem.Finite Automata and Regular Expressions, From DFA's to Regular Expressions,
converting DFA's to Regulzr Expressions. Properties of Regular Languages, The pumping Lemma for
Regular Languages, Applications ol the Pumping Lemma Closure Properties of Regular Languages,
Decision Properties of Regular Language.

Module -III: Grammars:
Types of grammar, context sensitive grammar, and context free grammar, regular grammar. Derivation
trees, ambiguity in grammar, simplification of context free grammar, conversion of grammar to
automata machine and vice versa, Chomsky hierarchy ol grammar, Eliminating null and unit
productions. Chomsky normal form and Greibach normal form.

〆
A誡 1`%ぃ

w.e.f. July 2023
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Module-IV: Push down Automata:
' example of'PDA. deterministic and non-deternr inistic [)DA. conlersion olPDA into context fiee

grammar and vice versa. CFG equivalcnt to PDA, Petri net model.

Module-V: Turing Machine
Tcchr.riques fbr construction. Universal Turing machine Multi-tape, multi-head and rnultidimensional
'l'uring machine. N-P complete problems. Decidability and Recursively Enumerable Languages.
decidability, decidable & undecidable languages . tlatting problern of Turing machine & the post
correspondence problem.

ReI'erencc Books:

l. Jolm E. Hopcrofi. Rajecv Motuani. Jeltrel D. Ullman. "lntroduction to Aulonrilta 'l'hcor\

[-anguagcs and Con.rputation". Pearson Education. India.

2. K. L. P Mishra. N. Chandrashekaran "Theory olComputer Science-Automata l-anguages
and Cornputation". Prenticc llall of lndia.

3. Hamy R. Lewis & Christos Il. Papadimitriou,."Element ol the 'fheory computation r'.

I)carson.

4. Cohen, D.l. and Cohen, D.1.. "lntroduction to computer theory,'. Wiley.

Course Outcomes:

Upon successful completion of course students will be able to:

\,/- _/

Y-v

col lllustrate conceptual knowledge of switching and flnite
automata theory & languages.

C02 Develop concept of abstract models ol computing such as
NFA, DFA, PDA. Turing machine and lo check their power to
recognize the languages

C03
Interprel rigorously formal mathematical methods to prove
properties of languages, grammars and automata.

C04 Classify types of grammars! simptification and normal fbrm
and P. NP problems.



Jabalpur Engineering College, Jabalpur

(Declared Autonomous by MP Govt.,Affiliated to RGpV, Bhopal)

(AICTE Model Curriculum Based Scheme)

Bachelor of rechnolory @.Tech.) v Semester (Artificial Intelligence & Data Science)

COURSE CONTENT (lt.e.ll ,lu11' 202.-l)

Module -I Source Coding:
A logarithmic measure of information, Average mutual information and entropy, Information
measures for continuous random variables, Noiseless coding theorem, coding for discrete
memory-less sources, Discrete stationary sources, The Lampel-Ziv algorithm, codlng lor analog
sources, rate distortion function.

Module -II Channel Capacity and Coding:
The converse to the coding theorem, channel models, channel capacity, Achieving channel
capacity with orthogonal Signals, channel reliability functions, Random coding based-on M_ary
Binary-coded signals, Practical Communication systems in light of Shannon,s eiuation.

Module -IlI The Noisy-channet coding theorem:
Linear Block codes, The generator matrix and the parity check matrix, Some specific linear

block codes, cyclic codes, Deco<iing of linear block iodei, bounds on minimum distance of the
linear block codes.

Module -IV Convolutional Codes:
Basic properties of the convolutional codes, The transfer function of a convolutional code,

Optimum decoding of convolutional codes-.The Viterbi algorithm, Distance properties of binary
convolutional codes. Other decoding algorithms lor convol;4ional codes, practicat considerations
in the application ofconvolutional codes. 
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. Module -V Complex codes based on combination of simple codes:
Product codes, Concatenated codes, Turbo codes, The BCJR algorithm.
Coding for Bandwidth-constraint channels: Combined coding and modulation, Trellis coded
modulation.

References Books :
l. Simon Haykins: Communication Systems, 4th Edition, John Wiley.
2. J. G. Proakis: Digital Communications, McGraw Hills
3. B.P. Lathi: Modem Analog and Digital Communication System, Oxford University press
4. R. G. Gallager: Information Theory and Reliable communication, John wiley and Sons
5. A. J. Viterbi and J. K. Omura: Principles of Digital Communications and 

-Coding, 
McGraw

Hill Series.
6. U. Madhow: Fundamentals of Digital communication, cambridge University press.

Course Outcomes:
Upon successful completion ofcourse students will be able to:

C01 Understand various source coding algorithm.
(｀02 DescHbe charuld capacじ

(1()3 Translate noise channel coding theorem.
(104 Understand various types olthe convolution codes
C05 simplc codes

‐



Jabalpur Engineering College, Jabalpur

(I)eclared Autonomous bv i\{1, Cor.t.,AftIliate d to RGpV, I}hopal)

(AICTE IUoAet Cur.iculum Based Scheme)

llachelor of Technologl (8.'l'e ch.) V Semester (Artificial lntellige nce & Data Science )

Module- I
Basics ol neural. networks, perception algorithm feed forward and Back propagation Networks,
ideaof compurational unirs. Mcculloch pitrs unit and threshold logic u;it,'i;n;; perception,
perceptionleaming al gorithm.

Module-II
Feed Forward network, multilayer perception, Gradient descent, Back propagations Empiricar
riskminimization, regularization auto encoders.

Module-III
Convolutional networks, convolution sepauation, verity ofbasic convolution function, structured
outputs, Data types, Le Net, AlexNet.

Module-IV
Recurrent Neural Networks Bidirectional RNNS deep recurrent N/W, Recursive Neural Network
the long short time memory &ampl other gated Recurrent Unit.

Module-V
Deep Generative models, Boltzmann Machines, Restricted Boltzmann machines, machines
introduction to MCMC and cubbs seeping gradient N/w Deep Boltzmann machines. Deep
Boltzmann machines, application of deep leaming in speech recognition

COURSE CONTENTS w. e. f. Julv 202-l

Subject

Codc
Subject

Name & Title
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End
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Reference Books:
(l) Deep Iearning MIT, Press 2016ic_y Ia Good t-ellow, yoshra Brangio
(2) Fundamental of deep leaming By Nikhil Budeima, O&#39;Reillv publication
(3) Make your own neural network By Tariq pashid

Course outcomes:A■cr complction Of cOursc,studcnt、 vill bc ablc to:
三二

C01 Undcrstand baJc ncco ofdcCp lcaming.

C92 Knowlcdgc oldCCp lelming algorithm

C03 Understalldhg C■ lN Nヽ h rcd wOrld applた 江iOn
CΩtt Applyllg Dce2 1caming in praCJ9al appucation

List of Experiments (Al52Lab)

1. Inlplenlentation o1-ditlerent activation lirnctions to train Neural Network. usingMatlab,rpython.
2. Implelrentation ol dilferent Icarning Itules.
3. Implen.rentation of Perception Networks
,1. Implementation of adaline network fbr systerr.r Identification
5. lmplen.rentation olthe Madaline networks
6. Pattem niatching with difl'erent rules.

7. Project related to application of machine learning in health care
ti. Pro.ject related to application of machine leaming in business analytics.
9. Pin point implementation o1'application oldeep learning in spoms analytics.
10. Deep leaming project in Tirne series analysis and lore casting.
I 1. Generate generic Python code for deep leaming Networks ..

12. Create and Explore l)ata store fbr image classiflcation using deep learning .

‐
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ScarCh

Mining and Data WarehouSing
ModuleV:IntroductiOn tO Data

Data"pCS,IntOductiOn,Dat

rizatiOn and COmputations

ilI:|:l:lξ

ilillilillll]||:!nccpt hierarchiCS,mCasurCSi CategO
multidirncnSiOnal data models,C

Total

CreditSttr 
-..__=-r*i-r.lvtutt"a'ttott"d
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SubjeCt

Code
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.
Rcference Books:

. l. Cathy ONeil and Rachel Schutt, ..Doing Data Science',, O'Reilly, 2015.
2. David Dietrich, Barry Heller, Beibei yang, ,,Data Science and Bii data Analytics,,, EMC 20l3
3. Raj, Pethuu, "Handbook ofResearch on cloud Infrastructures for Big Data Amlytics,,, IGI Global.
4. Introduction to Data Science by Paul G. Allen School of Computer Science & Engineering, University of
Washington.
5. JojoMoolayil, "Smarter Decisions: The intersection of loT and Data Sci€nce,,, pACK! 2016.

COURSE OUTCOMES: At the end of this course, the students will be able to:

col Demonstrate profi ciency with statistical analysis of data.

co2 Build aod assess data-based models.

coJ Execute statistical analyses with profcssional statistical software.

co ,l Demonstrate skill in data management.

co5 Apply data science colc€pts and methods to solve problems in real-world coltexts and will communicate these

solutions efectively.

List of Exneriments:- AI53 Lab

l. Write R - Programming to plot various chans and graphs. You have to consider minimum two
popular data sets and draw all the statistical observations.

2. Write a python Program to apply EDA on any two popular data sets and provided your analysis
and interpretations. Use matplotlib library ofpython along with other libraries for the analysis and
interpretation.

3. Write rython program to implement K-Means using inbuilt plthon Library. Also, write your own
program to implement K-Means without using the inbuilt function. Compare and conhast the
results.

4. Write a python program to implement a Spam Filter using Linear Regression and K-NN. Use a
popular dataset.

5. Write a Python Program to Scrapping the Web using suitable API. Create a usable dataset for
classifi cation and clustering pupose.

6. Write a ry,thon Program to implement Filter and Wrappers.

7. Write a Python Program to implement Decision Trees, Random Forests - The inbuilt fimctiom
should not be used for the implementation.

8. Write a plthon Program to implement Singular Value Decomposition and Principal Component
Analysis. Use any popular data set.

9. Write a python Program to extract the friendship details of your face book account as Social
network Graph and represent in various visual forms.

10. Write h/thon Program using Bokeh 2.1.1 realize the all the basic principles of data visualization.

I l. Consider any popular dataset and present complex visualization principle using Bokeh 2.1.1.



Jabalpur Engineering COllege,Jabalpur
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couSE CONTENT  (W・ e・ ■Juけ 2023)

Ma対mum MarkS Al10tted
Subject Name &SubjeCt

Code

Hi:fil"tl,.T:f Jffi11f lffi :*:T''Jo'"o'"'llr1*Moduration'FMModuration'Phase

ModuLtion, Demoourution t""r'niqult' *t"?t*t"' ADM' DM' DPCM' PPM' PAM quantization in PCM

#jJlf;r"":-.:::Hi,::ffi:T"rmation theory, coding- Shannon fano and harftnan, LZW coding'

Communication protocols i" t'l"i' l""ti"ts - viterbi D"toj"'' Redundancy coder - decoder and

advanced decoders in trends'

illliJ#;#ll1iifi1[:,l,il#L, protocors ""1:1T:l 
Introduction to mob,e communication

BlockDiagram,Transmitter'Sat"-St"tio"'Routerscommuni*ti'on'ptoto"ol''channels'andmultipath
channels, Path loss, Fading' etc

$,,l"*T;Xltlil;ilH:::"J,"":uhtor and Demo.dla,jors' overview orrDMA' FDMA' .DMA'

wcDMA and oFDMA' Dtff;;;;;;;;;ions of 3G/+G/sGloc or*r't"" communication svstem and

advancement in technology in mobile' radio and wireless Communication'

Moilule'Vl Communication System & Standards

AdvanceWhelesssystemandCommunicationStandardsLikeMPEG-4,MPEG-7,JPEG-2000,A11
eiai", sp"""tt 

"oders, 
MP3' H'264'GJ11'G'722' etc'

」EC,



.

Yl"'ffi .'fr*ry*..:T""8:ffim:*[j.:i"Jlft!::dPramodViswanath
2. PrinciPles of Mobi
3.wlRBl.Bsscol'artiriiiCairorys'eiaJ'"9-,1t^aif 

m

4. wireless comm*j"L." il.irrpres and Practice : T. S. Rappaport

List Of Experiment‐ 川54三=坐

1. Verification of sampling theorem'

2. Generation and detection of PCM signals

3 Determine the response of of delta modulation

4. AnalYsis of resPonses ofASK

5 AnalYsis of resPonses ofPSK

6. Experiment on time division multiplexing and other access techniques'

8. Study of4G and 5G communication System

CourSe outcOmes:

A■er cOmplctiOn of COursC,Studcnt Will be able tO:

面 飢and ba蛭
品 OdeS and

in ttirclcSs Channels

―
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鷲 糖
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Module I_introductiOn tO optimLatiOn methOds:
Nccd Of Optimレ abn Mah。

,si Cll:1:・ :F:IIhレ aJonr、 r._l.´   、ォ̂ `_:__    ′、

炒里 yan∝鉄Optlm乾品語i高温
'品
脇 :‖ 』¶粛k∫哩躙l』

0器g逍
階Processing.

Module Il- Overview of applied modeline :
basrcs or Lrnear Argebra and carcuiu.s: Surspaces. Eigen varue. Decomposition. Singular varue
le;omnosition 

- Algorithms -d MJ;L -tio"'"niu,r,... 
and Kemer Funcrions. vccror

Module III- Linear and Integer programming_
Introducrion to Iinear p'ogrorn-,ning. i;d;;;;;rr-ming . relared rricks . graphicar methods ol.
il,,]lll}l,XTji. .-,;Xg:: ru: f ;**,f{ffi,.,,u* n"* .oii,[ ir i,,ing e,un.i,

Module VI Introduction to Optimization of Convex Function3Introduction to optimization, convex s.i., c""r.- iun"tior.. Lagrange Duaritv, convexoptimization Argorithms' Second-order 
"";;;i;[,;",,,-a"nni,. programming, Semi-infiniteprogramming, Minimax. Subrin."1 .rg"ri,'rr"r,-t"i.ri".'ij",* l\4ethods, Active se1, Stochasric

Fi:::t:i;*t""'oinate 
descent, c*urg 'pi"r"'' ..iir"i, ioo,i*,ions ro rmase/video/'Muitimedia

Module V Optimization in Machine Learning:
Theory of Gradient Discenr & 

- 
Stocnor,i" 

--,iuining 
a neurar network, Newton Method foroptimization' pyorch - Tensor Frow i."r""rre ; ilrir n.l*o.r. & implementation.

Subject
Code

Sublect Name&

Title
Maximum Marks Aliotted

ご

Hours/

Week

Total

Credits



Reference Books:
I .Convex optimization by Stephen Boid
2. Optimization for machine learning by SuvritSra , MIT press
3. Linear Algebra and Leaming from Data, Gilbert Strang

Course outcomes:
Afier completion of course, student will be able to:

\,

mathematical modeling and
Understand the desid;lg-ithms for li"e*-
Lcarn Conccpt OfCO17E更 55]品FEEF「

'Fl品

[「屁ζ
in Machine
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Jabalpur Engineering College, Jabalpur
(Declared Autonomous by MP Govt.,Affiliated to RGpV, Bhopal)

(AICTE Model Curriculum Based Schemc)
Bachelor of rechnology (B.Tech.) vI Semester (Artificial lntelligence & Data science)

COURSE CONTENTS w. e. f. Jutv 202t

Module -l
Indian Economy on the eve ol independence British Rule and its impact on economy.

Population growth its pattern, genders rurar urban lireracy, po'erty and inequalitl,
agriculture and i1s productivity Green Revolution lndustrial econonly pattcrn. small scale
industries

Module -l I
Micro economics Theory ol consumer hehavior, La,,i ot dinrinishing utility. dernand an6

supply Demand cu've elasticity olderna,d 'l'hcorr ol'p'oduclion. l-hcor'.I'cast

Module -lll
National incomc Measurenlent ot' national income llcasuremcnt ol c.st of livi.u

consumption Iunctio, in'estrnent limction Eco,omics Iluctuatio,s Gl)p. GVl,

Module -IV
c'o,cepl ,1'public alld pri\ate ro.ds public budget. optirnum budget, plan budget. budget

procedure oflndia I-axes in India.

Module-V
Indian eco,omv policy. popuration poricl' anti-p.rc'rr progran)mcs. NRI:('A Itishtro

emplovment. N4SME. grouth, srrucrurs h.XIM policics

-,,-- ./ /')-r' \\"
P,cad ernic. 

" o '
'lEC' J abalpur uvr'' '

Subject
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Subject Name &
Title

Maximum Ma rks Allotted Hou rs/
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Total

Credits
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A162A Ecorlomics &
Social lssues

100 l



Reference Books

I .Mishra&Purilndian Economics

2. Rana&VermaMacro economics

3. NavendraJadhav Monetary Policy
4. J. Ray Chellaih Trends and Issues in lndian Finance

Course Outcomes:
Upon successful completion ol'course studcnts will hc able to:

、γ多
//

バご轟,Ⅲ ,
.c,tll:いT(MPト

(()1 Undcrstanding lndian EcOnomy sincc indcpcndcncc

C()2 Gcncral information about micro Economics,Dcmand supply Losscs

C03 Comprcssive Knowicdge about GDP and GNP,consumptlon

C04 Compressive study ofprivate public systems functioningina U*ation systenrs

C05 Knowicdgc about policcs oflndian Economy and MSME



Jabalpur Engineering College, Jabalpur
(Declared Autonomous by MP Govt.,Affiliated to RGpV, Bhopal)

(AICTE Model Curriculum Based Scheme)
IJachelor of rechnolory (B.Tech,) vl Semester (Artificial lntelligence & Data Science)

COURSE CONTENTS w. e. f. Jutv 2022

Su bj ect

Code

Subject Name&

Tit:e

Marimum Marks Allotted Hours/

νVeek

Totnl

Cred its

Theory Practical Tolal
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L TＥ‐

、 Ｍｉｄ
飾
鰤

Qui″

Assignment

Ｌ

い

Lab
Work

A162B Software
E ngineering

10 100 3 1

Module l: Introduction:
Phases in S^oftware development, Software Development Life Cycle (SDLC), software development process
models Software process models (Linear Sequential Model, Piototyping Modet, RAD Model. lncremental
Model, Spiral Model, and Rational Unified process), Agileprocess.

Module I-I: Software Requirement specilication (SRS):
Role of SRS, Requirements gathering and problem analysis, requirement specification, validation of SRSdocument. Use cases: Use case modelling, Uie case diagram and use case ao.u-"ntrzr6ifications.

Module III: Object-Oriented Modelirg (using UML):
Analysis Modeling, Developing Class Diagram, Sequence Diagram, Class Collaboration Diagram, Activity
Diagram' State Transition Diagrarn. System and subsystem Design. Design goals. Design patterns.

Module IV: Software Testing:
Unit testing, Integration testing, System testing, Regression testing, Black-box and White-box techniques.
Static Techniques like code inspections, static anaryiis and dynamic analysis.

Module V: Software Project Management:
Software Project Planning, Cost Estimation, Scheduring, Risk Management, euality Managemenr,Software. change Management, Soriware configuratiln rtr*ug.rE i, 

- 
n.-"i-rgir...rng, ReverseEngineering, Project plan

Reference books:

l. RS. Pressman,"software Engineering: A practitioner,s Approach,,, McCraw-Hill.
2. Rajib Mall, "Fundamentals of Software Engineering,,, pHI Learning.
3. Sommerville,"soflware Enginerring,', pearson Education.

」EQ亀:::翻れPヽ



4. Crady Booch, RobartA. Maksimchuk, Michael W. Engle, Bobbijyoung, Jim Conallen, and Kellia
Houston, "object oriented Analysis &Design with Applications", pearson Education India.

5. Pankaj Jalote. "An Integrated Approach to Software Engineering',, Narosa.
6. Bernd Bruegge, Allen Dutoit: "object-oriented Soflware Engineering: Using uML, patterns, and

Java", Prentice Hall.

7. Blaha and Rumbaugh. "Objecr-Oriented Analysis and Modeling using UML,,.TMH.

Course Outcomes:
After successlul completion ofthe course, the students will be able to:

\zt -.\'z

col Explain concepts of sol'tware engineering such as SDLC and roftwarE proces. moiels, sRS,
nodels (or Software Artefacts), software testing and software project management.

C()2 Analyze SRS/problem specifications to extract relevant domain etern*ts sr"tr us oor*ir-, .tu."
Class attributes, operations and relationships between classes.

C()3 The usc casc rnodc:s,analysis icvc!class diagram and scqucncc diagrams fOrthe givcn usCCasc

CO,l UML models such as Class Diagram, Sequence Diagram. class Collaboration Diagrarn
Diagram, State Transitiqn Diagram and test cases for a given sofiware problem.



Jabalpur Engineering College, Jabalpur
(Declared Autonomous by MP Govt.,Affiliated to RGpV, Bhopal)

(AICTE Model Curriculum Based Scheme)
Bachelor of rechnologr (B.Tech.) vI semester (Artificial lntelligence & Data Science)

C()URSE CONTENTS w. e. f. .luly 2021

Subjcct
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SutteCt Name&
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Marimum Markr Allotted Hours/
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Credits
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Marks
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Lab
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A162(1 Quantu nt
( r-rmpu ting

70 !00 3 : 4    1

Module-I: Introduction
Introduction to quantum computing, f'undamental concepts ,Global perspectives, quantum Bits.
co^mputation, quantum Algorithm. euantum Inrbrmation, Assignment on experimental quantum
information processing.

Module-Il Quantum Algorithms
Super dense coding, quantum teleportation ,applications of teleportation, probabilisric versus
quantum algorithms, phase kick-back, the Deutsch Algorithm, iimon.s algorithm. problem
solving assignment for algorithms,

Module-III: Quantum Computations
Quantum circuits, Algorithm .circuit model ol' computation and simulation, quantum Fourier
Transform and applications, search algorithm. Assignment and tutorials based on quanrum
fourier transform and quantum search algorithm.

Module-IV: Quantum Estimation
Quantum algorithm for order-finding problcm, Eigen value Estimation, finding discrete
algorithm hidden subgroups, search algorithm amplitudi estimation ,algorithms withor-i knc,wing
the success probability.

Module-V: Quantum Information Theory
Quantum states and accessible. information, Data compression, classical information over Noisy
quantum channels, quantum box model, error correction and fault tolerant computations.
Quantum cryptography .Assignment for quantum compression and noisy channels,' froutemsolving exercises.

EAN
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Reference Books-
l. V. Sahni, Quantum C-'omputing, Tata Mcgra-Flill publication,2007
2. P. Kayc. R. Laflamnre and M. Mosca. " An introduction Io Quantum Computing", Oxfbrd
[-ln iversity press 1999.
l. Scott Aarnson, " Quantum Computing Sincc Dentocritus", Cambridge University press. 2013
.1. Research papers review.

Course Outcomes:
Alier successlul completion ol'the course, the students will be able to:

C()1 Knowledge of basics ol'Quantum Computing

('02 Learn computation techniques and algorithms

C()3 AnalyzAnalyzc and dcsign thc cstimatiOn and crror cOrrcction algorithms

\-," -/
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Module-l : Introduction:
compilers and rranslators: The phases of the compiler - Lexical Analysis. Syntax Analysis,
lntermediate code ceneration. optimization, code generation, Bookkeeping, Error handling.

Module-II: Lexical Analysis:
-Ihe role ofthe lexical analyzer, Tokens, Pattems, Lexemes, lnput buffering, Specifications ofa token.
Recognition of a tokens, Finite automata: Regular expressions, NFA, DFA. 

-Design 
of a lexical analyzer

generator.

Nlodule-l ! l: SyntaxAnalysis:
The role of a parser, Context free gr.rmmars, writing a grammar, Top down parsing: Recursive decent
parser, Predictive parser. Bottom up Parsing: Handles. Viable prefiies, operator [recedence parsing.
[.R parsers: sLR, LALR, cLR. parser generator (yACC).Erior Recovery t""hniqr., for different
parsers.Syntax directed transtation: Syntax directed definitions, Synthesized and inirerited attributes,
Construction ol syntax trees.

Module-IV:Run rime environments:
Source language issues (Activation trees. Control stack, scope of declaration, binding of names).
Storage organization (Subdivision ol run-time memory, Activation recordsj, Storage allocation
strategies. Symbol tables: storage, data structures used.

Module-V: Intermediate code generation :

Inrermediate languages, Graphical representation, Three-address code, lmplementation ol three
address statements {Quadruples, Triples, Indirect triples). Code optimization and code generation:
Introduction. Basic blocks & flow graphs, DAG, principle sources oi optimization: loop optimization.
eliminating induction variable, eliminating. com.on .ub-"*pr.rsion. loop unrolling, looi.lamming etc.
Peephole optimization, Issues in the design of cocre generator, a simple cod"-ger"iato., Register
allocation &assignment.

Jabalpur Engineering College, Jabalpur
(Declared Autonomous by MP Govt., Affiliated to RGpV, Bhopal)

(AICTE Model Curriculum Based Scheme)
Bachelor of rechnologr (B.Tech.) vl Semestcr (Artificial Intelligence & Data scicncc)

COURSE CONTENTS 下.c。
「 Jul、 2021

DEAN
AcademiC

JEC,」 abalpur{MP〕

Su bjecl
Codc
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Total

Credits

Thcor、 I)ractical Total

lⅥ arks
L TEnd

Sem

Mid
Sem

Exam

Quiプ
Assign ment

End

Senr

Lab

VVork

′ヽ1()3 Compiler
Design

70 20 150 3 2 4
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Reference Book:
l. Michael r. Simpson, Kent Backman, James E. "corley, Hands-on Ethical Hacking and Network.

Defense". Second Edition, CENGAGE Leaming
2. Alfred V. Aho, Monica S. Lam, Ravi Sethi, Jeffrey D. Ullman, Compilers:

Principles, Techniques and Tools!, Second Edition. pearson Education
3. Randy Allen, Ken Kennedy, optimizingcompilers for Modem Architectures: A Dependence

Approach, Morgan Kaufmann Publishers.
4. Steven S. Muchnick, Advanced compiler Design and Implementationl, Morgan Kaufmann

Publishers Elsevier Science, lndia, Indian Reprint.
5. Keith D Cooper and Linda Torczon, Engineering aCompiler, Morgan Kaufmann Publishers Elsevier

Science,2004.

6' v. Raghavan, Principles of compiler Design, TataMcGraw Hill Education publishers.

Course outcomes:

After completion ofcourse, student will be able to:

(101

Undcrstand thc applicatiOn ofinite state machincs,recursivc desccnt,production rul(C02

(103

(1()4

based

List of Experiments AI63 Lab

l. Write a program to identify. Whether a given line is a comment or no1.
2. Write a C program to recognize strings,'a", a* b + ;abb
3. Write a C program to test whether a given identifier is valid or not
4. Write a c program to simulate lexical analyzer for validating operators.
5. Implement the lexical analyzer using 3 Lex, flex or other lexical analyzer generating tools.
6. write a c programs for implementing the functionalities of predictive parser for the mini
language.

7. Write a Program "C" program to implement LALR parsing
8. Write a progrnm to check whethcr a string to the grammar or not.
9. Write a program to find the numbers ol Whitespaces and new line characters.
10. Write a program to find loading terminal

」EC,t:3:絆れP,



Jabalpur Engineering College, Jabalpur
(Declared Autonomous by MP Govt.,Afliliated to RGpV, Bhopal)

(AICTE Model Curriculum Based Scheme)
Bachelor of rechnolory @.Tech.) vl Semester (Artificial Intelligence & Data Science.;

COURSE CONTENTS

Module I: IoT Introduction and Fundamentals:
Deciphering the term IoT, Applications where IoT can be deployed, Benefits/challenges ol'
deploying an loT, IoT components: Sensors. fiont-end electronics (amplifiers. filtering,
digitization), digital signal processing. data transmission, choice of channel (wired/wireless).
back-end data analysis. Understanding packaging and power constraints for IoT implementation.

Module II: Signals, Sensors, Actuators, Interfaces:
Sensors: types, signal types, shape and strength, Sensor non-idealities: sensitivity and off'set
drift, noise, minimum detectable signal, nonlinearity, Read-out circuits: lnstrumentation-
amplifier, SNR definition, noise-bandwidth-power trade off', circuit componenr mismatch and
mitigation techniques (calibration, chopping, auto zeroing etc.), power/energy considerations,
Basic signal processing (filtering, quantization, computalion, storage).

Module III: Networking in IoT:
Review of communication Networks, challenges in Networking of IoT Nodes, range.
bandwidth. Machine-to-Machine (M2M) and IoT Technology Fundamentals, Medium Access
control(MAC) Protocols for M2M communications. Standards for the IoT. Basics ol'5G
cellular Networks and 5G IoT communications. Low-power wide Area Networks (l-pwAN).
wireless communication for IoT: channel models. power budgets, data rates, IoT Security and
Privacy, MQTT Protocol, Publisher and Subscriber Model.

Module IV: Cloud Computing in IoT
cloud compuling platform (open source) and local setup ol such environment, embedded
software relevant to microcontroller and IoT platfbrms (enterprise or consumer), user interlaces.

Module V: Data Analysis for IoT applications
Statistics relevant to large data, linear regression. Basics ofclustering, classification.

JEC.亀:::調 :MP,
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Reference BOOKS:
l. Introduition to lor BySudip Mishra, Aandarup Mukherjee, Arijit Roy & Kamal Kanr Hiran.
2. Coco Blue / Amazon / IOT Ahandson approach By ArshdeepBah ga&yrlay Madisetti.
3. 2l IOT Experiments ByYashwankanedkar&ShrirangKorde, BpB publication lndia.
4. IOT ByEr. VkJain, Khanna Publisher.

Course Outcomes:
Upon successful completion ofcourse students will be able to:

C01 Understand the lundamentals of Internet ol things
C02 Knowledge of interfacing of signal, sensors and actuators in

lnternet of Things
C()3 lnterpret networking in Internet of things
C04 Implement on Cloud computing in lnternet olthings
C()5 Analyze the data for various lnternet ol'things applications

List of Experiment:-A164 Lab

l. Sense the available Networks using arduino.
2. Measuring the distance using ultrasonic Sensor and make led Blink using arduino.
3. Detect the vibration ofan object using arduino.
4. Connect with the available Wifi using arduino.
5. Sense a finger when it is placed On Board using arduino.
6. Temperature notification using auduino.
7. LDR to vary the light intensity of LED using Arduino.
8. Switch light on and offBased on the User using Respberry pi.
9. Application ofcircuir design using Respberry pi 3& 4.
10. Study & application of thermal camera & circuit design,
I l.AI based audio control operations.

JEQ亀:::翻れP・
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Jabalpur Engineering College,Jabalpur

(Declared AutonomOus by ⅣIP Govt.,Afflliated to RGPV,Bhopall

(AICTE Model Curriculum Based SChem0

Bachelor of Techno10gy(B.TeCh・ )Ⅵ Semester oヽrtiflcial lntelligence&Data Science)

COURSE CONTENTS    W.e.■ July 2021

ⅣIodule I:Introduction:

ClassifICation of Robots,Basic Robot Compollents,Malllpulator End Emectors,controllcr,

Po、ver Umt, Sensing DevicCS, SpcciflCatlon Of Robot SyStenl, Accuracy PrecisiOn and

Repeatabil■y C00rdinttc Systems Cartesian Coordinates,TransforlnatiOn Matrices,RefcrenCe

Framc Transfonnations,0五 m●tion,INCrsc TransfOmatiOns,and Graphs

Module II:RobOtic Sensing Devices:

Position,Vc10Cty and Accelcration Scnsors,Proxinuty and Rangc Scnsors,TOuch and Slip

Scnsors, Tcctile ScnsorS, Forcc and TOrquc ScnSOrs  RoboiC VisiOn Systcnl: Imaging

Componcnts PiCture Coding,Oucct Rccognition,Training and ViSion Systcms,Re宙
ew of

Existing System

Module III:RobOtiCS Progranlllling:

McthodS Of Robotics Progralnnling, Typcs of Progralnming,Robotics Progral―
ing Language,

Artiflcial lntclligence Progrα ttning.Robot ProCessing Applications and Algo五
ぬms like DlkSta,

Ⅷ l試認
°
r%yw,鳳狙

(硼
:部竃鰍亀,総 R胤乱脚‰:

Relatcd TCChno10gies Dcvelopment and Algo五
thS

plodule IV:Image ldentiflcatiOn:

靴驚灘競篇言感冬棚
臨irT電器謬¶聰

g Applications for Robot VisiOn

Module V:Control:

鷺糧T線ユ盤鰤 胤 脚 脳 :質椰 等 樹『躙 :

Of Motion ManipulatOr Control,The Measure
operat10ns                        

ψ

′′
′/

JEC,t::錦WhP〕
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Reference Books:

1. J.craig, "Introduction to Robotics" Addision Wesley'

2. Klafter, chemielwski and nagrin, "Robotics Engineering"' Prenticehall'

3. Robert J. Schiling "Fundamental of Robotics analysis and control"' Pearson education'

4. K. S. Fu, R.c. Gonzalez, C.S.g lee, "Robotics" TMH'

5 Robotics Technology Khanna Publishers,202l'

Course outcomes:

After completion of course, student will be able to:

List of Experiment: (AI65Lab)

I . Demonstration of Cartesian / cylindricaVspherical robot'

2. Demonstration of articulated /SCARA robot

3. Design modeling and analysis of two different types of gripper

4. Study of Robotic sYstem design'

5. Robot programming and simulation for pick place

6. Robot programming and simulation for color identification'

7 Robot programming & simulation for cutting and welding

8. Robot programming & Simulation for microprocess'

」EC,1:::絆れP,

Dc■nc vanous fundamCntal COnccptsttf robOics such as robOt and is componCnts,co―
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rogramming methods'
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Jabalpur Engineering College, Jabalpur
(Declared Autonomous by MP Govt.,Afliliated to RCpV Bhopal)

(AICTE Model Curriculum Based Scheme)
Bachelor of Technology (B.Tech.) VII Semester (Artificial lntelligence & Data Science)

COURSE CONTENTS

Module-I Introduclion to Big Data
Introduction: Big Data - characteristics of Big Data - Big data management architecture -
Examining Big Data Types - Big Data Technology Components - Big data analytics - Big
data analytics examples - Web Data Overvieu.- Web Data in Action.

UNIT- II Hadoop
Introduction: History of Hadoop - Hadoop Ecosystem - Analyzing data with Hadoop -
Hadoop Distributed File System - Design - HDFS concepts - Hadoop filesystem _ Data
flow - Hadoop l l O - Data integ ry - serialization - setting up a Hadoop cluster - Cluster
specification - cluster setup and installation - YARN.

UNIT- III MapReduce
Introduction: Understanding MapReduce lunctions - Scaling out - Anatomy of a
MapReduce Job Run - Failures - ShuffIe and sort - MapReduce types and formats -
l'eatures - counters - sorting - MapReduce Applications - conliguring and setting the
environment - Unit test with MR unit - local rest.

UNIT- IV Spark
lnstalling spark - Spark applications - Jobs - Stages and 'rasks - Resilienr Distribured
databases - Anatomy of a Spark Job Run - Spark on YARN - SCALA: Introduction -
Classes and objects - Basic types and operators - builtin control structures - f'unctions and
closures - inheritance.

UNIT- V NoSQL Databases
Introduction ro NoSQL - MongoDB: Introduction - Dara types - Creating - Updating and
deleing documents - Querying - lntroduction to indexing - capped collections - Hbase:
concepts - Hbase vs RDBMS - creating records - Accessing data - updating and deleting
data - Modifoing data - exporting and importing data. USE CASES: C;ll detail log
analysis - Credit fraud alert - Weather forecast.

JEQ亀:::謂れPr
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Reference Books
l.David Loshin. "Big Data Analyics: From Strategic Planning ro Enterprise
Integration with Tools, Techniques, No SQL, and Graph", Morgan Kaufmann/Elsevier
Publishers,2013.
2.Bart Baesens, "Anal),tics in a Big Data World: The Essential Guide to Data Science
and its Applications", Wiley Publishers, 2015.
3.Kim H. Pries, Robert Dunnigan, "Big Data Analyics: A practical Guide ior
Managers", CRC Press, 2015.
4.EMC Education Services, "Data Science and Big Data Analltics: Discovering,
Analyzing, Visualizing and Presenting Data", Wiley Publishers, 201 5.
5.Simon Walkowiak, ''Big Data Analytics with R". Packl' Publishers, 2016.

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

Lab Work― A171Lab

A‖ thc Expelmcnts and Programmc as pcr sy‖ abus would bc assigncd by the SubJcct

Professo「

ン
A灘漱1'
」EC,1猛:らtr(MPゝ

COl Understand the characteristics of big data and concepts ofHadoop ecosystem
C02 lmplement the l'undamental concepts of prograrnming for Big Data.
C03 Appl) Mapreduce prograrnming model tol:rocess big data
C04 Anall'ze Spark and its uses lbr big data processing
C05 9nS uSing卜 Iadoop componcnts



Jabalpur Engineering College, Jabalpur

@eclared Autonomous by MP Govt.,Afliliated to RGPV Bhopal)
(AICTE Model Curriculum Based Scheme)

Bachelor ofTechnology (B.Tech.) VII Semester (Artificial Intelligence & Data Science)
COURSE CONTENTS rv. c. f. .Iuly 202J

Module-I Introduction
Fundamentals of Image Processing - Applications of Image Processing -lmage acquisition
Introduction to lmage Formation - Sampling and Quantization - Binary Image -,Cre1
lmage, Negative image-lmage Matrix- Image fbrmats,Three-Dimensional Imaging - lmage
flle formats - Color and Color Imagery: Perception of Colors.

Module-Il ImageTransforms
Introduction and Applied solutions of diffbrent transforms- Fourier Transforms - Discrele
Fourier Transform ,Discrete Cosine Transforr, Walsh-transform, Slant, Hilbert, Hadmard,
Hough transform , Karhaunen Loeve Transform, Haar Transform ,Discrete Wavelet
Transform: and Extension to 2D Signals - Lifting Implementation of the Discrete Wavelet
Transforms.

Module-IlI Image Inhancement and Restoration
Introduction - Distinction between image enhancement and restoration - Histogram-based
Contrast Enhancement - Frequency Domain Methods of lmage Enhancement - Noise
Modelling - lmage Restoration - Image Reconstruction. Enhancemenl: Median tiltering.
Low pass filtering, Averaging of multiple images, Edge detection - Edge linking via -
Thresholding - Region based segmentation. Image sharpening by differentiation and high
pass filtering. Restoration: Circulant matrices, Block circulantmatrices. Inverse filtering,
Wiener filter.

Module- IV Image Compression
Need of Compression, Watershed algorithm - Use of nrotion in segmentation - Block
diagrams Encoder-Decoder model - Types of redundancies - Lossy and Lossless
compression. Different types ol lmage compression techniques and standards, CCITT.
JPEG, JPEG2000, Video Compression Standards.

UNIT- V Recognition oflmage Patterns
Introduction - Decision Theoretic Panern Classification - LDA - Bayesian Decision Theory
-'l'exture and Shape Analysis - Case study - lmage mining and Content-Based Retrieval.

諸

Subject
Code

Su司 eCt

Na me&
Titl●
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A174 Digital
Image
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Reference Books
l.Gonzalez, Woods, "Digital Image Processing", Third Edition (DIP/3e), Prentice Hall.
2008.
2.A.K.Jain Digital lmage Processing
3.Tinku Achary4 Ajoy K. Ray, "lmage Processing Principles and Applications", John
Wiley & Sons Publishers, 2005.
4Rafael C. Conzalez, Richard E. Woods, Steven L. Eddins, "Digital tmage Processing
Using MATLAB", Second Edition, Gatesmark Publishing, 2009.
5.Maria Petrou, Costas Petrou, "lmage Processing the Fundamentals", Second Edition,
John-Wiley and Sons Publishers, 20 I 0.

Course Outcomes
Upon completion of this course. the students will be able to:

col Understand Digital Image Processing, cnhancernent and restoration techniques .

co2 Apply Different Image transforms for processing and conversion in different
domain of images .

C03 Apply image compression and segmentation Techniques, awareness ofdifferent
Compression Standards.

C04 Design and develop image processing techniques for Pattern recognition and
Identification.

Lab Work - AI 74 Lah

All the Experirnents and Programmc as pcr syllabus would be assigned b1 the SLrb.icct
Prol'essor.



Jabalpur Engineering College, Jabalpu r
(Declared Autonomous by Mp Govt.,Affiliated to Il.GpV, Bhopal)

(AICTE Model Curriculum Based Scheme)
Bachelor ofrechnology (B.Tech,) vII Semester (Artificial tntelligence & Data Science)

COURSE CONTENTS

Module-I Introduction:
Basics of Statistical Data Analysis,Types of Statistical Dara Analysis, clustering and its
applications, All live data retrival based Applicalions.

Module- II Descriptive Data Analytics:
Introduction, descriptive vs predictive vs prescriptive data analytics. crustering: deflnition.
applications and examples, objective functions: lntraclustei and InterclusLr distance.
clustering method taxonomy, hard clustering, soli clustering.

Module- III K-Means:
key points, 

.procedure, stopping criteria, various distance matrices, distance calculation,
examples, choosing an appropriate number ofclusters, limitations, assumptions.

Module-IV Hierarchical Clustering:
Introduction and background, .divisive method, agglomerative method, dendrogram,
agglomerative clustering algorithm,. linkage methodi: single linkage, complete lin?;;;,
average linkage, Centroid distance, time complexity .

Module-V Density based clustering:
Introduction and background, Density-Based Spatial clustering of Applications with Noise
(DBSCAN), parameters: eps (€), Minpr. Core point, Border loint,'Noise point, Directly
density-reachable. Density-reachabre , Densiry-connected, DBSCAN procedure.
advantages, limitations. Assign applied problems.

w.c.l Julv 2023
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(()1 tjnderstanding of Statistical analysis oi Data

C02 Implement ditl'ercnt tcchniques lbr slatiscall) ddla analysis

(()3 D€sign dillerent algorithm and tcchniques lbr all types ol statistics and data analytics

Reference Books:
l.An Introduction to Statistical Leaming, Gareth James, Springer.
2.Paul L. Meyer, Addison-Wesley, Introductory Probability and Statistical Applications, 1966.

Course Outcomes-Upon completion ofthis course, the students will be able to:

Lab Work - AI 75 Lab
All thc Experirnents and Programrne as pcr syllabus would be assigned by the SLtbject

I)rot'cssor.
\--
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Jabalpur Engineering College, Jabalpur
(Declared Autonomous by MP Govt.,Affiliated to RGPV, Bhopal)

(AICTE Model Curriculum Based Scheme)

Bachelor ofTechnology (B.Tech.) VII Semestcr (Artificial Intelligence & Data Science)

C()URSE C()NTENTS w. e. f. July 2023

Module-I:Introduction
Introduction to NLP, stages of NLP ,Basic text processing, spelling correction, Language
modelling Lexical Analysis -Regular expression and Automata for string matching - Words and
Word F'orms -ln briel'Morphology f'undamentals - Morphological Diversity of lndian Languages
- Morphology Paradigms - Finite State Machine / l-ransducers Based Morphology - Automatic
Morphology Learning - Parts of Speech - N-gram Models - Ilidden Markov Models.

Module-II: Speech Processing
Biology of Speech Processing - Place and Manner of Articulation - Word Boundary Detection -
Argmax based computations - HMM and Speech Recognition - Text to Speech Synthesis - Rule
based-Concatenative based approach. Concept of Speech compression techniques and standards.

Module-III: Parsing
Theories of Parsing - Parsing Algorithms - Earley Parser - CYK Parser - Probabilistic Parsing -
CYK - Resolving attachment and structural ambiguity - Shallow Parsing - Dependency Parsing -
Named Entity Recognition - Maximum Entropy Models - Conditional Random Fields.

Module- IV: Lexical Knowledge Networks
Meaning: Lexical Knowledge Networks - Wordnet Theory - lndian Language Wordnets and
Multilingual Dictionaries - Semanlic Roles - Word Sense Disarnbiguation - WSD and
Multilinguality- Metaphors - Corelerence and Anaphora Resolution.

Module- V: Applications: Sentinrent Analysis {)penion rnining- 'l'ext Entailmenl - Machine
l'ranslation - Question Answering System - lnfbrmation Retrieval - Inlbrrnation Exlraction - Cross
Lingual Inlormation Retrieval (CLIR).All types of algorithm used for NLP Assignment fbr
designing ofsolutions of Industry based problems.

Subjcct
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Reference Books
l.Jurafsky Daniel, Martin James, "speech and Language Processing", Second Edition'

Tenth lmpression, Pearson Education' 201 8.

2.Christopher Manning, Schuue Heinrich, "Foundations ol Statistical Natural Language

Processing", MIT Press, 1999.

3.Allen Jines, .'Natural Language Understanding", Second Edition, Benjamin Cumming,

1995.
Chamiack Eugene, "statistical Language Leaming", MIT Press, 1993'

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

(Ol Justifv thc various stcps ncccssary fbr prOcCSsing natural languagc
C02 Suggcst appropHatc lcxical and parsing tcchniqucs for a givcn natural languagc
C03 Appb apprOpriatc statlstical lllodcls for a givcn naturaHanguagc appllcalon
C04 Modi″ CXiSing algonthms to sul any natura‖型聖u墾£br ttp19Sing___

C05 Srggesl 
"pproptlate 

pre-processing steps essential for the various applications

involving natural language processing and all applications

、∨カン
多/
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Jabalpur Engineering College, Jabalpur
(Declarcd Autonomous by MP Govt.,Affiliated to RGPY Bhopal)

(AICTE Model Curriculum Based Scheme)
Bachelor of Technology (B.Tech.) VII Semester (Artificial Intelligence & Data Science)

COURSE CONTENTS

Module-I Introduction-
Overview of Block chain, Public Ledgers, Bit coin, Smart Contracts, Block in a Block chain,
'fransactions, Distributed Consensus, Public vs Private Block chain, Understanding Crypto
currency to Block chain, Permissioned Model of Block chain, overview of Security aspects
of Block chain; Basic Crypto Primirives: Cryptographic Hash Function. properties ofa hash
function, Hash pointer and Merkle tree. Digital Signature, public Key Cryptography. A basic
crypto currency.

Module-lI Understanding Block chain with Crypto currency:
Bit coin and Block chain: Creation Of coins, Payments and double spending, Bit coin

Scripts. Bit coin P2P Network, Transaction ln Bit coin Network, Block Mining, Block
propagation and block relay. working with Consensus in Bit coin: Distributed consensus in
open environments, Consensus in a Bitcoin network, Proof of Work (poW) - basic
introduction, Hash Cash PoW. Bit coin PoW. Attackson poW and the rnonopoly problem.
Prooi of Stake, Proof of Burn and Proof of Elapsed rime. The lilb of a Bitcoin Miner.
Mining Dilliculty, Mining Pool.

Module-lll Understanding Block chain for Enterprises: permissioned Block chain:
Permissioned model and use cases, Design issues for permissioned block chains, Execute
contracts, State machine replication, overview ofconsensus models for permissioned block
chain Distributed consensus in closed environment, Paxos. RAFT consensus. Byzantine
general problem, Byzantine fault tolerant system. Lamport-Shostak-pease BFT Algorithm,
Bl"'f over Asynchronous systems.

Module-IV Enterprise application of Blnck chain:
Cross border payments, Know Your Customer (KyC), Food Security. Mortgage over Block
chain, Block chain enabled Trade. We Trade - Tradc Finance Network. Supply Chain
Financing, and ldentit) on Block chain.

A
JEC,」
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Module-V Block chain application development:
Hyperledger Fabric- Architecture, Identities and Policies, Membership and Access

Control, Channels, Transaction Validation, writing smart contract using Hyperledger

Fabric, writing smart contract using Elhereum. Overvierv of Ripple and Corda.

References Books:
I . Melanie Swan, "Block Chain: Blueprint for a New Economy", O'Reilly, 2015

2. Josh Thompsons, "Block Chain: The Block Chain for Beginners- Guide to
Blockchain Technology and Leveraging Block Chain Programming"
3. Daniel Drescher, "Block Chain Basics", Apressl lstedition,20lT
4. Anshul Kaushik, "Block Chain and Crypto Currencies", Khanna Publishing House.

Delhi.
5.lmran Bashir, "Mastering Block Chain: Distributed Ledger Technology,
Decentralization
And Smart Contracts Explained", Packt Publishing
6. Ritesh Modi, "Solidity Programming Essentials: A Beginner's Guide to Build
Smart Contracts for Ethereum and Block Chain", Packt Publishing
7. Salman Baset, Luc Desrosiers, Nitin Gaur, Petr Novotny, Anthony O'Dowd,
Venkatraman Ramakrishna, "Hands-On Block Chain rvith Hyperledger: Building
Decentralized Applications with Hyperledger Fabric and Composer", lmport, 201 8.

Course Outcome-
(01 Understanding of Blockchain and Crypto currency.

C02 Knorvledge of Block chain fbr enterprise and its ethics.

(03 Design technique and application of Block chain.

タ



Jabalpur Engineering College' Jabalpur
(Declared Autonomous by MP Govt.,Affiliated to RGPY Bhopal)

(AICTE Model Curriculum Based Scheme)

Bachelor ofTechnology (B.Tech.) VII Semester (Artificial Intelligence & Data Science)

COURSE CONTENTS w. e' f. JulY 2023

Module -I Introduclion:
System, model and simulation,Discrete and continuous systems ,Model of a system'Types of
models. Steps in simulation study, Model development life cycle, Advantage and disadvantage

of simulation, Limitations of the simulation techniques,Areas of application. Introduction to

Software Reliability, Review of Probability, Statistics, Description of Specific Models'

Principles used in Modeling, System models and role of simulation. Entities' Attributes, States

and Activities,

Morlule-ll Random Variables:
Discrete Random variable, Probability mass function, Cumulative Distribution function,

Continuous Random variable. Probability Density function, Exponential Distribution,

Statistical tools and techniques- generation of pseudo random numbers, Random variant

generation for uniform, Poisson and normal distributions.

Module -IlI Stochastic processes:

lntroduction, Classification of Stochastic processes, Renewal process, independent process'

Poisson process, Stationary process, Markov Process: Introduction to Discrete Parameter

Markov Chains and Continuous Parameter Markov Chains, Birth-death process. Markov
models. Introductory ideas of Simulation of inventory and queuing systems - single and multi-
server queues.

Module -IV Simulation Languages and Mathematical models:

Continuous system simulation languages, discrete event simulation languages, merits of
simulation languages, Exponential Growlh and decay models, System dynamics diagrams.

Static physical model, Dynamic physical model,static mathematical models. Dynamic
mathematical models,Verification and validation of simulation models - inpul /output validation
using a Turing test, Face validity. Sensitivity Analysis.

ρヽ_
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Module-V Introductory ideas of the following:
Sampling, Estimation, Parameter Estimation, Maximum likelihood estimation,

Confidence intervals, Hypothesis testing, Perlormance measures and their estimation: run

length of a static and dynamic stochastic simulation.

Reference Books:
l.Narsingh, Deo, "System Simulation with Digital Compulers", PHI.
2.Gordon, Geoferey, "System Simulation", 2nd Edition, Prentice Hall India.
3A.M. Law and W.D. Kelton: Simulation and Modeling and analysis.
4.R. Y. Rubinstein, B. Melamed: Modem Simulation and Modeling
5.S. Shakya: Lab Manual on Simulation and modeling
6.Kishore Trivedi. "Probability and Statistics with Reliability, Queuing, and Computer
Science
Applications", John Wiley and Sons.
7. Law, Kelton. "Simulation Modeling and Analysis" Tata Mc-Craw Hill.
8.D.S. Hira, "System.

\-,.-r-.-/Y-" (riu--
bEettt

Academic
'r:c"i-aiarPur 

(M'P )



Jabalpur Engineering College, Jabalpur
(Declared Autonomous by MP Govt.,Affiliated to RGPV, Bhopal)

(AICTE Model Curriculum Based Scheme)

Bachelor ofTechnology (B.Tech.) VII Semester (Artificial Intelligence & Data Science)

Module- I Introduction
Evolution: Clustering - Grid computing - Virtualization - Basic concepts - Benefits and Risks -

Roles and Boundaries - Characteristics - XaaS based service offerings - Basic Deployment
models.

Module- II Enabling Technologies
Networks: ISPs - Connectionless Packet Switching - Router-based lnterconnectivity - Technical
and Business Considerations - Data Center: Standardization and Modularity - Automation -

Remote Operation - High Availability - Hardware Virtualization: Hardware lndependence -

Server Consolidation - Resource Replication - OS and hardware based Virtualization - Web

Technology - Multitenant Technology - Service Technology.

Modulc- III Computing Mechanisms
lnfrastructure: Logical Network Perimeter - Virtual Server - Storage Device - Usage Monitor -

Resource Replication - Specialized: Automated Scaling Listener - Load Balancer - Monitors -

Failover System - Hypervisor - Resource Cluster - Multi-Device Broker - State Managernent
Database - Management: Resource - SLA - Billing - Remote Administration - Security.

Module- IV Cloud Providers & Software Platforms
Globally available public clouds (Microsoft Azrrre - Amazon Web Services - Coogle Cloud
Platform): Overview and Comparison - Instances - Images - Networking and Security - Storage
- Monitoring and Automation Introduction to Open-source sol'twares: Eucalyptus - OpenNebula
- OpenStack - Apache CloudStack.

Module- V Programming Models & Advances
Introduction to MapReduce - Apache Spark - TensorFlow - lntercloud: Architecture - Resource
Provisioning - Billing - Security - Mobile Cloud Computing: Resource Allocation - Security -
Business Aspects - Application - Future Scope - Introduction to Edge and Fog Computing.

(n
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Reference Books
LBanie Sosinsky, "Cloud Computing Bible", John Wiley & Sons,2010.

2.Tim Mather, Subra Kumaraswamy, Shahed Latil "Cloud Security and Privacy: An

Enterprise 3.Perspective on Risks and Compliance", O'Reilly, 2009.

4.James Turnbull, "The Docker Book: Containerization is the New Vi(ualization", E-

Book, 2015.

5.Kai Hwang, Geoffrey C. Fox, and Jack J. Dongarra, "Distributed and Cloud

Computing from Parallel Processing to the Internet of Things", Morgan Kaufmann,

Elsevier,20l2.
Course Outcomes :

Upon completion ofthis course, the students will be able to:

\./ -/

Yz

col Articulate the main concepts, key technologies, strenglhs, and limitations of
cloud computing and the possible applications for state oftheart cloud
computing .

〔〕02 ldentify the architecture and inf'rastructure of'cloud computing. including SaaS.

PaaS, IaaS, public cloud, private cloud, hybrid cloud
C03 Adopt suitable computing mechanisms lor establishing a cloud environrnent .

c04 Design the appropriate cloud computing solutions and recommendations
according to the applications used and krrowledge on recent advances and

implementation of programming modes in cloud computing

E



Jabalpur Engincering College, Jabalpu r
(Declared Autonomous by MP Govt.,Affiliated to RGPV, Bhopal)

(AICTE Model Curriculum Based Scheme)
Bachelor ofTechnology (B.Tech.) VII Semester (Artificial Intelligence & Data Science)

COURSE CONTENTS ■.:

Module-I: Introduction to Network Managements:
Network Management Framework, Network Based Managements, Evolution of Network
Management: SGMP, cMlP, SNMP. Network Implementation and Management straregies,
Network Management categories: Performance Management, Fault Management, configuration
Management, Security Managements, Accounting Managements. Network Management
configuration: Centralized configuration, Di stributed configuration. Selected Management
Strategy.

Module-Il: Management Information Base (MIB):
MlB, Structure of Management Information, NMS presentation of the SMl, NMS Meter-ware
Network view. Remote Monitoring (RMON), RMON Group.Desktop Management: Desktop
Management Interface (DMl), DMI Archirecture, DMI Bro*'seq DMV/SNMP Mapping, Desktop
SNMP Extension Agents. Setting up LAN Access, SNMp Configuration.

Module-III: OSI Layering:
osl Layering-TCP/lP Layering, Protocols & Standards. lnternel standards, Inlernet
administration. Interner Addresses. lnternet protocol: introduction, Ip header, tp routing, Subnet
addressing, subnel mask, special case of Ip addresses, Compararive Study of Ipv4 & tFvo. port
numbers Address Resolution Protocol, ARp packet format, proxy ARp, ARp command, ARp
Example, Reverse Address Resolution protocol (RARp): Introduction, RARP packet fbrmar.
RARP Examples. RARP server design.

Module-lV Delivery and Routing:
Delivery and Routing of IP Packets, Routing Methods, Static versus Dynamic Routing, Routing
table. And Routing Module, classless Addressing: clDR. Internet protocol (lp), butugrur,
Fragmentation, options, IP Package. lnterior and Exterior Routing, Routing information protocol
(RIP). open shortest path firsr protocol (ospF). BGp, Gcp. private Networks. vinual privare
Network (VPN), Network Address lianslation (NAT).
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Module-V: Internet Control Message Protocols (ICMP):
Types of message, message format. error reporting, query checksum, ICMP Package.

IGMB tGIvtP Message and its operation, IGMP package.Transmission control protocol,
Process-to-Process Communication. TCP Services Flow Control, TCP Timers. TCP
Operation, TCP Package. Application layers protocols Telnet Protocol. File Transfer
Protocol (FTP), Simple Mail Transfer Protocol (SMTP). X-Window system protocol,
Remote procedure call, and Network tlle system.

Reference Books:
l. Forouzan. TCP/IP Protocol Suite 4th edition. TMH
2. J.RichardBurkey. Netrvork Management Concept and Practice. PHI
3. Stevens,'l'CP/lP Illustrated Volume-1, Pearson

4. Tittel:TCP/lB Cenage Learning
5. [-iyless Black. TCP,IP and related protocols, Mccrarv Hill.
6. DougJrals E. Comer, Intemetr+'orking with TCP/IP Vol. I, Principles" Protocols, and
Architecture, Prentice
Hall,India.

Course 0utcomes:
On successful completion of the course, the students will be able to:

Y,,
DEAN
cademr9

Lec,illlrPur tm'P :

col Explain and demonstrate Network Management Architecture, Routing &
Protocols used for Network Management.

(02 Select Routing methods and Protocols for Network Based Management &
Construct Cornputer Network.

co3 Compare Routing Strategies, Networks Contiguration and various protocols
C04 Select network Management Protocols Maintain the network by performing

routine maintenance tasks.



Jabalpu r Engineering Collegc, Jabalpur
(Declared Autonomous by MP Govt.,Affiliated to RGPV, Bhopal)

(AICTE Modcl Curriculum Based Scheme)
Bachelor ofTechnology (B.Tech.) VII Semestcr (Artificial Intelligence & Data Science)

C()URSE CONTENTS

Module-I: Introduction to Cyber security:
Defining Cyberspace and Overview of Computer and Web-technology, Architecture of
cyberspace, Communication and webtechnology, lnternet. World wide web, Advent of internet.
lntemet infrastructure for data transl'er and govemance, Internet society, Regulation of
cyberspace, Concept ofcyber securigi Issues and challenges ofcyber security.

Module-II: Cyber-crime and Cyber law:
Classification of cyber-crimes, CommonCyber-crimes- cyber-crime targeting computers and
mobiles, cyber-crime againstwomen and children, financial frauds, social engineering attacks,
mafware andransomware attacks, zero day and zero click attacks, Cybercriminals modus-
operandi,Reporting of cyber-crimes, Remedial and mitigation measures. Legal perspectiveof
cyber-crime, IT Act 2000 and its amendments. cyber-crime and offences,organisations rlealing
with Cyber-crime and Cyber security in India, Case studies.

Module-III: Social Media Oveniew and Security:
Introduction to Social networks. Types of social media, social media platforms, social media
monitoring, Hashtag, Viral content, Social media marketing, social media privacy, Challenges,
opportunities and pitfalls in online social network, Security issues related to social media.
Flagging and reporting of inaporopriatc content, Laws regarding posting ol inappropriate
content, Best practices for the use of social media. Case studies.

Module -IV: E-Commerce and Digital Payments:
Definition of E- Commerce, Main components of E-Commerce, Elements of E-Commerce
security, E-Commercethreats, E-Commerce security best practices, Introduction to digital
payments,Components of digital payment and stake holders, Modes of digital paymenrs-
BankingCards. Unified Payment lnterface (UPI), e-Wallets, Unstruclured
SupplementaryService Dara (USSD), Aadhar enabled payments, Digital paymenrs
relatedcommon frauds and preventive measures. RBI guidelines on digital payments
andcustomer protection in unauthorised banking transacfions. Relevant provisions of payment
Seltlement Act.2007.
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Module- V: Digital Devices Security, Tools and Technologies for Cyber Security:
End Point device and Mobile phone security, Password policy, Security
patchmanagement, DaIa backup, Downloading and management of third-party
software,Device security policy, Cyber Security best practices, Significance of host
firewall andAnt-virus, Management of host firewall and Anti-virus, Wi-Fi securitl.
Configuration ofbasic security policy and permissions.

Reference Books:
l. Cyber Crime Impact in the New Millennium, by R. C Mishra . Auther Press.
Edition20l0.
2. Cyber Security Understanding Cyber Crimes, Computer Forensics and
LegalPerspectives by Sumit Belapure and Nina Godbole, Wiley lndia Pvt. Ltd.
(FirstEdition, 201l)
3. Security in the Digital Age: Social Media Security Threats and Vulnerabilities
byHenry A. OIiver, Create Space Independent Publishing Platform. (Pearson ,
l3'hNovembeq 2001 

.1

4. Electronic Commerce by Elias M. Awad, Prentice Hall of India Pvt Ltd.
5. Cyber Laws: lntellectual Property & E-Commerce Security by Kumar K, Dominant
Publishers.
6. Network Security Bible, Eric Cole, Ronald Krurz, James W. Conley. 2nd
Edition,Wiley lndia Pvt. Ltd.
7. Fundamentals of Network Security by E. Maiwald, McGraw Hill.
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Jabalpur Engineering Collegc, Jabalpur
(Declared Autonomous by Mp Govt. Afliliated to RGpV, Bhopal)

(AICTE Model Curriculum Based Scheme)
Bachelor ofrechnology (B.Tech.)vIII Semester (Artificial Intelligence & Data science)

COURSE CONTENTS w. e. f. Julv 202J

Module- I Introduction:
Quantitative Finance- Scope- The Functions ofthe Financial System- Market organization
and Structure.

Module- II Numerical methods for finance:
Solving systems of linear equarions- Solving non-linear equations- curve fltting
lnterpolation- Numerical lntegration-Fin ite Difference Methods for partial Ditrerentia''i
Equations.

Module -III Optimization in finance:
Linear Programming- Non-linear programming- euadratic programming- Dynamic

Programming.

Module- IVFinancial time series analysis:
Linear Time Series Analysis- Nonlinear Models, Multivariate Time Series Analvsis.

Module-V Financial reporting antl analysis:
Financial Reporting Standards- Income Stirtements and Balance Sheet- Cash Flow

statements- Financial Analysis Techniques- Inventories- Long Lived Assets-lncome Taxes-
Applications.

ACademl?
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At the end of the coursc the studenls will be able to:
. Use Numerical methods to solve

time series model for a giyen set of
. Describe the tools and

Refrences Books:
l. Joerg Kienitz' Daniel wetterau, "Financial Modclling: Theory, Implementation and practice
MATLAB Source", John Wiley & Sons
2. Gerard Comuejols et al., Optimization Methods in F inance, Cambridge University press.
3. Paolo Brandimarte, "Numerical Methods in Finance and Economics.l. John Wilev & Sons.

Course Outcomes:

JEC,協首満Ⅲ
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Jabalpur Engineering College, Jabalpur
(Declared Autonomous by Mp Govt.,Affiliated to RGpV, Bhopal)

(AICTE Model Curriculum Based Scheme)
Bachelor of rechnology (B.Tech.)vl II semester (Artificial Intelligence & Data Science)

COURSE CONTENTS w. e. f. Jutv 2023

Module- I Introduction: Agile principles-
Improve the quality of data- Analyics insights- Al models

Module. II DevOps: DevOps Process and Lifecycte-
Development - Testing- Configuration Management-lntegration and Deployment_
Monitoring of the software- DevOps tools ,

Module-III Dataops:
Establish Dataops (Prepare for operation- optimize for operation) - lterate Dataops
(Know your data, Trust your data, Use your data) - Improve Dataops

Module- IV MLOPs:
lntroduction to Machine Leaming in production- Machine Learning Data Lifecycle in
Production- Machine Learning Modeling pipelines in production- Deploying Machine
Leaming Models in Production.

Module-V Applications:
Application of DevOps, DataOps and MLOps- Challenges of DevOps, DataOps and
MLOPs- Tools in DevOps, DataOps and MLOps

Referrnces Book:
Dataops, Ml,Ops and Devops; Outpcr,brm Analytics and Softwarc Development with Expen practices
on Process Optimization and Automation. BpB publications ( l6 .lune 2022).
Course Outcomes:
At the end ofthc course thc students will bc able to:
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Jabalpur Engineering Collcge, Jabalpur
(Declared Autonomous by MP Govt.,Affiliated to RGpV, Bhopal)

(AICTE Model Curriculum Based Scheme)
Bachelor ofTechnology (B.Tech.)VIII Semester (Artificial lntelligence & Data Science)

COURSE CONTENTS

Module-I Introduction And Generative Text:
Introduction to Generative Al,Prompt, Elements of a prompt, Designing prompt.
Example prompts lor various use cases,lntroduction to AI Chatbots, Working of AI
Chatbots, PopularAl Chatbots,. For example like ChatGPT and its working, Use cases
ofChatGPT for various users.

Module- II Generative Image, Video and Codes:
Role of AI in Image Generation, Popular AI tools lor lmage Generation. Midjourne.v
for lmage Generation,working of midjourney. Advantages and disadvantages of
Midjoumey, Use cases of Midjourney. AI Tools in Video Making, Working of AI
Video Makers, Beneflts of AI Video Makers, Popular AI Video Makers, Introduction ro
Synthesia, Features of Synthesia, Compatibilty of Synthesia, pros and Cons of
Synthesia. Role of AI Tools in Programming. Copilot by Github, Advanrages and
Drawbacks of Copilot, Auto Iilling Repetitive Code using Copilot, Running Tests
using Copilot. Navigating Unfhmiliar Territory with Copilot, Creating an Application
Entirely With Copilot. All live examples on computer vision.

Module- III OpenAl APIs:
Understanding OpenAI APIs, OpenAI playground, creating Apl keys, Aurhentication.
making requests build chatbots, integration with OpenAI Apl keys.

Module-IV Neural Network, Transformer and LLM:
Applied problems From sirnple perceptron to multi-layer perceptron and its training.
lntroducing deep learning and architectures such as CNN, RNN, GAN and
transformers, Detailed description ol trirnsfbrmer architecture, use cases and various
models for natural language proocessing, Training LLM: Training, fine tuning"
evaluation and feedback through reinlorcement learning.

Module -V Generativc Adversarial Netw,orks (GAN):
Detailed description of GAN architecture. its training and varianls and industrial
applications, standards and eihics lor AI applications.

A灘 7`
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ReFerence 300ks

Ccnerativc AI with LangChain: Bu‖ d Largc Languagc MOdcl(LLM)Apps with PythOn,
ChatCPT and othcr LLMs,Ben AulTarth,2023

Gencralve Al in Practicc,Barnard Mar.2024

Genera“ vc Al wih PythOn,Raghav Bal1 2021

Generative AIin Highcr Education,Cccina Ka Yuk Chan,2024

Course Outcomes: At the end ofthe course the students will be able to:

メ船証

COl Undcrstalnd Rcccnt trends OfAl alnd about Cenerativc AI

C02 lmplement all Algorithms for GenAl
C03 Design &Applicarion OfGen AI solutions for Indusrrial applications



Jabalpur Engineering College, Jabalpur
(Declared Autonomous by Mp Govt.,Affiliated to RGpV, Bhopal)

(AICTE Modcl Curriculum Based Scheme)
Bachelor ofrechnology (B.Tech.)vIll Semester (Artificial Intelligence & Data Science)

(01'RS1l CONTENTヽ

Modulc‐ I BASICS OF COⅣPuTER VIS10N
Introduction‐ Imagc  FoHllation‐ lmage  Rcprcscntation‐ Lincar  F‖ tering‐ Imagc  in
frcqucncy domain― Imagc Sampling‐ Edgc Dctcction‐ Fcature dctcction‐ SIFT and its
variants‐ lmagc Scgmcntation‐Fcaturc matching

Module‐ II MOT10N ANALYSIS
Background SubtractiOn and Modcling― Optical Flow‐ KLT‐ Spatio‐ Temporal Analysis―
Dynamに stcrco‐ Mo6on paramctcr cstimalon

Module‐ III ARCHITECTURES FOR COPIPUTER VIS10N
CNN Architccturcs― COnvolution― PO。ling Layers― Back propagation in CNN―
Transfcr Lcarning― RNN,LSTM,GRU,Encodc″ Dccodcr AFChICcturcs― Autocncodcrs
―Variational Autoencodcrs ― Advcrsarial Gcncrativc NctwOrks ― Scif Atcntion
Mcchanism

Module‐ IV MODELS FOR COMPuTER VIS10N
OttCCt Classincation_VGGNE■  RESNE■ ALEXNE■ DENSENE■  EFFICIENT
NE■ MOBILENE■
INCEPTION V3, OttcCt Dcteclon‐ R‐ChIN, F‐RCN, SSD, Re6nanct YOLO,
ComcrNct imagC SCgmcntaJon‐ tINet SegNct, Mask―RCNN,Attcntion Mode:s‐
TransfOnncrs

Module‐ V APPLICAT10NS AND RECENT TRENDSIN COMPUTER VIS10N

概 躍

i鵠
」朧 _記::島ぷ 11開 L漱 1悧 熙 :淵 i謬

馘 GmcはbL

Rccent Trcnds― Zero―shOt.Onc‐ silot,Fcw― shot Lcaming‐ Sclf‐superviscd Lcarning and
Rcinforccmcnt Lcaming in VisiOn
Rererence 3ooks:

l lan Goodた ‖ow,Yoshua 3cngio,Aar()n Courvillc, 'Dccp Lcarning'',2016
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6.David Forsyth, Jean Ponce, Computer Vision: A Modern Approach. 2002.

Course Outcomes: Alier thc

\8

o thc the students u'ill bc able to -
COl Implement AI based fundamental image processing techniques required for

computer vision
c02 Employ the motion analysis techniques lor solving real lil'e problem
c()3 Apply the deep leaming architectures to various problems
c04 Create their own advanced deep leaming models Develop applications of

computer vision using deep leaming techniques



Jabalpur Engineering College, Jabalpur
(Declared Autonomous by MP Govt.,Affiliated to RGpV, Bhopal)

(AICTE Model Curriculum Based Scheme)
Bachelor ofrechnology (B.Tech.)vIIl Semester (Artificial lntelligence & Data Science)

COURSE CONTENTS

Modulet-l lntmduction:
Introduction to bioinformatics, objectives of bioinformatics, Basic chemistry of nucleic acids,
structure ol DNA & RNA, Genes, structure of bacterial chromosome, cloning rnethodology,
Data maintenance and Integrity Tasks.

Unit-lI Bioinformatics Databases & Image processing:
Types of databases, Nucleotide sequence databases, protein sequence databases, protein
structure databases, Normalization, Data cleaning and transformation, protein folding, protein
function, protein purification and characterization, lntroduction to Java clients, conga,
Using MYSQL, Feature Exlraction.

Unit-lll Sequence Alignment and database searching:
lntroduction to sequence analysis, Models tbr sequence analysis. Methods of oprimal
alignment, Tools for sequence alignment, Dynarnics programming, Heuristic Meihods,
Multiple sequences A I ignment

Unil-lV Gene Finding and Expression:
Cracking the Genome, Biological decoder ring, finding genes through mathematics & leaming,
Cenes prediction tools, Cene Mapping, Application of Mapping, Modes of Gene Expressioit
data" mining the Cene Expression Data.

Unit -V Prcteomics & Problem solving in Bioinformatics:
Proteome analysis, tools lor proteome analysis, Genetic networks, Network properties
and analysis, complete pathway simulation: E-cell, Genomic analysis loi Di\a &
Protein sequences, Strategies and options for similarity search, flowcharts fbr protein
structure prediction.
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Course Outcomes : ljpon completion ol thc course, the students \lill be able to:
C01 Understanding of Bio Informatics
C02 Creating Bioinformatics data retrcaval and techniques
co3 Applying difl'erent tecniques for bioinlbrmatics and problem solving
co4 Design new solutions to diferent case study.

Recommended Books:
l. Copal & Joncs, BlOlNI'ORMATICS with tirndamentals of Genomics &proteomics. TMH puh
2. Rastogi, Bioinlbrmatics {oncepts. skills & Applications. CBS pub
3. Claverie, llio infbrmatics, Mley pub
4. Stekel, Micranay Bio lnfbrmatics, Cambridge

\->'
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Jabalpur Engineering College, Jabalpur
(Declared Autonomous by MP Govt.,Affiliated to RGPV' Ilhopal)

(AtCTE Model Curriculum Based Scheme)

Bachelor ofTechnology (B.Tech.)VIII Semester (Artificial Intelligence & Data Science)

Module' I Design Thinking -
Introduction - What - How - Why - Design Process - Four Questions - Ten Tools -

IdentiI an Opportunity - Scope your opportunity - Draft your design brief.

Module-II Visualizations
Three visualizations - Visualization basics - Journey mapping - Value Chain analysis -
Mind mapping.

Module- III Design Criteria
Design thinking brainstorming - Concepts development - develop concepts - napkin
pitches.

Module-IV Assumption testing -
Rapid Prototyping - Surface Key assumptions - make prototypes.

Module- V Cuslomer cG.creation-
leaming launch - Feedback fiom stake holders - Design the on-ramp - Case study.

Reference Books
l.Jeanne Liedtka, Tim Ogilvie, Rachel Brozenske, "The Designing for Growth Field
Book: A Step-by Step Project Guide", New York: Columbia University Press, 20 14.

2.Jeanne Liedtka, Tim Ogilvie, "Designing for Growth: A Design Thinking Tool Kit
for Managers", New lbrk: Columbia University Press, 201 I .

Course Outcomes
ofthe the students will be able to:

various visualization and solution

solutions to

DEAN
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