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B.E1 COMPUTER SCIENCE AND ENGINEERING (FULL TIME)
2022 REGULATION-CURRICULUM

SEMESTER |
Hours /
= Max. Marks
Nsc; ng{;ze Course Title Cat. | Week 3
' L{T|P| © |[CA|FE| Total
1 22MC101 | Induction Program MC | - | -] - 0 - - -
THEORY
2 22EN101 | Communicative EnglisfiTheory cum Practical))] HS | 2 | 0 | 2 3 50 | 50 | 100
3 22MA101 | Matrices, Calculus and Ordinary Differential BS [ 3|1]|0 4 40 | 60 | 100
Equations
4 22PH101 | Engineering Physics BS |3|1|0 4 40 | 60 | 100
5 22CY101 | Engineering Chemistry BS |3|]1|0 4 40 | 60 | 100
6 22CS101 | Problem Solving and C Programming ES |3]0|0 3 40 | 60 | 100
7 22MC102 | Heritage of Tamils / HS 1(0]|0 1 100 | - 100
MC
PRACTICAL
8 22CS102 | Computer Practice and C Programming ES |0|0| 3| 15| 60| 40| 100
Laboratory
9 22ME102 | Workshop Manufacturing Practices ES |00 4 2 60 | 40 | 100
TOTAL | 225 800
SEMESTER Il
Hours /
= Max. Marks
Nsc; ngcrjsée Course Title Cat. | Week 3
' L|T|P o CA | FE | Total
THEORY
1 22MA202 | Linear Algebra and Linear Programming BS {3110 4 40 | 60 | 100
Problems
2 22HS201 | Universal Human Values HS |2 |1]0 3 40 | 60 | 100
3 22CS201 | Digital Principles and System Design ES [3]0]|O0 3 40 | 60 | 100
4 22EE101 BasicElectrical and Electronics Engineering ES 13110 4 40 | 60 | 100
5 22ME101 | Engineering Graphics and Design ES (1|0 | 4 3 40 | 60 | 100
6 22MCINO1 | Engineering Sprints EE |00 | 2 1 |100| - 100
7 22MC201 | Tamils and Technology/ HS (1|00 1 100| - 100
MC
g | 22NC201 | Ncc cOuRSE I (Only for NCC Students) | NC | 3|0 0] 3 | 401 60 100
PRACTICAL
9 22EN102 | Professional Skills Laboratory HS |00 2 1 60 | 40 | 100
10 22PH103 | Physics Laboratory BS |0|0|3]| 15| 60| 40| 100
11 22CY102 | Chemistry Laboratory BS |0|0|3]| 15| 60| 40| 100
12 22EE102 | Basic Electrical and Electronics Engineering | ES |0 | 0| 3 | 1.5 | 60 | 40 | 100
Laboratory
TOTAL | 245 1100

SEMESTER Il
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Hours / = Max. Marks
NSo. Cé)g(;see Course Title Cat. | Week 3
' L|IT|P| © | CA|FE| Total
THEORY
1 22MA303 | Probability and Numerical Methods BS |3|1|0| 4 40 | 60| 100
2 22CS301 Computer Organization and Architecture PC |3]0]|0 3 40 | 60| 100
3 22CS302 | Software Engineering PC |3]0]|0 3 40 | 60| 100
4 22cs303 | Data Structures andligorithms pc | 3|00 3 40 | 60| 100
5 22CS304 | Operating Systems PC |[3]010 3 40 | 60| 100
6 22MCINO2 | Innovation Sprints EE |0 0|2 1 100 | - 100
7 22NC301 | NCC Coursd Il (Only for NCC Students) NC |3|0|0]| 3* 40 60| 100
PRACTICAL
3 22CS305 | Operating Systems Laboratory pc lolola 2 60 | 40 | 100
9 22CS306 | Data Structures and Algorithms Ppc lololal 2 60 | 40 | 100
Laboratory
TOTAL 21 900
SEMESTER IV
Hours / =
5 Max. Marks
Nsc; ng(;sée Course Title Cat. | Week 3
' L|T]P| O |calFE] Toml
THEORY
1 22MA401 | Discrete Mathematics BS [3|1]0 4 40 60 | 100
2 22CS401 | Design and Analysis of Algorithms PC | 3|0|0| 3 40 60 | 100
3 22CS402 | Theory of Computation PC | 3|0|0| 3 40 60 | 100
4 22CS403 | Object Oriented Programming using C++ PC | 3010 3 40 60 | 100
5 22CS404 | Microprocessors and Microcontrollers ES [3(0|0]| 3 40 60 | 100
6 22MCINO3 | Design Sprints EE 0|02 1 100 - 100
7 22CYMCO01 | Environmental Science MC |2]0]|1 0 100 - 100
PRACTICAL
8 22CS405 | Object Oriented Programming using C++ PC |00 |4 2 60 | 40 | 100
Laboratory
9 22CS406 | Microprocessors and Microcontrollers ES |0|0 |4 2 60 | 40 | 100
Laboratory
TOTAL 21 900

*NCC credit course level | is offered for NCC students only. The grades earned by the students will be recorded
in the Mark sheet, however thesame shall not be considered for the computation of CGPA
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SEMESTER V

Hours / = Max. Marks
NSO' Cé)g(;see Course Title Cat. Week B
' T|P| © | CA| FE | Total
THEORY
1 22CS501 | Database Management Systems PC 0|0 3 40 | 60 100
2 22CS502 | JavaProgramming PC 00 3 40 | 60 100
3 22CS503 | Computer Networks PC 0|0 3 40 60 100
4 22CS504 | Principles of Compiler Design PC 00 3 40 | 60 100
5 22CSOEx | Open Elective | OE 00 3 40 | 60 100
6 22MCINO4 | Ideation Sprints EE 0|2 1 100 | - 100
v 22MC301 | Indian Constitution MC 0|0 0 100 - 100
PRACTICAL
8 22CS505 | Database Management Systems Laboratory | PC 0|4 2 60 | 40 100
9 22CS506 Java Programming Laboratory PC 014 2 60 | 40 100
10 22EN401 | Placement and Soft Skills Laboratory HS 0|4 2 60 | 40 100
TOTAL 22 1000
SEMESTER VI (Regular Stream)
Hours /
= Max. Marks
NSO' ng(;sée Course Title Cat. | \Week 3
' T|P| © | CA | FE | Total
THEORY
PE 00 3 40 | 60 100
1 22CSPEx Professional Elective |
2 22CSPEX Professional Elective I PE 010 8 40 | 60 100
3 22CSPEx Professional Elective Il PE 00 3 40 60 100
4 | 22CSOBx | Open Elective Ii OE 010 3 | 40| 60 100
5 | 22CSOBX Open Elective Il OE 00} 3 | 40| 60 100
5 22CSOKXx Open Elective IV OE 0|0 3 40 | 60 100
PRACTICAL
7 22CS601 | Mini Project EE 0|0 |6 3 60 | 40 100
TOTAL | 21 700

GCE, SALEM (Autonomous) R2022 Syllabus




SEMESTER VI (Protosem Stream)

Hours / = Max. Marks
I\Sl(.) Course Code Course Title Cat. | Week D
' L|T|Pl © CA | FE | Total
THEORY
1 22PSPEO1 | Computational Hardware PE | 3|/0]0 3 100 | - 100
2 22PSPEO2 | Coding for Innovators PE | 3|00 3 100 | - 100
3 22PSPEO03 | Industrial Automation PE |3|0|0| 3 |100| - 100
4 22PSOEO01 | Applied Design Thinking OE |3|0]0 3 100 | - 100
5 22PSOEQ2 | Startup Fundamentals OE |3|0]0 3 100 | - 100
6 22PSOEO03 | Prototype Development OE (3|00 3 100 | - 100
PRACTICAL
7 22PSEEO1 | Robotics EE |0|0|6| 3 |100| - 100
TOTAL 21 700
SEMESTER VII
Hours /
= Max. Marks
I\S|6 Course Code Course Title Cat. Week @
L|T|Pl © |CA|FE| Total
THEORY
1 22Cs701 Cryptography and Network Security PC 13100 3 40 ( 60 | 100
2 22CS702 Python Programming and Frameworks PC [ 3|00 3 40 | 60 | 100
3 22CS703 Machine Learning PC [ 3|00 3 40 | 60 | 100
4 22CS704 Mobile Computing PC | 3]0|0| 3 40 | 60 | 100
5 22MG701 Principles oManagement HS | 3|00 3 40 | 60 | 100
6 22CSPEx Professional Elective IV PE | 3|00 3 40 | 60 | 100
PRACTICAL
7 22CS705 Machine Learning Laboratory PC |00 |4 2 60 | 40 | 100
TOTAL 20 700
SEMESTER VI
Hours /
= Max. Marks
,\?(') Course Code Course Title Cat. Week 3
L|T|P| O |ca|FE] Tom
THEORY
1 22CSPEx Professional Elective V PE [3|0]| 0 3 40 60 | 100
> 22CSPEx Professional Elective VI PE [3|0]| 0 3 40 60 | 100
PRACTICAL
3 22CS801 Project Work EE 0| 0|14 | 7 120| 80 200
TOTAL 13 400
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PROFESSIONAL ELECTIVES (PE)

S.No| Course Code Course Title Cat. Hours/Week Max.Marks
L T P CA ‘FE ‘ Total
List of Professional Electives |
1. 22CSPE101 Software Project Manageme| PE 3 0 0 40 60 100
2 22CSPE102 |Artificial Intelligence PE 3 0 0 40 60 100
3 22CSPE103 |Web Technology PE 3 0 0 40 60 100
4 22CSPE104 |Agile Technology PE 3 0 0 40 60 100
5 22CSPE105 |Data Mining and Warehousiri PE 3 0 0 40 60 100
List of Professional Electives Il
6 22CSPE201 |Software Quality and Testing PE 3 0 0 40 60 100
7 22CSPE202 [Blockchain Technologies PE 3 0 0 40 60 100
22csPE203 |- arallel Computing | pE| 3 0 0 40 | 60 | 100
8. Architecture and Programmir
9 22CSPE204 (Computer Graphics and PE 3 0 0 40 60 100
' Multimedia
10 22CSPE205 |Object Oriented Analysis an¢ PE 3 0 0 40 60 100
Design
List of Professional Electives Il
11 22CSPE301 [Service Oriented Architectur{ PE 3 0 0 40 60 100
12 22CSPE302 |OpenSource Technologies PE 3 0 0 40 60 100
13 22CSPE303 [Big Data Analytics PE 3 0 0 40 60 100
14 22CSPE304 |User Interface Design PE 3 0 0 40 60 100
15. 22CSPE305 [E-Commerce PE 3 0 0 40 60 100
List of Professional Electives IV
16 22CSPE401 Wireless Sensor Networks PE 3 0 0 40 60 100
17 22CSPE402 |Data Visualization Techniqu¢g PE 3 0 0 40 60 100
18 22CSPE403 [Predictive Data Analytics PE 3 0 0 40 60 100
22CSPE404 [Game Theory and its PE 3 0 0 40 | 60 | 100
19. Applications
22CSPE405 |Business Intelligence and its| PE 3 0 0 40 60 100
20. Applications
List of Professional Electives V
21 22CSPE501 |Information Security PE 3 0 0 40 60 100
29 22CSPE502 |Data Science PE 3 0 0 40 60 100
23 22CSPE503 |Social Network Analysis PE 3 0 0 40 60 100
o 22CSPE504 |Natural Language Processin| PE 3 0 0 40 60 100
25. 22CSPE505 |Ethical Hacking PE 3 0 0 40 60 100
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List of Professional Electives VI

26. | 22CSPE601 [computer Hardware and PE | 3 0 3 | 40 | 60 | 100
Troubleshooting
27 22CSPEGO2 [CyberForensics PE 3 0 3 40 60 100
28. 22CSPE603 |Cloud Computing PE 3 0 3 40 60 100
20, | 22cSPEs04 [VOPlle Application PE | 3 0 3 | 40 | 60 | 100
Development
30. 22CSPE605 |Deep Learning PE 3 0 3 40 60 100
LIST OF OPEN ELECTIVE COURSES
cour Hours/Week " Maximum Marks
S.No. Cc;udse Course Cat 5
ode L|{T|P |5 | cAl| FE |Totl
COURSES OFFERED BY THE DEPARTMENT OF MATHEMATICS
1 22MAOEO01 [Sampling Theory and Numerical methods| OE 3 0 0 3 40 60 100
2 22MAOEOQ2 |Numerical Methods OE 3 0 0 3 40 60 100
3 22MAOEO03 |Probability andQueuing Theory OE 3 0 0 3 40 60 100
COURSES OFFERED BY THE DEPARTMENT OF CIVIL ENGINEERING
4 22CEOEO1 | Environmental Management OE 3 0 0 3 40 60 100
5 22CEOEOQ2 | Disaster Mitigation and Management OE 3 0 0 3 40 60 100
6 29CEOED3 Repair andRehabilitation of Building OE 3 0 0 3 40 60 100
Elements
7 22CEOEO04 | Mechanics of Deformable bodies OE 3 0 0 3 40 60 100
COURSES OFFERED BY THE DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING
8 22CSOEOQ1 | Object Oriented Programming Concepts| OE 3 0 0 3 40 60 100
9 22CSOEQ2 | Operating Systems Principles OE 3 0 0 3 40 60 100
10 22CSOEO03 | Computer Communications and Networks OE 3 0 0 3 40 60 100
11 22CSOEO04 | Python Programming OE 3 0 0 3 40 60 100
12 22CSOEO5 | Introduction to Programming in Java OE 3 0 0 3 40 60 100
13 22CSOEO06 | Computer Organization OE 3 0 0 3 40 60 100
14 22CSOEQ7 | Data Structures using C++ OE 3 0 0 3 40 60 100
15 22CSOEO08 | Cloud Computing Fundamentals OE 3 0 0 3 40 60 100
16 22CSOE09 Art|f|C|-aI Intelligence and Machine OE 3 0 0 3 40 60 100
Learning
COURSES OFFERED BY THE DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING
17 22ECOEO01 | Fundamentals of Electron Devices OE 3 0 0 3 40 60 100
18 29ECOEQ2 Principles ofModern Communication OE 3 0 0 3 40 60 100
Systems
19 22ECOEOQ3 | Microcontrollers and its applications OE 3 0 0 3 40 60 100
20 22ECOEO04 | Computer Networks OE 3 0 0 3 40 60 100
21 22ECOEOQ5 | Basics of Embedded Systems OE 3 0 0 3 40 60 100
22 22ECOEOQ6 | Basics of Internet of Things OE 3 0 0 3 40 60 100
23 22ECOEQ7 | Basics of Artificial Intelligence OE 3 0 0 3 40 60 100
COURSES OFFERED BY THE DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING
24 | 22EEOEO01 | Renewable Energy Sources | oE | 3| o] o] 3] 40 | 60] 100
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25 22EEOEQ?2 | Industrial Drives OE 3 0 0 3 40 60 100
26 22EEOEO03 | Energy Conservation and Management | OE 3 0 0 3 40 60 100
27 22EEOEO04 | Electric Vehicles OE 3 0 0 3 40 60 100
COURSES OFFERED BY THE DEPARTMENT OF MECHANICAL ENGINEERING
o8 29MEOEOL Desig.n .of Machine Elements and OE 3 0 0 3 40 60 100
Machining
29 22MEOEO02 | Industrial Engineering OE 3 0 0 3 40 60 100
30 22MEOEQO03 | Industrial Robotics OE 3 0 0 3 40 60 100
31 22MEOEO04 | Power plant Engineering OE 3 0 0 3 40 60 100
32 22MEOEO5 | Principles of Management OE 3 0 0 3 40 60 100
33 22MEOEO06 | Professional Ethics in Engineering OE 3 0 0 3 40 60 100
34 22MEOEOQ7 | Renewable Sources of Energy OE 3 0 0 3 40 60 100
35 22MEOEO08 | Robotic Process Automation OE 3 0 0 3 40 60 100
36 22MEOEQ9 | Total Quality Management OE 3 0 0 3 40 60 100
COURSES OFFERED BY THE DEPARTMENT OF METALLURGICAL ENGINEERING
37 22MTOEO1 | Foundry and Welding Technology OE 3 0 0 3 40 60 100
38 22MTOEO2 | Advanced Surface Engineering OE 3 0 0 3 40 60 100
39 22MTOEOQ3 | Design and Selection of Materials OE 3 0 0 3 40 60 100
40 22MTOEO04 | Nano Science and Technology OE 3 0 0 3 40 60 100
41 22MTOEOQ5 | Materials for Automobile Components OE 3 0 0 3 40 60 100
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PROFESSIONAL ELECTIVE COURSES - VERTICALS FOR HONOURS

Vertical |
Data Science

Vertical Il
Full Stack Development

Vertical 11l
Cloud Computing and
Data Center
Technologies

Vertical IV

Cyber Security and Data

Privacy

22CSH101
Exploratory Data Analysis

22CSH201
Full Stack WebApplication
Development

22CSH301
Cloud Computing

22CSH401
Cyber Physical Systems

22CSH102 22CSH202 22CSH302 22CSH402
Recommender Systems App Development Virtualization Ethical Hacking
22CSH103 22CSH203 22CSH303 22CSH403
/Neural Networks and Deep ServiceOriented Cloud Services Digital and Mobile
Learning Architecture Management Forensics
22CSH104 22CSH204 22CSH304 22CSH404

Text and Speech Analysis

Ul and UX Design

Data Warehousing

Social Network Security

22CSH105 22CSH205 22CSH305 22CSHA05
Business Analytics Software Tesjmg and Storage Technologies Modern Cryptography
Automation
22CSH106 22CSH206 22CSH306 22CSHA06
Image and Video Analytics| Web Application Security Software Defined Engineering Secure
Networks SoftwareSystems
29CSH107 22CSH207 22CSH307 22CSHAT
Computer Vision DevOps Stream Processing Cryptocurrency and
Blockchain Technologies
22CSH208
22CSH108 Principles of Programming 22CSH308 . 22CSH408
. . Security and Privacy in .
Big Data Analytics Languages Cloud Cyber Security
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MINOR DEGREE - VERTICALS

For minor degree, a student shall register for the additional courses (18 credits) from semester V onwards. All thdsaveaiarbesin a particular vertical from any one of the other programmes.

VERTICAL -1 VERTICAL -II VERTICAL -l VERTICAL -1V VERTICAL -V VERTICAL -VI
Civil Engineering Computer Science and Electronics and Electrical and Electronics | Mechanical Engineering | Metallurgical Engineering
Engineering Communication Engineering
Engineering
22CEMO01 22CSM01 22ECMO01 22EEMOL1i Linear and 22MEMO1 Engineering Ad ZZMTdMS§ ical
Construction Materials Programming in C++ Electron Devices Digital Electronics Circuits | Thermodynamics Vlga/lrgzllurggsma
22MTMO02
 2XCEMOZ 22CSMo2 22ECMO02 22EEMO2i Microprocessor | 22MEMO2 Fluid Thermodynamics and
Building Cpnstructlon & | Advanced Dat_a Structures and Digital Electronics and Microcontroller Mechanics and Machinery  kinetics in Metallurgy
Equipment Algorithms
22CEMO3 c 22((:)5M0§ ion and 22ECMO3 22EEMO37 Control Systems| 22MEMO3 Manufacturing) 2'2'\/I|T'\B/|0ri5 iour of
Concrete Technology omputer Organization an Electronic Circuits y Processes echanical benaviour o
Design Materials
. . 22MTMO04
22CEMO04 22CSM04 22ECM04 22EEMO04i Measurements| 22MEMO04 Materials R b .
Environmental Engineering | Advanced Operating Systems  Signal Processing andInstrumentation Engineering atlt\a/letrz;rui?es "

_ 2ZCEMOS 22CSMOS 22ECMOS 22EEMOSi Electrical | 22MEMO5 Kinematics of 22MTMOS
Basics of Transportation Data Communication and Fundamentals of Microprocessors Machines Machinery Corrosion and Surface
Engineering Computer Networks and Microcontrollers Engineering

22CEM 2 M 22ECM . 22MTM
(22CEMOS 2CSMO6 CMO6 22EEMO6i Electrical Driveg 22MEMO06 Hydraulics : %
Repair and Rehabilitation | Programming Essentials in Analog anq D|g|tal and Control and Pneumatics Materials Characterization
Structures Python Communication
22CEMO7 N Zﬁs'\"? s 22ECMO7 22EEMO7i Electric Vehicles 22MEMO7 Design of N Z_ZMTA'V'W
Green Building Technology| “\dvanced Database System o, hication Networks and Control Machine Elements utomotive, Aerospace anc
Concepts Defense Materials
22CSM08 22ECMO08 )
_____ Virtualizati d Cloud Fundamentals 22EEMO8i Electrical Energy| 22MEMO08 Heat and Mass
Inualization and Clou Conservation anduditing | Transfer
Computing of loT
22ECMO09
. 22MEMO09 Metrology and
---------- Wireless Sensors and | 22EEM09i SMPS and UPS| guaiiy Gontrol
Networking
22ECM10 A ;
__________ Fund tals of Embeddel 22EEM107 Utilization of 22MEM10 Dynamics of
undamentals of Embedde Electrical Energy Machinery
Systems
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LIST OF MINOR DEGREE - VERTICALS

c Hours/Week | £ | Maximum Marks
S.No. c? u(;se Course Cat 2
oae L | T|P| S| CA| FE |Total
CIVIL ENGINEERING
1 | 22cEmo1 | ConstructiorMaterials OE | 3| 0| 0| 3| 40| 60 | 100
Building Construction &
2 22CEMO02 Equipment 6s OE 3 0 0 3 40 60 | 100
3 | 22cEmo3 | Concrete Technology OE | 3| 0| 0| 3| 40| 60 | 100
4 22CEMO4 Environmental Engineering OE 3 0 0 3 40 60 | 100
5 22CEMO5 Basics ofTransportation Engineering OE 3 0 0 3 40 60 | 100
Repair and Rehabilitation of
6 22CEMO06 Structures OE 3 0 0 3 40 60 | 100
7 | 22cEmo7 | Green Building Technology oE | 3| 0| 0| 3] 40 | 60| 100
COMPUTER SCIENCE AND ENGINEERING
1 22CSM01 Programming in C++ OE 3 0 0 3 40 60 | 100
2 22CSMO02 Advanced Da‘ga Structures and | OE 3 0 0 3 40 60 | 100
Algorithms
3 22CSMO03 | Computer Organization and Design OE 3 0 0 3 40 60 | 100
4 22CSM04 Advanced Operating Systems OE 3 0 0 3 40 60 | 100
5 292CSMO5 Data Communication and Computer OE 3 0 0 3 40 60 | 100
Networks
6 22CSMO06 Programming Essentials in Python OE 3 0 0 3 40 60 | 100
! 22CSMO07 | Advanced Database System Conceptg E 3 0 0 3 40 60 | 100
8 22CSMO08 | Virtualization and Cloud Computing OE 3 0 0 3 40 60 | 100
ELECTRONICS AND COMMUNICATION ENGINEERING
1 22ECMO01 Electron Devices OE 3 0 0 3 40 60 | 100
2 22ECMO02 Digital Electronics OE 3 0 0 3 40 60 | 100
3 22ECMO03 Electronic Circuits OE 3 0 0 3 40 60 | 100
4 22ECMO04 Signal Processing OE 3 0 0 3 40 60 | 100
5 22ECMO05 | Fundamentals of Microprocessors andOE 3 0 0 3 40 60 | 100
Microcontrollers
6 22ECMO06 | Analog and Digital Communication| OE 3 0 0 3 40 60 | 100

GCE, SALEM (AUTONOMOUB)R SYLLABUS 11




7 22ECMO7 Communication Networks OE 3 0 0 40 60 | 100
8 22ECMO08 Fundamentals of loT OE 3 0 0 40 60 | 100
9 22ECMO09 Wireless sensors and networking| OE 3 0 0 40 60 | 100
10 22ECM10 | Fundamentals of Embedded systemsOE 3 0 0 40 60 | 100
ELECTRICAL AND ELECTRONICS ENGINEERING
1 22EEMO1 Linear and l_)igi'gal Electronics OE 3 0 0 40 60 | 100
Circuits
2 22EEMO02 | Microprocessor and Microcontroller OE 3 0 0 40 60 | 100
3 | 22EEMO3 Control Systems OE | 3|00 40 | 60 | 100
4 | 22EEMO4 | Measurements and Instrumentation OF | 3 | O | © 40 | 60 | 100
5 | 22EEMO5 Electrical Machines OE 1 3100 40 | 60 | 100
6 22EEMO06 Electrical Drives addControl OE | 3]0]0 40 | 60 | 100
7 22EEMO07 Electric Vehicles and Control OE | 3]0]0 40 | 60 | 100
8 22EEMO8 Electrical EnAe\L%)i/ﬁ(r?gnservation and OE 3 0 0 40 60 | 100
9 | 22EEMO9 SMPS and UPS OE | 3|00 40 | 60 | 100
10 | 22EEM10 Utilization of Electrical Energy OE | 31010 40 | 60 | 100
MECHANICAL ENGINEERING
1 | 22MEMO1 Engineering Thermodynamics OE | 31010 40 | 60 | 100
2 | 22MEMO2 Fluid Mechanics and Machinery OE | 31010 40 | 60 | 100
3 | 22MEMO03 Manufacturing Processes OE 1 3100 40 | 60 | 100
4 | 22MEMO4 Materials Engineering OE | 3100 40 | 60 | 100
5 | 22MEMO05 Kinematics of Machinery OE |1 3100 40 | 60 | 100
6 22MEMO06 Hydraulics and Pneumatics OB | 31010 40 | 60 | 100
7 22MEMO7 Design of Machine Elements OE | 3100 40 | 60 | 100
8 | 22MEMO8 Heat and Mas3$ransfer OE | 3100 40 | 60 | 100
9 | 22MEMO09 Metrology and Quality Control OE 13100 40 | 60 | 100
10. | 22MEM10 Dynamics of Machinery OE 3 0 0 40 60 | 100

METALLURGICAL ENGINEEING
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1 | 22MTMO1 Advanced Physical Metallurgy OF 40 | 60 | 100
2 29MTMO2 Thermodynamics and Kinetics in| OE 40 | 60 | 100
Metallurgy
3 | 22MTM03 | Mechanical Behaviour of Materialy OF 40 | 60 | 100
4 | 22MTMO4 Rate Processes in Metallurgy | OC 40 | 60 | 100
5 | 22MTMO5 | Corrosion and Surface Engineerin{ ©F 40 | 60 | 100
6 | 22MTMO6 Materials Characterization OE 40 | 60 | 100
7 2oMTMo7 | Automotive, Aerospace and Defenq OE 40 | 60 | 100
Materials
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Computer Science and Engineering Scheme of Instruction

Categories Credits Credits Credits
recommendedby recommendedby Breakup for
AICTE Anna University CSE Students

Humanities and Social
Sciences (HS)/ Humanities
and Social Sciences
Mandatory Courses 16 10 14
(HSMC)
Basic Sciences (BS) 23 25 27
Engineering SciencES) 29 18 23
Program Core (PC) 59 61 57
Program Electives (PE) 12 18 18
Open Electives (OE) 9 12 12
Empl. Enhancement
Courses (EEC) 15 16 14
Mandatory Courses (MC) 0 0 0
(Zero Credit)

Total 163 162 165
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SYLLABUS

GCE, SALEM (AUTONOMOUB)ZR SYLLABUS 15



PROFESSIONAL CORE COURSES
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COMPUTER SCIENCE AND ENGINEERING - FULL TIME

REGULATION 2022 7 SYLLABUS

SEMESTER-I

22MC101

INDUCTION PROGRAM Semester |

PREREQUISITES

Category | MC Credit 0

L T P TH

Hours/Week
0 0 0 0

INDUCTION PROGRAM (MANDATORY) - 3 WEEKS DURATION

LIST OF EXPERIMENTS
0 Physical activity.
Creative Arts.

O« O« O¢ O

Literary.
Proficiency Modules.

O¢ O«

Visits to local Areas.

O« O«

Universal Human Values.

Lectures by Eminent People.

Familiarization to Dept./Branch & Innovations.

Total = 21 Days
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22EN101 COMMUNICATIVE ENGLISH SEMESTER I

CATEGORY HS | Credit 3

PREREQUISTIES LlTIlP TH
Basic language skills listening, speaking, reading and writing Hours/Week

2 |02 4

COURSE OBJECTIVES

1. | Todevelop the communicative skills of learners by engaging them in reading, writingand grammar learning activiti

2. |To inculcate |l earnersdé abilitmandas read texts, summg
3. | To assist learners to acquire writing skills for academic, social and professional purposes

. |To improve |l earnersd vocabulary and grammar to supf
UNIT | COMPREHENSION 6 [0 [6 [12

Listeningi Interview with personal assistant, An interview with a business consultant, Describing changes in a company, O
dimensions of products.

Speaking Selfintroduction, name, home background, study details, area of interest, hobbies, strengths and weaknesses
Reading- Reading for detailed comprehension, specific information, Understanding notices, messages, timetables, grapf
to technical contexts.

Writing T Dialogue writing in a business context.

Grammar- Parts ofspeech, Tenses, Voices, Common errors in English, Stggbt agreement, NodRronoun agreemen
Prepositions and Articles.

UNIT Il RECOMMENDATION 6 [0 |6 [12
Listeningi An interview about a production process, Telephone conversations, Makiehamging appointments, Description
how a product is advertised.

Speaking Personal interview, dress code, body language, required skills, corporate culture and mock interview.
Reading- Reading technical texts from journals, newspapers and technical blogs.

Writing - Writing checklists, Recommendations.

Grammar- Prefix and suffix, Synonyms, Antonyms, Verb fora&uxiliary verbs, Modal verbs, Phrasal verbs, Pronouns, Adv
and Adjectives.

UNIT Il | CONVERSATION 6 [0 |6 [12
Listening- Conversation between two employees, Interview about change in job and corporate gift giving, Creating good
presentation.

Speaking- Role play- examiner and candidate, customer and sales manager, team leader and team member, intery

applicant, industrialist and candidate.

Reading- Reading advertisements, gadget reviews, user manuals.

Writing - Providing instruction, Writing Enails- Attending workshops, Paper submission for seminars and conferences, Arr

and cancelling a meeting.

Grammar Conditional statements, Redundancies, Collocations and Meanings of individual words.

UNITIV | REPORTING 60 |6 [12

Listeningi Working in an international team, Statistical information, Interview with investor relations, Radio interviews.

Speaking Giving a speech, Describing given data, Discussing company information, Summarizing an article.

Reading- Reading longer technical texts, cause and effect essays, newspaper articles, company profiles.

Writing - Essay writing on social topics, Technical Report Writirgtatus reports on projects, Feasibility reports and event re

on seminars, conferences, meeting.

Grammar- Compound words, Conjunctions, Sentence completion, Negation in statements and questions.

UNITV | INTERPRETATATION 6 [0 |6 [12

Listeningi An interview with career advisor and recruitment agent, Feedbacks, Meeting extracts.

Speakingi Qualities required for employability, Improving employee productivity, presentation on praoleing skills,

teamwork, creativity and leadership quality.

Reading- Reading brochures, telephone messages, social media messages relevant to technical contexts.

Writing - Letter Writingi Formal Letters and Informal Lettersover letter with resume, Mind maps, Chaitgerpreting statistical

data, charts, graphs and tables.

Grammar- One word substitution, Abbreviations and acronyms in technical contexts and technical vocabulary, Idioms.
Total (30L + 30P)= 60 Periods
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REFERENCE BOOKS:

1. Meenakshi Raman arhngeeta Sharma. Professional English. Oxford University Press, New Delhi, 2019.
2. Krishna Mohan, Meera Bannerji. Developing Communication Skills. Macmillan India Ltd, Delhi, 1990.
3. Sanjay Kumar, Pushp Lata. English Language@mehmunication Skills for Engineers. Oxford University Press, 201

E-RESOURCES:

1. https://learnenglish.britishcouncil.org/

2. https://www.bbc.co.uk/learningenglish

COURSE OUTCOMES: Bl oomés T
Upon completion of this course, the students will be able to: Mapped
Cco1 comprehend the main ideas, key details and inferred meanings of technical text| Understand
C0o2 use language effectively at technical and professional contexts Apply
COo3 apply the academic and functional writing skill§éanmal and informal communicativ
contexts Apply
CcoO4 interpret pictorial representation of statistical data and charts Apply

COURSE ARTICULATION MATRIX

COs/POs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | POl1l1 | PO12 | PSOl1l | PSO2
col 1 1 3 1 1
co2 1 1 3 2 2
COo3 2 1 3 1 1
co4 3 1 3 1 1
Avg 1.75 1 3 1.25 1.25

3/2/1-indicates strength of correlation (3 High, 2-Medium, 1- Low)
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MATRICES, CALCULUS AND ORDINARY
22MA101 DIFFERENTIAL EQUATION S Semester I
B.E. (Common to all Branches Except EEE)
PREREQUISITES Category | BS Credit 4
Basic 12" level Matrices, Differential Calculus, Integral Calculus L T P | TH
and ODE Hours/Week
3 1 0 4

Course Learning Objectives

1 To know the use of matrix algebra needed by engineers for practical applications.

To understand effectively both the limit definition and rules of differentiation.

To familiarize in solving maxima and minima problems in wamiables.

To obtain the knowledge of multiple integration and their related applications.

gl |lw]|N

To obtain the knowledge to solve second order differential equations with constant and variable coefficients.
Unit | MATRICES 9 3 0 12

System of linear equatioiisCharacteristic equation of a MatiixEigenvalues and Eigenvectdr®roperties CayleyHamilton
theorem (excluding proofj Diagonalization of Matrices Reduction of quadratic form to canonical form by orthogg
transformaibn.

12

Unit 1l

DIFFERENTIAL CALCULUS 9 3 0

Representation of functiond.imit of a function- Continuity - Derivatives- Differentiation rul

esMaxima and Minima of thq

function of a si

ngle variable.

Unit 111

FUNCTIONS OF SEVERAL VARIABLES

9

3 0

12

Partial derivative$ E u |

erd6s theorem

series.

f o Tt Total @enivativeshlacobiass Maxinta,cMinima and Saddl
pointi Method of Lagrangian multiplieisTay | or 6 s

Unit IV

MULTIPLE INTEGRALS

9

3 0

12

Multiple integrals Doubleintegralsi Change of order of integration in double integiial€hange of variables (Cartesian
Polar)i Application to Area$ Evaluation of Triple integrals Application to volums.

Unit V ORDINARY DIFFERENTIAL EQUATIONS 9 3 0

12

Second order linear differential equations with constant and variable coeffi¢i€atschyEuler equation and Cauch
Legendr eds |[|-iMeteod of vagiglionaof pa@meteisSimultaneous first order linear equations with cons

coefficients.
Total (45L+15T) = 60 Periods
Text Books:
1 |Grewal B.S, fAHi gher ERdfionnkhannai Pobljcativres,tDblle, 2015.i cs o, 43
2 Jain R.K. and Iyengar S. R. K. , "“Hiliflod, Narss®uwblitatiEhs, dlewrDells, 200

Reference Books:

1 James Stewart, i'teditoe Gangagelleaiad, dew Dalhg 2014. 2

P. Kandasamy, K. Thilagavathy and K. Gunayv athBditon,
S. Chand & Co. Ltd. New Delhi, 2010.
Srimanta pal and Subath.C. Bhumia, AEngineering WM

i Adv an c éd@&ditEm IphnWidey & Songy200fat he mat i ¢ s
P, Ruk nma n g &Editom ®eaisan,EChenriaiEsn e

Er win

5 Si va
2013.

Kreyszig,

Ramakri shna Das.
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Course Outcomes: Bl oombd
Upon completion of this course, the students will be able to: Taxonomy Level
CO1 | Learn the fundamental knowledge of Matrix theory. Understand
CO2 | Use both the limit definition and rules of differentiation to differentiable functions. Apply

CO3 | Apply differentiation to solve maxima and minima problems. Apply

CO4 | Apply integration to compute multiple integrals, area, volume, integrals in polar coording Apply

addition to a change of order and change of variables.
CO5 | Apply various techniques in solving differential equations. Apply

COURSEARTICULATION MATRIX

PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO | PO | PO |P
10 11 | 12

@)

PS
02

COs/
POs
CO1

CO2

COo3

CO4

2
2
2
2
2

NI NIDNINIDN

CO5

oooooooooooopg
NIRRT S S ;)

2 2

Avg

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22PH101 ENGINEERING PHYSICS SEMESTER |
PREREQUISITES CATEGORY BS | Credit | 4
L |T|P|TH

Basic theoretical knowledge in Physics Hours/Week
3 10| 4

CourseObijectives:

1. | Principle, working and industrial applications of LASER and optical fiber

2| Basic concepts of quantum physics and matter waves

3. | Mode of transmission of heat by conduction mechanism with experimental illustrations

4. | Basics ofcrystal structure, types of crystal and its defects

5. | Principle, working and industrial applications of LASER and optical fiber
UNITI | ULTRASONICS AND ACOUSTICS |9 [3 [0 J12

ULTRASONICS: Introductiori Production- Magnetostriction effect Magnetostriction generatdr Piezoelectric effect
Piezoelectric generatdrDetection of ultrasonic wave$’ropertiesi Acoustical grating Velocity measuremehindustrial
applications Drilling, welding, soldering and cleaningsONART Medical applications (Qualitative).

ACOUSTICS OF BUILDINGS: IntroductioiiReverberation and reverberation tireactors affecting acoustics of buildin
and their remedies Absorption cdefficienti Basic requirements for the acoustically good auditorium.

UNIT Il | LASERAND FIBER OPTICS |9 [3 |0 [12

LASER: Stimulated absorption, spontaneousemisaiuh stimulated emissioilPopulation inversion Pumping method$
Types of laserNdi YAG, COqlaseri Industrial and medical applications (Qualitative)

FIBER OPTICS: Principle of optical fibé&rStructure and classification of optical fiieCritical angle- Numerical aperturé
Acceptance angle Fiber optic communication (Block diagram).

UNIT Ill | THERMAL PHYSICS |9 [3 Jo J12
Modes of transmission of heatConductioni Convectioni Radiationi Thermal conductivityi Coefficient of thermal
conductivity and its unit Thermal conduction through compound media in sdriBetermination of thermal conductivity
Searl ebds method for good ¢ ondu citTlermsljnsulatm@niateriatsTihermal imsaatidn
in buildings.
UNIT IV | QUANTUM PHYSICS |9 [3 |0 [12
Matter waves§ experimental evidenceDavisson and Germer experimérns ¢ h r o e dvave ggeatiok Time independen
and dependent equationg’hysical significance of wave functiénParticle in a onelimensional boX Electron Microscope
(Qualitative).
UNITV | CRYSTAL PHYSICS |9 [3 o J12
Latticei Unit celli Bravais latticé Number of atoms per unit cell, atomic radius, coordination number, packing f&ctmtal
growth techniques: Bridgman, Czochralski techniques. Crystal imperfectamst defect$ Schottky defect, Frenkel defie
i Line defectd Edge dislocation, Screw dislocatiorPlanar defects Grain boundaries, Twin boundaries.

Total (45L+15T) = 60 Periods

Text Books:

1. ArumugamM O6Engineering Physics6é, Anuradha publishe
2. Rajendran V. and MarikaniA 6 Engi neering Physicséb, PHI Learnin
3. PalanisamyP.K 6 Engi neering Physicsd, SCITECH Publicati
4. Ragavany 6 Mat eri al science and engineeringéb, Prenti

5. Introduction to crystal growtHPrinciples and Practice, H.L. Bhat, Taylor and Francis, 2015 edition

Reference Books:

1. Gaur R. K. and Gupta S. L, O0Engineering Physicsbéb,
2. Arthur Beiser6 Concepts of Modern Physicsd, Tata McGraw
3. Gerd keiser, 00Optical f i be Publsionm@oulid, S%Edition, 20075 6, Tat
4 Orazio Sveltopavi d C. Hanna, OPrinciples of Lasersdéd, Sp

E-Reference
1 https://nptel.ac.in/courses/115105129
2 https://nptel.ac.in/courses/115107095
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Course Outcomes:

Bl oomob6s

Upon completion of this course, the students will be able to: TaxonomyMapped
cOo1 The principle, production of ultrasonics and its engineering applications. Apply
co2 | Theprinciple and applications of laser and optical fiber. Understand
COo3 The basic concept of quantum physics. Remember
co4 | The various modes involved in heat transmission and thermal insulating materig Analyze
CO5 The basics of crystaltructure, crystal defects and crystal growth techniques. Evaluate
COURSE ARTICULATION MATRIX
cod PO| PO|PO|PO|PO|PO|PO|PO|PO|PO| PO PSOL | PSO2
POs PO12
1 2 3 4 5 6 7 8 9 10 11
co1 3 2 1 1 1 1 2
CO? 2 3 1 1 2 1 2
co3 3 2 1 1 1
coa 3 2 1 1 2 1 1
CO5 2 2 1 1 2 1
Avg 26 | 2.2 1 1 175 1 1 1.4

3/2/1%-indicates strength of correlation (3 High, 2-Medium, 1- Low)
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22CY101 ENGINEERING CHEMISTRY Semester I

PREREQUISITES Category BS Credit 4

Basic Chemistry L T p TH
Hours/Week

3 1 0 4

Course Learning Objectives

1 Basic Principles of Spectroscopy and their applications.

Knowledge of different methods for water analysis and purificatidfia®&omaterials and its application.

Various adsorption techniques and basic knowledge of Phase equilibria.

Principles of electrochemistry, electrochemical cells, corrosion, and its control.

galb~|lw]|N

Basis of polymer preparations and applicationsemtthncement of the quantity and quality of fuels.

Unit | SPECTROSCOPIC TECHNIQUES 9 3 0 12

BeerLambert's law (problem)UV visible spectroscopy: Principle, Chromophores, auxochrome, electronic transitior
instrumentation (N@applications). IR spectroscopy: Principl#sstrumentation and applications of IR in® and CQ.

Flame photometryprinciple -instrumentation-estimation of sodium by flame photometer. Atomic absorption spectrosc
principles-instrumentationestimation of nickel by atomic absorption spectroscopy.

Unit Il WATER TECHNOLOGY AND NANOTECHNOLOGY 9 3 0 12

Hardness of watdr typesi expression of hardnessunitsi estimation of hardness of water by EDTAoiler troubles (scalg
and sludgej treatment of boiler feed watéinternal treatment (phosphate, colloidal, sodium aluminate and calgon conditi
external treatmerit lon exchange process, zeolite prodegesalination of brackish watérReverse Osmosis.

Nano chemistryi preparations and properties of hanomateiial®norods nanowiresi nanotube$ carbon nano tubes ar
their application.

Unit I SURFACE CHEMISTRY AND PHASE EQUILIBRIA 9 3 0 12

Adsorption: Types of adsorptidnadsorption of gases on solidsdsorption of solute from solutiofisadsorption isothermis
Freundl i ch 6s Jaldasnog nputiiroénsisathedost chreprtm o n

Phase rule: Introduction, definition of terms with examples, one component systeansysteni reduced phase rulethermal
analysis and cooling curvéswo component systenisleadsilver systeni Pattinson process.

Unit IV ELECTROCHEMISTRY 9 3 0 12

Electrode Potential Oxidation and Reduction Potentials Electrochemical serie§ Significance and application
Electrochemical cell, Cell potential, derivation of Nernst equation for single electrode potanti@rical problems on EoF
and Eei - numerical problems.

Electrochemical theory of corrosion with respect to iron. Factors influencing the corrosion rate: physical state of, thatune
of the metal, area effect, over voltage, pH, temperature, and nature of the corrosion product. Types of corrosiorsegegs;
(i) Differential aeration corrosioroxygen concentration cell, (ii) Stress corrosierplanationcaustic embrittlement. Corrosid
control by i) Cathodic protectiensacrificial anode and impressed current methods i) Protective coatitgs catings
galvanizing and tinning.

Unit VvV POLYMERS AND FUELS 9 3 0 12

Polymersi definition i polymerizationi typesi addition and condensation polymerizationfree radical polymerizatiq
mechanismi plastics, classificatioiii preparation, properties and uses of PVC, Teflon, polycarbonate, polyurethane6 f
PETi Rubber vulcanization of rubber, synthetic rubbérbutyl rubber, SBR biopolymersi Nylon-2-Nylon-6 andPHBV

Fuels- classification with examples, calorific vaketassification (HCV & LCV), determination of calorific value of solid &
liquid fuels using Bomb calorimetePetroleum crackingfluidized bed catalytic cracking. Knocking in IC engine, its ill efég
and prevention of knocking. Arkinocking agent: Leaded and unleaded petrol.

Total (45L+15T) = 60 Periods
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Text Books:

1 [Ss. S. Dara and S. S. Umar e, "A Textbook of Engine
2 |P. C. Jain and Monika Jai n, "Engineering Chemistr
3 |S. Vairam, P. Kal yani and Suba Ramesh, "Engineer.i

Reference Books:

1 |FriedrichEmi c h, "Engineering Chemistry | Scientific 1In
2 [Prasanta Rath, "Engineering Chemistry | Cengage L
3 |Shi kha Agarwal , -BEundamemtelssandippligatios h @ambridge Unyversity Press, Delhi, 20
E- References :
1 |www.onlinecourses.nptel.ac.in/
2 |www.ePathshala.nic.in
Course Outcomes: Bl oombd
Upon completion of this course, the students will be able to: Taxonomy Level
CO1 | Recall the basic principles of spectroscopy and their applications Remember
CO2 | Paraphrase thdifferent methods for water analysis & purification and Nanomaterial § Understand
applications
CO3 | Apply the various adsorption techniques and basic knowledge of Phase equilibria Apply
CO4 | Integrate the principles @lectrochemistry, electrochemical cells, corrosion, and its contrg Create
COS5 | Assess the basis of polymer preparations & applications and enhancement of the qu Evaluate
quality of fuels.
COURSE ARTICULATION MATRIX
COs/ | PO | PO2| PO3 | PO4 | PO5| PO6 | PO7 | PO8| PO9| PO | PO | PO |PSO| PS
POs 1 10 11 | 12 1 02
Co1 3 3 3 3 1
CO2 3 2 1 2 3 1
Cco3 3 1 1 2 1
CO4 2 1 1 2 2 3
CO5 3 2 3 2 1 1
Avg 28| 1.8 1.8 1.2 22 | 14
3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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http://www.onlinecourses.nptel.ac.in/noc18_ee41
http://www.epathshala.nic.in/

22CSs101 PROBLEM SOLVING AND C PROGRAMMING SEMESTER I
(Common to CSE, ECE, Civil, Mechanical and Metallurgy)

PREREQUISITES CATEGORY ES Credit 3

NIL L T P TH
Hours/week

0 0 3

Course Objectives:

1. | To use general problesolving techniques to device solutions to problems

2. | Tounderstand the inpaiutput relations of software involved in developing and converting a C program to a exe
code.

3. | To providecomplete knowledge about the programming concepts of C language.

UNIT | SYSTEM SOFTWARE, PROBLEM SOLVING, AND C PROGRAMMING 9 10]0]09

High level programming languageMachine level languageRole of system software (Editor, Compiler, Assembler, Lin
Loader, and Operating System) in developing and executing a C program

C Programming: Character SetCase sensitivity Identifiersi Keywordsi Literalsi Data types Declaration statemeint
Variables and their associated informatidformatted and unformatted console inputput statements Type conversiori
Operatorg Precedence and AssociativityPre-processor directives (#include and #definéle main() function

General problensolving Techniques: Algorithri Flow-charti Pseudocodé Developing solutions for problems involvin
only operators and writing their equivalent C programs

UNIT I CONTROL STATEMENTS 9 /0 |0 |9

General problensolving Techniques: Representing Decision makinglsé statemerit switch-case statemerit Looping
statements: for loop, while loop and-ddnile loopi Branching statements: break and continue with Algorithm, fibart,
and Pseudocode.

C Programming: Decision Making=-élse statemerit switch-case statemeiitLooping statements: for loop, while loop a
do-while loopT Branching statements: break and contifiidesting

Developing solutions for problems involving control statements using General prsbleimy Techniques and the
equivalent C programs

UNIT I ARRAYS, POINTERS, AND STRINGS 910 |0 |9

Onedimensional and twadimensional Arrays: Declaratidgninitialization Processing Pointers: Declaration Initialization
T Processing Relation between pointers and arrfyStringsi String operation$ C Library support for String handling
Developing solution for problems involving arrapminters and strings using General problesiving Techniques an
their equivalent C programs

UNIT IV FUNCTIONS 9 |0 |0 |9

Functioni Library functions and usetefined function§ Function prototypes and function definitioh®arameter passin
mechanism$Recursiori Storage classdsWorking with multiple sourcéiles

Developing solution for problems involving functions using General profsigiing Techniques and their equivalent
programs.

UNIT V STRUCTURES, UNIONS AND FILE 910 |0 |9

Structure: declaratiohdefinitioni Structure within a structuiePassing structures to functidnérray of structure$ Pointers
to structure$ Unioni File operations: reading and writing/appending to binary and text files.

Total (45 L)= 45 Periods

Text Books
1. | Balagurusamy , AProgramming i n-H#NS!SAdOE ®J22. Tat a Mcgr aw
2.|Yashavant P. Kanetkar, fALet Us Co, BPB Publicat
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Reference Books:

1. |Venugopal, fAMastering Co-HilEdeationn2006Edi ti on, Tat a
2. |R. G. Dromegl vé How by computerso, Prentice Hall,
3./|Greg Perry and Dean Miller, AC Programming Abso

4. |Brain W. Kernighan and Ritchie Denni s Peafsohhl888.C P

E-Reference:

1. | https://www.learrc.org/

2. | https://www.programiz.comprogramming

COURSE OUTCOMES:

Bl oomdés Ta
Upon completion of this course, the students will be able to: Mapped
CO1 | Explain the concepts of @rogramming and roles of system software in Understand
programming
CO2 | Use general problersolving techniques to develop solutions to problems Apply
CO3 | Apply the concepts of C programming to develop solutions by writing C progral Analyze
COURSE ARTICULATION MATRIX
COs/PO9q PO1| PO2| PO3 | PO4| PO5| PO6| PO7| PO8| PO9| PO10| PO11| PO12| PSO1| PSO2
CO1 3 3 2 2 2 1 2 2 3 2
CO2 3 3 2 2 2 1 2 2 3 2
COo3 3 3 2 2 2 1 2 2 2 2
Avg 3 3 2 2 2 1 2 2 3 2
3/ 2 /1- indicatesstrength of correlation (3- High, 2- Medium, 1- Low)
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jkpou; kuG Semester |
22MC102 B.E (Common to all Branches)
Kd;epge;jidfs;: Category HSMC | Credit 1
Yfifzk; kw;Wk; yf;fpaj;jpd; mbg;gilfs; L T |P|TH
Hours/Week
1 0O |0] 1

ghinewp Nehf;fq;fs;: khztu;fshy;

1. |jkpo; nkhop kw;Wk; ,yf,fpak; gw;wpa mwpitg; ngw KbAK;.
> ghuk;ghpak;> ghiw xtpag;fs; Kjy; etPd xtpaq;fs; kw;Wk; rpw;gf; fiyfs; gw;wp njupe;J nfhs;s
" |KbAKk;
3. |ehl;Lg;Gwf; fiyfs; kw;Wk; tPu tpisahl;Lfs; gw;wp mwpe;J nfhs;s KbAK;
4. |ikpou;fspd; xOf;f newpKiwfisg; gw;wp njupe;J nfhz;L mjd;gb ele;J nfhs;s KbAk;.
5 |90a;fhy .ejpa Njrpa ,afifk; gw;wpAk:> ,ejjpa kfifspd; gd;ghliby; jkpoufspd; ga;fspg;G gw;wpAk;
" led;F mwpe;J nfhs;s KbAKk;.
| 3 0 0| 3
I I )
| |
T I
i .
| |
| I 3 |olo]|3
| |
| |
. .
.
" 3 |0|0] 3
v 3 0|0 3
.
; ;
. .
;
V 3 0[O0} 3

Total= 15 Periods
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Text Books:

1 |jkpof tuyhW - kf;fSk; gz;ghLk; - Nf.Nf. gps;is (ntspaPL: jkpo;ehL ghlE}y; kw;WKk;
fy;tpay; gzpfs; fofk;)

2 [fzpdpj; jkpo; - Kidth; ,y.Re;juk; (tpfld; gpuRuk;)

3 [fPob - itif ejpf;fiuapy; rq;ffhy efu ehfhpfk; (njhy;ypay; Jiw ntspaPL)

4 |InghUie - Mw;waq;fiu ehfupfk;. ( njhy;ypay; Jiw ntspaPL)

ghinewp KbTfs ;: ,e;jg; gbg;G Kbe;jJk;> khztu;fshy; Bl oomdéds Tax
Mapped
CO1 | .e;jpa nkhopfs;> ,e;jpa nkhopf; FLk;gq;fs; gw;wpAk; kw;WKk; Understanding
Yhfpak;> ,yfifpajpd; tsh;r;rp> jkpo; ,yf;fpa tsu;r;rpapy; ghujpahh;
kw;Wk; ghujpjhrd; MfpNahupd; gq;fspg;Gfis gw;wpAk; mwpe;J
nfhz;ldu;.
Cco2 | rpw;gf; fiyfspy; milq;fpAs;s ghiw xtpaqg;fs; Kjy; etpd Understanding
xtpag;fs; tiu gw;wpAk;> jkpou;fspd; r%f> nghUshjhu tho;tpy;
Nfhtpy;fspd; gq;fpid gw;wpAk; njhpe;J nfhz;ldh;.
CO3 | jkpoh;fspd; tho;tpay; KiwfNshL xd;wpa ehl;LGwf; fiyfs; kw;WKk; Understanding
jkpoh;fspd; tPu tpisahl;Lfis gw;wp mwpe;J nfhz;ldh;.
CO4 | ro;fthyj;ipy; jkpoh;fs; gpd;gw;wpa jpidf; Nfhl;ghLfs; gw;wp ele;J Applying
nfhz;ldu;.
CO5 | .ejpa Njrpa ,affk; kw;Wk; ,e;jpa gz;ghl;bw;f;Fj; jkpou;fspd; Understanding
gq;fpid gw;wpAk; mwpe;J nfhz;ldh;.
COURSE ARTICULATION MATRIX
COs/POg PO1| PO2[ PO3 | PO4| PO5| PO6| PO7| PO8| PO9| PO10| PO11| PO12| PSOY PSO2| PSO3
Co1 3 2 1 2
CcOo2 3 2 1 2
COo3 3 2 1 2
Cco4 3 2 1 2
CO5 3 2 1 2
Avg 3 2 1 2

3/ 2 /1- indicatesstrength of correlation (3- High, 2- Medium, 1- Low)
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29MC102 HERITAGE OF TAMILS Semester |
PREREQUISITES Category I\;'g Credit 1
Basics ofTamil Language and Literature L T P | TH

Hours/Week
1 0 0 1

1. | To Obtain the knowledge of Tamil Language and Literature

2. | To familiarize with painting and Sculpture

3. | To Know about the folks and martial arts

4. | To understand the Thinadoncept of Tamils

5. | To know about the contribution of Tamils to Indian National Movement and Indian Culture.

Unit | LANGUAGE AND LITERATURE 3 0 0 3

Language Families in IndiaDravidian Languages Tamil as a Classical Languag€lassical Literature in Tamil Secular
Nature of Sangam LiteratufeDistributive Justice in Sangam Literaturdanagement Principles in Thirukuralamil Epics
and Impat of Buddhism & Jainism in Tamil Land Bakthi Literature Azhwars and Nayanmar§orms of minor Poetry
Development of Modern literature in TamiContribution of Bharathiyar and Bharathidhasan.

Unit Il HERITAGE - ROCK ART PAINTINGS TO MODERN ART 1 3 0 0 3
SCULPTURE

Hero stone to modern sculptuw8ronze icons Tribes and their handicraftsArt of temple car making - Massive Terracotti
sculptures, Village deities, Thiruvalluvar Statue at Kanyakumari, Making of musical instrunénthangam, Parai, Veeng
Yazhand NadhaswaramRole of Temples in Social and Economic Life of Tamils.

Unit Il FOLK AND MARTIAL ARTS 3 0 0 3

Therukoothu, Karagattam, VilluPattu, KaniyanKoothu, Oyillattam, Leather puppetry, Silambattam, Valari, Tiger Sianide
and Games ofamils

Unit IV THINAI CONCEPT OF TAMILS 3 0 0 3

Flora and Fauna of Tamils & Aham and Puram Concept from Tholkapppan$angam LiteratureAram Concept of Tamilg
- Education and Literacy during Sangam Agencient Cities and Ports of Sangam Adexport and Import during Sangam A
- Overseas Conquest of Cholas.

Unit V CONTRIBUTION OF TAMILS TO INDIAN  NATIONAL 3 0 0 3
MOVEMENT AND INDIAN CULTURE

Contribution of Tamils to Indian Freedom Struggléhe Cultural Influence of Tamils over the other parts of liidszlf-Respect]
Movement Role of Siddha Medicine in Indigenous Systems of Meditihescriptions & Manuscripté Print History of Tamil
Books.

Total = 15 Periods
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Text Books:

Social Life of Tamils (Dr.K.K.Pillay) A joint publication of TNTB & ESC and RMRL(in print)
Social Life of the Tamils The Classical PeriodDf.S.Singaravelu) (Published by: International Institute of T
Studies.
3 Historical Heritage of the Tamils (Dr.S.V.Subatamanian, Dr.KTRirunavukkarasu) (Published by: Internati
Institute of Tamil Studies).
4 The Contributions of the Tamils to Indian Culture (Dr.M.ValarmatRublished by: International Institute of Tami
Studies)
5 Keeladi-6 Sangam City Civilization on the banks of ri
ofArchaeology&TamilNadurext Book and Educational Services Corporation, Tamil Nadu)
Studies in the History of India with Special Reference to Tamil Nadu (Dr.K.K.Pillay) (Published by: The Auth
PorunaiCivilization (Jointly Published by: Department of Archaeology & Tamil Nadu Text Book and Educatio
Services Corporation, Tamil Nadu)
8 Journey of Civilization Indus to Vaigai (R.Balakrishnan) (Published by: RMRL)
COURSE OUTCOMES: Bl oomés Ta
Upon completion of this course, the students will be able to: Mapped
CO1 | Learn the knowledge of Tamil Language and Literature Understanding
CO2 | Familiarize about painting ar8culpture Understanding
CO3 | Acquire the knowledge about folks and Martial arts Understanding
CO4 | Learn the knowledge of Thinai concepts of Tamils Applying
CO5 | Acquire the knowledge about contribution of Tamils to Indian national movemen| Understanding
Indian culture

COURSE ARTICULATION MATRIX

COs/POg PO1| PO2| PO3 | PO4| PO5| PO6| PO7| PO8| PO9| PO10| PO11| PO12| PSO1 PSO2| PS03
Cco1 3 2 1 2
CO2 3 2 1 2
CO3 3 2 1 2
CO4 3 2 1 2
CO5 3 2 1 2
Avg 3 2 1 2

3/ 2 /1- indicatesstrengthof correlation (3 High, 2- Medium, 1- Low)
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COMPUTER PRACTICE AND C PROGRAMMING
22CS102 LABORATORY Semester |
(Common to CSE, ECE, EEE, Civil, Mechanical and Metallur
PREREQUISITES Category ES Credit 1.5
NIL L | T | P |TH
Hours/Week
0 0 3 3

CourseLearning Objectives

1 To provide basic knowledge to work with word processing applications

2 To provide basic knowledge to work with spread sheet applications

3 To promote the programming ability to develop C applications

EXPERIMENTS
1. Creating and Formatting documents.

2. Creating Tables and Manipulation

3. Using Equation Editor

4. Inserting Pictures, Shapes and Charts

5. Using Mail merge

B. Spread Sheet

6. Creating sheets, using built in functions and wkdmed formulae

7. Creating different type of charts from data

C. Simple C Programming

8. Program using different operators
9. Program using Control statements.
10. Program using Loops, Array and Strings.
11. Program using Functions and pointers
12. Program using Structures and Files.
For programming exercises Algorithm, Flow chart and pseudo code are essential

Total (45 P)= 45 Periodg

Course Outcomes: Bl oomds
After the successful completion of the practical session, the students will be able to Taxonomy
Mapped

CO1 | Demonstrate the usage of features supported by word processing applications. Apply

CO2 | Demonstrate the usage of features supported by spread sheet applications. Apply

CO3 | Apply general programming techniques to develop digital solutions to problems Apply

CO4 | Implement solutions developed with general programming techniques in C prograi Apply

language.
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COURSE ARTICULATION MATRIX

COs/POs | PO1| PO2| PO3| PO4|PO5| PO6|PO7| PO8| PO9| PO10|PO11 PO12| PSO1| PSO2
co1 3
COo2 3 3
Co3 3| 3 2 2 | 2| 1] 1] 1 2 3 3 2
Cco4 3| 3 2 2 | 2| 1] 1] 1 2 3 3 2
Avg 3| 3 2 2 | 2 1| 1| 1 3 2 3 3 2

3/ 2 /1- indicatesstrengthofcorrelation {Figh,2-Medium,tLow )
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22ME102 WORKSHOP MANUFACTURING PRACTICES SEMESTER |
PREREQUISITES Category | ES Credit 2
L T P TH

Hours/Week
0 0 4 4

Course Learning Objectives

1 To understand the basics of safety measures taken in the laboratory.

2 To provide exposure to the students with haoksexperience on various basogineering practices in Civil ar
Mechanical Engineering.

3 To know about the various fitting joints and lathe operation.

4 To gain knowledge in welding and fitting operation.

5 To understand the fabrication of various models using sheet metals.

LIST OF EXPERIMENTS

1. Introduction to Safety measures and First aid.

2. Study of Lathe, drilling machinaVelding methods and equipmeasting process and toelSheet metal and fittin
tools Carpentry tools and joints.

3. Fitting: V-fitting, square fitting, Curve fitting.

4. Lathe: Facing, turning, taper turning and knurling.

5. Welding: BUTT, LAP and Tjoints.

6. Foundry: Greensand preparationould making practice.

7. Sheet metal: Cone, tray, cylinder.

8. Carpentry: CROSS, T and DOVETAIL joints.

9. Drilling: simple exercises.

Total (60P) = 60 Periods

Reference Books:

1 Bawa, H. S, iWor kshop Practiceo, Tata McGraw Hil/

5 JeyachandraK, NatarajarK and Balasubramania® , AA Primer on Engineering
Publications, 2007.
Jeyapoovaf., SaravanaPandidvl, and Pranith& , AEngi neering Practices Lab
3 |Ltd, 2008.

4 Dr.PKannan,Mr.TSat heeskumar &Mr . K. Raj as ek ar , MniaEfinsgeditioe 20t7i n g

5 Dr . V. Rameshbabu AEngineering practices | aborato

E-Reference:

1 https://archive.nptel.ac.in/noc/courses/noc18/SEM1/nané&®4/

2 https://nptel.ac.in/courses/112107083
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Course Outcomes: Bl oom
Upon completion of thisourse, the students will be able to: Taxonomy
Level
CO1 | Familiarize the working of various equipment and safety measures. Understand
CO2 | Prepare fitting of metal and wooden pieces using simple fitting and carpentry tools manually Apply
CO3 | Prepare the mould cavity by using proper moulding tools in foundry section. Apply
CO4 | Fabrication of components using welding, lathe and drilling machine. Apply
CO5 | Make the model using sheet metal works. Apply
COURSE ARTICULATION MATRIX

CF:’(;SS/ POl | PO2 | PO3 PO4 | PO5 | PO6 | PO7 | PO8 PO9 PO10 | PO11 | PO12 | PSO1 PSO2
Co1 3

CO2 3 2 1

COo3 3 2 1

Cco4 3 2 1

CO5 3 2 1

Avg 3 2 1 3

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22MA202 LINEAR ALGEBRA AND LINEAR PROGRAMMING SEMESTER | Il

PROBLEM S
PREREQUISTIES CATEGORY BS | Credit | 4
Basic 12" level knowledge of Matrices and Determinants, Vectors L T|P|TH
. . Hours/Week
graphical drawing. 3 1101 4

Course Obijectives:

To introduce the basic notions of groups, rings, fields which will then be used to solve related problems.

To understand the concepts of vector space, linear transformations and diagonalization.

To apply the concept of inner product spaces in orthogonalization.

To acquire knowledge to find the solution of LPP using graphical and simplex methods.

. | To solve the transportation and assignment models of LPP.

UNIT | VECTOR SPACES 9 |3 |0]12

SR B

Vector spaces Subspaces Linear combinations and linear system of equatiobmear independence and linear depende
I Bases and dimensions.

UNIT Il LINEAR TRANSFORMATION AND DIAGONALIZATION 9 |3 |012

Linear transformatiorr Null spaces and rangesDimension theorem Matrix representatiorof a linear transformation
Eigenvalues and eigenvectar®iagonalizability.

UNIT 1l INNER PRODUCT SPACES 9 |3 |0]12

Inner product, normsGram Schmidbrthogonalization processAdjoint of linear operationsLeast square approximation.

UNIT IV INTRODUCTION TO LINEAR PROGRAMMING 9 |3 |0|12

Linear programming formulation, solution by graphical and simplex methods (Prifaa@halty, Two Phase), Special caseg
Dual Simplex methodPrinciples ofDuality.

UNIT V LINEAR PROGRAMMING EXTENSIONS 9 |3 |012

Transportation models (Minimizing aridaximizing Problems) Balanced and unbalanced problerrstial Basic feasible
solutionby NortiWe st Cor ner rul e, Least c osQheckfordptifatitg Soluios by &pdjfiaq
Distribution methodi Assignment models (Minimizingnd Maximizing Problems)Balanced and Unbalanced Problen
Solution by Hungarian and Branch and Bound Algorithriigavelling salesman problem.

Total (45L+15T) = 60 Periods

Text Books:
1. Gilbert Strang, Apphi aamtedtibmg@bgagedeamiog, New Belhi, 2014.
Taha, H. A., 0AOpAknr altn tomas d"®Ri@itnieRrarsonhEddcation Edition, Asia, New
2. .
Delhi,2019.

Reference Books:
l. |DPoole fALinear Al gebr a, 4"EditidhpBdoeks, 8014. nt r oducti ono,
2. V.Krishnamurthy, V.P. Mainrand J. L. Arora, fAAn | nt rVWedtpress, Reprint 20@b.
3. R. Paneer Sel vam, T™EigierPenticetHallsof IRlie,2@2.r c ho, 2
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4. A. M. Natarajan, P. Bal asubramanian, A. Tamilar a

5. Prem Kumar Gupt a, D. S. 'Heditioa, S. Chia@d&eQorapary btd, Slewm®elts, 2042, ¢

Course Outcomes: Bl oomds
Uponcompletion of this course, the students will be able to: TaxonomyMapped
Cco1 : | Use the concepts of vector space and subspaces. Apply
CO2 : | Apply the concept of linear transformations in diagonalizability. Apply
CO3 : | lllustrate the concept ahner product spaces in orthogonalization Understand
CO4 | : | Solve LPP by using Graphical and Simplex methods. Apply
CO5 : | Obtain the solution of Transportation and Assignment models. Understand
COURSE ARTICULATION MATRIX
CI;(())SSI POl |PO2 |PO3 |PO4 |PO5 |PO6 |PO7 |PO8 |PO9 [PO10|PO11| PO12|PSO1 ;SO
Cco1 3 2 1 1 2
CO2 3 2 1 1 2
CO3 3 2 1 1 2
CO4 3 2 1 2 2
CO5 3 2 1 2 2
Avg 3 2 1 14 2
3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22HS201 UNIVERSAL HUMAN VALUES SEMESTER I

PRE-REQUISITE: Category HS Credit 3
L T P TH
2 1 0 3

1.Introduction of Universal Human Values Hours/Week

Course Objectives:

Development of a holistic perspective based onegiforation about themselves (human being), fan

L society and nature/existence.

2. | Understanding (or developing clarity) of the harmony in the human being, family, societgtarelexistence

Strengthening of selfeflection.

Development of commitment and courage to act.
UNIT | BASIC CONCEPTS OF HUMAN VALUES 6 3 0 9

Course Introduction Need, Basic Guidelines, Content and Process for Value EducaRoinpose and motivatio
for the course, recapitulation from Universal Human Valu&elf-Explorationi what is it?- Its content and proces
6Natur al Acceptanced -asrthd precegsp B sefeploratioraCGontindeus Hagh@iness a
Progperity- A look at basic Human Aspirations. Right understanding, Relationship and Physical Fémlibasic
requirements for fulfilment of aspirations of every human being with their correct priority. Understanding Ha
and Prosperity correcthyA critical appraisal of the current scenario Method to fulfil the above human aspig
understanding and living in harmony at various levels.

UNIT Il UNDERSTANDING HARMONY IN THE HUMAN BEING 6 3 0 9

Understanding Harmony in the Human Beitgarmony in Myself! Understanding human being as-axistence of
the sentient 616 and the material 0 B o lagpihesd)and physis
facility. Understanding t he Bo, deer andsenjayar) Understanding

characteristics and activities of 616 and har mo
Health; correct appraisal of Physical needs, meaning of Prosperity in detail Programs to ensure i8hKigaitha

UNDERSTANDING HARMONY IN THE FAMILY AND
UNIT I SOCIETY 6 3 0 9
Understanding Harmony in the Family and Sociétgrmony in HumanHuman Relationship Understanding valt
in humanrhuman relationship; meaning of Justice (nimgversal values in relationships) and program for
fulfilment to ensure mutual happiness; Trust and Respect as the foundational values of relationship. Unde
the meaning of Trust; Difference between intention and competence. Understandingatfiegmof Respec
Difference between respect and differentiation; the other salient values in relationship. Understanding the h:
the society (society being an extension of family): Resolution, Prosperity, fearlessness (trustesistesoe as
comprehensive Human Goals. Visualizing a universal harmonious order in saéietiyided Society, Universg
Order from family to world family.

UNDERSTANDING HARMONY IN THE NATURE AND
UNIT IV EXISTENCE 6 3 0 9
Understanding Harmony in the Nature d&dstence Whole existence as Coexistence. Understanding the har
in the Nature. Interconnectedness and mutual fulfilment among the four orders of retyodability and sel
regulation in nature. Understanding Existence agxistence of mutuallynteracting units in allpervasive space
Holistic perception of harmony at all levels of existence.

UNIT V HOLISTIC UNDERSTANDING OF HARMONY 6 3 0 9

Implications of the above Holistic Understanding of Harmony on Professional Ethics. Natural acceptance ¢
values. Definitiveness of Ethical Human Conduct. Basis for Humanistic Education, Humanistic Constitut
Humanistic Universal Order. Compete in professional ethics, Strategy for transition from the present st
Universal Human Order.

Total (30L + 15T) =45 Hours
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Reference Books:

1. | Human Values and Professional Ethics by R R Gaur, R Sangal, G P Bagaria, Excel BooRg|Ne2010
Reference Books:

1. | JeevanVidya: EkParichaya, A Nagaraj, JeevanVidyaPrakashan, Amarkantak, 1999.
2. | Human Values, A.N. Tripathi, New Age Intl. Publishers, New Delhi, 2004.

3. | The Story of Stuff (Book)

4. | The Story of MyExperiments with Truth by Mohandas Karamchand Gandhi

5. | Small is Beautiful E. F Schumacher.

6. | Slow is Beautiful Cecile Andrews

7. | Economy of Permaneneel C Kumarappa

8. | Bharat Mein Angreji Raj PanditSunderlal

9. | Rediscovering Indiaby Dharampal

10. | Hind Swaraj or Indian Home Ruidoy Mohandas K. Gandhi

11. | India Wins Freedorm Maulana Abdul Kalam Azad

12. | Vivekananda Romain Rolland (English)

13. | Gandhi- Romain Rolland (English)

COURSE OUTCOMES: Bl 00md
letion of thecourse, the students will be able to: Taxonomy

Upon completion o ecourse, the students will be able 10. Mapped

co1l Become_ more aware of themselves, and their surroundings (family, society, nature) and beco Evaluate
responsible in life

co2 :?r?(;jle problems with sustainable solutions, wkdeping human relationships and human natu Apply
Become sensitive to their commitment towards what they have understood (human values

COos3 : . . Evaluate
relationship and human society)

CcO4 Apply what they have learnt to their own self in different-tlaxglay settings in real life, at least Apol
beginning would be made in this direction. pply

COURSE ARTICULATION MATRIX

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

CO1 1 1 2 1 3 2

CO2 1 3 1 1 3 1

CO3 1 2 1 1 3 1

CO4 2 1 1 1 3 1

Avg 1.25 1.75 1.25 1 3 1.25

3/ 2/ 1i indicates strength of correlation (31 High, 27 Medium, 17 Low)
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22CS201 DIGITAL PRINCIPLES AND SYSTEM DESIGN SEMESTER Il

PREREQUISITES CATEGORY ES | Credit 3

NIL L T P | TH
Hours/Week

3 0 0 3

CourseObjectives:

1. | To comprehend digital languages, Boolean laws and Boolean functions

2. | To understand the design of fundamental combinational and sequential circuits of a computing device
3. | To analyze and design combinational and sequesit@alits
UNIT | BOOLEAN ALGEBRA AND LOGIC GATES 9 0(0]9

Number system$ Decimali Binaryi Octali Hexadecimal Binary Arithmetici Binary codes Boolean algebra an
theorems Boolean function$ Simplifications of Boolean functions usitgarnaugh map and Quiridc-cluskey method
T logic gates.

UNIT Il COMBINATIONAL LOGIC 9 0 |09

Combinational circuit¥ Analysis and design procedurie€ircuits for arithmetic operatiorisHalf Adderi Full Adderi
Half Subtractori Full Subtractori AdderSubtractori Carry Look ahead addérDecimal Adderi Binary Multiplier 1
Magnitude Comparatdr Code conversion circuits

UNIT 1l MSI COMBINATIONAL LOGIC & SYNCHRONOUS 9 0 |09
SEQUENTIAL LOGIC
Decodersi Encodersi Multiplexersi De-multiplexersi Realizing Boolean Functions with MultiplexefsSequential
circuitsi Latchesi SR latchi Flip flopsi D Flip flop i JK Flip Flopi T Flip Flopi Analysis and Design Proceduris
State reduction and state assignnieftarsition tablei Circuit Design

UNIT IV MEMORY AND PROGRAMMABLE LOGICS 9 0 |09

Registersi Shift Registers Ripple Counter§ Synchronous Counteiis Counters with unused statésRing Counteri
Johnson CountérRandom Access MemoiyMemoryDecodingi Error Detection and CorrectiGnRead only Memory
Programmable Logic Arraly Programmable Array Logic

UNIT V ASYNCHRONOUS SEQUENTIAL LOGIC 9 0 |09

Analysis and Design procedure for asynchronous sequential cirdRéduction of state arftbw tablesi Race Free Stat
assignment Hazards.

Total (45 L) = 45 Periods

Text Book:
1 M.MorrisMano and Michael Ciletti, ADigital Design W
) Pearson Education, 2013.

Reference Books:

1. | Stephen Brown and Zvonko Vranesic i Fundament al s with Digital Log
McGraw-Hill Education 2014.

2. |Donald D. Givone, ndDigital Principles and Design
3. | Charles H.Roth, Jr and Larry L. KinnByFundament al s of Logic Designbo
House, 2014.
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E-References:

1. | https://nptel.ac.in/courses/117105080/
2. | https://nptel.ac.in/courses/117106086/
COURSE OUTCOMES: Bl 0omb
Upon completion of this course, the students wilabke to: Taxonomy
Mapped
CO1 | Apply Boolean laws to derive simplified Boolean function and implement the circuit with | Apply
components.
CO2 | Reproduce the existing design of combinational or sequential circuits of a computing dev| Uderstand
scale them in size
CO3 | Analyze and design simple combinational or sequential circuits Amalyze
COURSE ARTICULATION MATRIX
COs/POg PO1| PO2| PO3| PO4| PO5| PO6|PO7| PO8| PO9| PO10|PO1l PO12| PSO1| PSO2
col | 3| 2 3 1
CO?2 3 2 3 3 1
CcO3 3 2 3 3 3
Avg | 3] 2 3 3 | 16
3/ 2 /1- indicatesstrengthof correlation (3 High, 2- Medium, 1- Low)
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BASIC ELECTRICAL AND ELECTRONICS ENGINEERING
22EE101 (Common to Civil Engineering, MechanicalEngineering, and Computer Semester Il
Science and Engineering)
PREREQUISITES Category | ES Credit 4
L T P TH
Hours/Week
3 1 0 4
Course Learning Objectives
1 To understand and analyze basic electric circuits.
2 To study working principle oélectrical machines and transformer.
3 To study basics of electronic devices and operational amplifier.
4 To understand the concepts of electrical installations.
Unit | DC CIRCUITS 9 3 0 12
Electrical circuit elements (R, L and €)oltage andcurrent sourcesOh mé s | a whoffdrsd 4 IBéviescahd parallg

circuits- Analysis of simple electrical circuits with DC excitation using fundamentalia®si per posi t i on t
and Nortonds theor ems.

Unit 1l AC CIRCUITS 9 3 0 12

Introduction to single phase AC circuitRepresentation of sinusoidal waveforms, peak and RMS values, phasor represe
Analysis of singlephaseAC circuits consisting of RL, RC, RLC combinations (series and parakel) power, reactive powe
apparent poweandpower factor. Three phase AC circuits, voltage and current relations in star and delta connections.

Unit 111 ELECTRICAL MACHINES AND TRANSFORMERS 9 3 0 12

DC Motor: Construction, operation, types and applications, Speed control of DC shuntr@otwstruction and working d
threephase induction motorsNorking of singlephase induction motor and its applicatidnkransformers: Ideal and practig
transfamer, Construction and working, losses and efficiency in transformers, Introductfmeégphase transformers.

Unit IV BASICS OF ELECTRONICS SYSTEM 9 3 0 12

Introduction- Basic structure of semiconductors devicebl junction diode, Zener diode aidl characteristicsBJTi CE,
CB, CC configuration and working principle. Operational Amplipeinciple of operation, Characteristics, Applicatip
Inverting Amplifier, non invertingamplifier, summing amplifier and differential amplifier.

Unit V ELECTRICAL INSTALLATIONS 9 3 0 12
Components of LT Switchgear: Switch Fuse Unit (SFU), MCB, ELCB, MCCBpes of wires and cablésEarthing- Basics

of house wiring tools and components, types of house wiriBgtteries: Principleharacteristicypes and its applications
Introduction to UPS and SMPS.

Total (45L+15T) = 60 Periods

Text Books:

1 Mut hu Subramaniyam, R., Salivaganan, R., and Mur
SeconcEdition, Tata McGraw Hill, 2010.

2 Kot hari, D. P., and Nagrath, | . J., fABasic Elect

3 Kul shreshtha, D.C., fiBasic Electrical Engineerin

Reference Books:

1 |Bobrow,L.SiFundamentals of EIlectrical Engineeringbo, g

2 Hughes, E., fAEl ectrical and Electronics Technol og
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Course Outcomes: Bl oomod
Upon completion of this course, the students will be able to: Taxonomy
Level
CO1 | Analyze the DC circuits using fundamental laws and theorems. Analyze
CO2 | Analyze the single and three phase AC circuits. Analyze
CO3 | Recognize the working principle of electrical machines and transformers. Understand
CO4 | Recognize théundamentals and characteristics of diode, BJT and operational amplifig Understand
CO5 | Demonstrate the concept of electrical installations. Apply
COURSE ARTICULATION MATRIX

%%Z\ PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 PO12 PSO1 PSO2

Cco1 1 1 1 1

CO2 1 1 1 1

CO3 1 1 1

CO4 1 1 1

CO5 1 1 1

Avg 1 1 1 1

3/ 2/ 17 indicates strength of correlation-@igh, 22Medium, XLow)
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22ME101 ENGINEERING GRAPHICS AND DESIGN Semester I

PREREQUISITES Category| ES | Credit 3

Students should know about the basics of drawings. L T P | TH
Hours/Week

Students should be able to construct geometric shapes 1 0 4 5

Course Learning Objectives

1 Toimpart knowledge on graphical skills for communications of concepts, ideas and design of engineering pro
to provide exposure to design.
2 To expose them to existing national standards related to technical drawings.
3 To understand thieasics of points, lines, planes and solids.
4 To understand the basics of the surface of an object.
5 To expose them to isometric and perspective views of simple solids.
Unit | PROJECTION OF POINTS, LINES AND PLANE SURFACES 3 0 12 15

Generalprinciples of orthographic projectiefrojection of points, located in all quadrantBrojection of straight lines locatg
in the first quadranit Determination of true lengths and true inclinatidrBrojection of polygonal surface and circular lam
inclined to both reference planes.

Unit Il PROJECTION OF SOLIDS 3 0 12 15

Projection of simple solids like prisms, pyramids, cylinder and cone when the axis is perpendicular to one referenag
also inclined to one reference plane by changmsition method.

Unit 111 SECTION OF SOLIDS AND DEVELOPMENT OF SURFACES 3 0 12 15

Sectioning of above solids in a simple vertical position by cutting planes inclined to one reference plane and perper
otheri solids inclined position with cutting planes parallel to one reference-gltaining true shape of the section.

Development of lateral surfaces of simple and truncated okdsms, pyramids cylinders and conBgvelopment of latera
surfaces of solids with square and cylindrical cutouts, perpendicular to the axis.

Unit IV ORTHOGRAPHIC AND ISOMETRIC PROJECTION 3 0 12 15

Orthographic Projection Visualization concepts and Freehand sketchiNgsualization principles Representation of threg
dimensional objectsLayout of views- Freehand sketching of multiple views from pictorial viewsbjects.

Principles of isometric projectichisometric scale isometric projections of simple solids, truncated prisms, pyramids,
cylinders and cones.

Unit V PERSPECTIVE PROJECTION 3 0 12 15

Perspective projection of prisms, pyramids aglihders by visual ray and vanishing point methods.

Total (15L+60T) = 75 Periods

Text Books:
1 Bhatt, N. D., Panchal V M and Pramod R. Il ngl e, nEng
2 |Parthasarathy, N.S.andvV&fur al i , AEngineering Drawingo, Oxford
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Reference Books:

1 |Agrawal , B. and Agrawal C. M., AEngineering Drawin
2 |Gopalakrishna, K. R., fAEngineering Drawingo6, Subh
3 [Natarajan, K. V., #A t ex thEdh,doakalaksfimi Fuhlighers, Ereennai,2¢15.Gr a
4 |[Shah, M. B., and Rana, B. CYEd.,260BE.ngi neering Drawin
5 |Venugopal, K. and Pr &rhmhyp hRajsa, We,w MAEHregi Odr8i.ng
E-References
1. |https://nptel.ac.in/courses/112102304
2. |https://home.iitk.ac.in/~anupams/ME251/EDP.pdf
3. |https:/istatic.sdcpublications.com/pdfsample/a783503610-3-1.pdf
Course Outcomes: Bl oombo
Upon completion of this course, the students will be able to: Taxonomy Level
CO1 | Familiarize with thundamentals and standards of engineering graphics. Understand
CO2 | Ability to understand the fundamental concepts of projection of points, lines and planes. Analyze
CO3 | Project the solids and section of solids. Analyze
CO4 | Familiarize and develop thateral surfaces of solids Analyze
COS5 | Visualize and project the orthographic, isometric and perspective sections of simple soli Analyze

COURSE ARTICULATION MATRIX

COs/ | PO | PO2| PO3 | PO4 | PO5| PO6 | PO7 | PO8 | PO9| PO | PO | PO | PSO| PS
pos | 1 10 | 11 | 12| 1 |02
Cco1 3 1 3 1
CO2 3 1 3 1
CO3 3 1 3 1
CO4 3 1 3 1
CO5 3 1 3 1
Avg 3 1 3 1
3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22MCINO1 ENGINEERING SPRINTS Semester Il

PREREQUISITES Category| EE Credit 1

NIL L | T | P |TH
Hours/Week

0 0 2 2

Course Learning Objectives

1 To Strengthen conceptual understanding of fundamental engineering concepts.

To Spark curiosity in students Minds.

To focus on teachinthrough a problersolving approach using Street Fight Engineering principles pioneered.

To foster the growth of functional independence anddwélen learning habits.

a|lbhlw|dN

To maximize the interest levels towards learniag students aspire ¢oeate meaningful changes in the world.

Unit | STREET FIGHTING ENGINEERING 0 6 0 6

Why street fight engineeringHow to street fight engineerindecode realvorld problems Observe key patternselationship
study- Derive actionablénferences Perform data driven insights Generate concepts and case studies.

Unit 1l PROGRAMMING PARADIGM 0 6 0 6

Need for programming Outside box thinking to solve problemieed for algorithms and data structureBlowcharts &
Algorithms - Memory Allocation- Conditions and loops Creating effective functionsCase studies Visual Programming
Types of programming languages & paradign@etting started with developmenBuild & test an algorithm Best practices.

Unit Il BRAINS OF MACHINES 0 6 0 6

Key innovations in Tesla Electric carCase study Brains of Electric cars Tran disciplinary systems Adapting Tran
disciplinary systems to Accelerate Innovatiddea Hexagon Exercise to think of newnovations using Idea HexageBrains
of Digital camera.

Unit IV MACHINES THAT MAKE -UP THE WORLD 0 6 0 6

Basics of Electronics passive componerieed for sensors & Actuatoré\nalyzing & Understanding electronic circuitslow
to Build a BasicdCustom Hardware Boot loader & its purposes.

Unit V ENGINEERING THE REAL WORLD 0 6 0 6

Realworld as systems Introducing to Systems ThinkingStock and Flow DiagramsSystem Traps Intervening circuits
Living in a World of Systems.

Total = 30 Periods

Text Books:

1 Sanjoy Mahajan Street Fighting Mathematics

2 Donald Knuth- The Art of Computer Programming

3 Think like a programmer An introduction to creative problem solving
4 Thinking in Systems A Primer

Reference Books:

Learning to code : How to think like a programmer

How to find innovative ideas : Ramesh Raskar és n

Case Study ; How Tesla changed the auto industry

AW IN |

Ultimate Guide : How to develop a new electronic hardware product
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Course Outcomes: Blooms Taxonomy
Uponcompletion of this course, the students will be able to: Level
CO01 | Apply street fight engineering concepts Apply
C02 Construct Flowchart & block diagrams for algorithms Create
C03 Apply the idea Hexagon Tool to understand baséctronics for building basic Apply
hardware
Cco4 Examine realvorld problems with a system view Anayze

COURSE ARTICULATION MATRIX

CO PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | POl11 PO12 PSO1 PS0O2 PSO3
Cco1 2 3 2 2 2 0 0 0 0 0 0 0 2 2 2
CO2 3 3 3 2 3 0 0 0 0 0 0 0 3 3 2
COo3 1 2 2 1 1 0 0 0 0 0 0 0 2 2 2
Co4 3 3 3 2 2 0 0 0 0 0 0 0 3 3 3
CO5 2 3 3 3 3 0 0 0 0 0 0 0 3 3 3
AVG 2.2 2.8 2.6 2 2.2 0 0 0 0 0 0 0 2.6 2.6 2.4

0: No correlation, 1: Low correlation, 2: Medium correlation, 3: Highrelation
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jkpoUk; njhopy;El;gKk;

22MC201 B.E (Common to all Branches) Semester I
Kd;epge;jidfs:: Category |\|;I|§ Credit 1
Yfifzk; kw;Wk; ,yf;fpaj;jpd; mbg;gilfs; L T P | TH

Hours/Week
1 0 0 1

ghinewp Nehf;fqg;fs;: khzth;fshy;

1. | nerTj; njhopypd; ed;ikfs;> mjd; gad;fs;> ghidj; njhopy; El;gj;ijg; gw;wp ed;F mwpe;J
nfhs;s KbAK;.

2. | fl;blk; fl;Ljy; kw;WK; fl;blj; njhopYs;s El;gq;fs; gw;wp mwpe;J nfhs;s KbAK;.

3. | cw;gj;jp njhopy; El;gk;> ,Uk;G> cNyhfk;> fdpkk;> njhopw;rhiyfs; gw;wp mwpe;J mtw;wpd;
gad;ghLfis ntspg;glLj;j KbAKk;.

4. | Ntshz;ik kw;Wk; ePh; ghrd Kiwfs;> njhopy; El;,gk;> Vh; cOjy; Nghd;w gz;ila fhy newp
Kiwfisg; gw;wp njhpe;J eilKiwg; gLj;j KbAK;.

5. | ,d;iwa fhy fl;lj;jpy; cs;sthw mwptpay; tsh;r;rp> fzpdpj; jkpo; gw;wp njhpe;J nfhz;L
mwpit tpupthf;f KbAk;.

myF | nerT kw;WKk; ghid njhopy;El;gk; 3 0 0 3
r g;ffhyj;jpy; nerTj; njhopy; - ghid njhopy; El;gk; - fUg;G rptg;G ghz;lg;fs; - ghz;lg;fspy;
fPwy; FwpaPLfs;

myF I tbtikg;G kw;WK; fl;blj; njhopy;El;gk; 3 0 0 3
rag;f fhyj;jpy; tbtikg;G kw;Wk; fl;Lkhdq;fs; & rq;f fhyjjpy; tPl;Lg; nghUl;fspy;
tbtikg;G - rq;f fhyj;jpy; fl;Lkhd nghUI;fSk; eLfy;Yk; - rpyg;gjpfhuj;jpy; Nkil mikg;G
gw;,wpa tptuqg;fs; - khky;yGur; rpw;gq;fSk;> Nfhtpy;fSk; - Nfhtpy;fSk; - Nrhoh; fhyj;Jg;
nguq;Nfhapy;fs; kw;Wk; gpw topghliLj; jyq;fs; - ehaf;th; fhyf, Nfhapy;fs; - khjphp
fl;Ifikg;Gfs; gw;wp mwpjy;> kJiu kPdhl;rp mk;kd; Myak; kw;wk; jpUkiy ehaf;fh; k' hy; -
nrl;behl;L tPLfs; - gpupl;b ; thyj;jpy; nrd;idapy; ,e;Njh rhNuhnrdpf; fl;blf; fiy.

myF I cw;gj;jpj; njhopy; ELgk; 3 0 0 3
fg;gy; fl;;Lk; fiy - cNyhftpay; - ,Uk;Gj; njhopw;rhiy -, Uk;ig cUf ; Fj-y
tuyhw;Wr; rhd;Wfshf nrk;G kw;Wk; jq;f ehzaq;fs; - ehzagq;fs; mr;rpbj;jy; - kzp
cUthf;fk;  njhopw;rhiyfs; - fy;kzpfs;> fz;zhb kzpfs; - RLkz; kzpfs; - rq;F kzpfs;
- VYk;Gj;Jz;Lfs; - njhy;ypay; rhd;Wfs; - rpyg;gjpfhuj;jpy; kzpfspd; tiffs;.

myF IV Ntshz;ik kw;Wk; ePh;g;ghrdj; njhopy; El;gk; 3 0 0 3
mid> Vhp> Fsq;fs;> kjF> - Nrhoh;thyf; FKopj;  J}k;gpd; Kf;fpaj;Jtk; - fhy;eil guhkhpg;G -
fhy;eilfSf;fhf tbtikf;fg;gl;l fpzWfs; - Ntshz;ik kw;Wk; Ntshz;ik rhh;e;j
nray;ghLfs; - fly;rhh; mwpT - kPd;tsk; - Kj;J kw;Wk; Kj:Jf:Fspjijy; - ngUq;fly; Fwpj;j
gz;ila mwpT - mwpTrhh; r%fk;.

myF V mwptpay; jkpo; kw;WK; fzpj;jkpo; 3 0 0 3
mwptpay; jkpopd; tsh;r;rp - fzpjjkpo; tsh;rrp - - jkpo; E}ysfis kpd; gjpg;G nra;jy; - jkpo;
nkd; nghUl;fs; cUthf;fk; - jkpo; ,izaf; fy;tpf;fofk; - jkpo; kpd; Efk; - izaj;jpy;

jkpo; mfuhjpfs; - nrhw;Fitj; jpl;lk;

Total =15 Periods
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Text Books:

1 |jkpof tuyhW - kf;fSk; gz;ghLk; - Nf.Nf. gps;is (ntspaPL: jkpo;ehL ghlE}y; kw;Wk;

fy;tpay; gzpfs; fofk;)

2 [fzpdpj; jkpo; - Kidth; ,y.Re;juk; (tpfld; gpuRuk;)

3 |fPob - itif ejpf;fiuapy; rq;ffhy efu ehfhpfk; ( njhy;ypay; Jiw ntspaPL)

4 InghUie - Mw;waq;fiu ehfupfk;. (njhy;ypay; Jiw ntspaPL)

ghinewp KbTfs ;: ,e;jg; gbg;G Kbe;jJk;> khzth;fshy; Bl oomdéds Ta
Mapped
COo1 | raithyjiipy; \Ue;j ey;y njhopy:fisAk; iftpiz fiyfshy; Vw;gLk; Understanding
ed;ikfisAk; gw;wp mwpe;J  nfhz;ldu;.
coz | fl;blg;fs; kw;WKk; tPI;Lg;nghUl;fis tbtikg;gJ> rq;fhyj;jpy; ,Ue;j Understanding
Nfhtpy;fis gw;wp mwpe;J nfhz;ldu;
CO3 | cNyhftpay;> ,Uk;G njhopw;rhiyfs;> njhy;ypay; rhd;Wfs;> cw;gj;jp Applying
njhoy; El;gj;ij gw;wp mwpe;J  nfhz;ldh;.
CO4 | gog;fhyj;jpy; Nthsz;ik> ePh;ghrdk;> kPd; tsk;> fhy;eil guhkhpg;G> Applying
mwpTrhu; rKfk; gw;wp mwpe;J nfhz;ldu;.
CO5 | mwptpay; jkpod; tsh;r;rp> fzpj;jkpo; tsh;r;rp> nkd;nghUs; cUthf;fk;> Understanding
jza fy;tp fofk;> izajjpy; jkpo; mfuhjpfs; gw;wp mwpe;J
nfhz;ldu;.
COURSE ARTICULATION MATRIX
COs/ PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO11| PO | PSO | PSO
PO 12 1 2
S
co1 3 2 1 2
CcO2 3 2 1 2
CcOo3 3 2 1 2
CcoO4 3 2 1 2
CO5 3 2 1 2
Avg 3 2 1 2

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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29MC201 TAMILS AND TECHNOLOGY Semester 1
PREREQUISITES Category I\:‘g Credit 1
Basics of Tamils Language and Literature L T P | TH

Hours/Week
1 0 0 1

1. | To Obtain the knowledge of weaving and ceramic technology

2. | To familiarize about design and construction technology during sangam age and British period

3. | To know about the manufacturing technologices

4. | To obtain the knowledge of agriculture and irrigation technology

5. | To know about the development of Scientific Tamil and Tamil computing

Unit | WEAVING AND CERAMIC TECHNOLOGY 3 0 0 3

Weavinglndustry during Sangam AgeCeramic technology Black and Red Ware Potteries (BRWraffiti on Potteries.

Unit Il DESIGN AND CONSTRUCTION TECHNOLOGY 3 0 0 3

Designing and Structural construction House & Designs in household materials during SangaBufdjag materials ang
Hero stones of Sangam ag®etails of Stage Constructions in SilappathikaraBtulptures and Temples of Mamallapurat
Great TemplesfoCholas and other worship place3emples of Nayaka PeriodType study (Madurai Meenakshi Templg
ThirumalaiNayakar Mahal Chetti Nadu Houses, InddSaracenic architecture at Madras during British Period.

Unit 111 MANUFACTURING TECHNOLOGY 3 0 0 3

Art of Ship Building- Metallurgical studies Iron industry- Iron smelting,steelCopper and goldCoinas source of history
Minting of Coinsi Beads makingndustries Stone beadSlass beadsTerracotta bead$§hell beads/ bone beatarcheological
evidences Gem stone types described in Silappathikaram.

Unit IV AGRICULTURE AND IRRIGATION TECHNOLOGY 3 0 0 3

Dam, Tank, ponds, Sluice, Significance of KumizhiThoompu of Chola Period, Animal Husbawtiys designed for cattl
use- Agriculture and AgrdProcessing Knowledge of SeaFisheries Pearl- Conche diving Ancient Knowledge of Ocean
Knowledge Specific Society.

Unit VvV SCIENTIFIC TAMIL & TAMIL COMPUTING 3 0 0 3

Development of Scientific TamilTamil computing Digitalization of Tamil Book§ Development of Tamil Softwaifie Tamil
Virtual Academyi Tamil Digital Libraryi Online Tamil Dictionarie$ Sorkuvai Project.

Total = 15 Periods

Text Books:
1 |Social Life of Tamils (Dr.K.K.Pillay) A joint publication of TNTB & ESC and RMRL(in print)
Social Life of the Tamils The Classical Period (Dr.S.SingaravyelBublished by: International Institute of Tamil Stud

Historical Heritage of the Tamils (Dr.S.V.Subatamanian, Dr.KRirunavukkarasu) (Published by: International Inst
of Tamil Studies).

4 |The Contributions of the Tamils to Indian Culture (Dr.M.ValarmafRiublished by: International Institute of Tami
Studies)

5 |[Keeladi-6 Sangam City Civilization on the banks of riwv
ofArchaeology&TamilNadurext Book and Educational Services Corporation, Tamil Nadu)

Studies in the History of India with Special Reference to Tamil Nadu (Dr.K.K.Pillay) (Published by: The Author)

PorunaiCivilization (Jointly Published by: Department of Archaeology & Tamil Nadu Text Book and Educationa
Services Corporation, Tamil Nadu)

8 |Journey of Civilization Indus to Vaigai (R.Balakrishnan) (Published by: RMRL)
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Course Outcomes:
Uponcompletion of this course, the students will be able to:

Bl oombo

Taxonomy Level

Co1

Obtain the knowledge about weaving and ceramic technology.

Understatnihg

CO2 | Familiarize about design and construction technology during sangam age and British p Understatnding
CO3 | Understanihg about the manufacuturing technologies Applying
CO4 | Acquire the skills in agriculture and irrigation technology Applying

CO5

Acquire the knowledge about the development of Scientific Tamils and Tamil computin

Understatnding

COURSE ARTICULATION MATRIX
COs/ PO1 | PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 | PO10| PO11| PO | PSO | PSO
12 1 2
POs
Co1 3 2 1 2
CO2 3 2 1 2
COs3 3 2 1 2
CO4 3 2 1 2
CO5 3 2 1 2
Avg 3 2 1 2
3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22NC201 NCC COURSEI (Only for NCC Students) Semester I

PREREQUISITES Category | NC | Credit 3

NIL L | T | P | TH
Hours/Week

3 0 0 3

Course Learning Objectives

1 To maintain the unity and disciplines to the students

Unit | NCC GENERAL & NATIONAL INTEGRATION AND
AWARENESS 9 0 0 9

Aims, Objectives and Org of NCC Incentives to NCC cadeis Duties of NCC Cadets NCC Camps: Types & Condudg
National Integration: Importance and NeceskiBactors affecting National Integratiornity in Diversityi Threats to Nationg
Security.

Unit Il PERSONALITY DEVELOPMENT & LEADERSHIP
DEVELOPMENT

Personality Development Capsufelf Awareness Empathy, Creative& Creative Thinking, Decision Makwmmunication|
Skills - Group Discussion Stress emotions, Change Your Mindset, Inter Perdoelations& Team work, Time Managemen
Civil Sense- Career Counselling, SSB Procedures & Interview Skills; Leadership Cap$tads, Indicators, Motivation
Ethics &Honour code Case StudieShivaji, APG Abdul Kalam & Deepa Malik, MaharanaPraatan Tata, KiranMajumdal
Jhansi Ki Rani, Narayan Murty, PrakashPadukone, Tipu Sultan, Rabindranath Tagore.

Unit 111 DISASTER MANAGEMENT AND HEALTH & HYGIENE 9 0 0 9

9 0 0 9

Disaster Management CapsuochVichar, Types Organisation Capability & Role of NCC CadeisFire Service & Fire
Fightingi | ni t i ative Training, Or jNatialOmasters Man Mide Disasters; Health & 3
Sanitationi First aid in Common Medical Emergencies, Treatment & Care of Wduhdeoduction to Yoga & Exercises.

Unit IV PRINCIPLES OF FLIGHT & GENERAL SERVICE 9 0 0 9
KNOWLEDGE
Laws of Motioni Glossary Termg Be r n o u | | i i6Asrofdll i Forcesiaqtiig en Aircraft Lift & Drag 1 Flaps & Slats

T Stalli Thrust; Armed Forces & IAF CapslileModes of Entry in IAF, Civil Aviatiori Aircraft Recognitiori Latest Trends|
& Acquisitions.

Unit V NAVIGATION, AEROENGINES, AIRCOMPAIGNS &
AIRMANSHIP

Requirements of NavigatidnGlossary term$ Mapsi Map Reading; Basic TheoiyTypes of Engines Piston Engines Jet
Engines Turbo Prop Engines; Indo Pak war 197@peration Safed SagaiFamous Air Heroes; AirmanshipAirfield Layout
T Rules of the Aifi Circuit Procedures ATC RT Procedures Aviation Medicine- Survival.

9 0 0 9

Total =45 Periods

Course Outcomes: Bl oomb
Upon completion of this course, the students will be able to: Taxonomy Level
co1 A_cquwedknowledge about the history of NCC, its organization, incentives of NCC, dutig Analyze
different NCC camps

CO2 | Understand the concept of national integration and its importance Understand
CO3 | Understand the importance disaster managemerteaith and hygiene. Understand
CO4 | Understand the importance principal of Flight and knowledge about armed services. Understand
CO5 | Understand and learn the importance of navigation, Aero engines & Airmanship work. Understand
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22EN102 PROFESSIONAL SKILLS LABORATORY SEMESTER I

PREREQUISTIES CATEGORY | HS | Credit | 1

T|P|TH
O |0]2)| 2

Basic language skills listening, speaking, reading and writing Hours/Week

COURSE OBJECTIVES

1. | To enable learners to improve their readskdls

2. | To make learners show variations while reading

3. | To assist learners to acquire speaking competency in English

4. | To enable learners to strengthen their fluency in speaking
UNITI | NARRATION loJo [6 |0
Readingi Reading a short stoiiylearning pronunciation, intonation, splitting of sentences to form meaningful units.
Speaking Narrating a story without any help of handouts.

UNITII [ PRESENTATION loJo |6 |0
Reading Reading a poerlearning the skill of reciting, appreciate rhym@red music, change in tone as per the emotion 0
poem.

Speaking Powerpoint presentation on a general topic.

UNIT Il | SHORT SPEECH loJo |6 |0

Readingi Reading newspaper artidldearning vocabulary and language pattern of offica@hmunication.
Speaking Oral presentation on a topic from basic engineering pertained to their branch.

UNIT IV | ORGANIZING EVENTS oo |6 |oO

Readingi Reading dialogue scriptslearning expression, tone, stress anaperative reading.
Speaking Proposing welcome address, vote of thanks and organizing events

UNITV [ DESCRIBING PROCESS loJo [6 |0
Readingi Reading technical description of gadgietsarning the different parts of devices.

Speakingi Describing a procesk everyday technicactivities like taking print outs, purchasing equipment for a con
booking a hall for meeting etc

Total (30P)= 30 Periods

REFERENCE BOOKS:
1. Reading FluencySwitzerland MDPI AG, 2021.
2. McJacobsWade.Dare to Read: Improving Your Reading Speed and skills. Sustralia, Friesen Press, 2021
3. Hoge,A. J. Effortless English: Learn to Speak English Like a Natiyeited Statestffortless English LLC2014.
E-RESOURCES:

1. https://www.talkenglish.com/
2. https://www.readingrockets.org/
COURSE OUTCOMES: Bl oomés T
Upon completion of this course, the students will be able to: Mapped
Cco1 read passages fluently with good pronunciation Remember
CO2 develop arexpressive style of reading Create
COo3 make effective oral presentations in technical and general contexts Create
Co4 excel at professional oral communication Evaluate
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COURSE ARTICULATION MATRIX
=08 | Po1| PO2| PO3 | PO4 | POS | POB | POT | PO8| POY| PO10 | POL1 | PO12 | PSOL | PSO2
cot 1 > | 3 1 1
co2 1 > | 3 1 1
co3 2 > | 3 1 1
Co4 2 > | 3 1 3
Avg 15 > | 3 1 | 15
3/2/1-indicates strength of correlation-(@igh, 2-Medium,  Low)
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22PH103 PHYSICS LABORATORY SEMESTER | I
PREREQUISTIES CATEGORY | BS | Credit | 1.5
NIL Hours/Week L | T I|P|TH
0 |3| 3
Course Objectives:
1. To handle different measuring instruments.
2. To understand the basic concepts of interference, diffra¢teatconduction and to measure the important parame
LIST OF EXPERIMENTS
1. Newt o n & Detarnmimatgrs of radius of curvature of a Plano convex lens.
2. Car ey F o s i Retenmatidnrofispegifie resistance of the material.
3. Poi seui I Detelniationloiothe Coefficient of viscosity of a liquid.
4. Spectrometer Gratingi Normal incidencé Determination of Wavelength of Mercury lines.
5. L e e 6 § Detarnsination of thermal conductivity of a Bad conductor.
6. Ultrasonic interferometdr Determination of velocity of Ultrasonic Waves in Liquid.
7. Nonuniformbending Det er mi nati on of youngés modulus of the
8. Determination of Band gap of a given semiconductor.
9. Determination of Wavelength of laser using grating and determination of paieleusing Laser.
10. Determination of Acceptance angle and Numerical Aperture of fiber.
Total (45P) = 45 Periodsg
Text Books:
1. C.SSRobi nson, Dr . Ruby Das, 6 A Textbook of Engine
2. S. Panigrahi, &6édEngineering Practical Physicsd, Cgq

Reference Books:

1. M. N. Srinivas®nacbtimlTent Bbygki obod, Sultan Chand & {
2. Singh Harman, 6éB. Sc. Practical Physicsb6, S Chand
E-References:
1. https://nptel.ac.in/courses/115105110
2. https://nptel.ac.in/courses/115105120
COURSE OUTCOMES: Bl oomés T
Upon completion of the course, the students will be able to: Mapped
CO1 | Handle different measuring instruments and to measure different parameters. Apply
CO?2 Calculate the important parameters and to arrive at the final result basedeapehieental Analyze
measurements.
COURSE ARTICULATION MATRIX
(ngé PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 Pi‘.O Pio
COo1 3 2 3 3 3 1 2
CO2 3 2 2 1 2 1
Avg 3 2 2.5 2 2.5 1 1.5

3/ 2/ 1i indicatesstrength of correlation (BHigh, 21 Medium, 1i Low)
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22CY102 CHEMISTRY LABORATORY SEMESTER | I

PREREQUISTIES

CATEGORY | BS | Credit | 1.5

NIL

Hours/Week L T |P|TH
0 0 |3] 3

Course Objectives:

1.

To gain practical knowledge by applyitiieoretical principles and performing the following experiments.

LIST OF EXPERIMENTS

Estimation of hardness of Water by EDTA

Estimation of Copper in brass by EDTA

Estimation of Alkalinity in water

Estimation of Chloride in water sample (lodimetry)

Estimation of Iron content in the given salt by using external indicator
Conductometric titration of Strong Acid and Strong Base
Conductometric titration of Mixture of acids and Strong base
Determination of strength of Iron by Potentiometric method
Estimation of Iron by Spectrophotometry

. Estimation of Copper by Colorimeter

. Determination of molecular weight and degree of Polymerization by Viscometry
. Determination of pKa of the given weak acid by pH meter

. Estimation of the amount of given HCI using pH meter

Total (45P) = 45 Periodsg

E-References:

1. | www.scuolab.com/en/chemistry/
2. | www.onlinelabs.in/chemistry
3. | www.virtuallabs.merlot.org/vl chemistry

COURSE OUTCOMES:

Bl oombs T

Upon completion of the course, the students will be able to: Mapped
CO1 | To summarize the applicability of the practical skill gained in various fields. Understand
CO2 | To calculate the composition of brass quantitatively and the molecular weight of polym{ Apply
co3 To understand thprinciple. and a.ppl_icat_ions of conductometric and pH titrations, Understand
spectrometer, and potentiometric titrations.
COURSE ARTICULATION MATRIX
ggg PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 P?O Pgo
COo1 1 1 3 2
CO2 1 2 3 2
COo3 2 2 3 2
Avg 1.3 1.7 3 2
3/ 2/ 1i indicates strength of correlationi(3igh, 2i Medium, 1i Low)
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22EE102

BASIC ELECTRICAL AND ELECTRONICS ENGINEERING

LABORATORY SEMESTER I

PREREQUISTIES

Category ES Credit 1.5

TH

Hours/Week

Course Objectives:

1. | To impart hands on experience in use of measuring instruments, testing in transformers, and house wiring pract

LIST OF EXPERIMENTS

1.

Nooorwbd

8.
9.

Verification of Kirchhoffés | aws.

Verification of superposition theorem.

Measurement of threghase power in threghase circuits.

Determinatiorof losses in single phaseansformer.

Demonstration of cubut sections oDC and Inductiommachines: (squirrel cage rotor)

Speedcontrol of DC shunt motor.

Study of basic safety precautions, measuring instrunievittmeter, ammeter, muitneter, andtlectrical
components.

VI Characteristics of Pjunction diode.

Staircase wiring.

10. Wiring for fluorescent lamp.

Total (45 P) = 45Periods

COURSE OUTCOMES: Bl oomo
. i . Taxonomy

Upon completion of the course, the students will be able to: Mapped
CO1 | Analyse DC and AC circuits. Analyze
CO2 | Calculate various losses in transformer. Analyze
CO3 | Recognise the parts singlephase and three phase induction motors. Understand
CO4 | Demonstrate the characteristics of electron devices. Understand
CO5 | Practice electrical connections by wires of appropriate ratings. Apply

COURSE ARTICULATION MATRIX

CI;(())Z/ POl | PO2| PO3| PO4 | PO5| PO6 | PO7| PO8| PO9 | PO10| PO11| PO12| PSO1| PSO2

CO1 1 1 1 1

CO2 1 1 1 1

CO3 1 1 1

CO4 1 1 1

CO5 1 1 1

Avg 1 1 1 1

3/ 2/ 1i indicates strength of correlationi(3High, 2i Medium, 1i Low)
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SEMESTER-III

29MA303 PROBABILITY AND NUMERICAL METHODS Semester m
PREREQUISITES Category | BS Credit 4
Basic 12" Level knowledge of Statistics solving equations L T P | TH
Matrices, ODE and PDE. Hours/Week

3 1 0 4

Course Learning Objectives

1 To obtain the knowledge of standard distribution.

2 To understand the statistical averages and fitting of curve.

3 To gain the knowledge of significance test for large and small samples.

4 To obtain the knowledge about numerical solution of equations.

5 To acquire knowledge of numerical interpolation, differentiation and integration.

UNIT | STANDARD DISTRIBUTION 9 3 0 12

Binomial, Poisson, Exponential, Gamma and Normal Distributions and their properidse by shev 6s i
distributionsi Marginal and Conditional distributiorisCorrelation, Regression and rank correlation.

UNIT 11 BASIC STATISTICS 9 3 0 12

Measures of Central tendency: Moments, Skewness and Kurtosis, Curve fitting by the method of Least Bitfirayesf
straight lines, second degree parabolas and curves reducible to linear forms.

UNIT 1 TEST OF HYPOTHESIS 9 3 0 12

Test of significance: Large Sample tests for Single proportion, difference of proportion, single mean and difference (
Small Sample test for single mean, difference of means and corre
coefficients, test for ratio of variance€hi-square tst for goodness of fit and independence of attributes.

UNIT IV SOLUTION OF EQUATIONS 9 3 0 12

Numerical solutions of nafinear algebraic equations by Secant, Bisection and NesWaphson MethodsSolution of systenm
of equations by Gauss Elimination,LU decomposition for systems of linear equations and Gauss Seidel iterative meth

INTERPOLATION, NUMERICAL DIFFERENTIATION AND
UNIT'V INTEGRATION 9 3 0 12
I nterpol ation wusing Newtonébés Forward and Backward
di fference and Lagrabgébser dmtrimutliaeen &Nmudnet ntalbration
Simpsondés 3/8 rule.

Total (45+15) = 60 Periods
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Text Books:

International (P) Ltd, Publishers 2003

1 |VeerarajanT , AiProbability and Rando m"Hiiton,cTatsMcGraw\HiltEducafan e
Pvt. Ltd., New Delhi, 2016.

2 Pay, L. Devore, fAProbability areditiodtCangdgs ltearming, NéwoDelhi,F
2012.

3 |Kandasamy. P, Thilagavathy. K, Gunavathi. K, ANum

Reference Books:

1 |Freund John, E. and Miller, I r wi n"EditiorP Prentica Hall, 1994. y a

2 PanMK]l yengar, K & Jain R. K., ANumeri cal Met hods f d

3 |[Gupta, S.C. and Kapoor, V.K. fAFundamentals of Mat
COURSE OUTCOMES: Bl oomob
Taxonomy
Upon completion of this course, the students will be able to: Mapped
CO1 | Apply the knowledge of standard distribution. Understand
CO2 | Learn about statistical averages and fitting the curves by Least Square Method. Understand
CO3 | Use the Large and small sample tests. Apply
CO4 | Solve equations by using numerical techniques. Apply
CO5 | Acquire the techniques of interpolation, Numerical differentiation and integration. Understand
COURSE ARTICULATION MATRIX
c;%z/ PO1| PO2 | PO3 |PO4|PO5 |PO6 |PO7 |PO8| PO9 |PO10| PO11 | PO12 |PSO1 | PSO2
CcOo1 3 2 2 2
CO2 3 2 2 2
CO3 3 2 2 2
CcO4 3 2 2 2
CO5 3 2 2 2
Avg 3 2 2 2
3/2/1-indicates strength of correlation (3 High, 2-Medium, 1- Low)
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22CS301 COMPUTER ORGANIZATION AND ARCHITECTURE Semester M

PREREQUISITES Category| PC | Credit 3

Digital Principles and System Design L T P | TH
Hours/Week

3 0 0 3

Course Learning Objectives

1 To understandhe basicstructureand operationsof digital computer and to learn the working of differemithmetic
operations

2 Tounderstandhedifferenttypesof processocontrolandtheconcepof pipelining and tstudythehierarchicamemory
systemincludingcachememoryand virtualmemory

3 To understandhe differentwaysof communicatiorwith I/O devicesandstandard/O interfaces
UNIT | INTRODUCTION 9 0 0 9

Functionalunits,BasicOperationalConceptsBus Structure Memory LocationandAddressesiemoryOperationsinstruction
and InstructiorBequencingAddressingmodes.

UNIT I ARITHMETIC UNIT 9 0 0 9

Addition andSubtractiorof SignedNumbersDesignof FastAdders, Multiplicatiorof PositiveNumbers, BootRAlgorithm, Fast
Multiplication, IntegerDivision, Floating pointhumberoperations.

UNIT I PROCESSORUNIT AND PIPELINING 9 0 0 9

FundamentalConcepts Executionof Instruction, Multi Bus Organization,Hardwired control, Micro programmed control,
Basic Concepts of pipelining, Data Hazards, Instruction Hazards, Data path & Consatlerations.

UNIT IV MEMORY SYSTEMS 9 0 0 9

Basic Concepts,SemiconductorRAM, ROM, Cache memory, Improving Cache Performance Virtual memoryMemory
ManagementequirementsSecondanstorageDevice.

UNIT V INPUT AND OUTPUT ORGANIZATION 9 0 0 9

Accessingl/O devices,Programmed/O, Interrupts,Direct Memory Access,Interfacecircuits, Standardl/OlnterfaceqPCl,
SCSI,USB).

Total (45 L)=45Periods

Text Books:
1 |Carl Hamacher V.,Zvonko G.Vranesic, Safwat G. Zaky, " Comprgganization ", Tata McGraw Hith Edition,2008

Reference Books:

1 PattersormndHennesseyj C o m p @rgarizatiorandDesign". TheHardware/SoftwareterfaceHarcourtAsia
MorganKaufmann,3rd Edition, 2007

Hayes,i C o m p ArdhitectureandOrganizatior!', 3" edition, TataMcGrawHill, 2006

3 HeuringV.P.,JordarH.F.," ComputerSystemDesignandArchitecture’, 6" edition,AddisonWesley2008

COURSE OUTCOMES: Bl oomés Taxon(
Upon completion of the course, thidents will be ablo:

CO1 | Understand the working principles of Computemponents Understand

CO2 | Design the arithmetic and processing units Create

CO3 | Analyze the various computeompments Analyze
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COURSE ARTICULATION MATRIX

COs/POg PO1| PO2| PO3| PO4| PO5( PO6 | PO7| PO8| PO9| PO10| PO1Y PO12| PSO1| PSO2
co1l 3 3 3 3 3 1 1 3 3 2 2
CcO?2 2 2 3 3 3 1 1 1 3 2 2
Cco3 2 2 3 3 3 1 1 3 3 2 2
Avg 23| 23| 3 3 3 1 1 2.3 3 2 2

3/ 2 /1- indicatesstrength of correlation (3- High, 2- Medium, 1- Low)
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22CS302 SOFTWARE ENGINEERING SEMESTER | I

PREREQUISITES CATEGORY PC | Credit | 3
NIL L | T| P| TH
Hours/Week
3 0| O 3
CourseObjectives:
1. To understandhe differentlife cyclemodelsandrequirementgollectionprocess
2. To understandiesignand developmergrinciplesin theconstructiorof softwaresystems
3. To learnthevarioussoftwaretestingtechniques anthethodsusedfor projectmanagement
UNIT | SOFTWARE PROCESS 9 olo |9

IntroductionThe software processoftware Engineering Practide generic process modprescriptiveprocessnodels
specializegrocessnodelsunified processPersonahndTeamProcesdlodelsi procestechnologyproductandprocess
Agility -Agile Process€Extreme Programming(XPpther Agile Process Models

UNIT Il UNDERSTANDING REQUIREMENTS 9| ol ol 9

Requirements Engineeringstablishing the GroundworEliciting RequirementsDeveloping Use CasesBuilding the
Requirements ModelNegotiating Requirements Validating RequirementRequirementsAnalysis - ScenarieBased
Modeling- UML ModelsThatSupplementhe UseCase-DataModelingConceptsClassBasedModeling.

UNIT Il DESIGN CONCEPTSAND PRINCIPLES 91! ol ol 9

Design within the Context of Software Engineering@he Design Process Design-The Design Model Software
Architecture- Architectural GenresArchitectural StylesArchitectural DesigrAssessingilternativeArchitecturalDesigns|
-ArchitecturalMappingUsing DataFlow.

UNIT IV TESTING 9! ol ol 9

A Strategic Approach to Software Testin§trategic IssuesTest Strategies for Conventional SoftwafeestStrategies fo
ObjectOriented Software Test Strategies for WebApp4/alidation Testing System -The Artof Debugging White Box
TestingBasis Path Testin@ontrol Structure Testinglack Box TestingModel Based Testin@bject Oriented Testin
StrategiegObject Oriented Testing Method®sting Concepts for WebAp{Ie Testing Process.

UNIT V SOFTWARE PROJECT MANAGEMENT 91! ol ol 9

The Management SpectrunThe People The Product The ProcessThe WHH Principle- Metrics in theProcess an
Project Domains Software MeasuremenMetrics for Software Quality Integrating Metricsvithin the Software- Metrics
for Small Organizations Establishinga Software Metrics Program- Decomposition- Empirical EstimationModels -
SpecializedEstimationTechniguesThe Make/BuyDecision.

Total (45 L)=45Periods

Text Book

Roger S.Pressman i Sof t war-& @emaich é ¢ i iom@ r 0 sHillAnfemationalEdhian,7th Mc (

L edition,2010.

ReferenceBooks:

1. | PankajJalotefi A integratedApproachto Software Engineering,NarosaP u b | i ¢ &Hird Editian2008.

2. | Jameds- PetersandWitoldPedryezfi S o f tEmgmeeeng An EngineeringA p p r o dobnkVitley andSons,New
Delhi, 2000.

3. | lanSommervillefi So f temari en e RearsomdydatjonAsia, 6th edition,2006.

E-References:

1. | Software Engineering NPTEUdeo lecturedy Prof.N.L. Sarda, Prof. Umesh Bellur, Prof.R.K.JoshiRmoél Shashi
Kelkar, Departmenbf Computer Science &ngineeringllT Bombay.
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COURSE OUTCOMES Bl oomés
Upon completion of the course, theidents will be able to: Taxonomy
Mapped

CO1 | Identify anddescribethe different life cycle models and requirement collection procesy Understand

CO2 | Design and develop software systems Create

CO3 | Apply the various testingechniques foproject management Apply

COURSE ARTICULATION MATRIX

COs/POg PO1| PO2| PO3| PO4| PO5| PO6|PO7| PO8| PO9| PO10|PO1]l PO12| PSO1| PSO2
CO1 3 3 3 2 2 1 1 2 3 3 2
CO?2 3 3 3 2 2 1 1 2 3 3 2
CcO3 3 3 3 2 2 1 1 2 3 3 2
Avg 3 3 3 2 2 1 1 2 3 3 2

3/ 2 /1-indicatesstrength of correlation (3- High, 2- Medium, 1- Low)
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22CS303 DATA STRUCTURES AND ALGORITHMS SEMESTER I

PREREQUISITES CATEGORY PC| Credit 3

Problem Solving and C Programming L T P| TH
Hours/Week 3 0| O 3

CourseObjectives:

1. | To understand the concepts of ADTs

2. To learn linear data structures and +limear data structures

3. | Tounderstand concepts about search&ogting and hashing techniques

UNIT | LINEAR DATA STRUCTURES 1 LIST 91 0[{0|9

Abstract Data Types (ADT$)List ADT - Array based ImplementatioriLinked List Implementatioii Singly Linked List:
-Circularly Linked Lists- Doubly-Linked Lists- Applications of List§ Polynomial Manipulatiofi All operations (Insertio
Deletion, Merge, Traversal).

UNIT I LINEAR DATA STRUCTURES 1STACKS AND QUEUES 910109

Stack ADT - Operations- Applications of Stacks Evaluating Arithmetic Expression Conversion of infix to postf
Expression Queue ADT- Operations Circular Queue DeQueue Applications of Queue.

UNIT Il NON-LINEAR DATA STRUCTURES T TREES 91 0/0] 9

Tree ADTT Tree traversals Binary Tree ADTi Expression Treek Applications of Tree$ Binary Search Tree ADT]
Threaded Binary Tree&\VL Treesi B-Treel Heaps Operations of HeapsMax Heap- Min Heap- Applications of Hea

UNIT IV NON-LINEAR DATA STRUCTURES T GRAPHS 91 0/0] 9

Definition i Representation of Grapligypes of Graphs Graph Traversals Breadth First SearchDepth FirstSearch
Application of Graph Structures:-MammSpasnhi Pat TrRreas
-Kruskal 6s Al gorithms.

UNIT V SEARCHING, SORTING AND HASHING TECHNIQUES 91 0/0] 9

Searching: Linear SearelBinary Search Sorting Algorithms- Insertion Sort Selection Sort Bubble Sort Quick Sort
Merge Sort Hashing: Hash FunctiorisSeparat&hainingi Open Addressing Rehashing Extendible Hashing.

Total (45L) =45Periods

Text Book:

1. Mark Al|l ODmtWeiSsg,ucit ures and "diign Pearsoh BducAtiorga 20¥3s i s

ReferenceBooks:

1. |SeymoulLi pschut z, 0 Da todScBaum sQutline Seriss ) Rublishied b Tata Mc@aiv

Education Pvt. Ltd., 2015

2. |ElI'lis Horowitz, Sartaj Sahni, Dinesh Mehta, fFu
Silicon Press, 2012.

Amol M. JagtapAjit S. Mali , @ata Structures using C: A Practical Approach for BegiinerC RC Pr e s
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https://www.google.com/search?biw=1366&bih=595&tbm=bks&sxsrf=AJOqlzWJGAYrcX8ofaHcLijr2ugzLftegg:1674447528148&tbm=bks&q=inauthor:%22Amol+M.+Jagtap%22&sa=X&ved=2ahUKEwjn1_CQ69z8AhVD7XMBHSE2BLwQ9Ah6BAgDEAU
https://www.google.com/search?biw=1366&bih=595&tbm=bks&sxsrf=AJOqlzWJGAYrcX8ofaHcLijr2ugzLftegg:1674447528148&tbm=bks&q=inauthor:%22Ajit+S.+Mali%22&sa=X&ved=2ahUKEwjn1_CQ69z8AhVD7XMBHSE2BLwQ9Ah6BAgDEAY

COURSE OUTCOMES: Bl o oTaXosomy
Upon completionof the course the studentswill be ableto: Mapped

CO1 |Implement various abstradata types for linear data structures. Create

CO2 |Apply the different noflinear data structures to solve real world problems. Apply

CO3 [Critically analyze the various sorting, searching and hashing techniques. lAnalyze

COURSE ARTICULATION MATRIX

COs/POs| PO1 | PO2| PO3 | PO4| PO5 | PO6| PO7 | POS| PO9|PO1d PO11|PO12 PSO1| PSOZ
co1 3 3 3 2 2 1 1 2 3 3 2
Cco2 3 3 3 2 2 1 1 2 3 3 2
co3 3 3 3 2 2 1 1 2 3 3 2
Avg 3 3 3 2 2 1 1 2 3 3 2

3/ 2 /1-indicates strength of correlation (3 High, 2- Medium, 1- Low)

GCE, SALEM (AUTONOMOUB)2R SYLLABUS 65



22CS304 OPERATING SYSTEMS SEMESTER I |
PREREQUISITES CATEGORY PC | Credit 3
NIL L |T [P |TH
Hours/Week 3 0| O 3

CourseObjectives:

1. | Tounderstandhestructureandfunctionsof Operatingsystems

To understandhe processonceptandschedulingalgorithms

To understandhe concept of processynchronizatiormanddeadlocks
To learnvariousmemorymanagemergchemes
Toillustratevariousfile systemsanddisk managemergtrategies

UNIT | INTRODUCTION AND OPERATING SYSTEM STRUCTURES 9 0|10 9

What Operating System Do, Operating System Structure, Operating System Operations; Process Manageme
Management, Storage Management, Protection and Security; Operating Syrstetares Operating System Services, U
and Operating System Interface, System Calls, Types of System Calls.

UNIT I PROCESS MANAGEMENT 91 0 |0] 9

Process Concepts, Process Scheduling, Operation on Processes; Interprocess Comm&aegibriMemory Systen
Message Passing Systems; Threddgerview, Multithreading Models, Threading Issues; CPU ScheduBagic Concept

gk iwin

Scheduling Criteria, Sauduling Algorithmsi FirstCome FirstServed, Shortestob-FirstPriority, RoundRobin
Multilevel Queue, Multilevel Feedback Queue.
UNIT I PROCESS SYNCHRONIZATION AND DEADLOCKS 9 0(0| 9

Background, The Critical Section Probldsoftware based solution and hardware based solution), Semaphores,
Problem of Synchronization, Monitors; DeadlocksSystem Model, Deadlock Characterization, Methods for har
Deadlocks, Deadlock Prevention, Deadlock Avoidance, Deadlet&dilon, Recovery from Deadlock.

UNIT IV MEMORY MANAGEMENT 9 00| 9

Background, Swapping, Contiguous Memory Allocation, Paging, Segmentation, Segmentation with Paging, Strug
Page Table; Virtual Memorly Background, Demand Paging, P&gplacement.

UNIT V FILE SYSTEM AND MASS-STORAGE STRUCTURE 9 0o(o0| 9

File System Structures File System Implementation: Directory Implementation, Allocation Methods, Free
Management; MasStorage Structuré Overview of MassStorage Structure, Disk Structure, Disk Scheduling, [
Management, Swafpace Management, RAID Structure; Case study: Linux system.

Total (45L) =45Periods

Text Book:

1. |Abraham Sil berschat z, Peter Baer CGalceipn s&dnd NGne¢
John Wiley & Sons (ASIA) Pvt. Ltd, 2018.

ReferenceBooks:

1. Harvey M. Deitel, fAOperating Systemso, Pearson E

2. Andrew S. Tanenbaum, fiModern Oper adtion2@5 Sy st emso,

3. Wil liam Stallings, fiOperating Systems: I nternal s

4.

D M Dhamdher e, @fOper aBtaisnegd SAypsptr eonapavilHIAPultlisaintg; gy dobtiition, 201
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COURSE OUTCOMES:
Upon completionof the course the studentswill be ableto:

Bl o oTaxosomy
Mapped

Co1

Interpret the components and functionalities of the operating system.

Understand

CO2 Apply various Services and Concepts of operating system to real time applicatio

Apply

co3 Analyze the issues related to operating system and provide sutiable solutions.

Analyze

COURSE ARTICULATION MATRIX

COs/PO4 PO1| PO2| PO3 | PO4 | PO5 | PO6| PO7| PO8| PO9|PO10 PO11|PO12 PSO1| PSO2
coil | 3| 3 2 1 2 1 1 3 2 1
co2 | 3| 3 2 1 2 1 1 3 2 1
co3 | 3| 3 2 1 2 1 1 3 2 1
Avg | 3] 3 2 1 2 1 1 3 2 1

3/ 2 /1- indicatesstrengthof correlation (3 High, 2- Medium, 1- Low)
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22MCINO2 INNOVATION SPRINTS SEMESTER Il

PREREQUISITES CATEGORY EE | Credit 1
L T|P| TH
Hours/Week
0 0| 2 2
Course Objectives:
1. To understand the fundamentals of Design thinking & apply in ideating solutions fevosdlproblems.
2. To solvechallenges through problem curation, problem validation and customer discovery problems.
UNIT | CHALLENGE CURATION 3/0(0]| 3

Introduction: Design Thinking Principles Design Thinking Values Design Thinking Methods Challenge impact setting
Framing the design challenge.

UNIT 1l CUSTOMER-CENTRIC INNOVATION 3/0|0]| 3

Understanding Customer need&mpathy building techniquesgap analysis adoption barriers observations and insights
Translating Insights into Innovation Opportunities

UNIT 1 IDEA GENERATION 3/0(0] 3

Identifying pains & gains crafting value propositionldeation- Divergent Thinking Ideation methodsRules of brainstorming
- Managing risks Concept oiminimum usablerototypes Generating solution concepts

UNIT IV PROTOTYPING 3/0|0]| 3

Prototyping concepts Palm Pilot ExperimentFake it before make itPrototyping- The Law of Failure Building a Prototype
- Testing the Prototypes

UNIT V PITCH & PRESENTATION 3/0|0] 3

Science of Storytellingthe blueprint fosstorytelling- Pitch Script- Pitch PresentationsBest practices to creating a compelli
pitch - communication fundamentals

Total (15L) = 15 Periods

Text Books:
1. Tim Brown (2019), AChange by Dersgagmi:z adtoiwo rdse sd rgch

Jan Chipchase& Simon Steinhad2 01 3) , fiHi dden CneateRextraordmarysodwugth for: Ho
Tomorrowbés Customer so, Harper Business 2013

3. Christian Madsbjerg&Mikkel B. Rasmussén2 0 1 4 ) MomentTohCtarity , H aBusinass [deview Press

2.

4, IdrisMootee(2013), Design Thinking for Strategic Innovatidijlley
Alexander Osterwalder, Value Proposition Design: How to Create Products and Services Custome
(Strategyzer} JohnWiley & Sons, 2014
Reference Books:
1. avoia. Alberto, 2009 The Pretotyping Manifesto
2 https://sites.google.com/a/pretotyping.org/wwwithretotypingmanifesto
3. Jazz Factory, All about Presentatiorigtp://blog.jazzfactory.in/
4 Pretotyping Methodology https://www.pretotyping.org/methodology.html

5.
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Bl oomés

COURSE OUTCOMES: Taxonomy
Upon completion of the course, the students will be able to: Mapped
CO1 Identify reatworld problems Understand
CO2 | Apply the challenge curation techniques to +watld problems. Apply
CO3 Analyze the problems and generate solutions to address the challenges Analyze
CO4 Build solutions using pertotypintpols & techniques Apply

Develop an innovation pitch to effectively communicate the ideaotae theidentified | Analyze
CO5

problem

COURSE ARTICULATION MATRIX

ggg PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 P?O PgO
CO1 3 2 1 2
CO2 3 2 2
COos3 3 2 2
CO4 2 3 1 2
CO5 2 3
Avg 04 12| 1.2 | 0.8 0 04 ] 02| 0.2 2 0.6

3/ 2/ 1i indicates strength of correlationi(3igh, 27 Medium, 1i Low)
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22NC301 NCC COURSE-II (Only for NCC Students) SEMESTER Il

PREREQUISITES Category NC Credit 3*

NIL L | T | P | TH
Hours/Week

0 0 3

Course Objectives:

1. ‘ To maintain the unity and disciplines to the students

UNITI |  SOCIAL SERVICE & COMMUNITY DEVELOPMENT | 9 | o] o] o
Basic of soci al-Rara DevalopneentnogtamNGO§ Roles & @odtributioin Drug abuse and Traffickin
i Civic Responsibilitie§ Causes & prevention of AIDS/HIV Counter Terrorisni Corruptioni Social Evili RTI & RTE 1
Traffic Contiol Organizatiori Anti Drunken Driving.

UNITIL | GENERAL AWARENESS & ADVENTURE | 9 | o] o] o
General Knowledgé Logical & Analytical Reasoning Modes of Entry to Army, CAPF, PoliGeSSB Procedure; Para Sailir
i Slitheringi Rock climbingi Cycling andTrekking.

UNITIIL | AEROENGINES & NAVIGATION | 9 | o] o] o
Introduction to aero engines and its tyjp€omponents of aero engingé$rinciples of Propulsioin Basic Terminologyi Jet
engines Brayton Cyclel Turbo prop engines and its typ&equirements of NavigationLines on Earti Maps and its type
- Symbols used in maipScales of majp Map reading procedure and its aids.

UNITIV | AIRFRAME & METEOROLOGY | ol o]l o] 9
Aircraft Controli Primary and Secondaryuselagé Main Plain andrail Plaini Ailerons, Elevators& Ruddeiid.anding Gear;
Importance of METT in Aviatiori Atmospheré Clouds and Precipitatioin Flying Hazards.

UNITV | FLIGHT INSTRUMENTS & AEROMODELLING | ol o]l o] 9
Airspeed Indicator Altimeteri Artificial Horizon T Radar and Its Type Instruments Battery Test, Compass; History of A
Modelingi Basic Materials & Tool$ Types of Aero Modelling Flying/Building of Aero Model§ General Safety Procedur

Total =45 Periods

COURSE OUTCOMES: Bl oomo
letion of th the students will be able to: Taxonomy
Upon completion of the course, the students will be able to: Mapped
CO1 | Acquired knowledge about social and legal responsibilities. Understand
CO2 | Understand the adventure activities and verbal training on defense examinations. Understand
CO3 | Understand the technical knowledge on aero engines and map reading. Understand
CO4 | Understand the structure and control of an aircraft. Understand
CO5 | Understand and learn the importanceabnic instruments on aircraft control. Understand

COURSE ARTICULATION MATRIX

%%SS/ PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2
CO1| 3 1 3 1
CO2 | 3 3 2 3 3 2
Co3 | 3 2 3 1 2 3 2
CO4 | 3 2 2 2 3 2
COo5| 3 1 3 3
Avg 3 16 | 14| 1.2 0.6 3 2

3/ 2/ 1i indicates strength of correlation (37 High, 27 Medium, 17 Low)
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22CS305 OPERATING SYSTEMS LABORATORY SEMESTER 1 |
PREREQUISITES CATEGORY PC | Credit | 2
C Programming L T|P|TH

Hours/Week 0 0l 2 )

CourseObjectives:
1. | Tounderstandndimplementbasicservicesfunctionalitiesof the operatingsystem
2. | ToanalyzeCPU SchedulingAlgorithms
3. | Toimplementtheconcepiof deadlockmemorymanagemergchemesind pagereplacemenschemes
4. | Toanalyzdfile allocationmethods

EXPERIMENTS

(Implement the following on LINUX platform. Use C for high level language implementation)

1. | Basicsof UNIX Commands

2. | Shellprogramming

3. | Write programausingthefollowing systemcallsof operatingsystemfork, exec,getpid,exit,wait, close

4. | Implementatiorof CPUschedulingalgorithms:FCFS& SJF

5. | Implementatiorof CPUschedulingalgorithms:RoundRobin& Priority

6. | ImplementheProduceii Consumeproblemusingsemaphores

7. | Write aC program tosimulateBankersalgorithmfor the purposeof deadlockavoidance

8. | Implementatiorof memorymanagemerdéchemegFirstfit, Bestfit & Worstfit)

9. | Implementpagereplacemenalgorithms(FIFO, LRU & Optimal)

10. | Implementatiorof File allocationtechniques

Total (P)= 60 Period

ReferenceBook:

1. |Abraham Sil berschatz, Peter Baer Galvin and Greg
Sons (ASIA) Pvt. Ltd, 2018.

E-References:

1. |https://www.unixtutorial.org/basianix-commands
2. [http://mally.stanford.edu/~sr/computing/basiaix.html

COURSE OUTCOMES: B1 o oTaxosomy
Uponcompletionof the course the studentswill be ableto: Mapped

CO1 |Demonstrate the fundamental UNIX commands Understand
CO2 |Implement various commands using Shell Programming Apply

CO3 |Apply variousfunctionalities of operating system to solve problems. Apply
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COURSE ARTICULATION MATRIX

COs/POq PO1| PO2| PO3 | PO4 | PO5 | PO6| PO7| PO8| PO9|PO10 PO11|PO12 PSO1| PSO2
colr | 2| 2 2 1 2 1 1 2 1 1
co2 | 2| 2 2 1 2 1 1 2 1 1
Co3 | 3| 3 2 1 2 1 1 3 2 1
Avg | 23| 23| 2 1 2 1 1 | 23| 1.3 1

3/ 2 /1- indicatesstrengthof correlation (3 High, 2- Medium, 1- Low)
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22CS306 DATA STRUCTURES AND ALGORITHMS LABORATORY SEMESTER I |
PREREQUISITES CATEGORY PC | Credit | 2
C Programming L TP | TH
Hours/Week 0 ol 41 2
CourseObjectives:
1. | To understand abowutriting algorithms and step by step approach in solving problems with the help of fund
data structures using C.
2. | Towrite and execute programs in C to solve problems using data structures such as arrays, linked lists, sta
trees, graphs, search trees.
3. To write and execute write programs in C to implement various sorting and searching methods.
EXPERIMENTS
1. | Implementation of List (Single, Double)
2. | Implementation of Stack
3. | Implementation of Queue
4. | Implementation of Binary Search Tree
5. | Implementation of Tree Traversal
6. | Implementation of Heap Tree
7. | Implementation of Breadth First Search Techniques
8. | Implementation of Depth First Search Techniques
9. |1 mpl ement at i Algorttorf Di j kstr ads
10. | Implementation of Sorting Techniques (Internal SBrtbble sort, Quick Sort & External Sorting: Merge Sort)
11. | Implementation of Searching Techniques (Linear Search & Binary Search)
Total (P)= 60 Period
ReferenceBook:
1. | MarkAl | e n BaaiSsustees aind Algorithm Analysis ind&, ™ edition, Pearson Education, 2013.

E-References:

1. |https://www.sanfoundry.comifgrogrammingexamplesdatastructures/

2. | https://www.mygreatlearning.com/blog/degtructuresusingc/
COURSE OUTCOMES: Bl oomo g

_ _ Taxonomy

Uponcompletionof the course the studentswill be ableto: Mapped

co1 Design various linear data structures such as stacks, queue and list. Create

CO2 |Pesignvarious linear and nelinear data structures sutiees and graphs Create

co3 Demonstrate variousorting and searching techniques. Understand
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COURSE ARTICULATION MATRIX

COs/POg PO1| PO2| PO3 | PO4 | PO5 | PO6| PO7| PO8| PO9|PO10 PO11|PO12 PSO1| PSO2
cor | 3| 3| 3 2 2 | 1|1 2 | 3| 3 2
co2 | 3] 3] 3 2 2 |11 2 | 3| 3 2
cos | 3| 3| 3 2 2 | 1| 1 2 | 3| 3 2
Ag | 3] 3| 3 2 2 | 1| 1 2 | 3| 3 2

3/ 2 /1- indicatesstrengthof correlation (3 High, 2- Medium, 1- Low)
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22MA401 DISCRETE MATHEMATICS SEMESTER | IV

PREREQUISTIES CATEGORY BS | Credit | 4

L T|P|TH
Hours/Week 3 110 2

Course Objectives:

To develop an understanding of the Logics.

To make the student acquire knowledge in Combinatorics.

To acquaint the student with the concept of Graphs and Graph models.

To make the student acquire sound knowledge in Algebraic structures.

a|hlwiNE

To familiarize with lattices and Booleatgebra.

UNIT | LOGIC AND PROOFS 91 3|0]12

Propositional Logics Propositional equivalence$redicates and Quantifierdested QuantifiersRules of inference
Introduction to Proof$ Proof methods and strategy.

UNIT Il COMBINATORICS 91 3|0]12

Mathematical inductionStrong induction and well orderirigThe basics of countingfhe Pigeonhole principigpermutations
and Combinationd Recurrence relationsSolving linear recurrence relations using generating functiomsclusion
Exclusion Pringble and its applications.

UNIT I GRAPHS 91 3|0]12

Graphs and graph model&raph terminology and special types of graplktrix representation of graphs and gra
isomorphism Connectivity Euler and Hamilton Paths.

UNIT IV ALGEBRAIC STRUCTURES 9| 3] 012

Algebraic systemd semi groups and monoidssroups Subgroups homomorphisms Normal subgroup and cose
L agr an g e édefinitionseandreeamples of Rings and Fields

UNIT V LATTICES AND BOOLEAN ALGEBRA 9| 3| 012

Partialorderingi PosetsLattices as Poset®roperties of Latticed attices as algebraic systenssib lattice$ Direct
product and Homomorphismsome special latticésBoolean algebra.

Total (45L+15T) = 60 Periods

Text Books:

1 Kennath H Rosenm Di scr et e Mat hemat i 'tHlitioa,mata McGraw HillPpbl.Co.Ltd, tNevo
" | Delhi, Special Indian Edition, 2011.

2 Trembl ay J. P and Manohar #@dDiscrete Mat he matRemia,l

Tata McGraw Hill Pub.Co.Ltd., New Delhi, 2011.

Reference Books:

Ral ph. P. Grimaldi, iDi screte and Co mb " Editon, dearsanl
Education, New Delhi, 2007.

Thomas KoshMat MeDmeastcircest ewi t h Applicationso, EIl sevi
Seymour Lipschutz and Marc Lipson, "“Edtiors TatasMcGrawMial t
Pub.Co.Ltd., New Delhi, 2010.

Dr. G. C. Shar ma, Dr. Madhu J a Medition,i#xchivPablicatiens(B)iLtsl, 201%. t ¢

E IS I
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COURSE OUTCOMES:

Bl oomos

Upon completion of this course, the students will be able to: Taxonomy
Mapped
CO1 | Acquired knowledge of the concepts needed to test the logic of a program. Understand
CQO2 | Have an understanding in identifying structures on many levels. Understand
Be aware of a class of functions which transform a finite set into another finite set Understand

CO3

relates to input and output functions in computer science and the counting principles.

CoO4

Be exposed to concepts and properties of algebraic structures such as groups, rings a

Remember

CO5

Familiar with Lattices and Boolean algebra.

Understand

COURSE ARTICULATION MATRIX

%%SS’ PO1 |PO2 | PO3|PO4|POS | POS| PO7 | POS| PO9 PO1d PO11 |PO12 PSO1 | PSO2
col| 3 | 2 | 2| 2 2
coz| 3 | 2 | 2| 2 2
coz| 3 | 2 | 2| 2 2
coa| 3 | 1 |11 2
cos | 3 | 1 |2 | 1 2
Avg | 3 | 16 |18] 1.6 2

3/2/1%-indicates strength of correlation-(3igh, 22Medium,  Low)
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22CS401 DESIGN AND ANALYSIS OF ALGORITHMS SEMESTER| IV
PREREQUISITES: CATEGORY | pPcC| Credit| 3
Data Structures andllgorithms Hours/Week Ll T!| Pl TH

3 0| 0 3

Course Objectives:

1. | Learn the algorithm analysis techniques.

2. | Become familiar with the dividandconquer and greedy algorithm design techniques.

3. | Become familiar with the dynamic programmidegsign techniques.

4. | Become familiar with the backtracking design techniques for a problem.

5. | Understand the limitations of Algorithmic power.
UNIT | INTRODUCTION 9| 0| O] 9

The Role of Algorithms in ComputingAnalysingAlgorithms - Designing Algorithms. Growth of Functions: Asympt
Notationsi Standard notations and common functions. Recurrences: The Substitution Mdth@dRecursioriree Metho
T The Master Method.

UNIT Il DIVIDE -AND-CONQUER AND THE GREEDY METHOD 91 0] O 9

Divide and Conquer: General MethoBinary Search Finding Maximum and Minimuni Merge Sort Quick Sort.
Greedy Algorithms: General MethadContainer Loading Knapsack Problerii Tree Vertex Splitting Job Sequencir
with Deadlines Minimum-Cost Spanning Trees (Primés and Kruskal

UNIT 11 DYNAMIC PROGRAMMING 91 0| O 9

Dynamic Programming: General MethodMultistage Graph$ All-Pair Shortest PathsOptimal Binary Search Treé
0/1 Knapsack Travelling Sales Person Problem.

UNIT IV BACKTRACKING 91 05 0| 9

Backtracking: General Method 8 Queens Problemi Sum of Subsets Graph Coloringi Hamiltonian Cycles
Knapsack problems

UNIT V GRAPH TRAVERSALS AND BRANCH AND BOUND 91 0] O 9

Graph Traversals: Techniques for Graphs (BFS and BE&)nected Components and Spanning TréesBiconnecte
components.
Branch and Bound: General Methods (FIFO & 1LCY/1 Knapsack probleinintroduction to NPHard an
NP-Complete ProblemsBasi ¢ concepts, Cookbdés Theor em.

Total(45 L)=45 Periods

Text Books:

1. | T. H. Cormen, C. E. Leiserson, R.L.Rivest, and C. Stein, "Introduction to Algorithms", Second Edition, Prer|
of India Pvt. Ltd, 2003.( Unit 1)
2. | Ellis Horowitz, Sartaj Sahni and Sanguthevar Rajasekaran, Computer Algorithms/C++, Second Edition, Un
Press, 2007. (Units Il to V)
Reference Books:

1. |Anany Levitin, Alntroduction t o tHdecatibneAsia, ghird editomul,
2011.

2. |Alfred V. Aho, John E. Hopcroft and Jeffrey D. Ullman, "The Design and Analysis of Computer Algorithms",
Education, 1999.
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COURSE OUTCOMES: Bl o oTaxosomy
Mapped
Upon completion of the course,thadents will be able to:
CO1 | Analyse the time and space complexity of different algorithms. Analyze
CO2 | Apply appropriate design technique for a problem. Apply
CO3 | Modify existing algorithms to improve efficiency. Apply

COURSE ARTICULATION MATRIX

COs/POY PO1 | PO2| PO3| PO4| PO5| PO6| PO7| PO8| PO9| PO10| PO11| PO12| PSO1l| PSO2
CcoO1 3 3 3 1 2 1 1 1 3 3 2
CcO?2 3 3 3 1 2 1 1 1 3 3 2
Cco3 3 3 3 1 2 1 1 1 3 3 2
Avg 3 3 3 1 2 1 1 1 3 3 2

3/ 2 /1- indicatesstrength of correlation ¢3High, 2 Medium, * Low)
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22CS402 THEORY OF COMPUTATION SEMESTER IV

PREREQUISITES CATEGORY PC | Credit 3
NIL Hours/Week L |T|P| TH
3 1]0]0 3

Course Objectives:

To understand differemomputational models

To comprehend the properties of computational models

UNIT | AUTOMATA 910109

Introduction to Formal Proof Additional Forms of Proof Inductive Proof- Finite Automata (FA)J Deterministic Finite
Automata (DFA)i Non-deterministic Finite Automata (NFA) Finite Automata with Epsilon transitions { NFA) 7 Proof
of Equivalence: DFA and NFA DFA and0- NFA T NFA andu- NFA.

UNIT Il REGULAR EXPRESSIONS AND LANGUAGES 910109

Regular Expression (RE)FA andRegular ExpressiorisApplication of REI Algebraic Laws Proving languages not to
regulari Closure properties of regular languagd3ecision properties of regular languageSquivalence and minimizatio
of Automata.

UNIT 1l CONTEXT -FREE GRAMMAR AND LANGUAGES 91009

ContextFree Grammar (CFQ) Parse Trees Ambiguity in grammars and languageBefinition of the Pushdown automa
T Languages of a Pushdown AutoméatBquivalence of Pushdown automata and CFG, Deterministic Pushdowwmatal
Normal Forms for ContexEree GrammarsPumping Lemma for Conteiree Languages.

PROPERTIES OF CONTEXT-FREE LANGUAGES AND TURING
MACHINES

UNIT IV

Closure Properties of Contektee Languageis Decision Properties dfontextFree LanguagesTuring machine$ Turing
machines as accepfoif uring machines as a Computing Deviderogramming Techniques for Turing Machifiesxtensions
to the Basic Turing Machinie Restricted Turing Machines

UNIT V UNDECIDABILITY AND INTRACTABLE PROBLEMS 90109

Language That Is Not Recursively Enumeréabledecidable Problem That Is Recursively Enumerdblgndecidable
Problems About Turing MachinésThe Classes P and NPAn NP-Complete Problerii A RestrictedSatisfiability Problem

Total (45 L)= 45 Periods

Text Book:

1. |J. E. Hopcroft, R. Mot wani , J.D. UIIl man, Al ntroduct
Edition, Pearson Education,2008.

Reference Books:

1. | Dexter C. Kozenfi Aut omata and Computabilityo, Springer P
2./John. C. Marti n, Al ntroduction to |l anguages and
3.|Peter Linz, fAAn introduction to for mal | anguage

4. |Kamal a Kritivasan and R. Rama, dlntroduction to F
Publishers, 2009.

E-References:
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1. | https://nptel.ac.in/courses/106104028/

2. | http://www.nptelvideos.in/2012/11/theepf-computation.html

3. | http://infolab.stanford.edu/~ullman/ialc.html

Course Outcomes: Bl oombs
. . _ Taxonomy
Upon completion of this course, the students will be able to: Mapped

CO1 | Develop acomputational model to recognize regular language or context free language| Create

CO2 | Establish equivalence among computational models of equivalent capacities. Apply

CO3 | Recall the procedures involved in the construction of computational models. Remember

COURSE ARTICULATION MATRIX

COs

IPOs POl PO2 | PO3| PO4 | PO5 | PO6 | PO7 | PO8 PO9 |PO10 PO11l| PO12| PSO1 | PSO2

cCo1l| 3 3 2 2 1 1 3 2 2

co2| 3 3 2 2 1 1 3 2 2

COo3| 3 3 2 2 1 1 3 2 2

Avg | 3 3 2 2 1 1 3 2 2
3/ 2 /1- indicatesstrengthof correlation (3 High, 2- Medium, 1- Low)
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22CS403 OBJECT ORIENTED PROGRAMMING USING C++

SEMESTER IV
PREREQUISITES CATEGORY | PC | Credit 3
C Programming Hours/Week L T P| TH

3 0 O 3

CourseObjectives:

1 o understanabject oriented programming concepts, generic programming and Exception handling.

To apply object oriented programming concept for problem solving
. |Design solutions to real world problems using object oriender concepts.
UNIT | INTRODUCTION 9|1 0/0|9

Procedure oriented programming paradig@bject oriented programming paradignBasic concepts of object orien
programming, benefits of OORpplication of OOR C++ fundamental§ structure of C++ program, tokens, data tyf
Operators and expression€ontrol structures Functions

UNIT Il CLASSES AND OBJECTS 910109

Classes and objectsfriend functions constructors andlestructors Operator overloading binary and unary opera
overloading using member function and friend functidiype conversions.

UNIT Il INHERITANCE AND VIRTUAL FUNCTIONS 9, 0|/0| 9

Inheritance defining derived classes, types, virtual baelssses, abstract classes, constructor in derived claBsa#ers
pointers to objects, this pointer, pointer to derived clas$é@sual functions.

UNIT IV TEMPLATES AND EXCEPTION HANDLING 91 0/0] 9

Generic Classésclass template, class templates with multiple parame€eseric Functionsfunction templates, functi
templates with multiple parameters, member function templatéxception handlingi basics, exception handli

mechanism, rethming an exceptiori Exception handling options understanding terminate() and unexpectéd{he
uncaught_exception() functidnbad_exception().

UNIT V CONSOLE I/0O AND FILE HANDLING 91 0/0] 9

C++ Stream Classdsunformatted 1/0O operation$ormatted console I/O operations, manipulatoFsles-classes for fil
operation, opening and closing a file, detecting end of file, files modes, sequential file operations, random file ope

Total (45L) =45Periods

Text Book:

1. E.Bal agurusdbyi é®ObegecProgramming wi t h -Hl{Unidl -\§.i xt
ReferenceBooks:

1. Herbert Schildt, "The Compl ete Reference C++"

2. Bjarne Stroustrup,| a@nfchwea Cetor, pH owrrtabmnmi chigt i on Add

3. K. R. Venugopal, Rajkumar Buyya fAMastering in CH
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COURSE OUTCOMES: Bl 00 mo g
Uponcompletionof the course the studentswill be ableto: Taxonomy
Mapped
co1 Familiarize the objecbriented programming concepts, Generic Programming and hg Understand
exceptions.
CO2 | DevelopObject Oriented Programming concepts for problem solving. Apply
CO3 | Createsolutions to real world problems usifipject Oriented Concepts. Create
COURSE ARTICULATION MATRIX
COs/ | PO1| PO2| PO3 | PO4| PO5| PO6 | PO7| PO8| PO9 |PO1(0 PO11|PO12 PSO1| PSO2
POs
Co1 3 3 3 2 1 1 2 2 3 2
CO2 3 3 3 2 1 1 2 2 3 2
CO3 3 3 3 2 1 1 2 2 3 2
Avg 3 3 3 2 1 1 2 2 3 2

3/ 2 /1- indicatesstrengthof correlation (3 High, 2- Medium, 1- Low)
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22CS404 MICROPROCESSORS AND MICROCONTROLLERS SEMESTER | IV
PREREQUISITES CATEGORY | ES | cCredit 3
NIL L | T| Pl TH

Hours/Week
3 0 0 3
CourseObjectives:
1. To understandhe architectureof 8086microprocessor
2. | Tolearnthedesignaspect®f I/O andMemoryInterfacingcircuits
3. To interfacemicroprocessoraith supportingchips
4. To studythe Architectureof 8051 microcontrolleranddesigna microcontrollehasedsystem
UNIT | THE 8086MICROPROCESSOR 9 0| 0|9

Introductionto 80861 Microprocessoarchitecturé Addressingnoded Instructionsetandassembletirectivesi Assembly
language programminigModular Programming Linking and Relocatiofi Stacksi Procedure$ Macrosi Interruptsand
interrupt serviceoutinesi Byte andStringManipulation.

UNIT 1l 8086SYSTEM BUS STRUCTURE 91 0] 0] 9

8086 signal§ Basic configuration$ System busiming 7 System design using 8088/0O programming Introductionto
Multiprogrammingi SystemBus Structurég Multiprocessor configurations CoprocessorClosely coupled andoosely
Coupledconfigurations Introductionto advancegbrocessors.

UNIT I I/O INTERFACING 91 0| 0] 9

Memory Interfacing and /O interfacirigParallel communication interfageSerial communication interfageD/A andA/D
Interfacel Timeri Keyboard/displaycontrolleri Interruptcontrolleri DMA controlleri Programming and applicatior
Case studies: Traffic Light control, LED display, LCD display, Keyboard disptaeyfaceandAlarm Controller.

UNIT IV MICROCONTROLLER 91 0] 0] 9

Architectureof 80517 Special Function Registers(SFRs) 1/0O Pins Ports and Circuits 7 Instruction set 1 Addressing
modesi Assemblylanguagerogramming.

UNIT V INTERFACING MICROCONTROLLER 910l 0] 9

Programming8051 Timersi Serial Port Programming InterruptsProgramming LCD & Keyboardinterfacingi ADC,
DAC & Sensorinterfacingi External Memory Interface StepperMotor and Waveform generationi Comparisorof
MicroprocessorMicrocontroller,PICandARM processors.

Total (45 L)=45Periods

Text Books:

1. Yu-Cheng Liu, Glenn A.Gibson, " Mi ¢ r o ¢ o 8yptents:@he 8086 / 8088 Family 7 Architecture,
Programmingand Design, Secorigdition, PrenticeHall of India, 2007 (UNIT I- 11I)

2. Mo hamed Al i Mazi di, Janice Gillispie Mazidi, R
SystemsUsing AssemblyandC, Second Edition, Pears@ducation, 2011(UNIT 1V-V)
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ReferenceBooks:

1. | A.K.Ray,K.M.Bhurchandi,/Advanced Microprocessors and Peipherals * 3rd edition, Tata McGrawHill,2012

2. | DoughlasVv.Hall, - Microprocessorandinterfacing,ProgrammingandHardware, TMH,2012

3. | DouglasV.Hall, i Mi c r o p rAaddnéedfegingPregrammingandH a r d w dataklarawHill, 2003

4. A Mi

crocontroll ers: Architectur e,
Education, 2005.

Pr ogr a nfHearso

E-Reference:

1. | https://onlinecourses.nptel.ac.in/noc18 ec03/previBvaf. SantaniChattopadhyay,IKHARAGPUR)

COURSE OUTCOMES:

Uponcompletionof the course the studentswill be ableto:

Bl o oTadosomy
Mapped

CO1 Understan@ndexecutgrogramsasedn 8086microprocessor. Understand
CO2 ConstructMemoryInterfacingcircuits. Apply
CO3 Develop l/o interface circuit Apply
CoO4 Designandimplement8051microcontrollerbasedsystems. Create
COURSE ARTICULATION MATRIX
COs/POs| PO1| PO2| PO3 | PO4| PO5 | PO6| PO7| PO8| PO9 |PO1(Q PO11|P0O1Z PSO1| PSO2
CO1 2 | 2 2 2
CO2 2 2 2 2 2
CcO3 2 2 2 2 2
Avg 2 2 2 2 2 2

3/ 2 /1- indicatesstrengthof correlation (3 High, 2- Medium, 1- Low)
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22MCINO3 DESIGN SPRINTS SEMESTER IV

PREREQUISITES CATEGORY | EE | Credit 1

Hours/Week L T P|TH
0 0 2 2

Course Obijectives:

1 Develop key skill areas essential for a product designer from the perspective of desnjreréat complexity an(
" | supports them with tools & techniques to prototype rapidly.

To enable the participants to visualize the experience for a user.

To learn the roles & responsibilities of a designer in creating and shaping experiences for the user.

The participants shall learn through the lenses of system thinking of how existing products work.

SIENININ

Learn to select & apply various practice tools to aid them in rapid prototyping

ONIT | | DESIGN FUNDAMENTALS [3]0]0] 3

Introduction toVisual Design, History and Modernism, Design Thinking methodology, seven elements of design, pr|
of design, principles of good design, designing a product and a service

UNITII | SYSTEM THINKING AND REVERSE ENGINEERING |3]/0]0] 3
System Thinking for Engineering Problem Solving, Understanding Systems, Examples and Understandings, (¢
Systems, Reverse Engineering Methodology, Identify building blocks/ComperiRetsngineering a complex system

UNITIII | USER INTERFACE & USER EXPERIENCE |3]/0]0] 3
Introduction to UlI/UX, HumarComputer interface, useentered Design Principles, User research techniques, UX Des
workflow, Information Architecture, Ul Components, need for Ul prototyping, Wireframes

UNITIV | MECHANICAL PROTOTYPING |3]/0]0] 3
Need for prototyping Domains in prototyping Difference between actual manufacturing and prototypRepid prototyping
methods- Tools used in different domainsintroduction- Working with Fusion 366G 3D Modeling- 3D Printing and
classification- Laser Cutting and engravindRD Works- Additive manufacturing

UNITV | ELECTRONIC & SOFTWARE PROTOTYPING [3]/0]0] 3
Introduction to Lumped CircuitsElectronic Prototyping Tinker CAD - Designing in KI CAD - PCB design Source code
management and version contr@itHub - GitHub Actions- GitBash- Continuous IntegrationPlatform as serviceHeroku
- Build Packs

Total (15L) = 15 Periods

Text Books:

1. Thinking in systems Donella Meadows, 2015

2. Rapid Prototyping And Engineering Applications: A Toolbox For Prototype Developrierank W.Liou, 2007

3. Rapid Prototyping Technology: Selection And ApplicatiddOOPER K. G, 2001
Reference Books:

1. https://thesystemsthinker.com/vgpntent/uploads/2016/03/Introductitm SystemsT hinking-IMS013Epk.pdf
https://formlabs.com/blog/ultimatguideto-prototypingtools-for-hardwareand productesign/
https://docs.kicagbcb.org/
https://www.tinkercad.com/learn/circuits
https://docs.github.com/en/frggo- team@latest/actions/guides

SH Il R

Bl oomob g
COURSE OU'_I'COMES: _ . Taxonomy
Upon completion of the course, the students will be able to:
Mapped
CO1 | Understand the elements and principles of product and service design Apply
CO2 | Apply system thinking concepts in reverse engineering Apply
CO3 | Apply user research techniques to meet the UX needs of a customer and design a visual g Apply
CO4 | Develop prototyping models using the tools from mechanical prototyping models Apply
CO5 | Develop prototyping models using the tools from electrical and software prototyping methg Apply
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COURSE ARTICULATION MATRIX

Co/ PO1 PO |PO PO |PO |PO |PO |PO (PO |PO1 |PO1 |PO1 | PSO | PSO
POs 2 3 4 5 6 7 8 9 0 1 2 1 2
co1 3 1 2

CO2 2 3 2

Cco3 3 1 2

Co4 3 2 3 2

CO5 2 2 1 2

Avg 2 06| 14| 04| 08 2

3/ 2/ 1i indicates strength of correlationi(3High, 27 Medium, 1i Low)
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22CYMCO01 ENVIRONMENTAL SCIENCE SEMESTER IV

PREREQUISTIES CATEGORY | MC | Credit | O
L [T|P|TH
Basic Science Hours/Week
2 |01 3

Course Objectives:

To learn the concept of neonventional energy systems.

To explore theenvironmental impact assessment and to learn about the consequence of different types of polly

To have an ancient wisdom drawn from Vedas.
To acquire activitybased knowledge to preserve environment.
To learn about conservation of water and its optimization.

ENVIRONMENTAL AWARENESS |30/ 0] 0]30
Various types of traditional power Planf\dvantage and Disadvantage of conventional Power Definition etoomentional
energy sources PlaritsConventional vs. Norgonventional powegenerationi Types of norconventional energy sourceg
India's current energy resources and their{targ viabilityi | ndi aés Ener gy requirement
Solar Energy BasiesSolar Thermal EnergySolar Photovoltaic EnergyBenefits and Drawback&ffects on the environmer
and safety. Wind turbine power and enertpdia’s wind energy potentiaWind turbine types. Environmental benefits a
impacts of éfshore wind energy.
Air pollution- Sources, effects, control, air quality standards, air pollution act, air pollution measurement. Water Pollut
Sources and its remedy, Soil PollutiSources and its remedy, disposal of solid waste. Greenhousel geffedt, acid rain.
Noise pollution reduction. Aspects of pollution from various power plants.

ENVIRONMENTAL ACTIVITIES o] o0]15]15

Group activity on water manageménGr oup di scussi on o nSlogag making centestPoster making
eventi Expert lecture on environmental awareniessparting knowledge on reduction effectricity usageldentification and
segregation of biodegradable and +#imodegradable wasfie Campus cleaning activity Plantation of trees in the colleg
campus and local waste lanid$dentification of varieties of plants and their usdg8hutting down the fans and A®f the
campus for an hour.

SHE I N

Total (30L+15P) = 45 Periods

Text Books:

1. Elements of Environmental science and Engineering, P.Meenakshi, Péenifed of India, New Delhi, 2009.
5 A Textbook of Environmental Chemistry afbllution Control: (With Energy, Ecology, Ethics and Society), Re
' Edition, Dr. S.S. Dara, D.D. Mishra Published by S. Chand & Company Ltd, 20 14.
Reference Books:

Introduction to Environmental Engineering and Science, Gilbert M. Mastégsdell P. Ela Publisher: Prentietal
India, 3rd Edition, 2008.

Environmental Science, F;ldren D. Enger, Bredley F.Smith, WCD McGraw Hill 14™
Edition 2015.

E-Reference

1.

2.

1 www.onlinecourses.nptel.ac.in/
2 www.ePathshala.nic.in

COURSEOUTCOMES: Bl oomds T
Upon completion of this course, the students will be able to: Mapped
To identify about the major renewable energy systems and will investiga
CO1 | :| environmental impact of various energy sources as well asafgequences ¢ Analyze

various pollutants.

coz | | Predictthe methods to conserve energy and ways to make optimal use of the

Appl
for the future. PPy
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COURSE ARTICULATION MATRIX

COs/| PO| PO|PO|PO|PO|PO|PO|PO|PO|PO|PO| PO
POs | 1 2 3 4 5 6 7 8 9 10 | 11 12 PSO1 ) PSO2
co1 1 3 3 1 1 1
co2 1 3 3 1 1 1
Avg 1 3 3 1 1 1

3/2/1-indicates strength of correlation-@igh, 2Medium, 1 Low)
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22CS405 OBJECT ORIENTED PROGRAMMING USING C++

LABORATORY SEMESTER IV
PREREQUISITES CATEGORY | PC | Credit 2
C Programming Hours/Week | L | T | P | TH

0| 0| 4| 4

CourseObijectives:

1. |To write programs using control structures and functions

2. [To apply Object Oriented Programming concepts

3. [To implement Template functions and classes

4. [To develop programwith Exceptions

S. [To implement program using File
EXPERIMENTS

1. | Programs using control structures.

2. | Programs Using Functions

1 Implementation of Functions with default arguments

1 Implementation of Call by Value, Call by Address and CalReference
1 Implementation of Function Overloading

3. | Programs using Class
1 Class with primitive data members

1 Class with pointers as data members
 Class with static member functions
 Class with friend function

4. | To implement Compile timPolymorphism
9 Constructors and Destructors

1 Operator OverloadingUnary and Binary Operators.
1 Type conversions

5. | To implement Inheritances

1 Single inheritance

1 Multiple inheritance

9 Hierarchical inheritance
9 Virtual Base Classes

6. | To implementRuntime Polymorphism

7. | To implement Templates

1 Function templates

1 Class templates

8. |To implement Exception Handling Mechanism
1 Handling predefined exceptions

1 Handling useidefined exceptions

9. | File Handling
1 Sequential Access
T Random Access

Total ( 60 P)= 60 Period
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ReferenceBook:

1. E. Bal agur u®amgnfi®dj ecbgramming with-Hill++06 Si xth

E-References:

1. |https://www.tutorialspoint.com/basmonceptsof-objectorientedprogrammingusing-cplusplus

2. |https://www.simplilearn.com/tutorials/cpptorial/oopsconceptsn-cpp

COURSE OUTCOMES: Bl oomo

Upon completionof the course the studentswill be ableto: Taxonomy
Mapped

co1 Construct programssing Object Oriented Programming concepts Apply

CcOo2 Build Generic Programming Apply

CcOo3 Develop program for handling exceptions Apply

COURSE ARTICULATION MATRIX

COs/POg PO1| PO2| PO3 | PO4 | PO5 | PO6| PO7| PO8| PO9|PO10 PO11|PO12 PSO1| PSO2
COo1 3 3 3 2 3 2 3 3 3 2
CO2 3 3 3 2 3 2 3 3 3 2
Cco3 3 3 3 2 3 2 3 3 3 2
Avg 3 3 3 2 3 2 3 3 3 2

3/ 2 /1- indicatesstrengthof correlation (3 High, 2- Medium, 1- Low)
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22CS406 MICROPROCESSOR AND MICROCONTROLLER

LABORATORY SEMESTER v

PREREQUISITES CATEGORY | ES | Credit 2

NIL

Hours/Week | L T|P TH

0 o 4 4

Course Objectives:

1. |introduce ALP concepts and features
2. Write ALP for arithmetic and logicalperations in 8086 and 8051
3. |Differentiate Serial and Parallel Interface
4. |Interface different I/Os with Microprocessors
EXPERIMENTS

8086 Programs using kits

1. | Basic arithmetic and Logical operations

2. | Move a data block without overlap

3. | Code conversion, decimal arithmetic and Matrix operations.
4. | String manipulations

5. | Sorting and searching

6. | Counters and Time Delay

Peripherals and Interfacing Experiments

7 Traffic light control

8. DC and Stepper motor control

9. Digital clock

10. Keyboard and Display

11. | Interfacing and Programming 8259 and 8253

12. | Serial interface and Parallel interface

13. A/D and D/A interface and Waveform Generation

8051 Experiments using kits and MASM

14. Basicarithmetic and Logical operations

15. Square and Cube progr am, Find 26s compl ement of
16. Unpacked BCD to ASCII

17. Programs for Sum of Elements in an Array operation

Total (60 P)= 60 Period
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LAB EQUIPMENT FOR HARDWARE (A BATCH OF 30 STUDENTS):
1. 8086 development kit80 nos
2. Interfacing Units Each 10 nos
3. 8051 Microcontroller kits30 nos

COURSE OUTCOMES: Bl o oTax@romy
Upon completion of the course ,the students will be able to: Mapped

CO1 Write ALP Programmefor fixed and Floating Point and Arithmetic Apply

CcO2 Interface different I/O switch processor Apply

CO3 Generate waveforms using Microprocessors Apply

CO4 Execute Programs in 8051 Apply

CcO5 Establish serial and parallel interface Apply

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

co1 1 2 2 1
COo2 2 2 2 2

COos3 1 2 2 2

CO4 2 2 2 2 2
CO5 2 2 2 1
Avg 13| 2 2 2 2 2 1.3

3/ 2 /1i indicates strength of correlation-t8gh,2-Medium, :Low)
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22CS501 DATABASE MANAGEMENT SYSTEMS SEMESTER V
PREREQUISITES Category | PC Credit 3
NIL L | T | P | TH

Hours/Week
3 0 0 3

Course Learning Objectives

1 To understandhe fundamental®f datamodels,SQL queriesandrelationaldatabases.

2 To makea studyof databaselesignusingER Diagramandnormalize and impaknowledgein transactiorprocessing.

3 To makethestudentdo understandhefile operationandindexing and familiarizéhestudents wittadvancedlatabase

UNIT | RELATIONAL DATABASES 9 0 0 9

Purposeof DatabaseSystemi Views of datai DataModelsi DatabaseSystemArchitecturei Introduction to relationa]
database$ RelationalModeli Keysi RelationalAlgebrai SQL fundamental§ AdvancedSQLfeatures EmbeddedsQLi
Dynamic SQL.

UNIT Il DATABASE DESIGN 9 0 0 9

Entity-Relationship modédl E-R Diagramd EnhanceeER Modeli ER-to-Relational Mappind FunctionalDependencieb
Non-loss Decompositiofi First, Second, Third Normal Forms, Dependency Preservatidayce/CoddNormal Form i
Multi-valued Dependencieand Fourth Normal Form i Join Dependencieand FifthNormal Form.

UNIT I TRANSACTION MANAGEMENT 9 0 0 9

Transaction ProcessingACID Propertiesi Schedule§ Serializabilityi Concurrency Controi Need for Concurrency
Locking Protocol$ Two Phase Locking Timestamp Ordering Database RecoveiyRecovery ConceptsDeferred Update
Immediate UpdateShadow PagingARIES recovery algorithm.

UNIT IV DATA STORAGE AND QUERY PROCESSING 9 0 0 9

RAID 1 File Organizationi Organizationof Recordsin Files 1 Indexing and Hashingi Types of Single Level Orderg
Indicesi Multilevel IndicesDynamic Multilevel Indices Usin@®B-Trees andB+Trees| Static Hashingi Dynamic
Hashingi QueryProcessingverview 1 Algorithmsfor SELECT andIOIN operations QueryoptimizationusingHeuristics
andCostEstimation.

UNIT V ADVANCED DATABASES 9 0 0 9

Distributed Databases: Architecture, Data Storage, Transaction Procés$hjectbased Databases: ObjEetabase
Concepts, ObjedRelational features, ODMG Object Model, ODL, ORXML Databases: XMLHierarchicalModel, DTD,
XML SchemaXQueryi DataWarehousin@ndDataMining - informationRetrieval: IRConceptsRetrievalModels,Queries
in IR systems.

Total (45L) =45Periods

Text Book:

1. AbrahamSilberschatzHenryF.KorthandS.Sundarshafi D a t &Spstem@&o n ¢ e Sixth &Edition,TataMcGraw
Hill, 2011.
ReferenceBooks:

1. RamezElamassrand ShankanB-Navathe,fi F u n d a meDatabmdeSsy s t eSmth Edition,Pearson Educatio
2011.
2. C.J.Date,fi A mtroductionto Databas&S y s t eEigtghddition, PearsorEducationDelhi, 2008.
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3. RaghuRamakrishnan, D a t a klanagemenSystemsFourthEdition, McGraw-Hill CollegePu
blications,2015.

4, G. K. Gu pt a Managanmeafbyasst el atadMaGrawHill, 2011.

E-References:

1. LectureSerieson Databasélanagemen8ystem byDr.S.Srinath, IT Bangalore, nptl
COURSE OUTCOMES: Bl oomos
. . Taxonom
Upon completionof the course the studentswill be ableto: y
Mapped
CO1 |Comprehendhebasicconceptof thedatabasand relationaldatamodels and Write SQL| Evaluate

queries

CO2 |Design a database using ER diagrams and map ER into Relations and normalize thg Create
and Summarize the transaction management and recovery management technique
in database management system

CO3 |Describe and analyze the general idea of data storage, indexing techniques a| Analyze
processing and Develop a simple database for applications

COURSE ARTICULATION MATRIX

COs/PO4 PO1| PO2 | PO3| PO4| PO5| PO6| PO7| POS| PO9| PO10|PO11] PO12 | PSO1| PSO2
cor | 3| 3| 3| 3|33 3 | 3 3 3 3
co2 | 3| 3| 3| 3| 3] 3 3 | 3 3 3 3
co3 | 3| 3| 3| 3| 3] 3 3 | 3 3 3 3
Avg | 3| 3| 3| 3] 3|3 3 | 3 3 3 3

3/ 2 /1- indicatesstrengthof correlation (3 High, 2- Medium, 1- Low)
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22CS502 JAVA PROGRAMMING SEMESTER V

PREREQUISITES Category| PC | Credit 3
Object Oriented Programming using C++ L T P | TH

Hours/Week
3 0 0 3

Course Objectives

1 To familiarize andapplythe ObjectOrientedconcepts anghvafeatures
2 To write the standalonepplicationsandappletapplications
3 To build simplechartapplicationandDatabaseConnectivity
UNIT | INTRODUCTION TO JAVA 9 0 0 9

Fundamentalsf objectorientedprogramming Javafeaturescomparinglavawith C andC++,JavaenvironmentOverviewof
java language- Javaprogramstructure,Javatokens,Javastatementsimplementing Java program, Java Virtual Machi
command line arguments; constants, variables andtgla@a- Operatorsaand expressionsDecisionmakingi branchingand
looping- ArraysandStrings.

UNIT 1 JAVA FEATURES 9 0 0 9

Classes, Objects, method#nheritances Interfacei Packages Exception handling Multithreadedprogramming Exploring

java.lang primitive types, wrapper classesExploring java.io- java I/O classeand interfacesfiles, streamclasseshyte
streamsgcharacter stream.

UNIT 1l APPLET AND EVENT HANDLING 9 0 0 9

Applet classtwo types ofapplets, Applet basics, Applet architecture, Applet skeleton, simple Applet dispthpdi Passing
parameters to Applet; Event handlingwo event handling Mechanisms, delegation evendel, event classes, sources of
events, event listenamterfaces; Introduction to AWTAWT classeswindows fundamentals, working with frame Windows

creating a frame window in an Applet, creatinggindowedprogramworking withgraphicsworking with color, working with
fonts.

UNIT IV AWT AND SWING CONTROLS 9 0 0 9

AWT - AWT controls,Layout ManagersMenu Barsand Menus,Dialog Boxes,FileDialogs; SwingsJAppletJLabel and
Imagelcon,JTextField, Swing Buttons, JTabbedPane]ScrollPane JList, JComboBox,Trees, JTables.

UNIT V NETWORKING AND JDBC 9 0 0 9

Networking - Networking Basics,Inet Address, TCP/IP Client Sockets,URL, URL Connection, TCP/IP Server Socketg
DatagramspPesignof JDBC - JDBCdrivers;JDBC programmingconcepts Databaseoncepts, makingonnectiongxecuting
SQL commandsianagingconnectionsstatementsand resulsets; Quergxecution Preparedstatements

Total (45 L) =45Periods

Text Books:

1. Patric NaughtonHerbertSchildt,i T lCempleteReferencelava? ¢ Twelfth edition, TataMcGrawHill,2021.

2. E.Balaguruswamyfi P r o g r avithm ia v 8ixéh Edition, TataMcGrawHills, 2019.
ReferenceBooks:

1. CayS.HorstmannGaryCornellfiCoreJava2 0 , T BddidnfPeahnsorEducation,2021.
2. Graham Hamilton Rick Cattell, MaydeneFisher, 0 J DBt&baseccessvithd av a 0 .

3. Paul DeitelandHarveyDeitel,i J aHowto P r o g rTanthBdjtion, PearsorPrenticeHall.
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COURSE OUTCOMES: Bl oombd
_ _ Taxonomy

Upon completionof the course the studentswill be ableto: Mapped
Cco1 Familiarizeandapplythe ObjectOrientedconceptsandJavafeatures Apply
CO2 Build the standalonepplicationsandappletapplications Create
COo3 DevelopsimplechartapplicationandDatabas€Connectivity Create

COURSE ARTICULATION MATRIX

COs/POg PO1| PO2| PO3 | PO4|PO5 PO6 | PO7 | PO8|PO9 PO1Q PO1l PO12| PSO1| PSO2
coO1 3 3 3 2 3 2 3 3 3 2
CO?2 3 3 3 2 3 2 3 3 3 2
cO3 3 3 3 2 3 2 3 3 3 2

3/ 2 /1- indicatesstrengthof correlation (3 High, 2- Medium, 1- Low)
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22CS503 COMPUTER NETWORKS SEMESTER V
PREREQUISITES CATEGORY PC | Credit 3
NIL Hours/Week L T P ™
310 0 3
CourseObjectives:
1. 'To study the concepts of datammunications and functions of different ISO/OSI reference architecture
2. 'To understand the error detection and correction methods and also the types of LAN
3. 'To study the concepts of subnetting and routing mechanisms
4. To understand thdifferent types of protocols and congestion control
5. 'To study the application protocols and network security
UNIT | DATA COMMUNICATIONS AND PHYSICAL LAYER 9 0 0 9

Data Communication; Network®hysical Structures (Types of Connections, Physical Topology),Categories of N¢
Interconnection of Networks: Internetwork;Protocols and Standards; Network Mbuel©SI Model, Layers in the C
Model,Addressing; Transnsgn mediaGuided Media, Unguided Media.

UNIT I DATA LINK LAYER 910 0 9

IntroductionTypes of errors, Redundancy, Detection versus Correction, Modular Arithmetic; Block ¢Erardetectio
and Correction (VRC, LRC, CRC, Checksum, Hamm@uge);Data link ContrelFlow Control (Stop andWait, Sliding
Window),Error Control (Automatic Repeat Request, Sdapwait ARQ, Sliding Window ARQ), HDLC; Local Are
Networks Ethernet, Token Bus, Token Ring, FDDI.

UNIT Il NETWORK LAYER 9 0 0 9

Network Layer serviceRPacket SwitchingNetwork Layer Performaned’v4 addressed’v6 addressing Subnetting
BridgesGateways RoutersRouting AlgorithmDistance Vector Routing, Link State Routing.

UNIT IV TRANSPORT LAYER 9 0 0 9

Duties of theTransport layetJser Datagram Protocdlransmission Control ProtocoCongestion Control and Quality
ServiceCongestion, Congestion Control, Quality of Service, Techniques to improve QoS.

UNIT V APPLICATION LAYER 9 0 0 9
Domain Name Systenbomain Name Space, DNS in the Internet; Electronic M&ilP- SNMP- HTTP- World Wide Wel

Total (45L) =45Periods

Text Book:
1. Behrouz A. Ferouzan, fiData Communicati-dilh3017and N

ReferenceBooks:
1. |AndrewS.Tanenbaumii C o mpnetivarksii P HA" edition2008
2. |Wwiliam St a | |Dataagdcgomputerc o mmu n i cléteditiom RH»2012

3. |Douglast.c o menternétworkingwith TCP/IRVolume| &" edition,PHI,2008

COURSE OUTCOMES: Bl oomds
_ _ Taxonomy
Uponcompletionof the course the studentswill be ableto: Mapped

Understand the fundamental concepts of networking and working principles of vari

co1l communication protocols. Understand

CO2 Apply thevariousfunctionalities of OSI layers in real time applications Apply

COs3 Analyzethevariousnetwork issues in different layers and provide suitable solutions| Anayze

GCE, SALEM (AUTONOMOUB)ZR SYLLABUS 97



COURSE ARTICULATION MATRIX

COs/POY PO1| PO2| PO3 | PO4 | POS | PO6| PO7| PO8| PO9|PO1d PO11|PO12 PSO1| PSO2
colr 3] 3| 1| 2] 2 1 [ 3] 2 1
co2 [3] 3| 1 [ 2] 2 1 [ 3| 2 1
cos [3] 3| 1| 2] 2 1 [ 3] 2 1
Aig | 3| 3] 1| 2| 2 1 [ 3| 2 1

3/ 2 /1- indicatesstrengthof correlation (3 High, 2- Medium, 1- Low)
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22CS504 PRINCIPLES OF COMPILER DESIGN SEMESTER V
PREREQUISITES CATEGORY PC | Credit | 3
Theory of Computation L T P| TH
Hours/Week
“ 3 0/0] 3

Course Objectives:

1. | To explore the principlesvolved in the design and construction of compilers.
2. | To understand the algorithms used in the development of compilers.

UNIT | INTRODUCTION TO COMPILER & LEXICAL ANALYSIS 91 0] 0] 9

Compileri Phases of a compilér Grouping of Phasek Lexical Analysisi Role of Lexical Analyzeii Input Bufferingi
Specification of Tokens Recognition of tokens Finite Automata (FA) Regular Expression (RE) to Autométavinimizing
states of DFA.

UNIT Il SYNTAX ANALYSIS 9101 0] 9

Role of theparseri ContextFree Grammarks Top Down parsing Recursive Descent ParsindPredictive Parsing Bottom:
up parsing Operator Precedence ParsingR Parser$ SLR Parsei Canonical LR ParsérLALR Parser.

SYNTAX DIRECTED TRANSLATION & INTERMEDIATE CODE
GENERATION

Syntax Directed DefinitionsEvaluation Orders for Syntax Directed Definitioh€onstruction of Syntax TredsIntermediat
languages Syntax Tree, Three Address Code, Types Radlarations, Assignment Statements, Boolean Expressions
Statements, Back patching, Procedure calls.

UNIT IV CODE GENERATION 91 0l 0] 9

Issues in the design of a code generafbine target machini Runtime storage managemeénBasic Blocks andrlow Graph
I Transformations on Basic BlockdNextuse Informatiori DAG representation of Basic Block& simple Code generatd
Register allocation and assignment.

UNIT V CODE OPTIMIZATION AND RUN TIME ENVIRONMENTS 91 0l 0] 9

Introductioni Principal Sources of Optimizatidn Peephole Optimization Optimization of basic Blocks Loops in Floy
graphsi Reducible Flow graphis Introduction to Global Data Flow Analysis Data flow analysis of structured programs

Total(45 L)=45 Periods

UNIT I 91 0] 0] 9

Text Book:
1. Al fred Aho, Monica S Lam, Ravi Set hi and Jef
and Tool so, Pearson Education Asi a, Second E
Reference Books:
L. Keith D Cooper and Linda Torczon,LEngi neering a Compilerd, Thir
2.
J. P. Bennet, Alntroduction to Comp-Hill,2003. Tec hn

E-References:
L https://nptel.ac.in/courses/106108113/

2. https://doc.lagout.org/programmation/C/Modési20Compiler%20Implementation%20in%20C%20%5E
pel%20199712-13%5D.pdf

https://nptel.ac.in/courses/106104072/
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COURSE OUTCOMES:
Upon completion of the course, the students will be able to:

Bl o oTadosomy
Mapped

CO1 lllustrate the operation of a compiler phases. Understand
Cco2 Compute the information tperform the task of a compiler phase. Analyze
CcO3 Recall the principles and algorithms involved in compiler constructl Remember

COURSE ARTICULATION MATRIX

COs/POg PO1| PO2| PO3| PO4 | PO5| PO6 | PO7| PO8 | PO9| PO10| PO11| PO12| PSO1| PSO2
Co1 3 3 2 2 1 1 3 2 2
CO2 3 3 2 2 1 1 3 2 2
COo3 3 3 2 2 1 1 3 2 2
Avg 3 3 2 2 1 1 3 2 2

3/ 2 /1 indicates strength of correlation-figh, 2Medium, tLow)
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22MCINO4 IDEATION SPRINTS SEMESTER V

PRE-REQUISITE: Category EE Credit 1
P | TH

Hours/Week
0 0 2 2

Course Obijectives:

1. | To offer a systematic and structured process to hack a solution using available tools & resources

To identify the challenge/opportunity, derive insights from the customer/user interviews, & build a solution and vali

2. technical feasibility of the solution

3. | To build the PoC for proposed solution & pitch to user/customer for validation.
UNIT | INNOVATION 101 0 0 6 6

Difference between a startup and a small business enterjuis® worth prototypingRisk of innovations Defining &validating
hypothesis through Product Innovation Hypothesis (PIH) & Forge Innovation Rubric (FIR)

UNIT 1l PROBLEM VALIDATION & CUSTOMER DISCOVERY 0 0 6 6

Tools and techniques of the managed innovation process (iTOGMbBvation toolkit)-CustomerCentric Innovation: Customel
centric design thinking and validate the problem scenario, its significance, severity, and incidetoxer & identify the right
buyer beneficiary/Customerigorous Gap analysis of the existing solutiohdoption barriers of the solutions.

UNIT 1 DESIGNING & CRAFTING VALUE PROPOSITION 0 0 6 6

Understand Customer JoBzains & gains Design Product/ServiceDefine & quantify Value PropositiorBuild a compelling
value proposition

MUP SOLUTION CONCEPT EXPLORATION & DESIGN
UNIT IV GENERATION 0 0 6 6

Solution: Concept Generation, Concept Assessment, Sol@apgbility, Usability, and FeasibiltyyUP Design and Technolog
Block Diagrams Bill of Materials Generation BoM Optimization

UNIT V PROOF OF CONCEPT DEVELOPMENT & DEMONSTRATION 0 0 6 6

Prootof-Concept design hack to build PoC witlcritical features-Test PoC for technical feasibility test deliver of Val
proposition- Innovation Brief documentation (Proposalpemonstrate a PoC;

Total = 30 Periods

Text Books:
1 Tim Brown, Change by Design:Hoelesign thinking transforms organizations and inspires innovati¢arperCollins e
" | books, 2009
> Alexander Osterwaldekalue Proposition DesigiHow to Create Products and Services Customers Want (Strategyzé

John Wiley & Sons, 2014
3. | Ulrich Karl and Eppinger Steven D, Product Design and Developmé@aGraw Hill, 5th edition, 2020

4. | Blank Stevefour Steps to Epiphanguccessful strategies for products that win, KS Ranch, 5th edition, 2013

Reference Books:

Everything you need about value propositidmtps://blog.forgeforward.in/everythingou-needto-know-aboutvalue

L proposition7247493c940c

2 Test your Value Propositionttp://businessmodelalchemist.com/2012/09/estr-valuepropositionsuperchargéean
" | startupand-custdevprinciples.html

3 Valuation Risk versus Validation Risk in Product Innovatibtips://blog.forgeforward.in/valuatierisk-versusvalidation
" | risk-in-productinnovations49f253ca8624

4 User Guide for Product Innovation Rubridattps://blog.forgeforward.in/useyuidefor-productinnovationrubric-
" | 857181b253dd

5 Innovation Risk Diagnostic- Product Innovation Rubric:https://blog.forgeforward.in/produdtnovationrubric-

adf5ebdfd356
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http://www.orange.ngo/wp-content/uploads/2017/04/value-proposition-design.pdf
https://web.stanford.edu/group/e145/cgi-bin/winter/drupal/upload/handouts/Four_Steps.pdf
https://blog.forgeforward.in/everything-you-need-to-know-about-value-proposition-7247493c940c
https://blog.forgeforward.in/everything-you-need-to-know-about-value-proposition-7247493c940c
http://businessmodelalchemist.com/2012/09/test-your-value-proposition-supercharge-lean-startup-and-custdev-principles.html
http://businessmodelalchemist.com/2012/09/test-your-value-proposition-supercharge-lean-startup-and-custdev-principles.html
https://blog.forgeforward.in/valuation-risk-versus-validation-risk-in-product-innovations-49f253ca8624
https://blog.forgeforward.in/valuation-risk-versus-validation-risk-in-product-innovations-49f253ca8624
https://blog.forgeforward.in/user-guide-for-product-innovation-rubric-857181b253dd
https://blog.forgeforward.in/user-guide-for-product-innovation-rubric-857181b253dd
https://blog.forgeforward.in/product-innovation-rubric-adf5ebdfd356
https://blog.forgeforward.in/product-innovation-rubric-adf5ebdfd356

6 Evaluating Product Innovationgproof, potential, & progressittps://blog.forgeforward.in/evaluatiqgroductinnovations
" | e8178e58b86e

COURSE OUTCOMES: Bl oomds Tg

Upon completion of the course, the students will be able to: Mapped

CO1 | Apply a scientific method to understand the inherent risks of product innovation L3: Applying

CcO2 Apply innovation toqls & teg:hn.lques to validate the problem scenario and to assess the L3: Applying
potential of product innovation;

co3 Des_|gn solutlon_ con.c.ept based on the proposed value by exploring various alternate sol L6: Creating
achieve valugrice fit;

coa Demonstrat(_a technical sk'|IIs by applying technology to build and demonstrate proof of ¢ L2: Understanding
for the solution proposed;

CO5 | Develop skills to articulate the solution concept into a proposartorts. L3: Applying

COPO Mapping:

CO PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3
co1 2 3 2 1 1 0 0 0 0 0 0 0 2 2 3
CO2 2 3 3 2 2 0 0 0 0 0 0 0 3 3 3
CO3 2 2 3 1 1 1 0 0 1 1 0 0 3 2 2
CO4 3 3 3 2 2 0 0 0 0 0 0 0 3 3 3
CO5 3 3 3 3 3 0 0 0 0 0 0 0 3 3 3
AVG | 24 2.8 2.8 18 18 1 0 0 1 1 0 0 2.8 2.6 2.8

0: No correlation, 1: Low correlation, 2: Medium correlation, 3: High correlation
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22MC301 INDIAN CONSTITUTION SEMESTER V
PREREQUISITES CATEGORY MC Credit 0
NIL L T |P|TH
Hours/Week
2 0 0 0

(Common to all branches)

Course Objectives:

1. learn the salient features of the Indian Constitution

2. list the Fundamental Rights and Fundamental Duties

3. present a systematic analysis of all dimensiornadifin Political System

4, understand the power and functions of the Parliament, the Legislature and the Judiciary

UNIT | 6] 010 6
Union and its Territory Citizenship Fundamental RightPirective Principles of Statolicyi Fundamental Duties
UNIT II 6 |0 0 |6
The Union The StateisThe Union TerritoriesThe Panchayait3 he Municipalities

UNIT Il 6 |0 0|6

The Coeoperative Societi€§ he scheduled and Tribal Aré&elations between the Union and StatesFinance, Property,
Contracts and Suit3rade and Commerce within the territory of India

UNIT IV 6 |0 0 |6
Services under the Union, the StateRribunalsi Election$ Special ProvisiongRelating to certain Classes
UNIT V 6 |0 0 |6

LanguagesEmergency Provisioris MiscellaneousAmendment of the Constitution

Total (6L) = 30 Periods

Text Books:
1. SubhashC.Kashyaf@ur Constitution National Book Trust, 2017
2. Durga Das Basuntroduction to the Constitution of Indihexis Nexis, 2015.
3. M.V.Pylee,Constitutional History of IndiaS.Chand publishing, 2010
4 Granville Austin,The Indian Constitution: Cornerstone of a NatiOxford University Press, 1999
COURSEOUTCOMES: Bl o oTadosomy
_ ) Mapped
Upon completion of the course, the students will be able to:
Co1 understand the emergence and evolution of the Indian Constitution Understand
CO2 explain the key concepts of Indian Political System Understand
CO3 describe the role of constitution in a democratic society. Remember
CoO4 present the structure and functions of the Central and State Govern
the Legislature and the Judiciary Understand
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22CS505 DATABASE MANAGEMENT SYSTEMS LABORATORY SEMESTER V
PREREQUISITES CATEGORY PC Credit 2
NIL L| T| P| TH
Hours/Week
0 0 4 4
Course Objectives:
1. Learnto createanduseadatabase.
2. Be familiar with aquerylanguage.
3. Havehandson experience oDL, DML andDCL commands.
4, Familiarizeadvance®QL queries.
5. Be Exposedo differentapplications.
LIST OF EXPERIMENTS
1. CreatearelationaldatabassystemusingDDL commands witltonstraints.
2. Updatethe databassystemusingDML commands.
3. Querythedatabaseisingsimpleandcomplexqueries.
4. Createandupdateviews.
5. High levelprogrammindanguage=xtensiongControl structuresProcedureandFunctions).
6. Createtriggers.
7. Createassertiongindindexes.
8. Useof front endtoolsto manipulatehe database.
9. Generateeportsusingareportingtool.
10. Databas®esignandimplementatiorof anapplicationsystem(Suggested/ini Project)
Total(60 P)=60Periods
COURSEOUTCOMES: Bl o oTm(
Upon completionof the course the studentswill be ableto : axonomy
Mapped
CO1 | Build tablesconstructrelationshipsamongthem andetrievedatawith simpleandcomplexqueries. Create
CO2 | Build variousconstraintstriggersandindexesonthetables. Create
CO3 | Designandimplementadatabas@ndto integrateinto a simpleapplication. Create
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COURSE ARTICULATION MATRIX

COs/POs |PO1|PO2| PO3| PO4| PO5| POB| PO7| PO8| PO9| PO10| PO11| PO12| PSO1| PSO2
col 3]/ 3] 3| 3] 2] 2] 1 T 3] 3| 3 3
CO2 3]/ 3] 3| 3] 2] 2] 1 1 [ 3| 3 3 3
CcO3 33| 3| 3] 2 2] 1 1 [ 3| 3 3 3
Avg 3333 2|21 1| 3| 3| 3 3

3 /2 /1- indicatesstrengthofcorrelation-@igh,2-Medium, X Low)
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JAVA PROGRAMMING LABORATORY

22CS506 SEMESTER V
PREREQUISITES CATEGORY PCl Credit 2

Object Oriented Programming using C++ T| P| TH

Hours/Week
0 0| 4 4

CourseObjectives:

1. | Toimplementobjectorientedprogrammingconcepts anfhvafeatures

2. | Tobuild Javastandalon@pplicationsandappletapplications

3. | Todevelopsimplechatapplicationsanddatabaseonnectivityapplications

EXPERIMENTS

1. ProgramusingControlstructures

2. Programusingarraysandstrings

3. Program usindavaClasseandObjects

4, Programto implementinheritance

5. Program tamplementinterface

6. Program tareatepackagesandimportthe package

7. Programto createown Exceptionsandcatchthe exceptions

8. Programto implementthe Multiple threads

9. Programto implementFile operations

10. | Programto createasimpleappletapplication

11. | Program tareateapplicationthe AWT controlswith events

12. | Programto createapplicationwith Layouts

13. | Programto createapplicationthe Swingscontrolswith events

14. | Programto implementasimplechatusingSocketgrogramming

15. | Programto implementasimplechatusingDatagrams.

16. | Program tamplementIDBCconnectivity

Total (60 P)=60 Periods

CourseQutcomes: B 1 o oTaxosomy
After thesuccessfutompletionof the practicalsessionthestudentswill beableto Mapped

CO1 | Implementobjectorientedprogrammingconceptsandjavafeatures Apply

CO2 | DevelopJavastandalonapplicationsandappletapplications Create

CO3 | Build simplechatapplicationsanddatabaseonnectivityapplications Create
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COURSE ARTICULATION MATRIX

COs/| PO1 | PO2|PO3|PO4 PO5|PO6l PO7 | PO8 | PO9|PO1(0 PO11| PO12| PSO1f PSO2
cF:)gi 3 3132 312 3 3 3 2
co2l 3 3 3| 2 3 2 3 3 3 2
cos3| 3 3 3| 2 3 2 3 3 3 2
Avg| 3 3| 312] 3|2 3 3 3 5

3/ 2 /1- indicatesstrengthof correlation (3 High, 2- Medium, 1- Low)
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22EN401 PLACEMENT AND SOFT SKILLS LABORATORY SEMESTERV
PREREQUISITES CATEGORY HS | Credit 2
1. Basic knowledge in reading skill and writing skill Hours/Week L T|P TH
2. Basic ability in listening skill and speaking skill o lol 4 4

COURSE OBJECTIVES:

1. |To devel op the studentsd confidence and help them

2. | To express opinions, illustrate with examples and conclude in group discussions

3. | To acquire knowledge to write error free letters and prefegerts

4. | To enhance the employability and soft skills of students

UNITI | WRITING SKILLS 0 |0 |12]12
Letter seeking permission to go on industrial visit, Letter of invitation, Resume and cover letter, Job applicatidmwiing,
Reportwriting, progress in project work

UNITII | SPEAKING SKILLS |0 |0 |12]12
Welcome address and vote of thanks, Analysind presenting business articles, Power point presentation, Presenting the|
effectively, Group discussion, Participating in group discussions, Understanding group dynamiestdsmnaiimg the topics
UNIT Il | SOFT SKILLS [0 |0 |12]12
Employability and career skills, Sdlitroduction, Introducing oneself to the audience, introducing the topic, Interview §
Interview etiquette, Dress code, Body language, Attending job interviews

UNITIV | VERBAL ABILITIES [0 |0 |12]12
Error Spotting, Listening Comprehension, Reading comprehension, Rearranging Jumbled sentences, Vocabulary
UNITV | REASONING ABILITIES 0 |o [12]12

Series completion, Analogy, Classification, Codbgcoding, Blood relations, Seating Arrangements, Directional Sense,
Venn Diagram, Logical reasoning, Statements and Conclusions

Total (60P)= 60 Periods

REFERENCE BOOKS:

1. CampusRecruitment Complete Reference, Praxis Groups (5th edition), Hyderabad, 2017.

2. John Seely, The Oxford Guide to Writing and Speaking, Oxford University Press, New Delhi, 2004.

3. R.S. Aggarwal. A Modern Approach to Verbal & Ndterbal Reasoning. 2018 S Chand Publication, 2018
E-REFERENCES:

1. https://prepinsta.com/

2. https://www.indiabix.com/
LIST OF EXERCISES:

1) Cover Letter and Resume
2) Letter Writing

3) Email Writing

4) Report Writing

5) Power point Presentation
6) Self-Introduction

7 Job Interview

8) Group Discussion

9) Welcome Address

10) Vote of Thanks

11) Presentation of Business Article
12) Jumbled Sentences

13) Error Spotting

14) Reading Comprehension
15) Series completion

16) Analogy

17) Codingdecoding

18) Blood relations

19) Seating arrangements
20) Logical reasoning
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COURSE OUTCOMES: Bl oomés Ta
Upon completion of this course, the students will be able to: Mapped
Co1 participate in group discussion and interviemnfidently Apply
CO2 develop adequate soft skills and career skills required for the workplace Create
COo3 make effective presentations on given topics Create
Co4 apply their verbal ability and reasoning ability in campus interviews Apply
COURSE ARTICULATION MATRIX
/CP%SS PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 PO11 | PO12 PSO1 PSO2
Cco1 1 2 3 1 1
CO2 2 2 3 1 2
COs3 2 1 3 1 1
CO4 1 2 3 1 2
Avg 1.5 1.75 3 1 1.5

3/2/1-indicatesstrength of correlation (High, 2-Medium, - Low)
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22CS601 MINI PROJECT SEMESTER VI
PREREQUISITES CATEGORY | EEC| Credit 3
NIL L | T| P| TH
Hours/Week
0| ol 6 6

The objective of mini project work is to enable the students, to work in convenient groups of not more than four n
in a group, on a project involving some design and fabrication work or theoretical and experimental studies relat
respective mgineering discipline.

Every project work shall have a project guide. Six periods per weeks shall be allotted in the time table for this in
activity. These hours shall be utilized by the student to receive directions from the respective guide and alsoerprdmaht
presentation to review the progress made in the project.

Each student shall finally produce a comprehensive report covering background information, lisenateyeproblem
statement, project work details, estimation of cost and conclusions. This final report shall be in typewritten formiexs

in the guidelines.The continuous assessment and semester evaluation may be carried out as specified in the guid

issued time to time.

Course Outcomes: Bl oomo

Upon completion of this course, the students will be able to: Taxonomy Level

CO1 | Discover potential research areas in the field of Computer Science. Analyze

CcO?2 _Unde_r_stand, Compare, and contrast the several existing solutions fooliems Understand
identified.

CO3 | Formulate, and propose a plan for creating a solution for the research identified. Create

co4 Implementation of the solution as a team, take responsibility, and excel within a tean Apply

technically ancethically.

CO5 | Interpret the results, and able to prepare report, present the findings of the work con{ Understand

COURSE ARTICULATION MATRIX

COs/POg PO1 | PO2| PO3| PO4| PO5| PO6| PO7| PO8| PO9| PO10| PO11| PO12| PSO1| PSO2
Cco1 3 3 3 2 3 2 2 1 3 3 3 3 3 3
CcO2 3 3 3 2 3 2 2 1 3 3 3 3 3 3
Cco3 3 3 3 2 3 2 2 1 3 3 3 3 3 3
CO4 3 3 3 2 3 2 2 1 3 3 3 3 3 3
CO5 3 3 3 2 3 2 2 1 3 3 3 3 3 3
Avg 3 3 3 2 3 2 2 1 3 3 3 3 3 3

3/ 2 /1- indicates strength of correlation-(@igh, 2 Medium, * Low)
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PROTOSEM COURSES SYLLABUS

22PSPEO1 COMPUTATIONAL HARDWARE Semester VI
PREREQUISITES Category | PE Credit 3
L T P TH

Hours/Week
3 0 0 3

Course Learning Objectives

1 To learn basic concepts of Embedded Systems by familiarizing the functionalities of embedded platforms with
development boards.
9 To understand the core concepts of GPIO Pins, Functionality of peripherals, Selection of /0O devices , Usage
of Internal functions, and Communication protocols.
3 To familiarize the current technologies and protocols used in the Internet of Things (I0T) and to learn the Cloy
services.
Unit | BASICS OF EMBEDDED SYSTEM 9 0 0 9

Embedded Platform: Architecture and workingactors forMicrocontroller/Microprocessor selection. Arduindoards and
schematic§ Toolchain- Setup and Configurationlinput/Output Configurations and Acceskibraries- Digital I/O - ADC -
Analog I/O- Timers, Interrupts Pulse Width Modulation Display: #segment , LCD , OLED.

Unit Il BASICS OF RASPBERRY PI 9 0 0 9

Raspberry Pi: Raspberry pi Boar@®rocessor Setup and Configurationinstalling Python IDLE using Command Terming
General Purpose 1/0 Pir$rotocol Pins GPIO Access PulseWidth Modulation- Network Libraries Web services Twitter
APIs - Twitter Bot- Interfacing pi with camera modules.

Unit 111 SENSORS AND ACTUATORS 9 0 0 9

Interfacing of Sensors and ActuaterSensors: Introduction, Characteristics: Anald@ptentiometer, Temperature Sensor,
Soil Moisture Sensor, LDRDigital - PIR Sensor, Smoke Sensor, Infraregensor, UltraSonic Sensor. Actuators
Introduction, Characteristics and working with relay, DC motors, Servo motor, Stepper motor andriss drive

Unit IV COMMUNICATION PROTOCOLS 9 0 0 9

Protocols- Wired: RS232 StandardJART, SPI, 12C- Comparative study of wired protocel$mplementation of wired Serig
Communication protocols Wireless: Standar@uetooth, RF Comparative study ofiireless protocols Implementation of
wireless Serial Communication protocols.

Unit vV INTERNET OF THINGS 9 0 0 9

Definition and Architecture of 10T, Building blocks of 10T, Programming with 10T protoed#QTT, CoAP - Connecting
embedded targdtoard to Web, Basics networking in [0T: creating a web pd&yeating a server on target boar@ontrolling
I/O peripherals from the webpage, Embedded Application Development, Creating communication between differen
Cloud platforms for 10T, Clodi data logging and monitoring, Interfacing with web services.

Total =45 Periods

Text Books:

Raj Kamal , f E-80CGIdTdAl dnd BeglsitneemsSy st emso, 4th Editio

Mohit Arora, fAEmbedded System Designodo, 1st Editio

1
2
3 |[Elecia White, AMaking EmBShedddd ®DostRemdody,1l2t01Rdit
4

Jack Ganssl| e, iE- The Firmware Handbookod, 1st Edi ti
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Reference Books:

https://juniorfall.files.wordpress.com/2011/11/ardutmokbook.pdf

https://drive.google.com/file/d/13sOm3IHPEFP2f2aCuVNRWeBZNKXWKTW5/view?ts=6231cab 3

1
2
3 |https://ptolemy.berkeley.edu/books/leeseshia/releases/LeeSeshia_DigitalV2_2.pdf 4.
4 https://lwww.riverpublishers.com/pdf/ebook/RP9788793519046.pdf

Bl oomb

Course Outcomes:
Taxonomy Level

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

Understand and implement the functions & Capabilities of embedded platforms for

Cco1 . L2: Understanding
easy prototyping.

CO2 | Identify the type of sensors and actuators for required applications. L3: Applying

CO3 | Develop communication between devicesing different protocols. L3: Applying

co4 ggnilop 0T based systems with wireless network connections and accessing devices @ L3: Applying

COURSE ARTICULATION MATRIX

CO | PO1| PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO11| PO12| PSO1|PSO2| PSO3
co1 3 2 3 2 3 3 2 2
CcOo2 3 3 2 2 2 3 2 2
CO3 3 2 3 2 3 3 3 3
Co4 | 3 2 3 2 3 3 3 3
AVG 3 225 | 2.75 2 2.75 3 25| 25

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22PSPEO2 CODING FOR INNOVATORS Semester Vi

PREREQUISITES Category| PE | Credit 3

L T P TH

Hours/Week
3 0 0 3

Course Learning Objectives

To learn and express creativity using coding skills.

To gain knowledge of Python programming with handsexperience.

To demonstrate a problem solving using OOPs concepts.

To learn basics of Linux by familiarizing the concepts of management and file structure.

a|b~h|lwWIN]|PF

To practise full stack development using cloud platform.

Unit | PROGRAMMING PARADIGMS 9 0 0 9

Need for programming Outside box thinking to solvproblems- Need for algorithms and data structureSlowcharts &
Algorithms - Memory Allocation- Conditions and loops Creating effective functionsCase studies Visual Programming
Types of programming languages & paradign@etting started withelvelopment Build & test an algorithm best practices

Unit 1l BASIC OF PROGRAMMING 9 0 0 9

Introduction to Python: statements, variables, functions, operators, modules, conditional statements, loop statemisity
operationsfraversing a list, slicing a list Text Handling: Strings, string functions, conversion functions, Dictionarkeke
Operations: File open, close, read, copy, word frequency, creating word histograms from text file.

Unit 111 OOPS 5 9 0 0 9

OOPS Why OOPS verticals implementation in pythonClasses and Objects, Methods, Constructors and Destructors,
Inheritance, Polymorphism, Abstraction, Encapsulation.

Unit IV SOFTWARE DEVELOPMENT TO DELIVERY 9 0 0 9

Software Engineering Life Cycle (Tools), Agile Methodologies Framework- Why Frameworks Software Testing(Too
Based) Data StructuresDatabase Management Systefcase study to experiment from Development to Deployment(Q
- Source code managemt and version contrelGitHub - GitHub Actions- GitBash- Continuous Integration Platform as
service- Heroku- Build Packs AWS Anaconda

Unit V OPERATING SYSTEMS 9 0 0 9

Introduction to Linux- Process ManagemenProcess Schedulinglemory ManagementStorage Managemengystem callg
- File System StructureMultithreading- Multicore Programming Deadlock Handling Disk Structure Disk Managemert
Dockers- Kubernetes

Total =45 Periods

Text Books:

Zed A. Shaw, f#dAlLearn Pyt h dddisoBrWesleyeProfdssiondl, 20d8.y 6, 3r d e

Sil berschatz Abr aham, AOperating System Concept sa

1

2

3 |Paul Barry, "HeadFirst Python", 2nd edition, O'Reilly Media, Inc, 2016.

4 |Anton Spraul, AThink Like aPrd3s, 2042t ammer 0, 1st edit
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E-References :

1 |https:/lwww.geeksforgeeks.org/pythpnogramminglanguage/

2 |https://iwww.guru99.com/pythetutorials.html

3 [https://www.tutorialspoint.com/python/python_tutorial. pdf

Bl oomb
Taxonomy Level

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

CO1 | understand the aspects of programming protocols L2: Understanding
COZ | pevelopoptimized code for reakorld problems L3: Applying

CO3 | Build full-stack development to deployment L3: Applying

CO4 | Demonstrate problem solving and continuous development L2: Understanding

COURSE ARTICULATION MATRIX

CO | PO1 | PO2 | PO3 | PO4 | PO5 | POB | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 Pgo Pgo
Cco1 2 2 2 1 3 2 1 1
CO2 3 3 3 2 3 3 2 2
({OX] 3 2 3 1 3 3 2 2
CO4 2 3 2 1 2 3 2 1 1
| 25| 25 | 25 | 125|275 3 | 25 | 15| 15

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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INDUSTRIAL AUTOMATION

22PSPEO3 Semester VI

PREREQUISITES Category | PE Credit 3
L T P TH

Hours/Week
3 0 0 3

Course Learning Objectives

Acquire conceptual knowledge in Industrial Controllers by scaling dfaard devices and embedded board

1 interfacing with various 1/O peripherals.

Learn PLC by working on internal features and also interfacing with Sensors and actuators alaonédyt using
SCADA and standard communication protocols.

3 To work with FPGA boards and RT controllers for reprogrammable embedded applications using LabVIEW

4 Understand the concepts and design electronics circuits

Unit | INDUSTRIAL CONTROLLERS - | 9 0 0 9

Industrial Controllers Introduction to RIO ControllersPlatform- Connection and Configuring controllerfccessing onboar
devices- Module SOM- Interfacing with Input and Output devices$nterfacing protocol basefinalog and Digital sensoks
Acquiring and Data Logging from sensordnterfacing Actuators: Relay, DC Motor, Servo MotoCreating standalon
applications

Unit Il INDUSTRIAL CONTROLLERS - I 9 0 0 9

Industrial Controllers Il - PLC- Introduction- Mode of Operation IEC 61131 Programming languages for PLEFogramming
& sequence contrel Instruction set Scan Time Timers- Counters- Interfacing with Input/Output devicednterfacing with
Sensors Interfacing with Actuators Interfacing with Human Machine InterfaceCommissioning and operational safety
PLC- SCADA

Unit I INDUSTRIAL COMMUNICATION PROTOCOLS 9 0 0 9

Serial Communication Protocold2C, SPI- Serial Field bus protocols CAN, PROFIBU%thernet, HTTP, TCP/UDI, WiF
Cloud data logging. Muksensor communication, Data parsing between Embedded platforms. Comparative study of I
communication pratcols- Implementation ofndustrial Communication protocols.

Unit IV FPGA AND RT CONTROLLER PROGRAMMING 9 0 0 9

Introduction to FPGA Architecture- Operations in FPGA programmin@rPGA Programming in LabVIEWand implementati
in myRIO - Introduction to RT controllersArchitecture- Programming RT ControllersCreating standalone applications.

Unit VvV INDUSTRIAL CIRCUIT BOARD DESIGN 9 0 0 9

Designing basics circuits and to simulate in environment se@gmponent selectionCreating librariesSchematic design
Design rules, supply & communication track ril€omponent and footprint editednderstanding component package typ
Test pant creation for measuremenPCB Layout,placement ruled-ootprint, 3D models, BoMs Generating GERBER an
output documentation

Total =45 Periods
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Text Books:

Ed Doering, NI myRICProject Essential Guide, National Instruments, 2016.

Willian Bolton, Programmable Logic Controllers, 6th edition, Newnes Publications, 2015

W | NP

Richard Zurawski, Industrial Communication Technology Handbook, Second edition, CRC Press, 2014

4 Simon Monk, Make Your Own PCBs with EAGLE, McGraw Hill Education, 2014.

References Books:

Jeffrey Travis, Jim Kring, LabVIEW for Everyon&raphical Programming Made Easy and Fun,3rd edition,
Prentice Hall

Mikell P. Groover, Automation, Production Systems, and Comypntegrated Manufacturing,Fourth edition,
Pearson Education, 2016

3 Michael J. Hamill, Industrial Communications and Control Protocols, PDH centre, 2016

4 Ema Design Automation, The Hitchhiker's Guide to PCB Design, First edlarh) Publishers,December 2021

Course Outcomes: Bl oomos T
Upon completion of this course, teudents will be able to: Level
CO1 [ Understand the usage of controllers in an industrial environment L2: Understanding
cO? Sgti:adrmFi{r:aiz:izig];pliscgtigLnss for Industrial embedded monitoring and controlling L3: Applying
CO3 [ Communicate between devices at different levels using industrial protocols L3: Applying
CO4 | Understand the process involved in P@dign using EDA tools and fabricate it L2: Understanding
COURSE ARTICULATION MATRIX

CO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 Pgo PS03
cCo1| 3 2 2 1 3 3 2 2
COo2 3 3 3 2 3 3 3 3
COo3 3 2 3 2 3 3 3 3
cCo4| 3 2 3 2 3 3 3 2
AC\;/ 3 225 | 2.75| 1.75 3 3 2.75 2.5

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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29PSOEO1L APPLIED DESIGN THINKING Semester Vi

PREREQUISITES Category | OE Credit 3
L T P TH

Hours/Week
3 0 0 3

Course Learning Objectives

1 The course enables product innovators and edalge startup founders to learn the customer development proce

2 To familiarize with the tools & techniques & validate the inherent risks by linking their prograssttanermotivation,
customercommitment & customeacceptance.

3 To learn the system thinking concepts by reverse engineering technique.

Unit | DESIGN THINKING PRINCIPLES 9 0 0 9

Exploring Humari Centered Desigin Understanding thenovation process, discovering areas of opportunity, intervie
&empathyi building techniques, Mitigate validate risk with FIR(Forge Innovation Rubri€ase Studies.

Unit Il CUSTOMER-CENTRIC INNOVATION 9 0 0 9

Importance of customeazentric innovatiori Problem Validation and Customer Discovémgnderstanding problem significan
and problem incidene€ustomer Validation. Target user, User persona & user stories. Activity : Customer development
T Custaner interviews and field visit.

Unit 111 APPLIED DESIGN THINKING TOOLS 9 0 0 9

Concept of Minimum Usable Prototype(MUPMUP challenge brief Designing & Crafting the value proposition
Designing and Testing Value Proposition: Desigiompelling value proposition: Process, tools and techniques of Value
Proposition Design.

Unit IV CONCEPT GENERATION 9 0 0 9

Solution Exploration, Concepts Generation and MUP dési@onceptualize the solution concept: explore, iterate and leal
build the right prototype: Assess capability, usability and feasibility. Systematic concept generation; evaluation techng
alternatives and the solution concepts.

Unit V SYSTEM THINKING & REVERSE ENGINEERING 9 0 0 9

System Thinking, Understanding Systems, Examples and Understandings, Complex Systems, Reverse En
Methodology, Identify building blocks/ComponeiitRRe-Engineering a complex system.

Total =45 Periods

Text Books:

Steve Blank, (2013), The four steps to epiphany: Successful strategies for products that win, Wiley.

Alexander Osterwalder, Yves Pigneur, Gregory Bernarda, Alan Smith, Trish Papadakos, (2014), Value

1
2
3 |Proposition Design: How to Create Products and Services Customers Want, Wiley
4

Donella H. Meadows, ( 220 1Fr)i,mefirToh,i nSui sntga ii nna bSiylsitteymsl

Tim Brown, (2012) fAChange by Dedrgmrniklawi bexsi gam dTH
Harper Business.
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Reference Books:

https://www.ideou.com/pages/desitrinking#process

https://blog.forgeforward.in/valuatiensk-versusvalidationrisk-in-productinnovations49f253ca8624

https://blog.forgeforward.in/produdtnovationrubric-adf5ebdfd356

https://blog.forgeforward.in/evaluatiqgroductinnovationse8178e58b86e

o |~ wWw | IN]|PF

https://blog.forgeforward.in/useguidefor-productinnovationrubric-857181b253dd6

https://blog.forgeforward.in/startufailure-is-like-true-lie-7812cdfe9b85

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

Bl oombs T{
Level

correlations.

CO1 | Define & treat various hypotheses to mitigate the inherent rishsoitiuct innovations L1: Remembering

co2 De5|gn the solu'glon concept ba}sed on the proposed value by exploring various altef L6: Creating
solutions to achieve valugrice fit.

CO3 | Develop skills in empathizing, critical thinking, analyzistprytelling & pitching. L3: Applying

co4 Apply system thinking to reverse engineer a product/prototype and understand its ir L3: Applying

COURSE ARTICULATION MATRIX

co | Po1|Po2| PO3| PO4 | POS | POG | POT | POS | POY | POL0 | PO11| PO12| P50 | PS5O Pgo
cor | 2 | 3| 23|21 ]1]1|1]1 1 1| 2| 2 | 3
co2 | 223|221 ]1]1|1]1 1 1| 3| 3| 2
cos | 1| 2|21 13| 1]1]| 3] 3 11| 1| 1] o1
coa | 2 | 3| 3| 3| 3|2]2]|1|2]:2 1| 1| 3| 3| 3
AVG | 175| 25 | 25 | 225| 2 |175|125| 1 |175| 175 | 1 | 1 | 225 | 225 | 2.25
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22PSOE02 STARTUP FUNDAMENTALS Semester VI
PREREQUISITES Category | OE | Credit 3
L | T | P | TH

Hours/Week
3 0 0 3

Course Learning Objectives

1 Learn the science of to transforming an innovative idea into-¢nighvth enterprises.

2 To understand the basic concepts of IPR, and develop a patent draft for a potential IP

Unit | ENTREPRENEURIAL MINDSET & METHOD 9 0 0 9

Introduction to Innovatiorled, techpowered entrepreneurship Understand from research the attributes of an e
entrepreneur Effectuation principles Dealing with the unknownsCase studies of startup failures.

Unit 1l IDEA TO ENTERPRISE 9 0 0 9

Design andPlanning of Product ConcepBusiness Model Business PlanningBuilding Proof of Product and Value Testing
Target Market and Revenue Planning

Unit 111 MINIMUM VIABLE BUSINESS 9 0 0 9

Framework for Minimum Viable Busines®isruptivelnnovation- Theory of Disruption Competitive advantageBuilding
proof of viable business modeDemystifying Scalability Funding Opportunities

Unit IV INTELLECTUAL PROPERTY 9 0 0 9

Introduction and the need for Intellectual Property RighBR Genesis and DevelopmenCopyright- Trademark- Trade
Secret- Geographical IndicatorsIindustrial Designs Types of Paterit Sample Patent ApplicationlPR in INDIA; Global
trends- Patent fees

Unit V PRIOR ART SEARCH AND PATENT DRAFTING 9 0 0 9

Prior Art Search IP Licensingi IP Commercialization IP Infringement Case Study on Apple vsSamsung, Case study of]
basmati rice.

The invention as a concepKeywords formation Structure of patent Key attributes in patent draftingprafting provisional
specifications Drafting complete specificationDraft claims- Case studies onpatent drafting

Total = 45 Periods

Text Books:

Steven Bl ank and Bob Dorf, (20 1-By)Step Guidefor Building & Great O w|
Company, K&S Ranch

Dr Saras Sarasvath{2008), Effectuation: Elements of Entrepreneurial Expertise, New Horizons in Entrepreneu
series.

3 |Elizabeth Verkey, (2005), Law of Patents, Eastern Book Company

Prabuddha Ganguli, (2017), Intellectual Property Rights: Unleashirigninledge Economy, McGraw Hill Educatic

4 1st edition

Reference Books:

WIPO Intellectual Property Handbook
https://www.wipo.int/edocs/pubdocs/en/intproperty/489/wipo_pub_489.pdf

2 |https://assets.entrepreneur.com/static/20220301118R2Reting.pdf

3 |https://www.deluxe.com/blog/starttfpndamentalgyuide/

4 |https:/lwww.forbes.com/sites/allbusiness/2018/07/15t&pguide-entrepreneurstartinga-business/?sh=69a6031e18
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Course Outcomes:
Upon completion of this course, the students will be able to:

Bl oomb
Taxonomy Level

Co1

Develop an entrepreneurial mindset to identify, assess, shape & act on
opportunities.

L3: Applying

CO2

Demonstrate the potential of an innovative idea to create economic value, as a startup

L2: Understanding

CO3

Understand the scientific processixplore a viable business model

L2: Understanding

CO4

Demonstrate knowledge on the fundamental concepts of Intellectual Property

L2: Understanding

COURSE ARTICULATION MATRIX

o | PO1 | PO2 | PO3 | PO4 | POS | POG | PO7 | POB | PO | POt | POL | POL | PSO 1 PSO | PSO
cor| 1| 2 2| 1|12 1]2|2]|21]3/]3/|1]1]:2
coz2| 2 | 2 | 3| 1| 1| 1| 1] 22| 1]3]2/|2]2/]:?
cos| 1 | 2| 2211|111 13| 2/|1|1]|1
coa| 1 [ 1| 1|11l 1131|111 |11 1
AVG | 125 | 175 2 |125| 1 |125| 1 | 2 | 15| 125| 25 | 2 | 125 125| 15

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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PROTOTYPE DEVELOPMENT

22PSOEO03 Semester VI

PREREQUISITES Category | OE Credit 3

L | T | P | TH

Hours/Week
3 0 0 3

Course Learning Objectives

Learn to design a UI/UX design and developadroid application.

Provide working CAD model for prototype development.

1
2
3 Knowledge in hardware, 3D Printers and Laser cutters.
4

Acquire basic knowledge in designing electrical circuits and fabrication of electronic devices.

Unit | Ul/UX 9 0 0 9

Fundamental concepts in Ul & UXTools - Fundamentals of design principle$sychology and Human Factors for U
Interface DesignLayout and composition for Web, Mobile and Devieggpography Information architectureColour theory
- Design procss flow, wireframes, best practices in the indudtiyer engagement ethie®esign alternatives

Unit Il APP DEVELOPMENT 9 0 0 9

SDLC - Introduction to App DevelopmentTypes of Apps web Development understanding StackFrontend- backend
Working with DatabasesIntroduction to AP} Introduction to Cloud serviceCloud environment SetufReading and writing
data to cloud Embedding ML models to AppsDeploying application.

Unit 111 INDUSTRIAL DESIGN 9 0 0 9

Introduction tolndustrial Design Points, lines, and planesketching and concept generatioBketch to CAD- Introduction
to CAD tools- Types of 3D modeling Basic 3D Modeling Tools Part creation Assembly- Product design and rendering
basics- Dimensioning &Tolerancing

Unit IV MECHANICAL RAPID PROTOTYPING 9 0 0 9

Need for prototyping Domains in prototyping Difference between actual manufacturing and prototypiRgpid prototyping
methods Tools used in different domaindMechanical Prototyping: 3DPrinting and classificationLaser Cutting and
engraving RD Works- Additive manufacturing

Unit VvV ELECTRICAL RAPID PROTOTYPING 9 0 0 9

Electronic Prototyping: Basics of electronic circuit designumped circuits Electronic Prototyping Working with
simulation tool simple PCB design with EDA

Total = 45 Periods

Text Books:

Peter Fiell, Charlotte Fiell, Industrial DesignZA TASCHEN America LIc(2003)
Samar Malik Autodesk Fusion 360The Master Guide.

Steve Krug, Don't Make Me ThinRevisited: A Common Sense Approach to Web Usability, Pearson,3rd edition
(2014)

E - References:

https://www.adobe.com/products/xd/learn/gtdrted.html

https://developer.android.com/guide

https://help.autodesk.com/view/fusion360/ENU/courses/

AW N |-

https://help.prusa3d.com/en/category/prusaslicer_204
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Bl oomb
Taxonomy Level

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

CO1 | Create quick Ul/UX prototypes for customer needs L6: Creating
CO2 | Develop web application to test product traction / product feature L3: Applying
CO3 | Develop 3D models for prototyping various product ideas L3: Applying
CO4 | Built prototypes usingools and Techniques in a quick iterative methodology L3: Applying

COURSE ARTICULATION MATRIX

CO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 |PO10|PO11|PO12|PSO1 PSO2 PSO3
col| 2 2 3 2 3 1 1 2 1 1
Cco2| 3 3 3 2 3 1 1 3 2 2
CO3| 3 2 3 2 3 1 1 3 2 2
Co4| 3 2 3 2 3 1 1 3 2 2
AVG | 2.75| 2.25| 3 2 3 1 1 275| 1.75| 1.75

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22PSEEO1 ROBOTICS Semester VI

PREREQUISITES Category | EE Credit 3

L | T | P | TH

Hours/Week
0 0 6 3

Course Learning Objectives

Learn the fundamentals of ROS

Understand the requirements and choose the right sensors and actuators for the application development

Create Bot in the virtual environment and simulate it to knowtthetionalities of the system developed

Learn the basics of Robotics Vision System

G| ]| W|IN|PF

Integrate ROS and Computer Vision to build systems for various use cases

Unit | INTRODUCTION TO ROBOT KINEMATICS 9 0 0 9

Introduction to Robotics Transformations Forward Kinematics Kinematics equations Link transformations Inverse
Kinematics- Kinematic analysis Numerical Inverse Kinematic Solutiong\nalytical Inverse Kinematic Solutions

Unit 1l SELECTION OF SENSORS AND ACTUATORS 9 0 0 9

Introduction- Sensors & ActuatorsTypes- Selection criteria Design considerations: Motor sizingelection of motors base
on torque and speed characteristitkardware Interface & Assembly

Unit 111 INTRODUCTION TO ROBOT OPERATING SYSTEM 9 0 0 9

Introduction to ROS framework and prerequisiténderstanding communications in ROROS EcosystemIntroduction to
ROS programming ROS nodes, topics, messagé¥0S services ROS Tools and Utilities URDF , Rviz- Simulation-
Gazebo ROSMotion

Unit IV INTRODUCTION TO ROBOTICS VISION SYSTEM 9 0 0 9

Image basicsImage ProcessingHistograms Gray scale, Color, EqualizatierSmoothing andblurring/filtering Averaging,
Gaussian, Median, Bilaterallhresholding Simple,Adaptive, OtsuGradients and Edge detectiohaplacian, Sobel, Cann
- Contours- Camera calibration

Unit V INTEGRATION OF ROS AND COMPUTER VISION 9 0 0 9

Introduction- Installation- CV Bridge- Image publisher nodelmage subscriber nodéNodes buildingand launchinrd@uilding
real world applications

Total = 45 Periods

Text Books:

1 |Introduction to Robotics: Mechanics and Control by John J CPaigrson Publishers.

2 |Robot Operating System (ROS) for Absolute Beginners by Lentin Joseph, A press; Publishers (2018).

3 |Learning OpenCV by Gary Bradski, Adrian Kaehler, O'Re¥llgdia, Inc.
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Reference Books:

https://lwww.intechopen.com/chapters/379

https://www.plantengineering.com/articles/eiglelectioncriteria-for-actuationcomponents/

https://www.controleng.com/articles/tigsrsensorselection/

https://lwww.toptal.com/robotics/introductiein-robotoperatingsystem

https://www.thomasnet.com/articles/automat@actronics/machingision-systems/

Ol ||l W[IN]PF

https://automaticaddison.com/workiwgth-rosandopencvin-ros-noetic/

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

Bl oomo
Taxonomy Level

CO1 [ Understand kinematics considerations of robot L2: Understanding
CO2 | Selection of sensors and actuators according to application L3: Applying
CO3 | Utilize the ROS environment to simulate and communicate between robot L3: Applying
CO4 | Developalgorithms to extract features and data from image L3: Applying
CO5 | Utilize the open CV for robotic applications L3: Applying

COURSE ARTICULATION MATRIX

CO | PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | PO8 | PO9 |PO10|PO11|PO12|PSO1 PSO2 PSO3
COo1l| 3 2 3 1 2 3 3 2
coz2| 3 3 2 1 2 3 3 3
CO3| 3 2 3 2 3 3 3 3
CoO4| 3 3 3 2 3 3 3 2
AVG | 3 25 | 275 15| 25 3 3 2.5

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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CRYPTOGRAPHY AND NETWORK SECURITY

22CS701 SEMESTER VII
PREREQUISITES CATEGORY PC | Credit 3
Computer Networks L |T|P |TH

Hours/Week 3 101 0 3

ourse Objectives:

1. | To understand the concepts of Cryptography Theories, Algorithms and Systems.

2. | To understand necessary Techniquesapmoaches to build secure mechanism in order to protect computer netw

UNIT | INTRODUCTION 91 0| 0] 9

Security Trends The OSI Security Architecture Security Attacks-Security ServicesSecurity Mechanisms A model fo
Network Security Classical Encryption techniques: Symmetric Cipher Model, Substitution Technigqdeanspositio
Techniques and Steganography.

UNIT Il SYMMETRIC KEY CRYPTOGRAPHY 91 0] O 9

Mathematics of Symmetric Key Cryptography: Groups, Rings and FidldslulararithmeticThe Euclidean algorithafinite
fieldsi Polynomial Arithmetic.

Symmetric Key Cipher: Block Cipher PrincipleBata Encryption StandardAdvanced Encryption StandaBlock Cipher
Modes of Operation RC4.

UNIT 1l PUBLIC KEY CRYPTOGRAPHY | 9] o] o] o

Mathematics of Asymmetric Key Cryptography: Prime Numeesr mat 6 s and Haesting of Bramalify-tEaid r
totient function- Chinese Remainder Theoreiscrete logarithms.
Asymmetric Key Ciphers: Principles &ublic Key CryptosystemsThe RSA Algorithms Key Managemenit Diffie Hellmar
key exchange Elliptic curve arithmetieElliptic curve cryptography.

UNIT IV MESSAGE AUTHENTICATION AND APPLICATIONS 9| 0| 0] 9

Authentication Requirement®uthentication FunctionsMessage Authentication CodesHash FunctionsSecurity of Has
functions and MACsSecure Hash AlgorithmDigital signature-Authentication protocolsDigital Signature Standard.
Authentication Applications: Kerberes<.509 Authentication Service.

UNIT V NETWORK SECURITY APPLICATIONS AND SYSTEM SECURITY 9| 0| 0] 9

Electronic Mail Security: Pretty Good Privacy, S/IMIME. IP security: IP Security Overvid® Security Architecture
Authentication HeaderEncapsulatingecurity Payload.

Web Security: Secure Socket Layer and Transport Layer See@égyure Electronic Transaction.

System Security: IntruderdMalicious software Firewalls.

Total(45L)=45Periods

Text Book:
1. |William Stallings, ACr ypRroigmrcipplye sa nadn dNeR rweocr tki cSeescdu, |

Reference Books:

1. Atul Kahat e, ACryptography a-fitl2083t work Securityo, T

2. Bruce SchneGreyrpt oighrpapphiyedd, John Wi ley & Sons Inc, 2

COURSEOUTCOMES: Bl oomés
. . Taxonomy
Upon completion of the course,the students will be able to: Mapped
Co1 Understand the fundamentals of Network Security, Security Architecture and Various Understand
EncryptionTechniques
CO2 Apply various cryptographic operations of Symmetric key and Asymmetric key Apply
Cryptography Algorithms
COo3 Apply various Authentication schemes to simulate different applications. Apply
CO4 Understand the concept BEtwork security applications and System security standards Understand
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COURSE ARTICULATION MATRIX

COs/POJ PO1 | PO2[ PO3[ PO4| PO5| PO6[ PO7| PO8| PO9[ PO10| PO11] PO12] PSO1| PSO2
co1 3 | 2| 3 - 3 | 3 - - - - 2 2 3 3
co2 3 | 3| 3 - 3 | 3 - - - - 2 2 3 2
co3 3 | 3| 3 - 3 | 3 - - - - 2 2 3 3
co4 3 | 3| 3 - 3 | 3 - - - - 2 2 3 3
Avg 3 | 28] 3 - 3 | 3 - - - - 2 2 3 2.8

3/ 2 /1- indicates strength of correlation-Bigh, 2 Medium, t Low)
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22CS702 PYTHON PROGRAMMING AND FRAMEWORKS SEMESTER V|
PREREQUISITES CATEGORY | PC [ Credit | 3
Nil L [T [P |TH

Hours/Week

3 |0 03

Course Objectives:

To Understand the basic concepts of Python programming.

To Write programs using functions and different data structures.
To Implement objeabriented programming concepts.

To Perform CRUD operations using cursor attributes.

To Make use of python frameworks to provide data visualization.

UNIT | BASICS CONCEPTS 91 0/ 0] 9

Introduction- Variable, Expressions and StatemdnEunctions’ Case Study: Interface DesigrConditional and recursi
T Fruitful Functions: return values, parameters, local and global scope, function comgoHR#i@tion Statements.

SR R B

UNIT Il DATA STRUCTURES 91 0] 0 9

Mutable vs immutable datgpes- Stringsi String slices Searching looping and Counting String method$ Case Stug
: word playi Listsi List operations, slices and methed3ctionariesi Tuplesi Case Study : Data Structure Selecfi
Filesi Exception handling.

UNIT I OBJECT ORIENTED PROGRAMMING 91 0| 0] 9

Classes and ObjeétSlasses and FunctioiClasses and methods: Objettented features __init__ () method __ str__
methodi Operator Overloading Type-based dispatéhPolymorphismi  Inheritance Aggregation and Association.

UNIT IV DATABASE INTEGRATION, ENVIRONMENT AND FRAMEWORKS 91 0| 0| 9

Python Database Integration: Need for database progranmim®gnnect SQL Database CRUD operations Curso
Attributes. Python Environment and Frameworks: Anacandigpyter notebookNumPy: NumPy Array$ Computation o
NumPy Arrays’ Aggregationi Sorting Arraysi Structured Arrays

UNIT V DATA VISUALIZATION WITH PANDAS

91 0| 0| 9

Pandas Objectis Data Indexing and SelectianOperating on data Handling missing dataHierarchical Indexing Conca
and Append Merge and Join Aggregation and GroupingMatplotlib: Line plotsi Scatter Plot§ Visualizing Errorsi
Density and Comur plotsi Three Dimensional Plotting

Total(45L)=45Periods

Text Books:

1. | Allen B.Downey, "Think Python: How to Think Like a Computer Scientist", 2nd Edition, O'Reilly Media, 201
Units 111111,

2. | Jake Vander Plas, "Python Data ScieHemdbook Essential Tools for Working with Data", 1st Edition, O'Reil
Media, 2016 for Units IV,V.

Reference Books:

1. | Bill Lubanovic, "Introducing Python Modern Computing in Simple Packages", 1st Edition, O'Reilly Media,
2014.
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COURSEOUTCOMES: Bl o oTax@romy
Upon completion of the course, the students will be able to: Mapped
CO1 | Understand the basic concepts of Python programming Understand
CO2 | Write programs using functions and different data structures Apply

CO3 | Implement object oriented programming concepts Apply

CO4 | Perform CRUD operations using cursor attributes Apply

CO5 | Make use of python frameworks to provide data visualization Apply

COURSE ARTICULATION MATRIX

COs/POY PO1| PO2| PO3| PO4| PO5 | PO6 | PO7| PO8| PO9 |PO1d PO11|PO17 PSO1| PSO2
cor |3 |3 |3 |2 |1 1 3 |3 | 3 2
coz |3 |3 | 3 [2 [1 1 3 |3 | 3 2
coz | 3 |3 | 3 [2 [1 1 3 |3 | 3 2

3 |3 | 3 [2 |1 1 3 |3 | 3 2
CO4

3 |3 | 3 |2 |1 1 3 |3 | 3 2
CO5
Ag | 3 | 3| 3 | 2 1 1 3 | 3| 3 2

3/ 2 /1 indicates strength aforrelation (3High,2-Medium,:Low)
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22CS703 MACHINE LEARNING SEMESTER VI
PREREQUISITES CATEGORY PC | Credit 3
Statistics, Probability, Linear Algebra, Calculus, Programming L| T| P|TH
Languages Hours/Week —=——1—5 13
CourseObijectives:

1.| To understand machine learning basics.

2. | To comprehend the learning methods

UNIT | INTRODUCTION 9| 0] 0 9

Datai Learningi Types of machine LearnirigSupervised Learningy Machine Learning Proce$sTerminologies in machir
learningi Testing Machine Learning AlgorithmsTuning data into probabilitieis Some basic statisti¢Bayes Classifier.

UNIT Il ARTIFICIAL NEURAL NETWORKS 91 0| 0] 9

The brain and the neurdmeural network$ Perceptron Linear Separabilityi Linear regressioin Multilayer perceptrori
Back propagation of errordMultilayer perceptron in practice and its applicatibriRecipe for using Multilayer perceptron,

RADIAL BASIS FUNCTIONS, SPLINES AND DIMENSIONALITY

UNIT 11 REDUCTION 91 0] 0] 9

Receptive field§ Radial basis function netwoikInterpolation and basfsinctionsi Linear discriminant analysis Principa
component analysis and its relation to Multilayer perceptrdfernel Principal component analysisFactor analysis
Independent component analysikocally linear embedding Isomap.

UNIT IV IPROBABILISTIC LEARNING AND SUPPORT VECTOR MACHINES 91 0| 0] 9

Gaussian mixture modeisThe ExpectatiorMaximization algorithm Nearest neighbor methot&Nearest neighbor smooth
1 efficient distance computatiordistance measurésSupportvector machiné optimal separatioii kernelsi Support vectc
machine algorithnmi Extensions to Support vector machines.

UNIT V TREE AND ENSEMBLE LEARNING 9| 0] O 9

Decision Treed constructing decision tredsclassification and regression tréeg\pplications of tree learningEnsembl
Learningi Boosting Baggingi Random forests Ways to combine classifiers.

Total(45 L)=45Periods

Text Books

1. |[Stephen Marsl and-AniMadglirneée himé &zr Piemg pect i v &&cond Edhia
2014

2. [Ethem Al paydin, fAlntroduction to Machine Learnin

Reference Books:

1. |[TomM.Mi t chel |, #fA Machi nHll Edueation (india) @rivate Lihite@,rFiastiindian Edition,
2017.
2. |[Kevin P. Murphy, AMachine Learning: A Probabilis

3. Richard O. Duda, Peter E. Hartand David G. StorRat t er n Cl assi ficati ono, W

4. |[Chri stopher Bishop, APattern Recognition and Mac
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COURSEOUTCOMES: Bl oombs
Upon completion of the course, the students will be able to: Taxonomy
Mapped
CO1 |Apply the machine learning fundamentals Apply
CO2 |Apply the learning techniques Apply

COURSE ARTICULATIONMATRIX

COs/POY PO1| PO2| PO3| PO4| PO5| PO6 | PO7| PO8| PO9 | PO10| PO11| PO12| PSO1 PSO2
col 1 3 3 2 2 1 1 2
Cco2 1 3 3 2 2 1 3 3
Avg 1 3 3 2 2 1 2 | 25

3/ 2/1i indicates strength of correlation-k8gh,2-Medium, Low)

GCE, SALEM (AUTONOMOUB)ZR SYLLABUS 130



22CS704 MOBILE COMPUTING SEMESTER VII

PREREQUISITES CATEGORY PC| Credit | 3
Computer Networks Ll T P| TH
Hours/Week 3T ol ol 3

CourseObijectives:

1.| To understand the basic concepts of mobile computing

To familiarize with the network protocol stack

To acquire the basics of mobile telecommunication system

To expose the Adhoc networks

To gain the knowledge about differenbbile platforms and application development

UNIT | INTRODUCTION 91 0] 0 9

Mobile Computingi Mobile Computing Vs wireless Networkinig Mobile Computing Application$ Characteristics
Mobile computing Structure of Mobile Computingpplication. MAC Protocol$ Wireless MAC Issuek Fixed Assignme
Scheme$ Random Assignment SchemieReservation Based Schemes.

SR

UNIT 1l MOBILE INTERNET PROTOCOL AND TRANSPORT LAYER 91 0| O 9

Overview of Mobile IPi Features of Mobile 1P Key Mechanism in Mobile IR route Optimization. Overview of TCP/IH
Architecture of TCP/IPAdaptation of TCP Window Improvement in TCP Performance.

UNIT 1 MOBILE TELECOMMUNICATION SYSTEM 9|1 0] 0] 9

Global System for Mobile Communication (GSM) General Packet Radio Service (GPRS)Universal Mobilg
Telecommunication System (UMTS)

UNIT IV MOBILE ADHOC NETWORKS 9| 0] 0] 9

AdhocBasic Concepts Characteristics Applicationsi Design Issueb Routingi Essential of Traditional Routing Protod
T Popular Routing ProtocolsVehicular Adhoc networks ( VANET) MANET Vs VANET i Security.

UNIT V MOBILE PLATFORMS AND APPLICATIONS 9| 0] 0] 9

Mobile Device Operating SystefmsSpecial Constrains & Requiremeiit€ommercial Mobile Operating SystefihSoftwarg
Development Kit: iOS, Android, BlackBerry, Windows Phdnkl-Commercd Structurei Pros & Cong Mobile Paymer
Systemi’ Security Issues.

Total (45 L) =45Periods

Text Books:

1. Prasant Kumar Pattnai k, Raji b Mal/l
New Delhii 2012.

Reference Books:

, fiFundament

1. Jochen H. ScChlmmem, ciaMo minls®@, Second Edition, Pe

2. Dhar ma Prakash Agarval, Qing and An Zeng, Al nt
Asia Pvt Ltd, 2005.

3. Uwe Hansmann, Lothar Mer k, Martin S. Nickl ons
Springer, 2003.

4, Wi I | i am. C. YCeluwneTelécohomorichterAnal og and Digital Syst

Mc Graw Hill Edition ,2006.
5. C. K. Toh,MaoibAidiIHeo cWi r el ess Net wor ks o, First Edi ti

6. Android Developers : http://developer.android.com/index.html
7. Apple Developer : https://developer.apple.com/

8. Windows Phone Dev Centehttp://developer.windowsphone.com 9. BlackBerry Developer :
http://developer.blackberry.com/
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COURSEOUTCOMES: Bl oombs
Upon completion of the course, the students will be able to: Taxonomy
Mapped
co1 Explain the basics of mobile telecommunication system Understand
CO2 Analyze the various issues in different layers and provide suitable solutions. Analyze
COo3 Understand mobile platform and develop mobile applications Apply
COURSE ARTICULATIONMATRIX
COs/POgY POl | PO2| PO3| PO4| PO5| PO6| PO7| PO8| PO9 | PO10| PO11| PO12| PSO1 PSO2
Co1 2 2 3 2 2 1 2 2 1 2
CO2 2 2 3 2 2 1 2 2 1 2
COo3 2 2 3 2 2 1 2 2 1 2
Avg 2 2 3 2 2 1 2 2 1 2

3/ 2 /11 indicates strength aforrelation (3High,2-Medium,XLow)
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22MG701 PRINCIPLES OF MANAGEMENT SEMESTER VII

PREREQUISITES CATEGORY | HS| Credit | 3
NIL L|T| P | TH
Hours/Week
3|10 0 3

CourseObjectives:

1. | To enable the students to study the varibe®ries, processes, and functions of management.

2. | To apply theories to a business environment and planning process.

3. | To create a organization structure with effective process.

4. | To identify leadership roles in organizations.

5. | Todescribe elements of the communication process and processes of controlling and techniques.

UNIT | INTRODUCTION TO MANAGEMENT AND ORGANIZATIONS 9] 0| 0 9

Definition of Management Science or Arti Manager Vs Entrepreneurtypes of manageramanagerial roles and skillg
Evolution of Managemerit Scientific, human relations, system and contingency appro&chgses of Business organizatig
Sole propretorship, partnership, compapyblic and private sector enterprisédrganization culture and Environmén€Curren
trends and issues in Management.

UNIT Il PLANNING 9/ 0/ 0 9

Nature and purpose of planniiigolanning proces$ types of planning objectivesi setting objective$ policiesi Plannin
premises Strategic ManagemeiitPlanning Tools and Technique®ecision making steps and process.

UNIT Il ORGANISING 9/ 0/ 0 9

Nature and purposk Formal and informal organizatidnorganization chart organization structuré typesi Line and sta
authorityi departmentalizatioii delegation of authority centralization and decentralizatidnJob Design Human Resour
Management HR Planning, Recruitment, selection, Training &®lelopment, Performance Management, Career plannir
management.

UNIT IV DIRECTING 9] 0/ 0 9

Foundations of individual and group behavidunotivationi motivation theorie$ motivational techniques job satisfactiori
job enrichmenti leadershipi types and theories of leadershipommunicationi process of communication barrier ir
communicatiori effective communicatiaGrtommunicatio and IT.

UNIT V CONTROLLING 9] 0/ 0 9

System and process of controllindpudgetary and nebudgetary control techniquésuse of computers and IT in Managen
controli Productivity problems and managemerontrol and performandedirect andoreventive contraol reporting.

Total =45 Periods

Text Books:
1. Harold Koontz & Heinz Weihrich "Essentials of man a

2. Stephen P. Robbins & Mary Coul ter, I15iMEdIE@EMent ¢, P

3. JAF Stoner, Freeman R.E and Dani el '&dit®n 2008er t ' Man a
ReferenceBooks:
1. Tripathy PC & Reddy PN, "Principles of Management ¢

2. Stephen A. Robbins & David A. Decenzo & Mary Coul't
2011.
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3. Robert Kreitner & Mamata Mohapatr a, ' Management &,

COURSE OUTCOMES: Bl oom
Uponcompletionof the course the studentswill be ableto: Taxonomy
Mapped
CO1 |Understand the evolution of management, its Principles, types, curmmistand issues| Understand
management.
CO2 [Have a conceptual knowledge about the planning and decision making Understand
CO3 |Apply the concept of granising for the effective functioning of management. Apply
CO4 [Evaluate leadership style to anticipate the consequences of each leadership style Evaluate
CO5 |Analyzethe techniques for controlling amdordination Analyze

COURSE ARTICULATIONMATRIX

COs/POs| PO1| PO2| PO3| PO4| PO5| PO6| PO7| PO8| PO9| PO10| PO11| PO12| PSO1| PSO2
Cco1l 1 2 1 1 2 2
CO?2 1 2 1 1 2 2
CcCO3 1 2 1 1 2 2
Avg 1 2 1 1 2 2

3/ 2 /1- indicatesstrengthof correlation (3 High, 2- Medium, 1- Low)
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22CS705 MACHINE LEARNING LABORATORY SEMESTER VI
PREREQUISITES CATEGORY | PC Credit 2
Machine learning, Python Programming L| T| P|TH
Hours/Week
0| 0| 4| 4

Course Objectives:

1. | Tounderstand how to build/use machine learning models.

2. | To understating the methods for reporting machine learning model performance.

EXPERIMENTS

©oNoGakM~WNPE

10. Implement support vector machine.

11. Implement the decision tree algorithm for classification task.

12. Implement an ensemble classifier.

Implement Bayesian classifier to build model for classification task and compute the accuractadfsifier.
Implement naive Bayesian classifier to build model for classification task and compute the accuracy of the classifig
Implement classification task with perceptron learning algorithm.
Implement classification task using multilayer perceptron with back propagation algorithm.
Implement multilayer perceptron for prediction task.

Implement radial basis function network.
Implement principal component analysis to reduce the dimension of the feature space.
Implement independent component analysis for source separation.

. Implement kNearest Neighbor algorithm to perform classification task.

Total( 60)=60 Periods

COURSEOUTCOMES: Bl oomébs
Taxonomy
Upon completion of the course, the students will be able to: Mapped
co1 Use or build machine learning models Apply
Cc02 Choose appropriate criteria to report machine learning model performance Apply

COURSEARTICULATION MATRIX

COs/POgY PO1| PO2| PO3| PO4| PO5| PO6| PO7| PO8| PO9 | P0O10| PO11|{ PO12| PSO1 PSO2
co1 1 3 3 2 2 1 3 3
COo2 1 3 3 2 2 1 1 2
Avg 1 3 3 2 2 1 2 25

3/ 2 /17 indicates strength of correlati¢B-High,2-Medium,XLow)
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22CS801 PROJECT WORK SEMESTER VIII
PREREQUISITES CATEGORY | EEC| Credit 7
NIL L | T| P| TH
Hours/Week
0 0| 14 14

The objective of project work is to enable the students, to work in convenient groups of not more than four me
a group, on a project involving some design and fabrication work or theoretical and experimental studies rela
respective engirexing discipline.

Every project work shall have a Guide who is a member of the faculty of the University. Twelve periods per weg¢
be allotted in the Time Table for this important activity and this time shall be utilized by the student to receivesli
from the Guide, on library reading, laboratory work, computer analysis, or field work as assigned by the Guide

to present periodical seminars of viva to review the progress made in the project.

Each student shall finally produce a comprehensive report covering background information, liserragyeproblem
statement, project work details, estimation of cost and conclusions. This final report shall be in typewritten
specified in the gdelines.

The continuous assessment and semester evaluation may be carried out as specified in the guidelines to be

to time.

Course Outcomes: Bl oomod

Upon completion of this course, the students will be able to: Taxonomy Level

CO1 | Discover potential research areas in the fiel@omputer Science. Analyze

cO?2 _LJnerstand, Compare, and contrast the several existing solutions for the problems Understand
identified.

CO3 | Formulate, and propose a plan for creating a solution for the research identified. Create
Implementation of the solution as a team, take responsibility, and excel within a tean

Cco4 . . Apply
technically and ethically.

CO5 | Interpret the results, and able to prepare report, present the findings of the work con{ Understand

COURSE ARTICULATION MATRIX
COs/POg PO1 | PO2| PO3| PO4| PO5| PO6| PO7| PO8| PO9| PO10| POl11| PO12| PSO1| PSO2
Co1 3 3 3 2 3 2 2 1 3 3 3 3 3 3
CO2 3 3 3 2 3 2 2 1 3 3 3 3 3 3
Cco3 3 3 3 2 3 2 2 1 3 3 3 3 3 3
Cco4 3 3 3 2 3 2 2 1 3 3 3 3 3 3
CO5 3 3 3 2 3 2 2 1 3 3 3 3 3 3
Avg 3 3 3 2 3 2 2 1 3 3 3 3 3 3
3 /2 /1- indicates strength of correlation-igh, 2= Medium,  Low)
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PROFESSIONAL ELECTIVE COURSES
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22CSPE101 SOFTWARE PROJECT MANAGEMENT PE |

PREREQUISITES CATEGORY | PE | Credit 3

Software Engineering Hours/Week L T P| TH
3 0| O 3

Course Objectives:

To understandhe basic concepts of software project management and project planning

To apply the project estimation, and evaluation techniques

To implement the activity planning and project risk management

To utilize the different techniques in monitoring and control of project
5. | Tounderstand the behaviours and organization of people and team

UNIT | INTRODUCTION TO SOFTWARE PROJECT MANAGEMENT

Project Definitiori Contract ManagemeritActivities Covered By Software Project Managemé&nOverview of Proje
Planningi Stepwise Project Planning.

UNIT Il PROJECT EVALUATION

Strategic Assessmeiit Technical Assessmeiit Cost Benefit Analysi§ Cash FlowForecastingCost Benefit Evaluatig
Technigue$ Risk Evaluation.

UNIT Il | ACTIVITY PLANNING AND RISK MANAGEMENT

Objectives Project Schedule Sequencing and Scheduling Activitiddetwork Planning Models Forward Pask Backwar
Passi Activity Floati Shortening Project Duratioin Activity on Arrow Networksi Risk Managemerit Nature of Riski
Types of Risk Managing Risk Hazard ldentificatiori Hazard analysisRisk Planning and Control.

UNIT IV | MONITORING AND CONTROL

Creating Framework Collecting The Data Visualizing Progress Cost Monitoringi Earned Valué Prioritizing Monitoring
I Getting Project Back ToTargét Change Control Managing Contractdntroductioni Types Of Contract Stages |
Contract Placemeiit Typical Terms Of A Contradt Contract ManagemeifAcceptance.

UNIT V MANAGING PEOPLE AND ORGANIZING TEAMS

Introductioni Understanding Behavidr Organizational Behaviors A Backgroundbelecting The Right Person For The
I Instruction In The Best Methods Motivation 1 The OldhaniHackman Job Characteristics Moid@lorking In Group#$|
Becoming A TeamDecision Making LeadershipOrganizational StructurésStress Health And SafefiyCase Studies.

el A

910|019

9 | 0] 0|9

9/0 (0|9

90| 09

9/01] 09

Total (45 L)=45 Periods

Text Books:
1. Bob Hughes, Mi kecotterell,ASoftwar e Pr,dé¢wDelhi, 2042 n
Reference Books:
L Ramesh, Gopalaswamy,"Managing Global Projects",Vat&raw Hill,2001.
COURSE OUTCOMES: Bl o oTaxosomy
Upon completion of theourse, the students will be able to: Mapped
CO1 Express the basic concepts of soft wa Understand

CO2 Apply the project estimation, and ev{Apply

CO3 Apply the activity planning and pr oj ¢Apply

CO4 Apply the different techniqgques i n mol Apply

CO5 Under stand t her perhiawvdtoiuars @fnd peopl e | Understand
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COURSE ARTI CULATI ON MATRI X

COs/|POJPO{ PO3IPO{ PO POGgPO]IPO{ POYPOLYPO1POLIPSQPSQ
co1| 3 2 1 1 1 1 1 1 1
co2| 3 2 1 1 1 1 1 1 1
co3| 3 2 1 1 1 1 1 1 1
C 04 3 2 1 1 1 1 1 1 1
CcC 05 3 2 1 1 1 1 1 1 1
Avg| 3 2 1 1 1 1 1 1 1

3 /ii2ndilcates stremMggMedf vomwl)r el at i on
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22CSPE102 ARTIFICIAL INTELLIGENCE PE |
PREREQUISITES CATEGORY | PE| Credit 3
NIL Hours/Week| L | T P| TH
3 0 0 3

Course Objectives:

1. | To understand the fundamentals of Artificial Intelligence.

2. | To comprehend the problesolving strategies in Artificial Intelligence

3. | To gain the knowledge about Agents
UNIT | INTRODUCTION 9101 0|9
Introduction to Artificial Intelligencé Definitioni Foundationg History and the Statef-the-arti Intelligent Agents: Agents a
Environment’ Rationalityi Nature of Environments Structure of Agents.

UNIT I PROBLEM SOLVING BY SEARCHING 9 101019
Problem solving agenisProblems with searching as solutiosearching for solutioris Uninformed search strategies
Informed search strategieédHeuristic functions.

UNIT I PROBLEM SOLVING BY NON -CLASSICAL AND ADVANCED SEARCH 9101 0}3

Non-classical search: Local search Algorithms and Optimization Prolildnogsal search in continuous spaice&earching wit

nondeterministic action$ Searching with partial observationsOnline search age

search: @mesi Optimal decision in gaméds Alpha-beta pruning Imperfect real time decisiorisStochastic gameis Partially

observable gamdsStateof-the-art game programs and alternative approaches.

nts and unknown environmémslvance

UNIT IV CONSTRAINT SATISFACTION PROBLEM

910 1] 09

Defining Constraint Satisfaction Problem (C$RJonstraint propagation: Inference in CSBacktracking search for C3FLoca

search for CSP The structure of the problems.

UNIT V LOGICAL AGENT

9 |0] 0|9

Knowledgebased agents The Wumpus world Logic i Propositional Logid Propositional theorem provirig Propositiong

model checking Agents based on Propositional Logic.

Total (45 L)=45 Periods

Text Books:
1. Stuart Russell and Peter NorApipg.,0 aftArot i fPieairalonl, n
2020
Reference Books:
1. David L. Pool e and Al an K. Mackwort h, "Arti fioci
Cambridge University Press, 2010
2. G. Luger, AArtificial I ntelligence: Structures
Pearson Education, 2008.
3. Nils J. Nil sson, "The Quest for Artificial I nte
COURSEOUTCOMES: Bl o oTax@romy
. . Mapped
Upon completion of the course,the students will be able to:
Co1 Understandhe fundamentals of Artificial Intelligence Understand
CO2 Apply the problersolving strategies in Artificial Intelligence Apply
COos3 Design and demonstrate the behavior of a simple agent Create
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COURSE ARTICULATION MATRIX

COs/POs PO1| PO2| PO3| PO4| PO5| PO6| PO7| PO8| PO9 | PO10| PO11| PO12 PSOL PSO2
COo1 3 3 3 2 2 1 2 2
CO2 3 3 3 2 2 1 2 2
COo3 3 3 3 2 2 1 2 2
Avg 3 3 3 2 2 1 2 2

3/ 2 /1i indicates strength of correlation-k8gh,2-Medium, Low)
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22CSPE103 WEB TECHNOLOGY PE |
PREREQUISITES CATEGORY | PE | Credit C
Java Programming L T P| TH

Hours/Week

3 0| O 3

CourseObjectives:

1. To understandbout client server communication and protocols used during communication.

2. o design interactive web pages using Scripting languages.

3. [To learnServersideprogramming using Servlets and JSP.

4. To develop web pages using XMIX5LT.
UNIT | WEB ESSENTIALS AND MARKUP LANGUAGES 911 0/0]9

Web Essentials: Clients, Servers, and Communication. The Intasét Internet Protocols he World Wide WekHTTR
request messagesponse messadfgeb Clients Web ServeBase StudyMarkup Languages: XHTML. An Introduction
HTML History-VersionsBasic XHTML Syntax and Semanti&me Fundamental HTML ElemerfRelative URLsLists-
tablesFramesFormsXML Creating HTML DocumentsCase Study.

UNIT I CSS AND CLIENT SIDE SCRIPTING 910109

Style Sheets: CSBitroduction to Cascading Style SheBtaturesCore SyntaxStyle Sheets and HTML Style R
Cascading and Inheritandext PropertieBox ModelNormal Flow Box Layout Beyond the Normal FlovDthe
PropertiesCase Study. Clieride Programming: The JavaScript Langubdigtory and Versions Introduction to JavaSq
in PerspectiveSyntaxVariables and Data Type&tatementperators LiteralsFunctionsObjectsArrays-Built-in Object
- JavaScript Delggers.

UNIT I HOST OBJECTS AND SERVER SIDE SCRIPTING 91 0/0] 9

Host Objects: Browsers and the D@Ntroduction to the Document Object Model DOM History and Levelsinsic Even
HandlingModifying Element StyleThe Document Tre®OM EventHandlingAccommodating Noncompliant Brows
Properties of windowCase Study. Sen«Side Programming: Java Serviefgchitecture-OverviewA ServletGeneratin
Dynamic Contentife Cycle- Parameter Dat&essionsCookies URL RewritingOther Capabilitieata Storage Servle
and Concurrencase StudyRelated Technologies.

UNIT IV JSP and XML 91 0/0] 9

SeparatindProgrammingandPresentationJSP TechnologyntroductiorJSP and ServlefRunning JSPApplicationsBasic
JSRJavaBean<lassesand JSRTag Libraries and Files Supportfor the ModelView-Controller ParadigmCaseStudy

RelatedTechnologies. RepresentiligebData: XML -DocumentsandVocabulariesversionsandDeclaration Namespace
JavaScript and XML: AjaDOM based XML processing Eventiented Parsing: SAXransforming XML Documents
Selecting XML Data: XPATH-Template based Transformations: XSLT-Displaying XML Documentsin

BrowsersCaseStudy-RelatedTechnologies.

UNIT V AJAX AND WEB SERVICES 91 0/0] 9

AJAX: Ajax Client Server ArchitectureXML Http Request ObjedtCall Back MethodsWeb Services: JAXRPGConcepts
Writing a Java Web Servied/riting a Java Web Service ClieBescribing Web Services: WSBRepresenting Data Typ
XML Schemacommunicating Object Data: SOAP Related Technole8igftware InstallatiosStoring Java Objectsdriles

Total (45L) =45Periods
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Text Books:

1. JeffreyC. JacksonWeb TechnologiesA ComputerSciencePerspective"PearsorEducation2011.

ReferenceBooks:

1. | RobertW. Sebesta;ProgrammingheWorld Wide Web", FourthEdition, PearsorEducation, 2012.

2. | Deitel, Deitel, Goldberg,"Internet & World Wide WebHow To Program” Fifth Edition, PearsorEducation2021.

3. | Marty Hall andLarry Br o wn , Wéb®ao roe r a nsecbmigdidion, Volume | and Il, PearsoiEducation,

Copyright201Q
CourseOutcomes: Bl oo m¢
Uponcompletionof this coursethestudentswill beableto: Taxonomy
Mapped
CO1 | Understandabout client servercommunication and protocols used during communicat Understand
CO2 | Designof interactiveWebpagesusing scriptindanguages. Create
CO3 | Implementhe ServletandServersideprograms(JSP) Apply
CO4 |Develop web pages using XML / XSLT. Apply
COURSE ARTICULATION MATRIX
COs/POg POL PO2| PO3 | PO4 | PO5 PO6 | PO7 | PO8|PO9 PO10 PO1]l PO12| PSO1| PSOZ
Cco1 3 3 3 2 1 1 1 2 2 3 2
CO2 3 3 3 2 1 1 1 2 2 3 2
CcO3 3 3 3 2 1 1 1 2 2 3 2
Avg 3 3 3 2 1 1 1 2 2 3 2

3/ 2 /1- indicatesstrengthof correlation (3 High, 2- Medium, 1- Low)
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22CSPE104 AGILE TECHNOLOG Y PE |
PREREQUISITES CATEGORY PE Credit 3
NIL
Hours/Week L T P TH
3 0| O 3
CourseObjectives:

1. [To understand the internals of the Agile Project Development
2. [To know how Agile Project Development is actually implemented
3. [To understand the concepts of Scrum and Extreme Programming

4. |To understand the concepts of Unified Process and EVE
UNIT | INTRODUCTION 9 00| 9

Iterative and Evolutionary: DefinitionT Comparisorr Major activities.
Agile: Basic concepts Major activities- Available agile methodsStory: OverviewEstimated hours remaining

UNIT I MOTIVATION AND EVIDENCE 9] 0/ 0] 9

Motivation: Change on software projedtskey motivatiorRequirement challenge’roblems of water fall.
Evidence: Research and early histori¢daStandard and though leaelBusiness cas&Vater fall validity.

UNIT Il SCRUM AND EXTREME PROGRAMMING 9] 0| 0] 9

Scrum: Concepts, Method overview, Lifecycle, Work products, Roles and Practices, Values, Common mist
misunderstandings, Process Mixtures, Adaption Strategies, Fact versus Fantasy, Strength Versus Other, Sam
Extreme Programming: Concepts, Method overview, Lifecycle, Work products, Roles and Practices, Values, C
Mistakes and Misunderstandings, Sample Projects.

UNIT IV UNIFIED PROCESS AND EVE 9] 0| 0O 9

Unified Process:Concepts, Method overview, Lifecycle, Work products, Roles and Practices, Values, Common
and misunderstandings, Process Mixtures, Adaption Strategies, Fact versus Fantasy, Strength Versus Other,
Projects.

EVE: Concepts, Method overview, Lifecycle, Work products, Roles and Practices, Values, Common mist]
misunderstanding®rocess Mixtures, Adaption Strategies, Fact versus Fantasy, Strength Versus Other.

UNIT V PROJECT MANAGEMENT 9 0 0O 9

Practice Tips: Projecti Management Environment' Requirement$ Tests- Frequently raised questions and ansy

Total (45 L)=45 Periods

Text Books:

1. Craig Lar man, AAgil e and I terative Devel opme 2004 A
ReferenceBooks:

1. Shor e, AArt of Agile Developmentodo, Shroff Publ i
2. |Agile Software Development, Principles, Patterns and Practices, Robert C. Martin, Prentice Hall;1st edition,
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COURSE OUTCOMES:
Uponcompletionof the course the studentswill be ableto:

Bl o oTadosomy
Mapped

CO1 |Understand the internals of the Agile Project Development Understand
CO2 |Understand how to develop and manage Agile Project Understand
CO3 |Demonstrate the concepts of Scrum and Extreme Programming Understand
CO4 |Understand the concepts of Unified Process and EVE Understand

COURSE ARTICULATION MATRIX

COs/PQ PO1 |PO2| PO3| PO4| PO5| PO6| PO7| PO8
S

PO9

PO10

PO11| PO12| PSO1 PS

02

CO1

CO2

CO3

N ENEN
e
SNESNENEN
A

CO4

N

Avg 17 1 | 1.7 1

[N PN SN SN N

3/ 2 /1- indicatesstrengthof correlation (3 High, 2- Medium, 1- Low)
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22CSPE105 DATA MINING AND WAREHOUSING PE |
PREREQUISITES CATEGORY PE

Credit 3

Database Management Systel@tatistics, Programmingoncepts L T Pl TH
& Data structures. Hours\Week

3 0| O 3

CourseObjectives:

To know the fundamentals of data mining and data warehouse concepts, archtbesines@nalysis.

Be familiar with the algorithms for finding hidden and interesting patterns in data, and understand and app
classification andlustering techniques using tools.

3. | Be aware about the recent trends of data mining.

UNIT | DATA MINING 91 0 O] 9

Introductioni Datai Typesof Datai Data Mining Functionalitiesi Interestingnes®f Patternsi Classificationof Datz
Mining Systemsi Data Mining Task Primitivesi Integrationof a Data Mining System witha DataWarehousé Issues
Data PreprocessingOver view, Data cleaning, Data Integration and Transfermatida reduction, Data discretization
concept hierarchy generation.

UNIT 1 DATA WAREHOUSING 9] 0| O 9

Basic conceptsi Data Cube i Multidimensional Data Model i Data Warehouse Architecture -Data warehou
implementatiori From DataWarehousingo DataMining.

UNIT I ASSOCIATION RULE MINING AND CLASSIFICATION | 9 | 0 \ 0 \ 9
Mining FrequentPatternsAssociationsandCorrelations’ Mining Methodsi Mining variousKinds of Association Rule$
Correlation Analysi§ Constraint Basedssociation Mining. Classification and Predictimsues,Decision Tree Induction,
BayesianClassification,Rule BasedClassification,Classificationby Backpropagatioin SupportvVector Machines- Other
ClassificationMethods.

UNIT IV CLUSTERING AND OUTLIER ANALYSIS ol ol o 9

Cluster Analysis - Types of Data i Categorizationof Major Clustering Methodsi K-mean$ PartitioningViethodsi
HierarchicalMethods- DensityBasedMethodsi Grid BasedMethodsi ModelBasedClusteringMethodsi ClusteringHigh
DimensionaDatai ConstraintBasedClusterAnalysisi Outlier Analysis.

UNIT V DATA MINING TRENDS 91 0| O 9

Multidimensional Analysis and Descriptive Mining of Complex Data Objects, Spatial Databases, Mulbatdiases, Tim
Series and Sequence Data, Text Databases, World Wide Web, Applications and TetddMiming. Casstudiesinvolving
classification andlustering.

Total (45 L)=45Periods

Text Books:
1 Jiawei Han, Micheline Kamber, fi D a Miring: Conceptsand T e ¢ h n i MangarsKaufmann, Second
) Edition,2011.
ReferenceBooks:
1. G.K. Gupta,ii | nt r otd DataMinimgrwith CaseSt u d EasterbconomyEdition, PrenticeHall of India,
Third Edition,2014.
2 David Hand,Heikki Manila, Padhraic Symtij Pr i naf DappMie s i RHj 2012.
3. W.H.Inmon,fi Bu i ItheDam\ya r e h oThis Edition, Wiley, 2011.
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COURSE OUTCOMES Bl oomés Taxo

Upon completion of the course, thidents will be able to: Mapped
CO1 | Understand the fundamentals of data mining and ware housing. Understand
CO2 | Develop association rule mining clustering atassification algorithms. Apply
CO3 | Apply new data mining techniques and concepts Apply

COURSE ARTICULATION MATRIX

COs/POs |PO1 PO2l PO3| PO4| PO5| PO6| PO7| PO8| PO9| PO10| PO11| PO12| PSO1| PSO2
Cco1 3| 3 3 2 2 3 2 2 3 2 3
CO?2 3| 3 3 2 2 3 2 2 3 2 3
CcO3 3| 3 3 2 2 3 2 2 3 2 3
Avg 3| 3 3 2 2 3 2 2 3 2 3

3/ 2 /1- indicatesstrength of correlation (3- High, 2- Medium, 1- Low)
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29CSPE201] SOFTWARE QUALITY AND TESTING PE I
PREREQUISITES CATEGORY | pe!| credit 3
Software Engineering Ll T1 pI| TH

Hours/Week
3 0] 0 3

Course Objectives:

L To apply quality assurance steps at each phase of SDLC and conduct reviews and inspections

2. To understand the concepts of metrics, and models in software quality assurance

3. To develop the procedures and workbenches for various testing process.

4. To apply various testing processhe software systems

UNIT | SOFTWARE QUALITY ASSURANCE AND REVIEW TECHNIQUES 9| 0] O 9

Defining Qualityi Importance of Quality Quality Control Vs Quality assurané@uality assurance at each phase of SB
Needfor SQA group in an Organization. Structured walkthrouighspections Various roles and responsibilities involve
Inspectiond Making review successful.

UNIT Il SOFTWARE MEASUREMENT AND METRICS 9, 0| O 9

Product qualityy Models for softwargroduct Qualityi Process Quality Aspects. Measurement and Metrics: Introduig
Measurement during software life cycle contektefect metrics Metrics for software maintenaric&kequirements relat
metricsi Measurements and process improveniedieasirement principles.

UNIT 1 BASICS OF TESTING 91 0| 0 9

Introductioni Definitioni Testing ApproacheisEssential$ features and principles of software Testing. Testing Environ
Assessing Capabilitieis Staff Competency and Us8atisfactioni Creating an environment supportive of software test
Building the software testing process: Testing Guidelines.

UNIT IV SOFTWARE TESTING PROCESS 9| 0] 0] 9

Overview of Software Testing ProceésOrganizing for testing: Workbench Input i Procedure. Developing the t
plan:Workbenchi Inputi Procedure. Verification testing: Workbenthnputi Procedure. Validation testing :Workberig
Inputi Procedure.

UNIT V SOFTWARE TESTING PROCESS 9| 0] 0] 9

Analyzing and reporting test results: Workbeiidmputi Procedure. Testing software system seclirifyesting client/serv
systemd Testing wekbased systenisUsing Agile Methods to Improve Softwafesting.

Total(45 L)=45 Periods

Text Books:

1. Nina S. Godbole, "Software Quality Assurance Principles and Practice", 2 Edition, Narosa Publishing
House, 2017 for Units 1.
2. Perry William, "Effective Methods for Software Testing"E8ition, Wiley, India, 2013 for Units III,IV,V.

Reference Books:

L Limaye M.G, "Software TestingPrinciples, Techniques and Tools", 1 Edition, Tata McGklly 2009.

2. Mordechai BerAMenachem, Garry S. Marliss, "Software Quality", 2 Editigikas Publishing House Pvt. Ltd.,,
New Delhi, 2014.
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COURSE OUTCOMES:

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

Bl oomb6s
Taxonomy
Mapped

Co1

Apply quality assurance steps at each phase of SDLC and conduct reviews and inspectio| Apply

CO2 | Understand the concepts of metrics, and models in software quality assurance Understand
CO3 | pevelop the procedures and workbenches for vatésting process. Apply
CO4 | Apply various testing process to theftware systems. Apply

COURSE ARTICULATION MATRIX

COs/POg PO1| PO2| PO4 | PO4| PO5 | PO6 | PO7| PO8| PO9 |PO1Q PO11|PO12 PSO1| PSO2
co1 2 2 2 2 1
CcO2 2 2 2 2 1
COo3 2 2 2 2 1
Ag | 2 | 2] 2 2 1

3/ 2/1i indicates strength of correlation-k8gh,2-Medium,Low)
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22CSPE202 BLOCKCHAIN TECHNOLOGIES PE ||
PREREQUISITES CATEGORY PE Credit 3
NIL L| T| P| TH
Horus/Week
3 0| 0 3
CourseObjectives:
1. | Acquiring the basic level of knowledge about the block chain technology and its business applications
2. | To familiarize with the decentralization and practical aspects of cryptography
3. | To provide conceptual understanding of bit coin technology, alternative coins and smart contracts
4. | Develop a distributed application using Ethereum.
5. | Develop an application using Hyper ledger.
UNIT | BLOCKCHAIN 101 9] 0] O 9

Distributed systemsi The history of blockchairi Introduction to blockchairi definitions i elementsi Featuresi
Applications of blockchain technologyTiersi Types of blockchaiii Consensus in blockchainCAP theoreni Benefits
and limitations of blockchain.

UNIT Il DECENTRALIZATION, CRYPTOGRAPHY AND TECHNICAL 9 lololo
FOUNDATIONS

Introductioni Cryptographyi Confidentiality i Integrity i Authenticationi Cryptographic primitives Asymmetri

cryptographyi Public and private keys RSA i Discretelogarithm problemi Hash functiong Elliptic Curve Digital

signature algorithm.

UNIT 1 BITCOIN & ALTERNATIVE COINS 9, 0] 0| 9

Bitcoin T Transaction$ Blockchaini Bitcoin payment§ Alternative Coing Theoretical foundationis Bitcoin limitations
T Namecoin Litecoini Primecoini Zcashi Smart Contracts.

UNIT IV ETHEREUM 101 9, 0] 0| 9

Introductioni Ethereumblockchaini Elements of the Ethereum blockchéifPrecompiled contracis Accountsi Block i
Etheri Message$ Mining - Clients and wallets The Ethereum networkEthereum Development.

UNIT V HYPERLEDGER 91 0| 0 9

Projects Protocoli Hyperledger fabri¢ Sawtooth laké Cordai Blockchaini outside of currenciei Internet of Things
Governmeni Healthi Finance.

Total(45 L)=45 Periods

Text Books:

1. | Imran Bashir, "Mastering Blockchain Distributed ledgers, decentralization and smart contracts Explained"”,
Packt Publishing, 2017.
Reference Books:

1. | Brenn Hill, Samanyu Chopra & Paul Valencourt, "Blockchain Quick Reference: A guide to exploring decen
blockchain application development”, Packt, 2018

2. |Andreas Antonopoulos, "Mastering Bitcoin: Progr
2017.

COURSE OUTCOMES: Bl o oTaxosomy
Upon completion of the coursiie students will be able to: Mapped
Co1 Outline the history and different applications of blockchain Understand
CO2 lllustrate decentralization and practieaipects of cryptography Understand
COo3 Present bitcoin technology, alternative coins and smart contracts Understand
CoO4 Develop a distributed application using Ethereum Apply
CO5 Developan application using Hyperledger Apply
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COURSEARTICULATION MATRIX

COs/P| PO1| PO2| PO3 | PO4| PO5| PO6 | PO7| PO8| PO9 [PO1(d PO11/PO12 PSO1 PSO2
c%sl 2 1 1 1 2 1
coz| 2 1 1 1 2 1
COo3| 2 1 1 1 2 1
Co4 | 3 2 1 1 3 1
COo5| 3 2 1 1 3 1
Avg | 24 | 1.4 1 1 2.4 1

3/ 2/17 indicates strength of correlation-k8gh,2-Medium,Low)
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22CSPE203 PARALLEL COMPUTING ARCHITECTURE AND PE I
PROGRAMMING
PREREQUISITES CATEGORY PE Credit 3
Computer Architecture, Programmigpncepts L T P| TH
Hours/Week 3 ol o 3

Course Objectives:

1. | To make use of the fundamental concept of the modern parallel architecture to build a simple parallel

To design parallel algorithms and message passing interface methods

Todevelopparalld | gor i t hms f salgorithr ie var®us arabtkms=1 oy 6

To study the performance of parallel algorithms using sorting algorithm

UNIT | PARALLEL ARCHITECTURES 91 0] 0| 9

Motivationi Modern scientific method Evolution of supercomputinig Modern parallel computeiisSeeking concurrendy
Data clustering Programming Parallel computers. Parallel Architectures: Introduictisierconnection networkisProcess
Arraysi Multiprocessor$ Multicomputeri F1 ynn s Taxonomy.

UNIT Il PARALLEL ALGORITHM DESIGN 9 0| O 9

Introductioni Task/Channel modélF o s t Besign smethodology Boundary value problefinfinding the maximum The
n-Body problemi Adding data input. Messageassing Programming: Messaggssing modél Messagepassing interface
Circuit satisfiabilityi Introducing collective communicatidnBenchmarking parallel performance.

UNIT 1 THE SIEVE OF ERATOSTHENES 9|1 0] 0| 9
Sequential algorithrii Sources of parallelisinh Data Decomposition optiorisDeveloping the parallel algorithin Analysis
of parallel Sieve algorthmfid ocumenting the parall el p-Pairg shatest path prablgi]

Creating arrgs at run time& Designing the parallel algorithiin Pointto-point communicatioi Documenting the Paral
program.

UNIT IV PERFORMANCE ANALYSIS 91 0] 0] 9

Speedup and efficiency Amd h al TisGudiatsayB a r sliaw i Bhe KarpFlatt Metrici The Isoefficiency Metri
Sorting: Quick sort A parallel quick sort Hyper quick sori parallel sorting by regular sampling.

UNIT V SHARED-MEMORY PROGRAMMING 9| 0] 0] 9

The Sharednemory model Parallel for loop$ Declaring private variableis Critical sections Reductiong Performang
Improvementi More general data parallelismFunctional parallelism. Combining MPI and OPenMP: Conju@alacol
method.

Total (45 L)=45 Periods

Text Book:
1. Michael J. Quinn, "Parallel Programming in C with MPI and OpenMP", McGraw Hill Education, India,
2013.

Reference Books:

1. David E. Culler, Jaswinder Pal Singh, "Parallel Computing Architecture: A Hard®aftare Approach", Morg
Kaufmann, Elsevier, 2013.

2.
Munshi Aaftab,Gaster R. Benedict, "OpenCL Programming Guide", Addislesley, 2011.
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COURSE OUTCOMES: Bl oomés
Taxonomy
Upon completion of the course,the students will be able to: Mapped
Co1 Understand the concept of parallel architecture models and parallel algorithms Understand
CO2 Develop theparallel models angarallel algorithms for various problems Apply
CO3 | Analyses the performance of parallel algorithms Analyze
COURSE ARTICULATION MATRIX
COs/Pg PO1| PO2| PO4 | PO4| PO5| PO6 | PO7| PO8| PO9 |PO10 PO11|PO12 PSO1| PSO2
S
CO2 3 2 1 1 2 1
CO3 3 2 1 1 2 1
Avg 3 2 1 1 2 1

3/ 2 /11 indicates strength of correlati¢®&High,2-Medium, XLow)
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22CSPE204 COMPUTER GRAPHICS AND MULTIMEDIA PE ||
PREREQUISTIES CATEGORY PE Credit 3
NIL TH
Hours/Week T P
3 0 0 3

Course Objectives:
1. | To understand and design twlonensional graphics and apply t@imensional transformations.

2. | To design threglimensional graphics and apply three dimensional transformations.

3. | To be familiar with various software programs used in the creation and implementation efmedili (interactiv
motion/animation, presentation, etc.).
4. | To be familiar with hypermedia messaging and distributed multimedia systems.

UNIT | INTRODUCTION 91 0/ 0] 9

Survey of computer graphicsVideo display devices, Raster scan systeni®andom scan systemGraphics monitors a
Workstations Graphics Software.

Output Primitives: Points and Line&ine Drawing Algorithms (DDA Algorithm, Bresenham's Line Algorithm), Circle gener
algorithms.

UNIT Il TWO-DIMENSIONAL GRAPHICS 9|1 0] O 9

Basic Transformations- Matrix representations and homogeneous coordinate€omposite TransformationsOthe
TransformationsThe viewing pipeline Viewing coordinate reference framm&Vindow-to-viewport coordinate transformatior
Clipping: Clipping operations Point clipping- Line clipping (Cohen Sutherland algorithm, Liang Barsky algorithidlygor
Clipping (SutherlanedHodgeman Algorithm} Curve Clipping- Text Clipping.

UNIT Il | THREE-DIMENSIONAL GRAPHICS | 9] o] o] 9
ThreeDimensional ObjecRepresentations: Polygon surfaceQuadric surface Spline representation Bezier Curves af
surfaces B-spline curve and surfaces.
Three dimensional Geometric and Modeling Transformations: TranslatRatationi Scaling- Composite Transformatic
ThreeDimensional viewing: Viewing PipelineViewing CoordinatesProjections (Parallel and Perspective).

UNIT IV MULTIMEDIA SYSTEM DESIGN AND MULTIMEDIA FILE HANDLING 9| 0| 0| 9
Mul ti media basics T Multimediahappttoatei bnEvol Muhygi ine
objects for multimedia systems T Multimedia data int
1T Data and file format standards 1T Multimedia I/ O te
iDigital voice and audio T Video image and ani mati on

UNIT V HYPERMEDIA 91 0| O 9
Multimedia authoring and user interfaceHypermedia messagindMo bi | e messaging 1 Hy pe
Creating hypermedia message 1 I ntegrated multimedi a

multimedia systems.

Total(45 L)=45 Periods

Text Books:
1. Donald Hearn and Pauline Baker MPelhii ZD07nipnitltld.r Gr aph

2. Andl eigh, P. K and Kiran Thakrar, AMultimedia Sys

Reference Books:

1. John F. Hughes, Andries Van Dam, Morgan McGuire, David F. Sklar, James D. Foley, Steven K. Feiner an

Akel ey, o0Computer Graphics: Principles and Practi
2. Ponald Hearn and M. Pauline Baker, Warren Carithe
Education, 2010.
3. JudithJef fcoate, fAMultimedia in practice: Technol ogy
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COURSE OUTCOMES: Bl o oTax@romy
Upon completion of the course,the students will be able to: Mapped

CO1 | Desgntwo-dimensional and three dimensional graphics Create

CO2 | Apply transformation in twedimentional and three dimension objects Apply

CO3 | Design applications using multimedia and hypermedia Create

COURSE ARTICULATION MATRIX

COs/POg PO1|PO2| PO3| PO4| PO5| PO6| PO7| PO8| PO9| PO10| PO11| PO12| PSO1| PSO2
CcO1 3 3 3 - 3 - - - - 2 - 2 3 1
CcO?2 3 - 3 - - - - 2 - 2 3 1
CcO3 2 3 2 2 3 2 - - - 2 2 2 1 2
Avg 27| 3 | 27| 2 3 2 - - - 2 2 2 23 13

3/ 2 /1-indicates strength of correlation-(@igh, 2 Medium, * Low)
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22CSPE205 OBJECT ORIENTED ANALYSIS AND DESIGN PE 1l

PREREQUISTIES CATEGORY PE | Credit | 3

NIL Hours/Week

Course Obijectives:

1. | To understand the fundamentals of objacidelling.

2. | To understand and differentiate Unified Process from other approaches.

3. | To design with static UML diagrams.

4. | To design with the UML dynamic and implementation diagrams

5. | To map the design properly to code

UNIT | INTRODUCTION 9 0O[0]9

The system life cycle Traditional life cycle models The objectoriented approach The Rational Unified Process (RUP
The Unified Modeling Language (UML)UML models- Introduction to the case studyrRequirements for the Wheels c4g
study system Requirements engineeringRequirements elicitation List of requirements for the Wheels systetdse cases
Use case diagramUse case descriptionéctors and actor descriptiondJse case relationships: communication associa
include and extendBoundary-Using the use case model in system development.

UNIT Il OBJECTS AND CLASSES 9 0O[0] 9

Basicsi Objecti classes Relationships between classeghe class diagramStages in building a class diagrafackages
Using the class diagram in system development.

UNIT Il IDENTIFYING FUNCTIONALITIES 9 0O[0] 9

Introduction- CRC cards and interaction diagrandentifying operations using the CRC card technigumeraction diagramg
- Specifying operations Using the CRC cards and interaction diagrams in system developi@&te Diagrams States ang
events- Constructing a state diagranysing state diagrams in system development.

UNIT IV ACTIVITY DIAGRAMS 9 0O[0] 9

Introduction- Modeling a sequence of activitiesModeling alternative courses of actieiModeling iteration of activities
Modeling activities that are carried out in parallébwimlanes- Design- Architecture- Implementation diagrams The ug
interface Dealing with persistent data.

UNIT V DESIGNING OBJECTS AND CLASSES 9 0O[0] 9

Introduction- class diagram Interaction diagrams. Implementation of class diagrdie codd Sequence diagram.

Total (45 L)= 45 Periods

Text Book:

Car ol Britton and Jill DOrnkent 6 Bewvelop m&nut ae E
Heinemann, Eighth edition, 2007.

Reference Books:

Brett McLaughlin, Gary Pol | i-Orentea ArdhlysB andésign: AMBraint Friendy
Guide to OOA&DOG, OO6Reilly, Shroff Publishers & D

2. Mahesh P. Mat ha, AfObject Ori ent edHallohledia2@8.s and D
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Course Outcomes:
Bl oomdés Taxon(
Upon completion of thisourse, the students will be able to:
CO1 | Identify various scenarios based on software requirements Apply
CO2 | Express software design with UML diagrams Understand
CO3 | Understand the various testing methodologies forsoffware Understand
COURSE ARTICULATION MATRIX
COs/POY PO1 | PO2| PO3| PO4| PO5| PO6| PO7| PO8| PO9| PO10| PO11| PO12| PSO1l| PSO2
CcO1 3 2 3 2 2 2 2 2 2
CcO?2 3 2 3 2 2 2 2 2 2
co3 3 2 3 2 2 2 2 2 2
Avg 3 2 3 2 2 2 2 2 2

3/ 2 /1- indicates strength of correlation-(digh, 2 Medium,  Low)
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22CSPE301 SERVICE ORIENTED ARCHITECTURE PE Il

PREREQUISTIES CATEGORY PE | Credit | 3

L T|P|TH
NIL Hours/Week

3 |0|0] 3

Course Objectives:

1. | Learnfundamentals of XML

2. | Provide an overview of Service Oriented Architecture and Web services and their importance

3. | Learn web services standards and technologies

4. | Learn service oriented analysis and design for developing SOA bppédations

UNIT | XML 9 0O |0 |9

XML document structuré Well-formed and valid documenisDTD i XML Schemai Parsing XML using DOM, SAX
XPath- XML Transformation and XSL Xquery

UNIT 1l SERVICE ORIENTED ARCHITECTURE (SOA) BASICS 9 0O |0 |9

Characteristics of SOA, Benefits of SO&gomparing SOA with ClierServer and Distributed architectuiies Principles of
Service Orientatioi Service layers

UNIT 1 WEB SERVICES (WS) AND STANDARDS 9 0O |0 |9

Web Services Platforr Service descriptions WSDL T Messaging with SOAP Service discovery UDDI 1 ServicelLevel
Interaction Patterns Orchestration and Choreography

UNIT IV WEB SERVICES EXTENSIONS 9 0O |0 |9

WS-Addressing WS-Reliable MessagingWS-Policyi WS-Coordinationi WS -Transactions WS-Securityi Examples

UNIT V SERVICE ORIENTED ANALYSIS AND DESIGN 9 0O |0 |9

SOA delivery strategieis Service oriented analysisService Modelling Service oriented designStandards and compositig
guidelines-- Service desigifi Business process design

Total (45 L)= 45 Periods

Text Books:

1. Thomas Er I QriersteediArechitecture: Concepts, Techn

Sandeep Chatterjee and James Webber, "Developing
2.

2004
Reference Books:
1 James McGovern, Sameery a g i Mi chael E Stevens, Sunill Mat he
' 2003
2. Ron Schmelzer et al. ' XML and Web Servicesé¢, Pe
3 Frank P.Coyl e, " XML, Web Services and the Data R

E-Reference:

1 https://www.coursera.org/lecture/pythoetworkdata/videeserviceorientedarchitecturef)CpCx
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COURSE OUTCOMES:

Bl oombés T
Upon completion of this course, the students will be able to: Mapped
Co1 Understand XML technologies Understand
CcOo2 Understand service orientation, benefits of SOA Understand
COo3 Understand web services and WS standards Understand
CO4 Use web services extensions to develop solutions Apply
CO5 Und(_arstgnd and appgervice modeling, service oriented analysis and design for Create
application development
COURSE ARTICULATION MATRIX
COs/| PO | PO PO | PO
POs | 1 > PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 11 | 12 PSO1| PSO2
col1| 1 3 1 1 1 3 1
Ccoz2 | 1 3 3 1 1 3 1
Co3 | 1 3 2 1 1 3 1
Co4 | 1 3 2 1 1 3 1
Co5 | 1 3 3 1 1 3 1
Avg 1 3 2.2 1 1 3 1

3/2/%-indicates strength of correlation-(3igh, 2Medium,  Low)
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22CSPE302 OPEN-SOURCE TECHNOLOGIES PE 1l

PREREQUISITES CATEGORY PE| Credit 3
NIL L T P| TH
Hours/Week 3 0 0 3

Course Objectives:

1. | To understand the fundamentals of osenirce technologies

2. | To comprehend the opaource software development process

UNIT | INTRODUCTION, PRINCIPLES AND METHODOLOGIES 9| 0] 0] 9

Opensource software (OS$)Need and Requirements for OB®SS success Free Softwaré Free Vs. Proprietary Softwar
Free Software Vs. OpeBource Softwaré Public Domaini Opensource Standards Principlesi Methodologiesi Softwars
freedomi OpenSource Software Developmén®penSource Initiatives FOSSI GNU Project

UNIT Il OPEN-SOURCE ETHICS AND LICENSING 9| 0] O 9

Ethics in Opersourcei Social and Financial impacts of opsaurce technology Shared softwaré Shared sourcé Open
Source as a Business Stratégyicensingi Creating own Licensesimportant FOSS Licenses (Apache, BSD, PL, LGPL)
copyrightsi copy leftsi Patent Zero Marginal Cost Income Generation Opportunities

UNIT 1 OPEN-SOURCE PROJECTS AND COLLABORATION 9|1 0] 0] 9

OpenSource projects: Developing Op&ource Projedt OpenSource Hardware OpenSource Desigii Opensource Teachir
T Opensource media Collaboration: Community and CommunicatibrContributing to OpetBource Projects Introduction t
GitHub1 Interacting with the community on GitHubCommunication and etiquettetesting opersource codé reporting issue
T contributing codé Introduction to Wikipedid contributing to Wikipedia or contributing to any prominent ogenrce projeq

UNIT IV OPEN-SOURCE ECOSYSTEM 9| 0] O 9

OpenSource Operating Systems: GNU/LinipAndroid i Free BSDi Open Solari§ OpenSource Hardwaré Virtualization
Technologies Containerization Technologies: DockeDevelopment tool$ IDEsi Debuggers Programming language
LAMP i OpenSource Database technologies

UNIT V CASE STUDIES 91 0] O 9

Understanding the developmental models, licensing, mode of funding and commeraialimmercial use information in Apag
web server, GNU/Linux, Android, Mozilla (Firefox), Wikipedia, Drupal, wordpress, GCC, GDB, github,Open Office

Total(45 L)=45 Periods

Text Book:
1. Kailash Vader a, Bhavyesh Gandhi, fiOpen Source Tec

References:
1. FadiP.Deelend James A. M. McHugh, fAOpen Source: Techngd

2. Coursera online cour§eOpen Source Software Development Metholigps://www.coursera.org/learn/opsnurce
softwaredevelopmenimethods

COURSE OUTCOMES: Bl o oTaxosomy
Mapped
Upon completion of this course, the students will be able to:
Cco1 Recall the fundamentals of opsnurce technologies Remember
CO2 Apply the procedure to develop opsource software Apply
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COURSE ARTICULATION MATRIX

COs/POs| PO1| PO2| PO3| PO4| PO5| PO6| PO7| PO8| PO9 | PO10| PO11| PO12| PSO1 PSO2
Co1 1 2 1 1
CO2 1 2 1 1
Avg 1 2 1 1

3/ 2 /17 indicates strength of correlation-kgh,2-Medium, kLow)
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22CSPE303 BIG DATA ANALYTICS

PE 1l

PREREQUISITES CATEGORY PE| Credit 3

Java Programming Ll 1! Pl TH

Hours/Week

3| 0] 0| 3

Course Objectives:

1. | To understand the bigata and their processing
2. | To comprehend the big data platfornthe Hadoop ecosystem

UNIT | INTRODUCTION TO BIG DATA ANALYTICS 9| 0] 0] 9

Introduction to Big data: Characteristics of datdypes of digital datd Evolution of Big Datai Definition of Big Datai
Challenges with Big Datalntroduction to Big data analytics: Types of analytidmportance and challenges in big data ana
I Terminologies used in big data environmen®ig Data Technology Landscape.

UNIT Il INTRODUCTION TO HADOOP 9| 0] O 9

Introduction to Hadoojy RDBMS versus Hadoop Distributed Computing ChallengéHHistory and overview of HadodpUse
Case of Hadoop Hadoop Distributor$ Processing Data with Hadoop: Analysing Data with Hadobladoop Streaming
Hadoop Echo Systeininteracting with Hadoop Ecosystem

UNIT I HADOOP DISTRIBUTED FILESYSTEM (HDFS) 91 0| 0] 9

The Design of HDF$ HDFS Concepts Command Line Interface Hadoop file system interfacédata flowi Data Ingest wit]
Flume and Sqoop and Hadoapchives Hadoop 1/0: Compression, Serialization, and BEsed Data structures.

UNIT IV MAP i REDUCE FRAMEWORK 9| 0] O 9

Map Reduce Framework: Exploring the features of Map ReduM¢erking of Map Reducé Exploring Map and Reduce Functi
T Failuresi Job Scheduling Shuffle and Sort Task Executiofi Techniques to optimize Map Reduce jobdses of Map Redu
- Controling MapReduce Execution with input formétfkeading data with custom RecordReadé&teader, Writer, Combin
Partitioners Map Reduce Phasé®Developing simple MapReduce Application.

UNIT V HADOOP ECO SYSTEM 91 0] O 9

Pig: Introduction to PIG Execution Modes of Pig Comparison of Pig with Database&runti Pig Latini User defined functio
i Data processing operators.
Hive: Hive Shelli Hive Serviceg Hive Metastoré Comparison with Traditional DatabasesliveQL 1 Tablesi Querying dat
T user defined functions.

Hbase: HBasicé Concepts Clientsi Examplei Hbase Versus RDBMS.
Big SQL.: Introduction

Total(45 L)=45 Periods

Text Book:

1. Samiya Khan, fABig Data and Analyticso, First Edit

Reference Books:

1. Tom White, fiHadoop: The Definitive Guide: Storage
2015.

Donald Miner and Adam Shook, fAMapReduce Design Pa

3. Al ex Hol mesRr d&dHtaidoeo®, iManning Publications, Second
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COURSE OUTCOMES: Bl oombs
. . . Taxonom
Upon completion of this course, the students will be able to: y
Mapped
Co1 Recall the fundamentals of Big data analytics Remember
CO2 Use Hadoop ecosystempeocess big data. Apply

COURSE ARTICULATIONMATRIX

COs/POY PO1| PO2| PO3| PO4| PO5| PO6| PO7| PO8| PO9 | PO10| PO11|{ PO12| PSO1 PSO2
co1 3 3 2 2 1 1 1
co2 3 3 2 2 1 1 1
Avg 3 3 2 2 1 1 1

3/ 2 /1- indicatesstrengthof correlation(3-High,2-Medium, :Low)
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22CSHE304 USER INTERFACE DESIGN PE 1l

PREREQUISITES CATEGORY PE | Credit| 3
NIL L | T| P| TH
Hours/Week
3 0| 0| 3

CourseObjectives:

1. |Learnthecharacteristicef Userinterfaceanddesignissues.

2. Study thecharacteristics and components of windows, the various controls for the windows and vapiaidens in

windows design with color, text, and graphics and To study the testing methods.
3. Gainknowledgeof various testingoolsof interfacedesigns.
UNIT | INTRODUCTION 9| 0|l o 9

UID ImportanceHumanComputelinterfacecharacteristicef graphicsnterfaceDirect manipulationgraphical systeraweb
userinterfacepopularity-characteristié& principles.

UNIT I DESIGN ISSUES 9 01019

User interface design procesdstacleaisabilit-human characteristics in desighluman interaction speetlusiness function
requirement analysiBirectIndirect methodsasic business functiofi3esign standardsystem timings Humanconsideratio
in screen design structures of menusfunctions of menusontents of mendormatting -phrasing the menu selecting mer
choicenavigating menugraphical menus.

UNIT Il WINDOWS CONTROLS (GUI) 9! ol ol 9

Windows: CharacteristicEomponentsgpresentation styleypesmanagementsrganizationsoperationsveb systemslevice
based controls: characteristiSsreenbased controls: operate contrdext boxesselection contretombination contretuston
controlpresentabn control.

UNIT IV MULTIMEDIA 9! ol ol 9

Text for web pageseffective feedbaciuidance & assistandaternationalizatioraccessibilitylconsimage multimedia-
coloring.

UNIT V LAYOUT AND TOOLS 9! ol ol 9

Windows layouttest: prototypes kinds oftests- retest- Information search visualization- Hypermedia www - Software
tools.

Total (45L)= 45 Period

Text Books:

1. Wilbent. O. Galitz , A THssentialGuide to User Interface Design: An Introductionto GUI DesignPr i n ¢
JohnWiley& Sons2007.

ReferenceBooks:

1. BenSheidermanii D e sthietserl nt e rPleasorEddication 2" Edition, 2008.

2. Alan Cooperfi T tEssentiabf UserinterfaceD e s i \ileydi DreamTechLtd., 2008.

COURSE OUTCOMES Bl oombés Taxd
Uponcompletion of the course, tistudents will be able to: Mapped

Cco1 Outlinethecharacteristicef Userinterface anddesignissues Understand

CcO2 Design graphical interface using window controls layout and tools Create
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COURSE ARTICULATION MATRIX

COs/POs | PO1 | PO2|PO3| PO4| PO5| PO6|PO7| PO8 PO9|PO1q PO11| PO12| PSO1 | PSO2
co1 3| 3| 3| 3] 3] 2 3| 3 3 3 5
CO2 3| 33| 3| 3] 2 3| 3 3 3 >
co3 3| 33| 3] 3] 2 3| 3 3 3 >
Avg 3| 3| 3| 3] 3] 2 3| 3 3 3 >

3/ 2 /1- indicatesstrengthof correlation (3 High, 2- Medium, 1- Low)
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22CSPE305 E-COMMERCE PE Il

PREREQUISTIES CATEGORY PE | Credit C
L [T[P[TH

NIL Hours/Week 3 0o 3

Course Objectives:

Learn the Various-eommerce business models

Understand how companies, useammerce to gain competitive advantages

Develop an understanding of electronic market and market place

Familiarize with the planning and execution eé@nmmerce projects

. | Develop an understanding of business standards

UNIT | \ ELECTRONIC COMMERCE o9 o |o |9
Frame work, anatomy of -Eommerce applications E- Commerce Consumer applicationsE-Commerce organizatio
applications

UNIT Il | CONSUMER ORIENTED ELECTRONIC COMMERCE 9 Jo |o |9
Mercantile ProcessodelsElectronic payment systems: Digital TokBased Smart Cards Credit CardsRisks in electroniq
Payment systems

UNIT Il | MOBILE ELECTRONIC COMMERCE 9 Jo Jo |9
Wireless Industry StandardsWireless Communication Platforms for LANSWireless WANs- Facilitators of a Wireles
Environment Concerns for the Mobile Enterprise

UNIT IV \ E-COMMERCE APPLICATIONS DEVELOPMENT | 9 \ 0 \ 0 \ 9

The Changing Face of Application DevelopmeBnterprise Development NeedEnhanced Web Server BasgedCommerce
Site Business ObjectivesCategories of Business ValueAssessing a Site's Current Business Vall@proving Business
Value- Managed Solutions

UNIT V | E-COMMERCE SECURITY 9 Jo Jo |9

Types of Security Technologies: The Interndthe Internet Is Big BusinessThe New Economy Where Old Meets New
Flawed InfrastructureEmergence of Cyber CrimeéOutside Attacks Inside Attacks Threats Due to Lack of SecurityCyber
Security Need Internet Security EducationE-Commerce Appliation Security Technology Essentials

Total (45L)= 45 Periods

S E I A

Text Books:

1. Ravi Kal akota and Andrew B Whinston, AFronti el)s

2. Pete Loshin, John Va c c BdionfiFEdwalldMediap2005.¢(UNIT BMpmer c e 0,
Reference Books:

1. Efraim Turban , Electronic Commerce, fourth edition, Pearson, 2006

2. Jeffrey F Rayport, Bernard J Jaworski , Introduction4Gdimerce, second edition, Tata McGraw Hill,2003

3. Gary PSchneider ,kcommerce: Strategy, Technology and Implementation, eleventh edition, Cengage Learni

4, Kamlesh K Bajaj, DebjaniNag ;Eommerce: The Cutting Edge of Business, second edition, Tata McGraw Hill,
E-Reference:

1 | https://youtu.be/xKJjyn8DaAw

COURSE OUTCOMES: Bl oombds T

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

Co1 Develop an understanding of the foundations and importanceofiitnerce Apply

CO2 Analyze the impact of fommerce on business models and strategies Analyze

COo3 Exanine legal issues and privacy in@®mmerce Analyze

co4 Des_crlbe Internet tra_dm_g relationships including Business to Consumer, Beising Understand
Business, Intrarganizational

CO5 Understand the business standards Understand
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COURSE ARTICULATION MATRIX

COs

{DOS Plo on P30 Pf PSO P60 P7O P80 PgO cF;Ol TOl 501 PSO1| PSO2

coil| 1 1 1 1 1 1 1

cCo2| 1 3 3 2 1 1 1

Co3| 1 2 3 2 1 1 1

Co4| 1 2 3 2 1 1 1

Co5| 1 3 3 2 1 1 1

Avg 1 22| 26 | 18 1 1 1
3/2/%-indicates strength of correlation-(3igh, 2Medium,  Low)
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22CSPE401 WIRELESS SENSOR NETWORKS

PE IV

PREREQUISITES CATEGORY PE Credit 3

Computer Networks L T Pl TH

Hours/Week

3 0| 0 3

CourseObjectives:

1. [The course helps the learners to know the architecture of WSN and communication standards.

2. [To learn various protocols for information gathering and energy managenventless sensor network.
3. [This course also gives insight into challenges, various attacks and counter measures for attacks in wireless sef
networks.

4. |To understand the issues pertaining to sensor networks and the challenges involaedging a sensor network.

UNIT | WIRELESS SENSOR NETWORKS ARCHITECTURE 9|1 010 9

Sensord Sensor Node Architectuiie Sensor Network Architecturie Mote Technology Comparison of MANET and WSN
Requirements of a WSN Challenges for a WSN WSN Applicationsi Wireless Sensor Networks Architecture: Introducti
Network Protocol Stdci Communication StandardslEEE 802.111 IEEE 802.15.4 ZigBeei 6LOWPAN.

UNIT I INFORMATION GATHERING 91 0|0 9

Introductioni Routingi Flatbased Routing Algorithmé Sensor Protocols for Information Negotiation (SPINHierarchicg
Routing Algorithms' LEACH Routing Protocol Information Gathering Based on Geographic Locatio@eographical Routir
I Greedy Pemeter Stateless RoutirigLandmarkbased Routing Data Aggregatioii Contentbased Naming.

UNIT I ENERGY MANAGEMENT IN WSN 91 0|0 9

Introduction T Duty Cycling i Independent Strategies Dependent Strategies Independent Sleep/Wakeup Schenis
IAsynchronous Schemé@&sTDMA -based MAC Protocolé Contentionbased MAC Protocolé Hybrid MAC Protocolsi Data
driven Approache$ EnergyawareRouting Protocold Hierarchical Energyaware Routing Locationbased Routing Data
IAggregationbased Routing.

UNIT IV SECURITY IN WSN 9|1 010 9

Introductioni Challenges in WSN Attacks in WSNi' Protection against AttacksKey Managemenit Secure Routing in WSIH
I Attacks on Routing ProtocoisCountermeasures for Attackdntrusion Detection in WSN.

UNIT V OPERATING SYSTEMS FOR WSNS 91 0|0 9

Introductioni Architecturei Execution Modeli Schedulingi Power Managemerit Communicatiori Case Study on Popu
Operating Systems. Programming WSNsatroductioni TinyOSi Contiki- Castaliai NS-3.

Total (45 L)=45Periods

Text Books:

1. Nandini Mukherjee, SarmisthaNeogy & Sarbani Roy, "Building Wireless Sensor Networks Theoretical &
Perspectives”, 3rd Edition, CRC Press, Taylor & Francis Group, 2016.

2. Wal tenegus Dargie , Christian Poell abauer, fAFundame
& Sons Publications, 2011

ReferenceBooks:

1. HolgerKarl& Andreas Willig, "Protocol and Architecture for Wireless Sensor Networks", John Wiley & Sons, 2006.
2. [KazemSohraby, Daniel Minoli & TaiebZnatlWireless Sensor Networks Technology, Protocols and Applications"
\Wiley & Sons, 2007.

3.|/Kazem Sohraby, Dani el Minoli, & Taieb Znati, AWirel
Wiley, 2007.
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COURSE OUTCOMES: Bl oomos
Upon completionof the course the studentswill be ableto: Taxonomy
Mapped
CO1 |Understand the fundamentals of wireless sensor networks. Understand
CO2 |Demonstrate various routing protocols for gathering information in Wireless Understand
Sensor networks.
CO3 |lllustrate different schemes for energy management in wireless sensor networks. Understand
CO4 |summarize various challenges, attacks emghtermeasures for attacks in wireless Understand
Sensor networks.
CO5 |Describe and install various operating systems used in wireless sensor networks. Understand

COURSE ARTICULATION MATRIX

COs/POY PO1 | PO2| PO3| PO4 | PO5| PO6| PO7 | PO8 | PO9| PO10 | PO11| PO12| PSO1| PSO2
cor | LT |21 12 1 1 2 2 1
co2 | L |21 12 1 1 2 7 1
cos | L |21 12 1 1 2 2 1
cos | 1 | 2] 1] 1] 2 1 1 2 2 1
cos | 1 | 2] 1 1] 2 1 1 2 2 1
Avg 1 |21 1] 2 1 1 2 7 1

3/ 2 /1- indicatesstrengthof correlation (3 High, 2- Medium, 1- Low)
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22CSPE402 DATA VISUALIZATION TECHNIQUE S PE IV

PREREQUISITES CATEGORY PE Credit 3
NIL L| T| P| TH
Hours/Week 3 ol o 3

Course Objectives:

1. | Develop skills to carry out preprocessing in real time data.

2. | Demonstrate visualization techniques for various data analysisitaskserical data.

3. | Demonstrate visualization techniques for the applications using unstructured data

4. | Apply different visualization techniques for the given problems.

5. | Develop information dashboard for Sales and marketing analysis.

UNIT I | INTRODUCTION 9| 0] 0] 9

Visualizationi visualization process role of cognitioni Pseudo code conventionsScatter plot Data foundation: Typ
of data- Structure within andetween records Data preprocessing Human perceptions and information processi
Visualization foundations.

UNIT II SPATIAL AND GEOSPATIAL, TIME ORIENTED DATA AND ol ol ol 9
MULTIVARIATE DATA
One, two, three dimensional dat®ynamic datd Combining techniquek Visualization of spatial daté Visualization o

point datai Visualization of line dat& Visualization of area dafialssues in Geospatial data Visualizatio€haracterizin
and visualizing Time oriented dataPoint, Line ad regin based techniques for multivariate data.

UNIT Il | TREE, GRAPH, NETWORKS, TEXT AND DOCUMENT 91 0| O 9

Displaying hierarchical structuiieDisplaying Arbitrary Graphs/NetworksOther issues. Visualization techniques for
1 Graph and Networks Levels of text representatianVector space modél Single Document Visualizatioh Documen
collection visualization Extended text visualization.

UNIT IV | DESIGNING EFFECTIVE VISUALIZATION 91 0] O 9

Steps in Designing Visualizatignproblems inDesigning Effective Visualization Comparing and evaluating visualizat
technique$ Visualization Systems.

UNITV | INFORMATION DASHBOARD DESIGN 91 05 0| 9

Characteristics of dashboarti&ey goals in visual design proces®ashboard display mediaDesigning dashboards
usability i Meaningful organizatiori Maintaining consistency Aesthetics of dashboardsTesting for usabilityi Cas
Studies: Sales dashboard/arketing analysis dashboard.

Total(45 L)=45 Periods

Text Books:

1. | Matthew O. Ward. , Georges Grinstein and Daniel Keim, "Interactive Data Visualization: Foundations, Tec
and Applications", 2ndEdition, CRC Press, 2015 (Uit)L.
2. | Stephen Few, "Information Dashboard Design: The Effective Visual Communication of Data", O'Reilly, 20(

(Unit V).

Reference Books:

L Stephen Few, "Now you see it: Simple Visualization Techniques for Quantitative Analysis", Analytics Pres

2 Ben Fry, "Visualizing data: Exploring and explaining data withpgrezessing environment"”, O'Reilly, 2008.

COURSE OUTCOMES: Bl o oTaxosomy

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

CcoO1 Describe principles of visual perception and carry out preprocessing in real tim| Understand

CO2 | Apply visualization techniques for various data analysis taskemerical data Apply

co3 | Apply visualization techniques for the applications using unstructured data Apply

Cco4 | Make use of different visualization techniques forghen problems Apply
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| cO5 ‘ Design information dashboard for Sales and marketing analysis

Create

COURSE ARTICULATIONMATRIX

COs/POg PO1| PO2| PO3 | PO4| PO5| PO6 | PO7| PO8| PO9 |PO1Q PO11|PO12 PSO1| PSO2
co1 3 2 1 1 3 1
6{0) 3 2 1 1 3 1
CO3 3 2 1 1 3 1
CoO4 3 2 1 1 3 1
CO5 3 2 1 1 3 1
Avg 3 2 1 1 3 1

3/ 2 /1i indicates strength of correlation-fgh,2-Medium,XLow)
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22CSPEA403 PREDICTIVE DATA ANALYTICS PE IV

PREREQUISTIES CATEGORY PE | Credit | 3

NIL Hours\Week

Course Obijectives:

Develop and use various quantitative and classification predictive models based on various regression and de
methods

2. | Understanding of how tformulate predictive analytics questions

3. | Learn how to search, identify, gather and-precess data for the analysis

UNIT | OVERVIEW OF PREDICTIVE ANALYTICS 9 0O [0 |9

Predictive Analytics Predictive Analytics vs. Business IntelligericBredictive Analytics vs. StatistitsPredictive Analytics
vs. Data Miningi Challenges in Using Predictive Analytics. Setting up the Predictive Modeling project: Predictive An
Processing Steps: CRISIM 1 Defining Data for Predictive ModelinigDefining the Target Variablé Defining Measures o
Success for Predictive Models.

UNIT Il DATA UNDERSTANDING 9 0O |0 |9

Single Variable SummarigsData Visualization in One DimensidnHistogramdg Multiple Variable Summariets Data
Visualization, Two or Higher Dimensions. Data Preparation: Variable Cle&rfiegture Creation.

UNIT 1 DESCRIPTIVE MODELING 9 0O |0 |9

Data Preparation Issues with Descriptive Modelingrincipal Component Analysis Clustering Algorithmslinterpreting
Descriptive Models: Standard Cluster Model Interpretation.

UNIT IV PREDICTIVE MODELING 9 0O |0 |9

Decision Tree$ Logistic Regressioii Neural Networks K-Nearest NeighborNaive Bayed Linear Regressioin Other
Regressiomlgorithms. Assessing Predictive Models: Batch Approach to Model Assessment.

UNIT V MODEL ENSEMBLES 9 0O |0 |9

Motivation for Ensembles Baggingi Boostingi Improvements to Bagging and Boostihdgnterpreting Model Ensemble
Model DeploymentGeneral Deployment Consideratidh€ase Study.

Total (45 L)= 45 Periods

Text Book:
1 Dean Abbott, "Applied Predictive Analytics: Principles and Techniques for the Professional Data Analyst, Jol
' & Sons, Inc., 2014
Reference Books:
1 John D. Kell eher, Brain Mac Namee, Aoi fRredi@vedatz y ,
' Analytics", MIT Press,2015
2. Gopal M, "Applied Machine Learning", McGraw Hill Education, 2018
E-Reference:
1 | https://archive.nptel.ac.in/courses/111/106/111106164/
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COURSE OUTCOMES: Bl 00mb s T
Upon completion of this course, thidents will be able to: Mapped

COo1 Examinethe processing steps of predictive analysis for solving real time problen Analyze

CO2 Make use of data for modeling project Apply

CO3 Utilize various descriptive modelirggorithms Apply

CO4 Implement different types of predictive modeling algorithms Apply

CO5 Apply predictive analytics concepts to real world applications Apply
COURSE ARTICULATION MATRIX
CO\ PO PO | PO
POs PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS8 9 PO10 11 | 12 PSO1 | PSO2
co1 1 1 1 1 2 3 1
CcO2 1 1 1 1 2 3 1
COos3 1 1 1 1 2 3 1
CO4 1 1 1 1 2 3 1
CO5 1 1 1 1 2 3 1
Avg 1 1 1 1 2 3 1

3/2/1%-indicates strength of correlation-(digh, 2Medium,  Low)
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2CSPE404 GAME THEORY AND ITS APPLICATIONS

PE IV

PREREQUISITES

CATEGORY | PE

Credit 3

NIL L T P TH
Hours/Week 370 0 13
CourseObijectives:
1. To understanthe principles and strategies of games theory
2. To solve the real time games and present its optimized solution
3. To apply the concept @fames theory to identify the certainty of games.
UNIT | GAMES 9 0 0] 9

Games: Reasoning about Behavior in GérBest responses and Dominant StrategidashEquilibriumi Mixed Strategie

I Pareto Optimality Dominated strategies and dynamic strategies.

UNIT 1l NON-COOPERATIVE GAMES

9 |10 |09

Discrete static gamésContinuous static gamésRelation to other Mathematical Problems: Nonlinggtimizationi Fixeg

point problems.

UNIT 1 EQULIBRIA AND DYNAMIC GAMES

91 0] 0] 9

Existence of Equilibrid Computation of Equilibrid Special matrix gamets Uniqueness of Equilibrida Repeated al

Dynamic game$ Games under uncertainty.

UNIT IV COOPERATIVE GAMES

91 0] 0] 9

Solutions based on characteristic funcfioBonflict Resolutiori Multi objective optimizatiori Social choice.

UNIT V CASE STUDIES AND APPLICATIONS

91 0] 0] 9

A s a | s Bilemam@i &Oligopoly in water managementA forestry management probléirinternational fishing Wate

distribution problem.

Total(45 L)=45 Periods

Text Books:
1. |David Easley and Jon Kleinberg, i Networ ks, Cro
Wor | do, @aivarsity,i2@l@ (&nit ).

2. | Matsumoto A., Szidarovszky F, "Game Theory and Applications”, Springer, 2016 (Uints 11

Reference Books:

1. E.M.Barron, "Game Theory: An Introduction”, Wiley, 2009.

2. Leon Petrosjan, Valdimir V.Mazalov, "Gariiéieory &Applications"”, Nova Science Publishers, Inc, 2015.

Course Outcomes: BI o oTaxosomy
Mapped
Upon completion of this course, the students will be able to:
COo1 Understandhe principles and strategies of games theory Understand
CO2 | Solve the real time games and present its optimized solution Create
CO3 | Apply the concept of games theory to identify the certainty of games. Apply
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COURSE ARTICULATION MATRIX

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

Co1 3 2 1 2 1
CO2 3 2 1 2 1
CO0s3 3 2 1 2 1
Avg 3 2 1 2 1

3/ 2 /17 indicates strength of correlation-kgh,2-Medium, tLow)
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22CSPRI05 BUSINESS INTELLIGENCE AND ITS APPLICATION S PE |V

PREREQUISITES CATEGORY PE| Credit| C

Data Mining and Warehousing LI Tl P| TH
Horus/Week

310 0 3

CourseObjectives:

1. | Tounderstandhecompletecontextof a Business

2. To befamiliar with OLAP toolsandBI architecture

3. | Tolearntheconcepbf ETL in Datawarehousing

4. | Tolearnthebasicsof datal76odeling measurementechnologieandprocess.

UNIT | INTRODUCTION TO BUSINESSINTELLIGENCE 9|1 0/0| 9

Business Enterprise Organizations, Functions & core business processes, Baldrige Business Fram@uogrksiayusing
IT in BusinessConnectedVorld Characteristicef InternetReadylT Application, Informatiorusers& itsrequirements.[Ca
StudylInclusions].

UNIT I Bl ARCHITECTURE ROLES AND RESPONSIBILITIES 91010 9

Introduction to digital data and its typésstructured, semstructured and unstructured, Introduction to OLTP and (
(MOLAP, ROLAP, HOLAP), BI Definitions & Concepts, Bl Framework, Data Warehousing concepts and its role ir
Infrastructure ComponenisBI Process, Bl Technology, Bl Roles &Rponsibilities, Business Applications of Bl, Bl |
practices.

UNIT I BASICS OF DATA INTEGRATION 91 0/0]| 9

Concepts of data integration, needs and advantages of using data integration, introduction to common data
approaches, Meta dataypes and sources, Introduction to data quality, data profiling concepts and applications, intn
to ETL using Pentaho data Integration (formerly Kettle).

UNIT IV INTRODUCTION TO MULTI -DIMENSIONAL DATA MODELING 91 0[O0 9

Introductionto dataand dimensionmodeling, multidimensionaldatamodel, ER Modeling vs. multi dimensional modelin
conceptsof dimensionsfacts, cubes,attribute, hierarchies star and snowflake schemantroductionto business metricang
KPls, creatingcubes using Microsofexcel.

UNIT V BASICS OF ENTERPRISE REPORTING 91 0/0]| 9

A typical enterprise, Malcolm Baldrigequality performance framework, balanced scorecard, enterprise dashboard,
scorecard vs. enterprise dashboard, enterprise reporting using MS Access / MS Excel, best practices in the desigs¥
dashboards.

Total (45L) =45Periods

Text Book:

1. R.N.Prasad, SeemfecharyagFundamentalsf BusinesA n a | y gedorel sddiari)Viley Publications,2016.

ReferenceBooks:

1. | DavidLoshin,Business nt el | i gence, Th e SeBoadiditionM8l2ager 6s Gui de

2. | Mike Biere,Businessntelligencefor the Enterprise Prentice Hall Professional, 2003.
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3. | LarissaTerpelukMoss,ShakuAtre .BusinessntelligenceroadmapPrentice Hall Professional,2003

4. | William H. inmon, Anintroductionto Building the DataWarehousé 1BM, 1993.

COURSEOUTCOMES: Bl oom
Uponcompletionof this coursethestudentswill beableto: Taxonomy
Mapped

CO1 | Explain the complete context of a Business, Bl archite@uocdevarious qualitperformance  |Understand
framework

CO2 | lllustratevariousoperation®f OLAP on Multidimensionaldata. Understand

CO3 | Familiarizewith ETL in the contextof datawarehousing. Understand

CO4 | Developadatamodelatconceptuaindlogicallevels. Apply

COURSE ARTICULATION MATRIX

Cos/Pos | PO1| PO2| PO3 | PO4|PO5 PO6 | PO7 | PO8|PO9 PO1QPO1] PO12| PSO1| PSO2
Cco1 3 2 2 2 1 1 2 2 2 3 2
COo2 3 2 2 2 1 1 2 2 2 3 2
Cco3 3 2 2 2 1 1 2 2 2 3 2
Cco4 3 2 2 2 1 1 2 2 2 2 2
Avg 3 2 2 2 1 1 2 2 2 3 2

3/ 2 /1- indicatesstrengthof correlation (3 High, 2- Medium, 1- Low)
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22CSPE501 INFORMATION SECURITY oE v
PREREQUISITES CATEGORY | PE [ Credit | 3
NIL LT [P |TH

Hours/Week

Course Objectives:
1. [To understand the basics of Information Security
2. [To understand the common threats faced today
3. [To know the aspects of risk management
4. |To understand the Security technology and Intrusion Detection System
UNIT | INTRODUCTION TO INFORMATION SECURITY ‘ 9 ‘ 0 | 0| 9

History of Information Security, What is Securityey Information Security Concepts, Critical Characteristics of Informg
CNSS Security ModelZomponents of an Information System, Security and the OrganizBtidencing Information Secur
and Access, Approaches to Information Security Implementation, Security Professionals, Data Responsibilities, Cq
of Interest; Information Securitys it an Art or A Science?

UNIT I THE NEED FOR INFORMATION SECURITY 9 0| 0|9

Business Needs Firsthreats, Attacks; Legal, Ethical and Professional Issues in Information Sedavtyand Ethics i
Information Security, Relevant U.S. Laws, International Laws and Legal Bodies, Ethics and Information Security
Ethics and Professional Organizaton

UNIT Il INFORMATION SECURITY MANAGEMENT 9/0] 09

Information Security Policy, Standards and Practices, Security Education, Training and Awareness Program; The |
Security Blueprint, Models and Framewoik$ST Models, Design oBecurity Architecture
UNIT IV RISK MANAGEMENT 9/0 1| 0|9

Introduction to Risk Management, The Risk Management Framework, The Risk ManagementRigicketmntification, Rig
Assessment, Risk Evaluation; Risk Treatment/Risk Response.

UNIT V SECURITY TECHNOLOGY 90| 0|9

Intrusion Detection and Prevention Systems, Scanning and Analysis Tools, Biometric Access Control; hysical
SecurityPhysical Access Control, Security and Personesitioning and Staffing th&ecurity Function.

Total(45 L)=45 Periods

Text Books:
1. |Michael E Whitman and Herbert J Mattord * Pr i nci pl es of I nformation S
Edition, 2021.
Reference Books:
L Mi c ki Krause, Harold F. Tipton, ' H a n-8 BRCdtess &LfC, 2DQ

2. Stuart Mc Clure, Joel Scrambray, G, 2P Kurt z,

3. Matt Bishop, " Computer Security Art and Scienc
COURSE OUTCOMES: B 1 o oTaxosomy
Upon completion of the course, the students will be able to: Mapped
CO1 lynderstand the vulnerabilities in any computing system and hence be able to design a Understand

solution.
COZ |igentify the common threats and security challenges. Apply

CO3 |Analyze the possible security attacks in complex real time systems and their ¢ Analyze
countermeasures.
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COURSE ARTICULATION MATRIX

COs/POYy POl | PO2| PO3 | PO4| PO5 | PO6 | PO7| PO8| PO9 | PO10| PO11| PO12| PSO1| PSO2
Cco1 2 2 1 3 2 1 3 2 1 2
CcOo2 2 2 1 3 2 1 3 2 1 2
COo3 2 2 1 3 2 1 3 2 1 2
Avg 2 2 1 3 2 1 3 2 1 2

3/ 2 /11 indicates strength of correlation-tigh,2-Medium,xLow)
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22CSPE502 DATA SCIENCE PE V
PREREQUISITES CATEGORY | PE| Credit | 3
NIL L| T| P| TH

Hours/Week

Course Objectives:

1. | Develop the ability to build applications using of the concepts of data science.

2. | To apply machine learning techniques for solving problems with large data.

3. | To develop experiment usitdpdoop and Spark framework for data science applications.

4. | To apply the data science process to solve real world problem by using NoSQL database and Graph data

5. | To use of text analytics techniques for building solutions for text mipiaglem.

UNIT | DATA SCIENCE IN A BIG DATA WORLD 9] 0] 0] 9

Benefits of Data Sciende Facets of Daté Data Science ProcesB8ig Data Ecosystem and Data Scidéreeample usin
Hadoop.The Data Science Process: Overvi@efining Research GoaisRetrieving Datd Data Preparation Exploratory
Data Analysig Building Modelsi Building Applications.

UNIT II MACHINE LEARNING 9 1009

Applications for Machine Learning in Data ScieficMachine Learning in Data Science Procesthe Modeling Proceg
Handling Large Data: Problems in Handling Large Da@eneral TechniquésProgramming Tip$ Case Studies.

UNIT 1l BIG DATA 9 0] 0] 9

Distributing Data Storage and Processing with Frameworks: Had@&parki Case Study: Assessing Risk with Loar|
Money.

UNIT IV NoSQL 9 |0(0]9

Introduction: ACID CAP Theoremi The BASE Principles of NoSQL DatabageNloSQL Database TypésCase Stud
What disease is that%raph Database: Introducing Connected Data and Graph Datilf@asesected Data Example

UNIT V TEST MINING AND TEXT ANALYTICS 910 0|9

TestMining in Real Worldi Text Mining Techniques: Bag of WordsStemming and Lemmatizatidin Decision Tre
Classifieri Case Study: Classifying Reddit Posts.

Total(45 L)=45 Periods

Text Book:

1. | Davy Cielen, Arno D. B. Meysman, Mohamed All'Introducing Data Sciencé Big Data,
Machine Learning and more, Using Python Tools", Manning Publications, 2016

Reference Books:

1. | John Wiley and Sons , "Data Science and Big data Analytics: Discovering, Analyzing, Visualizing
and PresentinBata", EMC Education Services, 2015.

2.

Joel Gr us, "Data Science from the Scratch",
COURSE OUTCOMES: Bl oomés
Upon completion of the course,the students will be able to: Taxonomy

Mapped
CO1 | Make use of the concepts of data sciencdinlding applications Apply
Apply
CO2 | Utilize machine learning techniques for solving problems with large data
Apply
CO3 | Experiment with Hadoop and Spark framework for data science applica
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Apply the data science process to solve real wanddblem by using NoSQLApply

CO4 | database and Graph database
Make use of text analytics techniques for building solutions for text minilApply
CO5 | problem

COURSE ARTICULATIONMATRIX

COs/P| PO1| PO2| PO3 | PO4| PO5| PO6 | PO7| PO8| PO9 |PO1q PO11|PO12 PSO1| PSO2
coosl 3 | 2] 1 3 1
co2| 3 [ 2] 1 |1 3 1
co3| 3 | 2] 1 3 1
cos| 3 [ 2] 1 3 1
cos| 3 | 2] 1 3 1
Ag | 3 | 2| 1 |1 3 1

3/ 2 /1i indicates strength of correlation-t8gh,2-Medium, :Low)
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22CSPB03 SOCIAL NETWORK ANALYSIS PE V
PREREQUISITES CATEGORY PE | Credit | 3
L T P ITH
Hours/Week
310 0|3
CourseObjectives:

1 [To understand the concept of semantic web and related applications.

2 [Tolearn knowledge representation using ontology.

3 [To understand human behaviour in social web and related communities.

4 7o learn visualization of social networks.
UNIT | INTRODUCTION ‘ 9 ‘ 0 ‘ 0 ‘ 9

Introduction to Semantic Web: Limitations of current Webevelopment of Semantic WetEmergence of th8ocial
Web - Social Network analysis: Development of Social Network Analydi®y concepts and measures in netw|
analysis- Electronic sources for network analysis: Electronic discussion networks, Blogs and online commfeties
based networksApplications of Social Network Analysis.

UNIT Il MODELLING, AGGREGATING AND KNOWLEDGE 9 |0 09
REPRESENTATION

Ontology and their role in the Semantic Web: Ontolbgged knowledge Representatio@ntology languages for th
Semantic Web: Resour@escription FrameworkWeb Ontology LanguageModelling and aggregating social netwd
data: Statef-the-art in network data representatierOntological representation of social individual©ntological
representation of social relationship&ggregding and reasoning with social network daradvanced representations

UNIT 1l EXTRACTION AND MINING COMMUNITIES IN WEB SOCIAL 9 |0 019
NETWORKS
Extracting evolution of Web Community from a Series of Web Archiietecting communities in sociaketworks-
Definition of community- Evaluating communities Methods for community detection and miningA\pplications o
community mining algorithms Tools for detecting communities social network infrastructures and commus
Decentralized onlinecgial networks Multi-Relational characterization of dynamic social network communities.

UNIT IV | PREDICTING HUMAN BEHAVIOUR AND PRIVACYISSUES | 9 [0 [0]9
Understanding and predicting human behavifar social communities User data managementInference an
Distribution- Enabling new human experiencedieality mining- Context- Awareness Privacy in online social networ
- Trust in online environmentTrust models based on subjective logirust network analysisTrust transitivity analys
- Combining trust and reputatienrrust derivation based on trust compariseAstack spectrum and countermeasure
UNIT V VISUALIZATION AND APPLICATIONS OF SOCIAL NETWORKS ‘ 9 ’ 0 ‘ 0 ‘ 9

Graphtheory- Centrality- Clustering- Node Edge Diagrams Matrix representationVisualizing online social network
Visualizing social networks with matrigased representationMatrix and NodelLink Diagrams- Hybrid representatio
- Applications- Cove networks- Community welfare Collaboration networks Co-Citation networks.

Total (45 L)=45Periods

Text Books:

1. Peter Mika, "Soci al Net wor ks and the Semantic W
2. Borko Furht, " Ha n d bTedhrologie$ an®Apglicatohs, Avs Editiany Sipringer, 2010.
ReferenceBooks:

1 Guandong Xu ,Yanchubhang and Lin Li, " We b MiTechnigues aadhapplicatmres;
" |First Edition, Springer, 2011.

2Dion Goh and Schubert Foo, "Soci al i nformation R
" |Searchingthe WeB f f ect i vel y ¢, I GI Gl obal Snippet, 2008.
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COURSE OUTCOMES:

Bl o oTaXosomy

Upon completion of this course,the students will be able to: Mapped
CO1 Develop semantic web related applications. Apply
CO2 [Represent knowledge using ontology. Understand
CO3 [Explore mining communities in web social networks. Understand
CO4 |Identify human behaviour in social web and related communities. Apply
CO5 |Develop and Visualize Social Network applications Apply
COURSE ARTICULATION MATRIX
COs/POg PO1| PO2| PO3 | PO4|PO5 PO6 | PO7 | PO8|PO9 PO1QPO1] PO12| PSO1] PSO2
Cco1 3 3 3 3 2 2 2 2 2 3 2
CO2 3 3 3 3 2 2 2 2 2 3 2
CcoO3 3 3 3 3 2 2 2 2 2 3 2
CO4 3 3 3 3 2 2 2 2 2 3 2
CcoO5 3 3 3 3 2 2 2 2 2 3 2
Avg 3 3 3 3 2 2 2 2 2 3 2

3/ 2 /1i indicates strength of correlation-flgh,2-Medium,XLow)
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22CSPES04 NATURAL LANGUAGE PROCESSING PE V

PREREQUISTIES CATEGORY PE | Credit | 3
L |T|P|TH
NIL Hours/Week
3 /00| 3
CourseObijectives:

1. | This course introduces the fundamental concepts and techniques of natural language processing (NLP)

Students will gain an kdepth understanding of the computational properties of natural languages and the comn
usedalgorithms for processing linguistic information

3. | The course examines NLP models and algorithms using both the traditional symbolic and the more
recent statistical approaches
UNIT | INTRODUCTION 9 0O |0 |9

Semantics and KnowledgRepresentation Natural Language Processingnformation Extraction- Main Challenges in
Information Extractiorr Approaches to Information Extractie®Performance Measure&seneral Architecture for Informatio
Extraction

UNIT Il DATA GATHERING, PREPARATION AND ENRICHMENT 9 0O |0 |9

Process OverviewTokenization and Sentence Boundary Detectitepresentative Tools: Punkt and iSentenizg
Morphological Analysis and Padf-Speech TaggingRepresentative Tools: Stanford POS TagggvM Tool, and TreeTagge
-Syntactic ParsingRepresatative Tools: Epic, StanfordParserMaltParser, TurboParseRepresentative Software Suite
Stanford NLP- Natural Language Toolkit (NLTKGATE

UNIT 1 IDENTIFYING THINGS, RELATIONS AND SEMANTIZING DATA 9 0O |0 |9

Identifying the Who, the Where, and the Whd&elating Who, What, When, and Whei@etting Everything Together
Ontology-Ontology-Based Information Extraction (OBIE)

UNIT IV EXTRACTING RELEVANT INFORMATION USING A GIVEN
SEMANTIC

Introduction-Defining How and What Information Will Be Extracteflrchitecture-lmplementation of a Prototype Using Sta
of-the-Art Tools-Natural Language Processifigomain Representatioisemantic Extraction and Integration

UNIT V APPLICATIONS 9 0O [0 |9

Selecting and Obtaining Software Toel®ols SetupProcessing the Target Documebising for Other Languages and f
Syntactic ParsingApplication Example 2: IE Applied to Electronic Governméabals- DocumentsObtaining the Document
-Application SetupMaking Available Extracted Information Using a Ma&ponducting Semantic Information Queries

Total (45 L)= 45 Periods

Text Book:

1 AfAdvanced Applications of Natur al L a n g u aldaeio Rddriguese
' AnténioTeixeira

Reference Books:

1 AAnalyzing Discourse and Text Complexity for Lea
' Approach BasedoNat ur al LanguBbligkaiPhaselislsi ngo,

2. ANatur al Language Pr dar@ndas, Atafgh Ihkpen, Dwmac i a | Medi ao,
3. ANatur al Language Pr oc eBemddettgSharp Roddfo Deimbntei ve Sci en
E-Reference

1 | https://nptel.ac.in/courses/106105158
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COURSE OUTCOMES: Bl oomos
Upon completion of this course, the students will be able to: y
Mapped
CO1 | Understand approaches to syntax and semantics in NLP Understand
CO?2 Have a basic understanding ofariety of NLP tools Understand
co3 Understand approaches to discourse, generation, dialogue and summarization within N Understand
coa Understand current methods for statistical approaches to ma Understand
chine translation
Understandnachine learning techniques used in NLP, including hidden Markov model Understand
Cco5 | probabilistic contexfree grammars, clustering and unsupervised methodsliniear and
discriminative models, and the EM algorithm as applied within NLP
COURSE ARTICULATION MATRIX
COs PO PO | PO
/ PO1 | PO2 | POS PO5 | PO6 | PO7 | PO8 | PO9 | PO10 PSO1 | PSO2
4 11| 12
POs
co1 1 2 1 1 1
COo2 1 2 1 1 1
CO3 1 2 1 1 1
CO4 1 2 1 1 1
CO5 1 2 1 1 1
Avg 1 2 1 1 1

3/2/%-indicates strength of correlation-(digh, 2Medium,  Low)
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22CSPE505 ETHICAL HACKING PE V

PREREQUISITES CATEGORY PE | Credit C
Computer Networks L T P | TH
Hours/Week
3 0 0 3

CourseObjectives:

1. [To learn about the importance of information security

2. [To learn different scanning and enumeration methodologies and tools

3. [To understand various hacking techniques and attacks

4. [To be exposed to programming languages for security professionals

5. [To get familiarized with the different phases in penetration testing

UNIT | BASICS OF HACKING 9 0 0|9

Introduction to Hacking Importance of Security Elements of Security Phases of an Attack Types of Hacker Attacks
Hacktivismi Vulnerability Researclhi Introduction to Footprinting Information Gathering Methodolody Footprinting Tools
WHOIS Toolsi DNS Information Tool$ Locating the Network RangeMeta Search Engines.

UNIT I SCANNING AND ENUMERATION 9 0 0|9

Introduction to Scanning Objectivesi Scanning Methodology Toolsi Introduction to Enumeratioh Enumeration Techniqu
i Enumeration ProceduieTools.

UNIT 1l SYSTEM HACKING 9 0 0|9

Introductioni Cracking Passwords Password CrackingVebsitesi Password GuessirigPassword Cracking ToolsPasswor
Cracking Counter measuré€scalating Privileges Executing Application$ Keyloggers and Spyware.

UNIT IV PROGRAMMING FOR SECURITY PROFESSIONALS 9 0 0|9

Programming FundamentdlsC languagéd HTML 1 Perli Windows OS Vulnerabilitie$ Tools for Identifying Vulnerabilitie$
CountermeasurégsLinux OS Vulnerabilities Tools for Identifying Vulnerabilitie$ Countermeasures.

UNIT V PENETRATION TESTING 9 0 0|9

Introductioni Security AssessmentsTypes of Penetration testirigPhases of Penetration Testihgoolsi Choosing Differer
Types of Pefi Test Toold Penetration Testing Tools.

Total (45 L) =45Periods

Text Books:

1. Patrick Engebretson, The Basics of Hacking and Penetration Tédfihgcal Hacking and Penetration Testing Made
Easy, Syngress Media, Second Revised Edition, 2013.

2. Michael T. Simpson, Kent Backman, and James E. Corley, HandsthicalHacking and Network Defense, Course
Technology, Delmar Cengage Learning, 2010.

ReferenceBooks:

1. |Michael T. Simpson, Kent Backman and James E. Corley, Handsthical Hacking and Network Defense, Cengag
Learning, 2012
Ec-Council, Ethical Hacking and Countermeasures: Attack Phases, Delmar Cengage Learning, 2009

3. [Jon Erickson, Hacking: The Art of Exploitation, No Starch Press, Second Edition, 2008.
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COURSE OUTCOMES:

Bl oomos

Taxonomy

Upon completionof the course the studentswill be ableto: Mapped
CO1 |Defend hacking attacks and protect data assets. Understand
CO2 |Defend a computer against a variety of security attacks using various tools. Understand
CO3 |Practice and use safe techniques onoeld Wide Web. Apply

CO4 |Write the programming for security professionals. Apply

CO5 |Usethe different testing toolis real world applications Apply
COURSE ARTICULATION MATRIX
COs/POs|PO1 PO2 PO3| PO4| PO5| PO6| PO7 | PO8| PO9 | PO10| PO11| PO12 | PSO1 [PSO2

CO1 1 2 2 1 1 2

CO?2 1 2 2 1 1 3

cO3 1 2 2 1 1 3

CcO4 1 2 2 1 1 2

CcO5 1 2 1 1 1 2

Avg 1| 2 18| 1 1 24

3/ 2 /1- indicatesstrengthof correlation (3 High, 2- Medium, 1- Low)
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COMPUTER HARDWARE AND
22CSPEGOL TROUBLESHOOTING PE VI
PREREQUISITES CATEGORY | PE | Credit | 3
L|T| P| TH
Hours/Week
3| o[o| 3

CourseObjectives:
1. [To understand the fundamentals of computer and different types of memory

To learndifferent kind of peripheral devices

Be familiar with hardware and technology of computer

To understand the installation and maintenance of computer
Be expose to the issues in troubleshooting

UNIT | INTRODUCTION 91 0 0 9

Introduction- Computer Organizatioii Number Systems and CodeésMemoryi ALUT CU i Instruction prefetch
Interruptsi I/O Techniqued Device Controllers Error Detection Techniqués Microprocessoii Personal Compute
Conceptd Advanced System Conceyi Microcomputer Concepts OST Multitasking and Multiprogramming Virtual
Memoryi Cache Memory Modern PC and User.

grwn

UNIT I PERIPHERAL DEVICES 9 0 0 9

Introductioni Keyboardi CRT Display Monitofi Printeri Magnetic Storage DevicésFDD 1 HDD i Special Types of
Disk Drivesi Mouse and Trackball Modemi Fax Modemi CD ROM Drivei Scanneii Digital Camera DVD i
Special peripherals

UNIT Il PC HARDWARE OVERVIEW 9 0 0 9

Introductioni Hardware BIOS DOS InteractidnThe PC familyi PC hardwarei Inside the System Bok Motherboar
LogicT Memory Spacé Peripheral Interfaces and Controllér&eyboard Interfacé CRT Display interfacé FDC7 HDC

UNIT IV INSTALLATION AND PREVENTIVE MAINTENANCE 9 0 0 9

Introductioni systemconfigurationi pre installation planning Installation practicé routine check$ PC Assembling al
integrationi BIOS setud Engineering versions and compatibilitpreventive maintenan¢eDOST Virusi Data Recover

UNIT V TROUBLESHOOTING 9 0 0 9

Introductioni computer faultd Nature of faults Types of faults Diagnostic programs and todlsMicroprocessor ar
Firmwarei Pr o g r a mma b Bus FaultS' | Faults Elimination process Systematic Troubleshooting Symptom
observation and analysi fault diagnosig§ fault rectificationi Troubleshooting levels FDD, HDD, CD ROM Problems,

Total (45 L) =45 Periods

Text Books:

1. Hardware bible By : Winn L Rosch!"6Edition, B.P.B, Publication Ltd.,2004
2. Trouble shooting, maintaining and repairing PCs, Stephon J Bigelow Tata McGraw Hill Publication

3. B. Govindarajalu, Al BM PC Clones Hardware, Troul
ReferenceBooks:
1. Peter Abel , Niyaz Nizamuddin, Al MB PC Assembly I

2. |Scott Mueller Upgradingnd Repairing PC22nd Edition, 2015
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COURSE OUTCOMES: Bl oomb
Upon completionof the course the studentswill be ableto: Taxonomy

Mapped

CO1 |Understand the fundamentals of computer and different types of memory and differen{ Understand
peripheral devices

CO2 [Familiar with hardware and technology of computer Understand
CO3 |Apply the knowledge for installation and maintenance of computer Apply
CO4 |Understand the issues in troubleshooting Understand

COURSE ARTICULATION MATRIX

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

CcO1 1 1 1 2 1 1

CO?2 1 1 1 2 1 1

coO3 1 1 1 2 2 1

CcoO4 1 2 1 2 2 1

Avg 1 ]115] 1 2 1.5 1

3/ 2 /1- indicatesstrengthof correlation (3 High, 2- Medium, 1- Low)
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22CSPE602 CYBER FORENSICS PE VI

PREREQUISTIES CATEGORY PE Credit 3
Computer Networks
P Hours/Week :Ig' -(I; OP T3H

Course Objectives:

1. To acquire the knowledge computer forensics

2 To familiarize the forensics tools

3. To analyze and validate forensics data

4 To gain the knowledge of ethical hacking techniques

UNIT | INTRODUCTION TO COMPUTER FORENSICS 91 0/ 0] 9

Introduction to Traditional Computer Crime, Traditional problems associated with Computer l@tioguction to Identity The
& ldentity Fraud. Types of CF techniqguelcident and incident response methodolegprensic duplication and investigati
Preparation for IR: Creating response tool kit and IR teaRorensics Technology and Systeminderstanding Compu
Investigationi Data Acquisition.

UNIT Il EVIDENCE COLLECTION AND FORENSICS TOOLS 91 0] 0 9

Processing Crime and Incident Scen&¥orking with Windows and DOS Systems, Current Computer Forensics -Tools
Software/ Hardwar@ools.

UNIT 11l ANALYSIS AND VALIDATION | 9] o] o] 9
Validating Forensics DafiaData Hiding Techniqueis Performing Remote AcquisitionNetwork Forensics Email
Investigationg Cell Phone and Mobile Devices Forensics.

UNIT IV ETHICAL HACKING 9| 0| O 9

Introduction to Ethical HackingFootprinting and Reconnaissanc&canning Networks Enumeration System Hacking
Malware Threat$ Sniffing.
UNIT V ETHICAL HACKING IN WEB 91 0| O 9

Social Engineering Denial of Service Session Hijacking Hacking Web serversHacking Web Applications
T SQL Injection- Hacking Wireless NetworksHacking Mobile Platforms.

Total(45 L)=45 Periods

Text Books:

1. Bi |l l Nel son, Amelia Phillips, Frank Enfnwgeti ga&thi
Cengage Learning, India Edition, 2016.

2. CEH official Certified Ethical Hacking Review Guide, Wiley India Edition, 2015.

Reference Books:

1. John R.Vacca, o0Computer Forensicso, Cengage Learni

2. |MarjieT.Britz A Computer Forensics and Cyber Crimeodo: An |

3. AnkitFadia AEthical Hackingo Second Edition, Ma c m

4. |KennethCBrancikil nsi der Computer Fraud fAAuer bach200Bubl i ca
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COURSE OUTCOMES:
Upon completion of the course, the students will be able to:

B 1 o oTaxosomy
Mapped

Cco1 Acquire the basics of computer forensics Understand
CO2 Apply different computer forensic tools to a given scenario Apply
COo3 Analyze and validate forensics data Analyze
CoO4 Implement realvorld hacking techniques to test system security Apply

COURSE ARTICULATION MATRIX

COs/POY PO1 | PO2| PO3| PO4| PO5| PO6| PO7| PO8| PO9| PO10| PO11| PO12| PSO1| PSO2
Cco1 2 3 3 3 3 2 2 - - 2 - 2 3 2
co?2 3 3 3 3 3 2 2 - - 2 - 2 3 3
Cco3 2 3 2 2 3 2 2 - - 2 2 2 3 3
CO4 3 3 2 2 3 2 2 - - 2 2 2 3 3
Avg 25| 3| 25| 25| 3 2 2 - - 2 2 2 3 27

3/ 2 /1-indicates strength of correlation-(3igh, 2 Medium,  Low)
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22CSPE6G03 CLOUD COMPUTING PE V]

PREREQUISITES CATEGORY PE| Credit 3

Computer Networks =
Hours/Week L] TP

3 0| O 3

Course Objectives:

1. | Tointroduce the broad perceptive of Parallel Computing, Distributed Computing and Cloud Computing.

To understand the concept of Virtualization, Cléurdhitecture and Storage.

2
3. | To understand the Cloud Platforms in Industry and Software Environments.
4

To understand the concept of Cloud Security and Applications.

UNIT | INTRODUCTION 91 0/ 0] 9

The vision of Cloud Computing Defining a Cloudi The Cloud Computing reference modeCharacteristics and Benef
Historical developments: Distributed systeiinsVirtualization - Web 2.0- Serviceoriented computing Utility -oriente
computing.

Principles of Parallel and Distributed Computing: Parallel vs. distributed compultfgments of parallel and distribu
computing- Technologies for distributed computing.

UNIT Il VIRTUALIZATION 91 0| 0| 9

Introduction- Characteristics of Virtualized environment¥irtualization techniques: MachinReference Modél Hardwar
Level Virtualization - Programming Language Level VirtualizatidrpplicationLevel Virtualization - Other types (
Virtualizations- Pros and cons of Virtualization; Technology examyXes: Para virtualization; VMware: Full \fualization.

UNIT Il | CLOUD ARCHITECTURE AND STORAGE | 9] o[ 0] 9
The cloud reference model: l1aaS, PaaS, SaaS; Types of clouds: PublicicRrirviste clouds Hybrid cloudsi Community
clouds; Architectural design challenges.
Cloud Storage: Storage as a Seniicgdvantages of cloud storagieCloud Storage Provider: Amazon Simple Storage Se
(S3)71 Nirvanix - MobileMe.

UNIT IV CLOUD INDUSTRIAL PLATFORMS AND SOFTWARE

ENVIRONMENTS
Cloud Platforms inndustry: Amazon Web ServieeGoogle App Engine Microsoft Azure;
Cloud Software Environmentsiadoopi Map ReduceEucalyptus Open Nebula;

UNIT V CLOUD SECURITY AND APPLICATIONS 91 0| 0| 9
Security in the cloud: Cloud Security challenge®oftware as a Service Security: Security Managefin&etcurity governan
T Security Architecture DesigiVirtual Machine Security Identity Access Management.

Cloud Scientific Applications: Healthcare: ECG analysis in the cloBiblogy: gene expression data analysis for cg
diagnosis Geoscience: Satellite Image Processing.

Total (45 L)=45 Periods

Text Books:

1. Raj kumar Buyya, Christian Vecchi ol aRounB8atiochsaamh r ai S ¢
Applicati onsTM&HAE03. ammi ngo,

2. Rittinghouse, JohnW., and James F. Ransbi@mud Computing: Implementation, Management and

Security. CRC Press, 2017.

Reference Books:

1. Kai Hwang. GeoffreyC. Fox.JackJ. Dongar r a,ProGessihgte The i
I nternet of Thingsodo, 2012 Elsevier
2. Barrie Sosinsky, fACloud Computing Bibled, Wiley
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COURSE OUTCOMES:
Upon completion of this course, the students will be able to:

Bl o oTax@roomy
Mapped

co1 Understandthe main concepts and architecture of Parallel computing, Distribut Understand
Computing and Cloud Computing.

CcOo2 Analyze the concept of Virtualization, Cloud Architecture and Storage. Analyze

COo3 Analyze the Cloud Platforms in Industry aBdftware Environments. Analyze

CO4 Identify the security issues in scientific and real time applications. Apply

COURSE ARTICULATION MATRIX

COs/POY PO1|PO2| PO3| PO4| PO5| PO6| PO7| PO8| PO9| PO10| PO11| PO12| PSO1| PSO2
co1 2 | 2| - - - - - - - - - - 3 3
CcO2 3 3 1 - 1 - - - - - 2 - 3 3
CcO3 3 3 2 - 1 - - - - - 2 - 3 3
CO4 3 3 2 - 1 - - - - - 2 - 3 3
Avg 28| 28| 13| - 1 - - - - - 2 - 3 3

3/ 2 /1- indicates strength of correlation-(8igh, 2 Medium, * Low)
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22CSPE6G04 MOBILE APPLICATION DEVELOPMENT PE VI

PREREQUISTIES CATEGORY PE | Credit | 3
L|T|P|TH
NIL Hours/Week
3 10]0] 3
Course Obijectives:
1. | Understand the android SDK
2. | Understanding of Android application development
3. | Inculcate workingknowledge of Android Studio development tool
UNIT | INTRODUCTION 9 0 0 |9

Understanding Anatomy of Android Application, Andrdithnifest fil

The Android Platform, Android SDK, Eclipse Installation, Android Installation, Building you First Android applic

UNIT 1l ANDROID APPLICATION DESIGN ESSENTIALS 9 0 0

9

Broadcasting Intents, Android Manifest File andcitsnmon settings, Using Intent Filter, Permissions

Anatomy of an Android applications, Android terminologies, Application Context, Activities, Services, Intents, Receiv

UNIT I ANDROID USER INTERFACE DESIGN ESSENTIALS 9 0 0 |9
User Interface Screen elements, Designing User Interfaces with Layouts, Drawing and Working with Animation
UNIT IV ANDROID SOFTWARE DEVELOPMENT PROCESS 9 0 0 |9
Testing Android applications, Publishing Android application, Using Android preferences, Managing Application reso
a hierarchy, working with different types of resources

UNIT V USING COMMON ANDROID APIs 9 0 0O |9

Using Android Data and Storage APls, Managing data using Sqlite, Sharing Data between Applications with Content |
Using Android Networking APIs, Using Android Web APIs, Using Android Telephony APIs, Deploying Android Appliq

to the World
Total (45 L)= 45 Periods

Text Book:
1. Lauren Darcey and Shane Conder, AAndroid Wireles

Reference Books:

1. Ret o Meier, AProfessional Android 2 Application

2. Mark L Murphy, ABeginning Androidodo, Wi ley India

3. Android Application Development All in one for Dummies by Barry Burd, Edition: |

E-Reference:

1 https://youtu.be/9z7AEAYhAGS8
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COURSE OUTCOMES: Bl oomés T
Upon completion of this course, the students will be able to: Mapped
col Identify various concepts of mobile programming that make it unique frogramming Apol
for other platforms PRl
p
CO2 Critigue mobile applications on their design pros and cons Analyze
COo3 Utilize rapid prototyping techniques to design and develop sophisticated mobile intg Apply
Program mobile applications for th&ndroid operating system that use basic
CcoO4 Apply
advanced phone features
CO5 Deploy applications to the Android marketplace for distribution Create
COURSE ARTICULATION MATRIX
COS/l bo1 | po2 | PO3| PO4 | POS | PO6 | PO7 | PO8 | PO9 | PO10 | PO | PO | Pso1| Psoz
POs 11 | 12
Cco1 1 1 1 1 1 1 1
CO2 1 3 3 1 1 1 1
CO3 1 2 2 1 1 1 1
CO4 1 3 2 1 1 1 1
CO5 1 2 3 1 1 1 1
Avg 1 22 | 22 1 1 1 1

3/2/1-indicates strength of correlation-@igh, 2Medium, + Low)
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22CSPE505 DEEP LEARNING PE VI

PREREQUISITES CATEGORY | PE | Credit 3

Programming Language, Mathematics, Statistics L T P ITH
Hours/Week

3 0 0|3

CourseObjectives:

1. Explain the fundamental methods involved in deep learning, includingitderlying optimization concej
(gradient descent and backpropagation), typical modules they consist of, and how they can be combin
realworld problems.

2 Differentiate between the major types of neural network architectures (convolutional neural networks,
neural networks, Generative Deep learning models) and what types of problems each is appropriate for

3 Describe some of the latest research being conducted in the field and open problems that are yet to be
UNIT | INTRODUCTION 9 0|09

Basics:Biological Neuron, Idea of computational units, McCullbBitts unit and Thresholding logic, LineBerceptron
PerceptrorLearningAlgorithm, Linearseparability Convergence¢heoremfor PerceptrorearningAlgorithm.
Feedforward Networks: Multilayer Perceptron,Gradient Descent,BackpropagationEmpirical Risk Minimization,
regularizationautoencoders.

UNIT Il | DEEP NEURAL NETWORKS | 9 | 0 | 0 | 9
DeepNeural Networks: Difficulty of trainingdeepneuralnetworks Greedylayerwisetraining.

Better Training of Neural Networks: Newer optimization methods for neural networks (Adagrad, adadsisprop,
adam,NAG), secondorder methodsfor training, Saddlepoint problemin neural networks, Regularizationmethods|
(dropout,drop connectpatchnormalization).

UNIT 1l | RECURRENT NEURAL NETWORKS | 9 | 0 | 0 | 9
Recurrent Neural Networks: Back propagatiorthroughtime, Long ShortTermMemory,GatedRecurrentnits,
BidirectionalLSTMs, BidirectionalRNNs

Convolutional Neural Networks: LeNet,AlexNet.

UNIT IV | GENERATIVE MODELS | 9 | 0 | 0 | 9
Generativemodels: RestrictiveBoltzmannMachinegRBMs), Introductionto MCMC andGibbsSamplinggradient
computationsn RBMs, DeepBoltzmann Machines.

UNITV | RECENT TRENDS | 9]0 [O]®9

Recenttrends:Variational AutoencodersGenerativeAdversarialNetworks, Multi-task DeepLearning, Multi-view Deef
Learning

Total (45 L)=45Periods

ReferenceBooks:

1. | NeuralNetworks:A Systematidntroduction,RallRojas, 1996

2. | PatternRecognitiorandMachineLearning,ChristopheBishop,2007

Text Books:

1 DeepLearning,lan GoodfellowandYoshuaBengioandAaronCourville,MIT Press2016.

COURSE OUTCOMES Bl oombs

Upon completion of the course, theidentswill be able to: Taxonomy
Mapped

CO1 | Understandthe fundamentalsof deep learning and deepeural network aspects Understand

CO2 | Explain the concept behind Recurrent Neural Networks and Identify the Generative | Apply
learning models

CO3 | Recognize the tangible applications of Deep learning. Analyze
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COURSE ARTICULATION MATRIX

COs/POs |PO1 PO2 PO3| PO4| PO5| PO6| PO7| PO8| PO9| PO10| PO11| PO12| PSO1| PSO2
co1 3| 3] 3 2 2 3 2 2 3 2 3
CO?2 3| 3 3 2 2 3 2 2 3 2 3
CcO3 3| 3 3 2 2 3 2 2 3 2 3
Avg 3| 3] 3 2 2 3 2 2 3 2 3

3/2/%-indicates strength of correlation-(digh, 2Medium,  Low)

GCE, SALEM (AUTONOMOUB)ZR SYLLABUS 197




OPEN ELECTIVE COURSES
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22MAOEO01 SAMPLING THEORY AND NUMERICAL METHODS

PREREQUISTIES CATEGORY
Basic 12" level knowledge of Probability, Statistics, Matrices, ODE and PDE BS 3

Course Objectives:

,_
o|-
o|T
w|O

1. | To gain the knowledge of tests of significance for large and small samples.

2. | To find the numericadolution of linear, no#linear equations and to obtain the knowledge about fitting of curves |
method of least squares.

3. | To obtain the knowledge about numerical interpolation, differentiation and integration.

4. | To acquire the knowledge abauimerical solutions to first order ordinary differential equations using single ste
multi-step methods.

5. | To gain the knowledge about numerical solutions to second order partial differential equations by using exj
implicit methods.

UNITI | SAMPLING THEORY |9 o [0 |9
Test of significance: Large Sample tests for Single proportion, difference of proportions, single mean and difference
Small Sample test for single mean, difference of means, test for ratio of varigBbesquare test for goodness of fit a
independence of attributes.

UNIT Il | SOLUTION OF EQUATIONS 9 o [0 |9
Solutions of nonlinear equations by Newton Raphson Me8adtions of linear system of equations by Gauss Elimina
Gauss Jacobi ar@lauss Seidel methods, Curve fitting by the Method of Least Squgitimg of straight lines, second degr
parabolas.

INTERPOLATION, NUMERICAL DIFFERENTIATION AND
UNIT I INTEGRATION 910 (09
I nterpol ati on usi ng N e wformulad Isn tFeorrpwoal radt i @amd wB & &k wanredq y
di fference and -NagmeangaelbsDfbfenwneati ati on and | nteghit
Simpsonbdés 3/8 rule.
UNIT IV | NUMERICAL SOLUTION FOR ORDINARY DIFFERENTIAL 9 1o |lo |9
EQUATIONS

Ordinary differential equations: Taylor seriesmettiedi | er and mo di fRuegdKuttamétred ob feurtmoedée
for solving first order differentialMi | ne 6s and Adoaantdrsnetippdse di ct or

UNITV | NUMERICAL SOLUTION FOR PARTIAL DIFFERENTIAL 9 lo lo |9
EQUATION S

Partial differential equations: Finite difference solutiontwb-dimensional Laplace and Poisson equatidngplicit and
Explicit methods for one dimensional heat equation (Bender Schmidt andBichiddson methods)Finite difference explicit
method for wave equation.

Total (45 L + QT) = 45Periods

Text Books:

1 Veerarajan T, iProbability and "REditod dam MeGrawcHdl £ducafol
Pvt. Ltd., New Delhi, 2016.

2. Kandasamy. P, Thilagavathy. K, Gunavathi. K, #ANumer

3. Gupta, S.C. and Kapoor, V. K., fHFKbhandlandBomstNew Belhip f M
11t Edition, 2014.

Reference Books:

GCE, SALEM (AUTONOMOUB)ZR SYLLABUS 199




1. Freund John, E. and Miller I r wi nhEditoR Prentica Hallndia (P)yLtd g
2010.
2. Gerald, C. F. and Wheatl ey, P.O., fAApplied Numer
2002.
3. M. K. Ve n k aunserical Methods infBcience and Engineedjrig' Edition, NationalPublishing Companyj
2000.
4, Jain M. K, l yengar K & Jain R. K., ANumeri cal Me t
International (P) Ltd, Publishers, 2003.
5. Mani sh Goyal, ANumeri cal Me t b g dFtEditiam ldaxmBRublicatioast () ttdy |
2009.
Course Outcomes: Bl oomés Ta
Upon compleuon of this course, the students will be able to: Mapped
co1 Learn about the concept of sampling theory and testing of hypotheses. L2: Understanding
Find the numerical solution of equations and fitting the curves by Least S| L2: Understanding
Cco2
Method.
Appreciate the numerical techniques of interpolation in various intervals and| L3: Applying
COo3 . . o . . . )
the numerical techniques differentiationand integration for engineering problen
CO4 Solve the initial value problems for ordinary differential equations. L3: Applying
Find the numerical solution of the partial differential equation by using the R )
CO5 . L2: Understanding
difference method.

COURSE ARTICULATION MATRIX

(F:,%SS/ PO1|PO2 | PO3 [PO4|PO5 | PO6 | PO7 | PO8 | PO9 [PO10|PO11| PO12|PSO1 PSO2| PSO3
col | 3 | 2 2 2

co2 | 3 | 2 2 2

co3 | 3 | 2 2 2

coa | 3 | 2 2 2

cos | 3 | 2 2 2

Avg | 3 | 2 | - 2 | - - - - ; - ; ] 2 ] ]

3/2/1%-indicates strength of correlation-(@igh, 2Medium, * Low)
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22MAOEO02 NUMERICAL METHODS

PREREQUISTIES CATEGORY
Basic 12 level knowledge of solution of equations, differentiation, integrat
ODE and PDE. BS 3|0]0]s

Course Objectives:
To familiarize the numerical solution of the linear system of equations.

To understand the concept of interpolation apgroximation.

To obtain the knowledge about numerical differentiation, integration.

4 To familiarize the students on solving first order ordinary differential equations using single step arstep
" | methods

5. | To enable them to solmundary value problems associated with engineering applications using numerical m

UNITI | SOLUTION OF EQUATIONS l9 |o |0 |9
Solutions of nonlinear equations by Newton Raphson Me8uldtions of linear system of equations by Gédtigsination,
Gauss Jordan, Gauss Jacobi and Gauss Seidel Methods.

UNIT Il | INTERPOLATION AND APPROXIMATION |9 [o |0 |9
Interpolation with Equal Intervalde wt on6s For war d and-UBequalknieeavaldd e wtna reé g
difference formula and Lagrangian Polynomials.

UNIT Il | NUMERICAL DIFFERENTIATION AND INTEGRATION | 9 | 0 | 0 | 9

Newt ondés FRackweadr Differencesl to compute derivatvespezoidal ruleSi mpsonés 1/ 3 r

rulei Two- and threepoint Gaussian quadrature formulas.

UNIT IV | INITIAL VALUE PROBLEMS FOR ORDINARY DIFFERENTIAL 9 1o lo |9
EQUATIONS

Solving first ordefODET Single step method: Taylor series mettifuder and modified Euler Methelourth order Runge

Kutta methodMu | t i st ep met hod: Mil neds and Adambés predict

UNIT V BOUNDARY VALUE PROBLEMS IN ORDINARY AND PARTIAL 9 1o |lo |9
DIFFERENTIAL EQUATION S

Finite difference solution of second order ordinary differential equatiamite difference solutions of ordimensional heal
equation by explicit and implicit metho@@ne dimensional wave equation atwlo-dimensional Laplace and Poiss
equations.

Total (45 L +0T) = 45Periods

Text Books:
1. Veerarajan. T and Ramachandr an, #A'Nu melraitca IMcnGa tahw
2006

2. Kandasamy.PT hi | agavathy. K, Gunavathi.K, ANumeri cal M

Reference Books:
1. Gerald, C. F. and Wheatley, P.O.,0 Applied Numer

2002.

2. M.K. Ve n k at aNumeniaahMethdds in Science and Engineedjrif Edition, National Publishing Company
2000.

3. Jain M. K. lyengar, K & Jain R. K., ANumeri cal M ¢
International (P) LtdPublishers, 2003.

4. Mani sh Goyal, ANumeri cal Me t h o d $Edidom,d ax®itPabticatisns {Px Lad
2009.
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Course Outcomes:
Upon completion of this course, the students will be able to:

Bl oombés Ta
Mapped

co1 Obtain the numerical solutions of linear and nonlinear equations. L2: Understanding
co2 Acquired the techniques of interpolation and approximations. L2: Understanding
co3 Familiarize with numerical differentiation and integration. L2: Understanding
CcO4 Solve the initial value problems for ordinary differential equations. L3: Applying

co5 Acquire the techniques of solving Boundary value problems. L2: Understanding

COURSE ARTICULATION MATRIX

%%Z/ PO1|PO2 | PO3 |PO4|PO5 | PO6 | PO7|PO8 | PO9 |PO10|PO11 PO12|PSO1 PSO2| PSO3
coil | 3 | 2 2 2

co2 | 3 | 2 2 2

co3 | 3 | 2 2 2

co4 | 3 | 2 2 2

cos | 3 | 2 2 2

Avg | 3 | 2 | - 2 | - - - - ; - ; ; 2 ] ]

3/2/1-indicates strength of correlation-Bigh, 2Medium, : Low)
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22MAOEO03 PROBABILITY AND QUEUING THEORY

PREREQUISTIES CATEGORY

—
o|-
o

C
Basic 12" level knowledge of Probability and Statistics. BS 3 3

Course Objectives:

To understand the basic conceptsongdimensional random variables and to introduce some standard distrib

L applicable to engineering which can describe reaplifenomenon.

2. | Tounderstand the concept of tadimensional random variables, Correlataomd linear regression

To provide necessary basic concepts in random processes for applications such as random signals, linear
communication engineering.

4. | To understand the concept of queueing models and apply in engineering.

5. | To understand the significance of advanced queueing maddisievelop probabilistic models which can be use
several areas of science amhineering

UNITI | RANDOM VARIABLES |9 [o |0 |9

Discrete and continuous random variablesMomentsi Moment generating functions Binomial, Poisson, Uniform
Exponential and Normal distributions.

UNITII | TWO - DIMENSIONAL RANDOM VARIABLES |9 [o |0 |9
Joint distributiond Marginal and conditional distributiorisCovariancd Correlation and linear regressiornransformation
of random variables .

UNIT Il | RANDOM PROCESSES |9 [o o |9
Classificationi Stationary proces$ Markov process Poisson process Discrete parameter Markov chainChapman
Kolmogorov equations

UNIT IV | QUEUEING MODELS |9 [o |0 |9
Markovian queue$ Birth and death processésSingle and multiple servejueueing models L i t t | e 6-Quelies with
finite waiting rooms.

UNITV | ADVANCED QUEUEING MODELS |9 o Jo |9
Finite source modelsM/G/1 queué Pollaczek Khinchin formulaM/D/1 and MO /1 as special caseSeries queugsOpen

Jackson networks.

Total (45 L +0T) = 45Periods

Text Books:

1. Gr oss, D. , Shortl e, J. F, Thompson, J. M and Har Mj
Edition, 2014.

2. |l be, O.C., AFundamentals of Applied Probability

Reference Books:

1. Hwe i Hs u, iSchaumés Outline of Theory and Prolled
Tata McGraw Hill Edition, New Delhi, 2004.

2. Taha, H. A. , 7 Op &Ediionj Rearsen IiRlia Edrieatios Setvices, Delhi, 2016.

3. Trivedi, K. S., AProbabil ity and StatistiApplwicts

2"¢ Edition, John Wiley and Sons, 2002.
4. Yates, R.D. and Goodman. D. J. YEdiidhrWildyfdbid Pvti Ltdy Baagalaks
2012.
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Course Outcomes:
Uponcompletion of this course, the students will be able to:

Bl oombés Ta

Mapped

Understand the fundamental knowledge of the standard distributions whic

L2: Understanding

probabilistic manner.

Cco1 . .
describe real life phenomenon.

co2 Understand theconcepts of twalimensional random variable€orrelationand | L2: Understanding
linear regression

CO3 Apply the concept of random processes in engineering disciplines. L3: Applying

CoO4 Acquire skills in analysing queueing models. L2: Understanding
Understand and characterize phenomenon which evolve with respect to tanr] )

CO5 L2: Understanding

COURSE ARTICULATION MATRIX

CI;%SS/ PO1|PO2 | PO3 |PO4|PO5 | PO6 | PO7 | PO8 | PO9 |PO10|PO11 PO12|PSO1 PSO2| PSO3
co1 3 2 2 2

Cco2 3 2 2 2

Co3 | 3 2 2 2

CO4 3 2 2 2

Cos5 | 3 2 2 2

Avg 3 2 - 2 - - - - - - - - 2 - -

3/2/1%-indicates strength of correlation-(@igh, 2Medium, * Low)
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22CEOEO1 | ENVIRONMENTAL MANAGEMENT Semester | VI
PREREQUISITES Category OE | Credit | 3
L | TP |TH

3 0 0 3

NIL Hours/Week

CourseLearning Objectives

1 | To study the variable natures of our environmental resources and to understand their importance associate|
societic life.

2 | To study the variable categories of pollutants and their controlling measures

3 | To impart an understanding of systems approach to Environmental Management as per 1SO 14000 and {
the management plan using gis tools

4 | To impart skills for environmental performance in terms of legal compliance, pollution prevention and cd

improvement.
5 | To impart skills for managing the usage of our natural resources without disrupting balance and stability of th
system.
Unit | ENVIRONMENTAL RESOURCES 9 0 0 9

Non-renewable resourcédineral use and exploitation; fossil fuels. Renewable resources: Water ressuppds demand
damsbenefits and problems; Soil and Land resourc®sucture, formation, erosion, conservation of soil, agricult
practices, landise,degradation and desertification; Fishefigiand and marine fisheries, aquaculture, overharvesting; F
resources Timber, Medicinal plants, fuekood, deforestation, forest managemektanagement of renewable and ng
renewable resources; Sustdileuse

Unit Il ENVIRONMENTAL POLLUTION S 1 0] 0|9

Definition of pollution and pollutants; types of pollutigkir, Water ,Soil, Noise, thermal, nuclear; causes of pollution, eff
of pollution and control measures; Liquid and Solid waste management, nuclear holocausts. Case studies: leather i
ash, thermal stations, nuclear power plants

Unit 111 ENVIRONMENTAL MANAGEMENT SYSTEM S 1 0] 0|9

Environmental Management Systems; 1SO14000 series; Environmental auditing: Environmental Impact Assessn
cycle assessment; Human health aiskessment. Management plans using GIS and RS tools

Unit IV ENVIRONMENTAL LAW AND POLICY 9 0 0 9

Environmental Law and Policy Objectives; Polluter pays principle, Precautionary principle; The Water and Air Acts
amendments; Th&nvironment (Protection) Act (EPA) 1986; National Green Tribunal Act, 2010; National Enviror
Policy; Principles of International Law and International treaties.

. ENERGY-ENVIRONMENT AND SUSTAINABLE
Unit v DEVELOPMENT 910 )0} 9

Energy andEnvironment: Energy sourcé®verview of resources and reserves; Renewable andamenwvable energy source
EnergyEnvironment nexus Sustainable Development: Definition and concepts of sustainable development; Su
development goals; Hurdles tostainability; Environment and economics.

Total= 45 Periods

Text Books:
1| ANatural Resources Conser v aMDRJBLICATIONSHETgLEDNent 0 ,

2 | AEnvVvironment al Pollution A by N. MANIVASAKAM, 2021

ISO 14001/14004: Environmental management syst®aguirements and Guideliniebternational Organisatio
for Standardisation, 2004.

4 | Fundamental Concepts in Environmental Studies by Dr.D.D Mishra

Reference Books:

I SO 19011: 2002, AGui delines for quality and/or
Standards, New Delhi, 2002.

2 |[Paul LBi shop APol lution Pr eve nHil intematidhal, Basmm2000.t a | s
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3 Environmental Management Systems: An Implementation Guide for Small and M&diech Organizations, Secof
Edition, NSF International, Ann Arbor, Michigan, January 2001

4 Christopher Sheldon and Mar k Yoxon, idsltrespt ablyl isnt ¢ pE
Publications Ltd, London, 1999.

Bl oon
Course Outcomes: Taxonom
Upon completion of this course, the students will be able to: y
Mapped
CO1 | Understand the importance of variable natural resources Understand
Understand the necessity of environmental management that will be caused by projects or
co2 | . ; Understand
industries.
CO3 | Develop, Implement, maintain and Audit Environmental Management systems for Organizé ng(\j/:jzgd
CO4 | Gain theKnowledge about the legal requirements of Environmental management and auditf Remembering
CO5 | Understand ecfriendly business in order to achieve sustainable development Understand
COURSE ARTICULATION MATRIX

COs/

POs POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2| PSO3
co1 - 1 2 - - 3 1 1 1 - 1 3 3 - 2
CO2 - 1 3 - - 3 1 1 1 - 1 3 3 - 2
coO3 1 1 1 2 2 3 1 - 2 2 3 2 3 - 3
CO4 - 1 1 - - 3 1 1 2 2 1 2 1 - 2
coO5 1 1 3 2 1 3 3 - 2 - 3 3 3 - 2

Avg 1 1 2 2 06| 3 14| 06 | 1.6 2 1.8 2.6 2.6 - 2.2

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CEOEO02 DISASTER MITIGATION AND MANAGEMENT Semester Vi

PREREQUISITES Category OE Credit 3

L T P | TH
NIL Hours/Week

Course Learning Objectives

1 To provide students an exposure to disasters, their significance and types

2 To ensure that students begin to understand the relationship between vulnerability disasters, disaster prev
risk reduction

3 To gain a preliminary understanding of approaches of Disaster Risk Reduction (DRR)
To enhance the institutional processes in the country
5 To evaluate the various case studies in disaster management
Unit | INTRODUCTION TO DISASTERS 9 0 0 9

N

Definition: Disaster, Hazard, Vulnerability, Resilience, RisK3isasters: Types of disasté@isarthquake, Landslide, Floo
Drought, Fire eté Classification, Causes, Impacts including social, economic, political, environmental, health, psych
etc.- Differential impactsin terms of caste, class, gender, age, location, disalfllgbal trends | n disasters: urban disast
pandemics, complex emergencies, Climate chabges and Don ts during various

Unit Il APPROACHES TO DISASTER RISK REDUCTION (DRR) 9 0 0 9

Disaster cyclei Phases, Culture of safety, prevention, mitigation and preparedness community based DRR, S
nonstructural measures, Roles and responsibilitiescofmmunity, Panchayat Rdpstitutions/Urban Local Bodie
(PRIS/ULBS), States, Centre, and other sth&lelers Institutional Processes and Framework at State and Central Seatd
Disaster Management Authority(SDMAEarly Warning Systerin Advisories from Appropriate Agencies.

_ INTER -RELATIONSHIP BETWEEN DISASTERS AND o ol ol o
Unit 11l DEVELOPMENT

Factors affecting Vulnerabilities, differential impacts, impact of Development projects such as dams, embankments
in Landuse etc.Climate Change AdaptatiefPCC Scenario and Scenarios in the context of IfidRelevance of indigenou
knowledge, appropriate technology and local resources.

Unit IV DISASTER RISK MANAGEMENT IN INDIA 9o lof[ o] 9

Hazard and Vulnerability profile of India, Components of Disaster Relief: Water, Food, Sanitation, Shelter, Healt
Management, Institutional arrangements (Mitigation, Response and Preparedness, Disaster Management Act iar
Other related pdties, plans, programmes and legislatiobrRole of GIS and Information Technology Componentg
Preparedness, Risk Assessment, Response and Recovery Phases ofi ésesséer Damage Assessment.

Unit \/ DISASTER MANAGEMENT: APPLICATIONS AND CASE 9 0 0 9
STUDIES AND FIELD WORKS

Landslide Hazard Zonation: Case Studies, Earthquake Vulnerability Assessment of Buildings and Infrastructure: Cag
Drought Assessment: Case Studies, Coastal Flooding: Storm Surge Assessment, Floods: Flliglaridooding: Case
Studies; Forest Fire: Case Studies, Man Made disasters: Case Studies, Space Based Inputs for Disaster Mit
Management and fieldworks related to disaster management

Total= 45 Periods
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Text Books:

1 | SinghalJ.PiDi saster

Management o0,

- 1993803862 2v hSBNL3c9781938@386423

Tushar Bhattacharya, ADi saster Science and Man-a0g
2 1259007367, ISBM.3: 9781259007361]
Reference Books:
1 | Govt. of India: Disaster Management Act , Government of India, New Delhi, 2005
2 | Government of India, National Disaster Management Policy, 2009.
Bl oon
Course Outcomes: Taxonom
Upon completion of this course, the students will be able to: y
Mapped
co1 | Differentiate the types of disasters, causes and their impact on environment and society Analyze
co2 | Assess vulnerability and various methods of risk reduction measures as well as mitigation | Understand
Draw the hazard andilnerability profile of India, Scenarios in the Indian context, Disaster dar
CO3 Create
assessment and management.
co4 | Use the GIS softwares for disaster risk management in india Evaluate
cos | Gain knowledge on various case studies of disastgragement Evaluate
COURSE ARTICULATION MATRIX

COs/

POs PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
co1 2 1 1 1] 1 2 1 1 1 1 1 1 1
co2 1 1 1 2 1 1 1 1 1 2 1 1 1
co3 2 1 2 2 1 - 1 2 1 2 1 1 1
CO4 1 1 2 1 3 3 2 1 3 2 3 2 2 2 3
CcO5 1 2 2 2 2 2 2 1 2 2 2 2 2 2
Avg 14| 12| 16| 16| 16| 1.6 14 1 1.8| 14 2 14 14 2 1.6

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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REPAIR AND REHABILITATION OF BUILDING
Semester VI
22CEOED3 ELEMENTS
PREREQUISITES Category OE Credit 3
L T P | TH
Construction materials and Technology & Concrete Hours/Week
Technology 3 0 0 3

Course Learning Objectives

1 | To get the knowledge on causes of deterioration of structure

To know about thessessment of distressed structures

To get the knowledge on maintenance of building systems

To know about the repairing of structures

gl b~ W N

To gain knowledge about the techniques involved in the demolition procedure

Unit | MAINTENANCE AND REPAIR STRATEGIES 9 0 0 9

Maintenance, repair and rehabilitation, Facts of Maintenance, importance of Maintenance various aspects of i
assessment procedure for evaluating a damaged structure, causes of deterioration.
Unit |1 MAINTENANCE OF ELECTRICITY AND DOMESTIC 9 0 0 9
WATER PUMP SYSTEMS
Load rating of lighting devices and usual household appliances, electric supply from street line to building, devieetsate!
supply during power failure, importance of earth leakage cibcaiker (ELCB), Maintenance of electric system in buildir
General specifications of water pumps, centrifugal pumps, jet pumps and submersible pumps, general rules in of
water pumps. Maintenance of the sump.

Unit 111 MATERIALS AND TECHNIQUES FOR REPAIR 9 0 0 9

Materials for Repair: Special concretes and mortar concrete chemicals construction chemicals Expansive cemert
concrete sulphur infiltrated concrete Ferro cement Fibre reinforced concrete Rust eliminators and polymers coating
foamed concrte dry pack vacuum concrete asphalt sheeting Techniques for Repairs Gunniting, grouting and Shotcre
injection

REPAIRS,REHABILITATION AND RETROFITTING OF
BUILDING SYSTEMS
Repairs of RC beams amtlumns damaged by steel corrosion, repair of rising dampness in walls, repair of efflorg
effect, repair of cracks in concrete structures, repair of rain water, groundwater leakage in buildings.
Unit V DEMOLITION TECHNIQUES | 9] o] o] 09
Engineered demolition techniques for dilapidated structwase studies

Unit IV 9 0 0 9

Total= 45 Periods

Text Books:
Varghese P.C., Maintenance Repair Rehabilitation and Minor Works of Buildings, PHI Le
pvt.ltd.,NewDelhi,2014

Reference Books:

Santhakumar A. R, Training Course notes on Damage
University, July 1992.

2 | Shetty, M.S., Concrete Technoledheory and Practice, S. Chand and company, NewDelhi,1992

RaikarR.N, Learning from failuresdeficiencies in design, construction and seniid@s&D centre (SDCPL), raika

bhavan, Bombay,1987

4 | Palaniyappan, N., Estate management, Anna Institute of Management, Chennai, 1992.

5 | Lakshmipathy, M. et al., Lecturetes of workshop on Repairs and Rehabilitation of structure302@ctober 1999.
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Course Outcomes:

Bl oon

. . . Taxonom
Upon completion of this course, the students will be able to: y
Mapped
Carry out the damage assessment and Rapid Missgéction of a building showing signs Analvse
col deterioration and thus should be able to detect the possible cause /source of deterioratiof y
CO2 | Know how to Maintain and repair the building systems like electricity, plumbing etc. Remember
K — . - - - 2l
co3 nOW. how of the Concrete repair industry equipped with variety of repair materials Remember
techniques
CO4 | Know the various repair works in building systems. Remember
CcO5 | Demonstrate the dismantling and demolishing structures Apply
COURSE ARTICULATION MATRIX

COs/

POs POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
COo1 } - - - 1 1 1 1 1 1 2 1 1 - 1
CO2 } - - - 2 1 1 1 1 1 2 1 1 - 1
co3 - - - - 2 1 1 1 1 1 1 1 2 - 1
CO4 } - - - 2 1 1 1 1 - - - 1 - 1
cos5 - - - - 1 2 1 2 2 2 1 1 1 - 1

Avg - - - - 16| 1.2 1 1.2 | 1.2 | 1.25 15 1 1.2 - 1

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CEOE04 MECHANICS OF DEFORMABLE BODIES Semester Vi
PREREQUISITES Category OE Credit 3

L T P | TH
Mechanics of Solids andStrength of Materials Hours/Week = T o T o1 3

Course Learni

ng Objectives

1 | Tolearn the fundamental concepts of stress, strain and their relations based on linear elasticity with applicatig
and beams.

2 | Analyze the bending ofarious types of beams under static loading conditions and compute thensgimant diagram
of a beam and find the Maximum moment/shear and their locations for different cross sections of beams.

Understand the basic concept of theory of flexure and torsion, springs and strain energy.

4 | To learn the principles of mechanics applied to different materials under static conditions and to develop
solving skills through application of these principles to basic engineering problems.

5 | To learn the principles of mechanical behavior of engineering materials, various tests under dynamics cond
parametric studies.

Unit |

SIMPLE STRESSES, BEHAVIOUR OF COMPOSITE

SECTIONS, THERMAL STRESSES

9 0 0 9

Mechanical pro
composite secti

orisdetermination of stress, strain , deformatidemperature stress ,strain

perties of solidsH o o k e 6 principla of ,superposition, Bars of varying sectidriastic constant$

Unit 1l

BENDING AND SHEAR

9 0 0 9

Types of beam$ shear force and bendimgoment. Theory of simple bendingAnalysis of stres$oad carrying capacity

Shear stress distribution of simple beams of different cross sections

Unit 111

TORSION AND SPRINGS

9 0 0 9

Torsion of circular shaft Hollow and solid circulasection, torsional rigiditstepped shaffwist and torsional stiffness

compound shafshafts springstiffness and deflection of helical springs, leaf spring

Unit IV

MECHANICAL BEHAVIOUR OF MATERIALS UNDER

STATIC LOADS

9 0 0 9

Tension test$ stress strain diagram, Elastic and plastic regidnrue stres$ strain properties in tensidnfracture under

tensile load$ compression and Torsion teststress concentratidrResidual stresses

UnitVv

MECHANICAL BEHAVIOUR OF MATERIALS UNDER
DYNAMIC LOADS

9 0 0 9

Fatigue loading and Fatigue fracturéatigue test§ Empirical relations between variable stress and mean $tileague
stress concentration Factar€umulative Damagé Endurance limit Impacti notchedi Bar Impact tests, Charpy Impal
testsi 1zod Impact test§ Elevated temperatuiieCreep test$ Isochronous curvesstress Relaxation Parametric method

Total= 45 Periods

Text Books:

1 | James M.Gere, Mechanics of Materials, Brooke/Cole Thomson Learning, Z0B4d.,

Dr . R.

Vai thiyanat han, Dr . P. Per umal

publications, India(Pvt) Chennai7.

&L i ng-b & wddech

3 | Srinath L.S>- Strength of materials Macmillan India Limitedi New Delhi,2017
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Reference Books:

1 |Popov.E.P., AEngineer i ngHalMelndia,NewDelhi of sol i

ds o, P

2 |Beer F.P and Johnston R, fH daolh Go nThird Editionf Ma 't

eri al s q

3 |Ti moshenko S.P., AEl ements ofHillSNewRethigt h of Mat er i ¢
4 Nash W.A., ATheory and Probl ems in St r eHiBobk Co.fNew
York.
5|Rajput. R. K., AStrength of Materialso, S. Chand /¢
Bl oon
Course Outcomes: Taxonom
Upon completion of thisourse, the students will be able to: y
Mapped
To acquire basic knowledge of stress strain and deformation of structures of varying cross
CcoO1 Knowledge
of bars.
To draw Shear Force and Bending Moment Diagrantréorsverse loading under various types
CcO2 . Analyse
loadings and beams.
CO3 | To solve problems of Torsional shear stress for shaft and stiffness and deflection of springg Apply
Cc0O4 | Describe the mechanical behaviafirengineering materials subjected to various types of stre| Understand
Understand the concept of mechanical behawiodier dynamic loading of various tests to find
CO5 . . . Understand
stresses induced in the materials.
COURSE ARTICULATION MATRIX

COs/

POs POl1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1| PSO2 | PSO3
CcO1 1 1 - 2 - - 1 - - - - 1 - - -
co2 1 1 - - - - - - - - - 1 - - -
CcO3 1 1 - 1 - - - - - - - 1 - - -
CcO4 1 1 - 1 - - - - - - 1 1 - - -
CcO5 1 1 - 1 - - - - - - 1 1 - - -
Avg 1 1 - 125 - - 1 - - - 1 1 - - -
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22CSOEO1 OBJECT ORIENTED PROGRAMMING CONCEPTS

PREREQUISITES CATEGORY | OE | Credit 3
Problem Solving and C Programming L T P | TH
Hours/Week
3 0] 0 3
CourseObjectives:
1.

To understand object oriented programming concept

2. ITo apply object oriented concept for problem solving

3. [To design solutions to the real world problems using object oriented concept.

UNIT | INTRODUCTION 9 1 0/0]9

Procedure oriented programming paradig@bject oriented programming paradignBasic concepts of object orien
programming, benefits of OOP, application of OORC++ fundamental$ structure of C++ program, tokens, data tyf
Operators and expression€ontrol structures Functions

UNIT I CLASSES AND OBJECTS 910109

Classes and objectsfriend functions constructors and destructer®perator overloading binary and unary opera
overloading using member function and friend functidiype conversions.

UNIT 1l INHERITANCE AND VIRTUAL FUNCTIONS 910/0]| 9

Inheritance defining derived classes, types, virtual base classes, abstract classes, constructor in derivedPolatses
pointers to objects, this pointer, pointer to derived clas¥@sual functions.

UNIT IV TEMPLATES AND EXCEPTION HANDLING 9 10/0] 9

Generic Classésclass template, class templates with multiple parame@eseric Functionsfunction templates, functi
templates with multiple parameters, member function templ&eseption handling basicsexception handling mechanig
rethrowing an exception .

UNIT V CONSOLE I/0O AND FILE HANDLING 9100 9

C++ Stream Classdsunformatted 1/0 operations, formatted console 1/0O operations, manipuldfiles-classes for fil
operation, opening aradosing a file, detecting end of file, files modes, sequential file operations, random file operat

Total (45L) =45Periods

Text Books:

1. E. Balagurusamfi Obj ect Ori ented Programmi ng w-Hil, B020C + + 0 ,

ReferenceBooks:

1. Herbert Schildt, "The Complete Reference C++", R
2 Bjarne Stroustrup, fAThe CEdipiogr aAchohi sgnl sVagluaygsg
3. |K.R.Venugopal, Rajkumar Buyya, T.Ravishankar , Mastering in C++, Second Edition, Tata McGraw Hill,20]

CourseOutcomes: Bl o0 mg
Uponcompletionof this coursethe studentsill beableto: Taxonomy
Mapped
CO1 | Familiarize the object oriented programming concepts, Generic Programming and hajUnderstand
exceptions.
CO2 | Build Object Oriented Programming concepts for problem solving. Apply
CO3 | Develop solutions to real world problems using Object Oriented Concepts. Apply
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22CSOEQ02 OPERATING SYSTEMS PRINCIPLES
PREREQUISITES CATEGORY | OE| Credit| 3
NIL L| T| P| TH
Hours/Week
ours/Wee 3 ol ol 3
CourseObjectives:

1. | Tounderstandhestructureandfunctionsof Operatingsystems

2. | Tounderstandheprocessonceptsandschedulingalgorithms

3. | Tounderstandheconcept ofprocessynchronizatioranddeadlocks

4. | Tolearnvariousmemorymanagemergchemes

5. | Toillustratevariousfile systemsanddisk managemergtrategies

UNIT | INTRODUCTION AND OPERATING SYSTEM STRUCTURES 9 00| 9

Main frame Systems, Desktop Systems, Multiprocessor Systems, Distributed Systems, Clustered Systems,
systems, Hand held Systen@perating Systems StructureSystem Components, Operating System Services, Syster
System Programs, System Design and Implementation.

UNIT I PROCESS MANAGEMENT 91010 9

Processefrocess Concepts, Process Scheduling, Operation on Process@per@tng Processes, InterPro
Communication; Thread#ultithreading Models, Threading Issues; CPU Scheduliagic Concepts, Scheduling Crite
Scheduling Algorithms.

UNIT 1l PROCESS SYNCHRONIZATION AND DEADLOCKS 9 0|0 9

Process SynchronizatiorThe Critical Section Problem, Semaphores, Classical Problem of Synchronization, M
Deadlocks Deadlock Characterization, Methods for handling Deadlo€esadlock Prevention, Deadlock Avoidal
,Deadlock Detection, Recovery from Deadlock.

UNIT IV MEMORY MANAGEMENT AND VIRTUAL MEMORY 9 0|0 9

Memory ManagemenBackground, Swapping, Contiguous Memory Allocation, Paging, Segmentaggmentation wi
paging; Virtual Memory Demand paging, Page Replacement, Thrashing.
UNIT V FILE SYSTEM AND MASS-STORAGE STRUCTURE 9 00 9

File System Interface File Concepts, Access methods, Directory Structure, File SharingPFakection; File Syste
Implementation- File System Structure and Implementation, Directory Implementation, Allocation Methods, Fre
Management; MasStorage StructureDisk Structure, Disk scheduling, Disk Management, RAID Structure.

Total (45L) =45Periods

Text Books:

1. |Abraham Sil berschat z, P.B. Galvin, G. Gagne 'Oper
2003.

ReferenceBooks:

1. Andrew S. Tanenbaum, "Modern Operating Systems,

2. D. M. Dhamdhere, ASystems Programming and Operatinrn
Company, 1999.

3. Maurice J. Bach, "The Design of the Unix Operati
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COURSE OUTCOMES:

Bl oomos

_ . Taxonomy
Upon completionof the course the studentswill be ableto: Mapped
Cco1 Interpretthe componentandfunctionalitiesof the operatingsystem Understand
CO2 | Apply variousservices and concepts of operating system to real time applications |Apply
CO3 | Analyzethe issues related to operating system and provide sistabtions. Analyze
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22CSOEO03 COMPUTER COMMUNICATIONS AND

NETWORKS
PREREQUISITES CATEGORY OE | Credit | 3
NIL L T|P|TH
Hours/Week
310]0]|3
CourseObjectives:

1. [To study the concepts of data communications and functions of different ISO/OSI reference architecture

2. [To understand the error detection and correction methods and also the types of LAN

3. [To study the concepts of subnetting aodting mechanisms

4. |To understand the different types of protocols and congestion control

5. [To study the application protocols and network security

UNIT I DATA COMMUNICATIONS AND PHYSICAL LAYER 9 00| 9

Data Communication; Network&hysicalStructures (Types of Connections, Physical Topology),Categories of Nei
Interconnection of Networks: Internetwork; Protocols and Standards; Network Mduel®SI Model, Layers in the C
Model, Addressing; Transmission mediaiided Media, Unguided Mka.

UNIT I DATA LINK LAYER 910 0] 9

IntroductionTypes of errors, Redundancy, Detection versus Correction; Block Cé&gling Detection and Correcti
(VRC, LRC, CRC, Checksum, Hamming Code);Data link Confftdw Control (Stop andWait, Sliding Window),Errg
Control (Automatic Repeat Request, Sapwait ARQ, Sliding Window ARQ), HDLC; Local Area NetworkEtherne
Token Bus, Token Ring.

UNIT I NETWORK LAYER 9 0|0 9

Network Layer serviceRPacket SwitchingNetwork Layer PerformancdPv4 addresseB’v6 addressing Subnetting
BridgesGateways RoutersRouting AlgorithmDistance Vector Routing, Link State Routing.

UNIT IV TRANSPORT LAYER 9 0|0 9

Duties of the Transport layétser DatagraniProtocotTransmission Control ProtocoCongestion Control and Quality
ServiceCongestion, Congestion Control, Quality of Service, Techniques to improve QoS.

UNIT V APPLICATION LAYER 9 0[{019

Domain Name SystemDomain Name Space, DNS in theernet; Electronic MaiFTP- HTTP- World Wide Web.
Total (45L) =45Periods

Text Book:
1. Behrouz A. Ferouzan, fiData Communi ¢ atHill®a0g. and

ReferenceBooks:
1. | AndrewS.Tanenbaumii C o mpnetivarksfi P H4" edition2008

2. | Willam St a | |Dataagdcomputec o mmu n i cl@feditiomPHR2012

3. | DouglasE.c o meinteynétworkingwith TCP/IRVolume| &" edition,PHI,2008

COURSE OUTCOMES: Bl oombd
Upon completionof the course the studentswill be ableto: Taxonomy
Mapped
co1 Understgnd _the fundamental concepts of networking and working principles of various [Understand
communication protocols.
CO2 Apply thevarious functionalities of OSI layers in real timgplications Apply
COo3 Analyzethevariousnetwork issues in different layers and provide suitable solutions. ~ {Analyze
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22CSOE04 PYTHON PROGRAMMING

PREREQUISITES Category | OE | Credit 3

NIL L | T | P |TH
Hours/Week

3 0 0 3

Course Learning Objectives

1 To Learn the basic concepts of python programming.
2 To write simple programs using python programming concepts.
3 To build simple real world applications using python.
UNIT | INTRODUCTION 9 0 0 9

Introduction- FeaturesThe Basics Numbers, Sequence: Strings, Lists, Tuples, Mapping and set types. Vai@xeators
Expressions Precedence of operatois Comments- Input and output functions Formatting numbers and string
Implicit/explicit type conversion.

UNIT I CONDITIONS,CONTROL STRUCTURES AND FILES 9 0 0 9

Conditionals and loops statementelse statemerit elif-Conditional Expressionwhile statemenfor statement break
continuei pass; Files and Input/ Output.

UNIT I PYTHON EXCEPTIONS, MODULES AND PACKAGES 9 0 0 9

Errors and ExceptiorisintroductionDetecting and handling ExceptieriRaising Exceptions AssertionsStandard Exception
T Modules: user defined modules, random and o s mod#askages.

UNIT IV FUNCTIONS 9 0 0 9

FunctionsCalling functionsCreating functiong?assing FunctionBormal Argumentsd/ariable length argumentd/ariable
scopel Recursion Map, Filter, Reduce and List Comprehensittesators-Generator Expressions.

OBJECT ORIENTED PROGRAMMING AND REGULAR

UNIT V EXPRESSION

Introductioni ClassesClass Attribute§ Instancednstances attributeBuilding and Method InvocatieStatic methods an
Class Method$ InheritanceOperator overloadingregular Expression.

Total (45L) =45Periods

Text Books:

1. [ Wesley J.Chwii Cor e Pyt h o n iPrenticegHalla ThindiEditprd 2012.

ReferenceBooks:

1. |[Swaroop C N, A A Byte of Python A, ebshelf I nc.,
2. |AA Practical I ntroduction to python programmingo,

3. |[Learning to Program with Python, o Richard L. Hal t

COURSE OUTCOMES: Bl oombs
Upon completionof the course the studentswill be ableto: Taxonomy
Mapped
co1 To understand the basic concepts of python programming. Understand
CcO2 To design simple programs using python programming concepts. Apply
co3 To apply python programming concepts in the veadld application. Analyze
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22CSOEOQ05 INTRODUTION TO PROGRAMMING IN JAVA

PREREQUISITES CATEGORY | OE | Credit 3
C Programming L 7! PI| TH
Hours/Week 3 ol o 3

Course Objectives:

1. | To familiarize and apply the Object Oriented concepts andfgatares
2. | To write the standalone applications and applet applications
3. | To build simple chart application and Database Connectivity

UNIT | INTRODUCTION TO JAVA 91 0/ 0] 9

Fundamentals of object oriented programmijaya features, comparing JAV#ith C and C++, JAVA environme
Overview of java languagejava program structure, java tokens, java statements, implementing java program, jay
machine, command line arguments; constants, variables and data Ypesators and expression®ecision making
branching and looping.

UNIT Il JAVA FEATURES 91 0] 0 9

Classes, objects methodsarrays, Strings and Vectdrdnterfacesi Packages Multithreaded programmingExceptio
handling.

UNIT 1l APPLET 91 0| 0] 9

Applet programmingbuild applet code, applet life cycle, creating executable applet, designing a web page, applet ta
the applet ,passing parameters to Applet; Graphics prograningiraphics class, lines, rectangles, circles, ellipses, ar
polygons

UNIT IV AWT CONTROLS 91 0 0| 9

Event handlingi event handling Mechanisms, delegation event model, event classes, sources of events
interfaces; AWT- AWT controls, Layout Managers, Menu Bars and Menus, Dialog Boxes, FileDialogs;

, eve

UNIT V I/O FILES AND JDBC 91 0] 0O 9

I/O Files concepts of stream, stream classes, byte stream classes, character stream classes, file classes, cre
reading and writing characters and bytes; Design of JDBIBC drivers; JDBC programming concepBatabase concef
making ®nnection, executing SQL commands, managing connections, statements, and result sets; Query- &repatie
Statements.

Total(45L)=45Periods

Text Books:
1. | E. Bal aguruswamy, AProgrammingl)wi th javao, Sixt
2. | PatrickNaught on | Herbert Schildt, ifiThe Compl ete Re

, 2021 (Unit IV- V)
Reference Books:

1. |Cay S. Horstmann, Gary Cornell i Core Java 20 E

2. Graham Hamilton ,Rickat t el | |, Maydene Fisher ,0JDBC Databa

3. |Paul Deit el and Harvey Deitel, AJava How to Prog
COURSEOUTCOMES: Bl o oTaxosomy
Upon completion of the course ,the students will be able to: Mapped

co1 Familiarize the Object Oriented concepts and java features Understand

coO2 Build the simple standalone applications and web applications Create

CcO3 Develop simple application using files and Database Create
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22CSOE06 COMPUTER ORGANIZATION SEMESTER VI

PREREQUISITES CATEGORY | OE | Credit | 3

Digital Principles and System Design L TPl TH

Hours/Week 3101013

CourseObjectives:
1. | To understandhe basic structureand operationsof digital computer and to learn theorking of different arithmet
operations.

2. | To expose differertiypesof processocontrolandthe concepiof pipelining and tdamiliarize hierarchicamemorysysten
includingcachememoryand virtualmemory
3. | Toexposethedifferentwaysof communicatingvith I/0O devicesandstandard/O interfaces

UNIT | INTRODUCTION 910]| 0 9

Functionalunits,BasicOperationalConceptsBus Structure, Memory LocationandAddressesMemoryOperations|nstruction
and InstructiorSequencingAddressingmnodes.

UNIT Il ARITHMETIC UNIT 9100 9

Addition andSubtractionof SignedNumbersDesignof FastAdders, Multiplicationof PositiveNumbers, BootAlgorithm, Fas
Multiplication, IntegerDivision, Floating pointhumberoperations.

UNIT Il PROCESSORUNIT AND PIPELINING 9 |0] O] 9

FundamentaConceptsExecutionof Instruction,Multi Bus OrganizationHardwiredcontrol, Micro programmed control, Bas
Concepts of pipelining, Data Hazards, Instruction Hazards, Data path & CGotisiderations.

UNIT IV MEMORY SYSTEMS 910 0] 9

Basic Concepts, SemiconductorRAM, ROM, Cache memory, Improving Cache Performance,Virtual memoryMemory
ManagementequirementsSecondanstorageDevice.

UNIT V INPUT AND OUTPUT ORGANIZATION 9 |0] O] 9

Accessingl/O devices,Programmed/O, Interrupts, Direct Memory Access, Interface circuits, Standardl/OInterfaceqPCI
SCSI,USB).

Total (45 L)=45Periods

Text Books:

1. | Carl Hamacher V.,Zvonko G.Vranesic, Safwat G. Zaky, " Comparganization ", Tata McGraw Hith Edition,
2008.
ReferenceBooks:

1. | PattersorandHennesseyi C o mp @rgaeizatiorandDesign". TheHardware/SoftwaréterfaceHarcourtAsia
MorganKaufmann 3rd Edition, 2007
2. | Hayesii C o mpArdhieectureandOrganizatior!', 3" edition, TataMcGrawHill, 2006
3. | HeuringV.P.,JordarH.F.," ComputerSystemDesignandArchitecture", 61 edition,AddisonWesley2008

COURSE OUTCOMES Bl oomés
Upon completion of the course, theidents will be ableo: Taxonomy
Mapped
CO1 | Understand the working principles of computer components Understand
CO2 | Design the arithmetic and processing units Create
CO3 | Analyze the various computer components Analyze

GCE, SALEM (AUTONOMOUB)ZR SYLLABUS 219



22CSOEO07 DATA STRUCTURESUSING C++ SEMESTER VI

PREREQUISITES Category | OE Credit 3

C Programming L T P TH
Hours/Week

3 0 0 3

Course Learning Objectives

1 To comprehend the fundamentals of object oriend programming, particularly in C++
2 To design linear andon lineardata structure using object programming concepts
3 To apply various sorting and searching alogorithims.
UNIT | DATA ABSTRACTION & OVERLOADING 9 0 0 9

Overview of C++ 1 Structuresi Class Scopeand AccessingClass Membersi ReferenceVariablesi Initialization 7
Constructors Destructors Member Functions and Classie$riend Functioin DynamicMemory Allocation T Static
Class Membersi ContainerClassesand Integratorsi Overloading: Function overloadingndOperatorOverloading.

UNIT I INHERITANCE AND POLYMORPHISM 9 0 0 9

Base Classes and Derived Classd®rotected Membert Casting Class pointers and Member Functibr@verriding i
Public, Protected and Private Inheritaind@onstructors and Destructors in derived Clagdesplicit Derivedi ClassObject
to Basei ClassObjectConversioni Virtual functionsi this Pointeri Abstract Bas€lasseandConcreteClasses Virtual
Destructorg DynamicBinding.

UNIT 1l LINEAR DATA STRUCTURES 9 0 0 9

AbstractData Types(ADTs) i List ADT i arraybasedimplementationi linked list implementationi Singly Linked lists
T PolynomialManipulationi StackADT T QueueADT i Evaluatingarithmeticexpressions.

UNIT IV NON-LINEAR DATA STRUCTURES 9 0 0 9

Treesi Binary Treesi Binary tree representatiorand traversalsi Application of treesi Binary SearchTree - Heaps-
Operationsof Heaps- Binary Heap - Max Heap - Min Heap - Graph and its representationg Graphlraversalsi
Representationf Graphs Breadthfirst searchi Depthfirst search.

UNIT V SORTING AND SEARCHING 9 0 0 9

Sortingalgorithms:Insertionsorti Quick sorti Mergesorti SearchingLinearsearch Binary Search

Total (45L) =45Periods

Text Books:

1 DeitelandDeitel,i C + HowToP r o g rTenthBdjtion, PearsorEducation2017.

2 Mark Allen Weiss, i D a $tracturesand Algorithm Analysisin C + + Bourth Edition, Addison Wesley,
Copyright2014.

Reference Books:

1 BhushanTrivedi, i Pr o g r awmithmANSIgC++, A StepBy-Stepa p p r o @xfold &niversity Press2010.

2 Goodrich,MichaelT., RobertoTamassiaDavid Mount, fi D aStracturesandAlgorithmsin C + +@hEdition, Wiley.

2004.

3 ThomasH. Cormen, Charles E. Leiserson, Ronald L. Rivest and Clifford Stein, il nt r otbuct i g
Al g o r iSedomEdiign, Mc GrawHill, 2002.
Bjarne Stroustrup, fAThe C++ programming | anguage

Ellis Horowitz, Sartaj Sahniand Dinesh Mehta, i F u n d a moé Datasstrusturesin C + + Galgotia
Publications2007.
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Bl oomo

Course Outcomes:

Upon completion of this course, the students will be able to: Taxonomy Level
co1 | Understandheconceptsf Objectorientedprogramming Understand

co2 | Design linear andonlinear data structure using object oriented programming concepts | Apply

CO3 | Apply various sorting and searching Alogarithms. Analyze
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22CSOEO08 CLOUD COMPUTING FUNDAMENTALS

PREREQUISITES: CATEGORY OE Credit 3
Computer Networks

P Hours/Week L T P TH

3 0 0 3

Course Objectives:

To introduce the broad perceptive of Parallel Computing, Distributed Computing and Cloud Computing.

To understand the concept of Virtualization, Cloud ArchitectureStachge.

1
2
3. | To understand the Cloud Platforms in Industry and Software Environments.
4

To understand the concept of Cloud Security and Applications.
UNIT | INTRODUCTION 9| 0| O 9

The vision of Cloud Computingy Defining a Cloud The CloudComputing reference modeCharacteristics and Benef|
Historical developments: Distributed systeim¥irtualization - Web 2.0- Serviceoriented computing Ultility -oriente
computing.
Principles of Parallel and Distributed Computing: Parallel vs. distributed computitegnents of parallel and distribu
computing- Technologies for distributed computing.

UNIT Il VIRTUALIZATION 9/ 0] 0 9

Introduction- Characteristics of Virtualized environmenigirtualization techniques: Machine Referefdedeli Hardwar
Level Virtualization- Programming Language Level Virtualizatidipplication Level Virtualization- Other types (¢
Virtualization- Pros and cons of Virtualization.

UNIT I CLOUD ARCHITECTURE AND STORAGE 91 00 9

The cloudreference model: laaS, PaaS, SaasS; Types of clouds: Public tIBusgate cloud$ Hybrid cloudsi Community
clouds ;Architectural design challenges.

Cloud Storage: Storage as a ServicAdvantages of cloud storageCloud Storage Provider: Amazon Simple Sto
Service (S3).

UNIT IV

CLOUD INDUSTRIAL PLATFORMS AND SOFTWARE

ENVIRONMENTS 91010 9

Cloud Platforms in Industry: Amazon Web Servigdoogle App Engine Microsoft Azure; Cloud Software Environme]
-Hadoopi Map ReduceEucalyptus OpenNebula;

UNIT V CLOUD SECURITY AND APPLICATIONS 91 0| 0 9

Security in the cloud: Cloud Security challengesSoftware as a Service Security: Security ManagerieSecurity
governancé Security Architecture DesigtVirtual Machine Security Identity Access Management.
Cloud Scientific Applications: Healthcare: ECG analysis in the el@eb science: Satellite Image Processing.

Total (45 L)=45 Periods

Text Books:

1. Raj kumar Buyya, Christian Vec c@damputinghoun8atiohsaamh r a i |
Applications Programmingo, TMGH, 2013.

2. Rittinghouse, John W., and James F. Ranso@mud Computing: Implementation, Management and
Security. CRC Press, 2017.

Reference Books:

1. KaiHwang. Geof freyC. Fox. JackJ. Dongarr a, i Distrilk
The I nternet of Thingso, 2012 EIl sevier

2 Barrie Sosinsky, fACloud Computing Bibleo, Wiley
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COURSE OUTCOMES:
Upon completion of theourse, the students will be able to:

Bl o oTaxosomy
Mapped

CO1 | Explain the main concepts and architecture of Parallel computing, Distributg Understand
Computing and Cloud Computing.

CO2 | Analyze the concept of Virtualization, Cloddchitecture and Storage. Analyze

CO3 | Analyze the Cloud Platforms in Industry and Software Environments. Analyze

CO4 | Identify the security issues in scientific and real time applications. Apply
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22CSOE® ARTIFICIAL INTELLIGENCE AND MACHINE
LEARNING
PREREQUISITES: CATEGORY OE Credit 3
Hours/Week L T P TH
3 0 0 3

Course Objectives:

1. [To learn the various characteristics of Intelligent agents, different search strategies and represent kn
solving Al problems
2. [To understand the need for machine learning for various problem solving

3. |[To study the various supervised, sesupervised and unsupervised learning algorithms in machine learning
UNIT | INTRODUCTION 91 0] O 9

Introductiori Definitioni Future of Artificial Intelligencé Characteristics of Intelligent AgefifBypical Intelligent Agent
T Problem Solving Approach to Typical Al problems.

UNIT II PROBLEM SOLVING METHODS 9100 9

Problem solving Method$ Search StrategiedJninformedi Informed i Heuristicsi Local Search Algorithms a
Optimization Problem$ Searching with Partial Observation€onstraint Satisfaction ProblemsConstraint Propagati
T Backtracking Search Game Playing Optimal Decifons in Game$ Alphai Beta Pruning.

UNIT 1 KNOWLEDGE REPRESENTATION 9|1 0| 0 9

First Order Predicate Logi¢ Forward ChainingBackward Chainingi Resolutioni Knowledge Representatioi
Ontological Engineeringcategories and ObjectsEventsi Mental Events and Mental ObjedtsReasoning Systems
Categories Reasoning with Default Information.

UNIT IV LEARNING PROBLEMS 9/ 00 9

Perspectives and Issuie€oncept Learning Version Spaces and Candidate Eliminatibrisductive biag Decision Tre
learningi Representation Algorithm i Heuristic Space Search.

UNIT V NEURAL NETWORKS AND GENETIC ALGORITHMS 91 0| 0 9

Neural Network RepresentatidnProblemsi Perceptrond Multilayer Networks and Back Propagation Algorithii
Advanced Topic$ Genetic Algorithmd Hypothesis Space Searthenetic Programming Models of Evaluation af
Learning.

Total (45 L)=45 Periods

Text Books:
1. |S.Russelland P. Norvig, Ar t i fi ci al Intelligence: A Modern A
2. | . Brat ko, "Prol og: Programmi ng f orWesleytdutatiooal a |

Publishers Inc., 2011
3. Tom M. Mi t c h ddatning, McMravHiti Edooation (India) Private Limited, 2013.

Reference Books:

1. M. Tim Jones, "Arti ficioal I ntelligence: A Syste
Inc.; First Edition, 2008

2. Nils J. NiQuesanforTHetificial I ntelligenced¢, Cg

3. William F. Clocksin and Christopher S. Mel I'i sh,

Springer, 2003
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E-References:
1. | https://builtin.com/artificialintelligence
https://science.howstuffworks.com/robot6.htm

2.
3. | https://onlinecourses.nptel.ac.infnoc18_cs40/preview, (Prof. Sudeshna Sarkar,|IT KHARAGPUR
4

Shai ShalesShwartz, Shai Beiavid, Understanding Machine Learning From TheoryAtgorithms, Cambridge
University Press, 2014

5. | Machine Learning. Tom Mitchell. First Edition, McGratill, 1997

COURSE OUTCOMES: Bl oomn
Taxonomy

Upon completion of the course, the students will be able to: Mapped

CO1 |Use appropriate search algorithms for any Al problem Apply

CO2 [Represent a problem using first order and predicate logic Understand

CO3 |Differentiate between supervised, unsupervised,-sepervised machine learning Analyze
approaches

CO4 Discuss the decision tree algorithm and identity and overcome the problem of over| Apply
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22ECOEO1 FUNDAMENTALS OF ELECTRON DEVICES OPEN ELECTIVE

PREREQUISITES CATEGORY | OE | Credit 3

L [ T [P]TH
3|0 0| 3

Hours/Week

Course Objectives:

1. | To understand the fundamentals of electron devices and apply the knowledge of these devices in €
circuits.

2. | To design and analysgngle stage and multistage amplifier circuits.

3. | Tounderstand and classify different kinds of power and feedback amplifiers.

Unitl | SEMICONDUCTOR DIODE [ 9 [o]of o

PN junction diode, Current equations, Energy Band diagram, Diffusion and drift current densities, forward and
reverse bias characteristics, Transition and Diffusion Capacitances, Switching Characteristics, Breakdown in

“Unitll | BIPOLAR JUNCTION TRANSISTORS [9 Jo o] 9

NPN-PNP-OperationsEarly effectCurrent equationd Input and Output characteristics of CE, CB, TBybrid -p
modeli h-parameter model, Multi Emitter Transistor.

Unit Il | FIELD EFFECT TRANSISTORS | 9 | ofo] 9

JFETsd Drain and TransfecharacteristicsCurrent equationfinch off voltage and its significanc®OSFET
CharacteristicsThreshold voltage, IMOSFET, EMOSFET Characteristic® Comparison of MOSFET with JFET

Unit IV | SPECIAL SEMICONDUCTOR DEVICES | 9 [ o]o] 9
Metal-Semiconductor JunctietESFET, FINFET, PINFET, CNTFET, DUAL GATE MOSFET, Schottky barrier
diodeZener diodeVaractor diodd Tunnel diode, LASER diode.

Unit V \ POWER DEVICES AND DISPLAY DEVICES \ 9 \ 0 \ o| 9

UJT, SCR, Diac, TrigdPower BJT Power MOSFETDMOS-VMOS, LED, LCD, Photo transistor, Opto Coupler,
Solar cell, CCD.

Total (45L) = 45 periods

Text Books:
1. |Mi Il Il man and Hal ki as, AEl ectronic Devices and C
2 Salivahanan. S, Suresh Kumar . N, Vall avaraj . A,

McGraw Hill 2016
Reference Books:

1. |Robert L. Boylestad and Louis Nashel sky, fE1lléhc

Edition. 2014
2. | Bhattacharya and Sharma, #fASolid State Electron
3. ]R. S. Sedha, AA Textbook of El ectronic Devices a
4. |DavidA.Belli El ectronic Devices and Circuitso, 5t h E

E-References:
1. https://archive.nptel.ac.in/courses/108/108/108108122/
2. https://www.youtube.com/watch?v=qqQ8wiRiml
3. https://slideplayer.com/slide/12438044/
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Course Ou

tcomes:

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

Bl oomoés

Taxon

CO1 | Analyze the characteristics of semiconductor diodes. Understanding

CO2 Describe the problems of Transistor circuits using mog Analysing

COo3 Analvze the knowledaoe of various tvpes of FET. Analvsina

Co4 Gain a knowledge on special semiconductor devices Understanding

CO5 Understand the knowledae on Power and Disdkaices. Understandina

COURSE ARTICULATION MATRIX
COs/POs | PO | PO | PO| PO4| PO | PO| PO|PO| PO| PO | PO| PO | PSO| PSO | PSO
1 2 3 5 6 7 8 9 10 11 | 12 1 2 3

Co1 2 3 1 |- - - - - - - - - 1 - -
CO2 2 3 1 2 |- - - - - - - - 2 - -
COo3 2 3 1 3 |- - - - - - - - 3 - -
CO4 1 2 1 |- - - 1 |- - - 1 3 3 - 1
CO5 1 3 1 1 1 |- 1 |- - - 2 3 3 1 2
Avg 16| 28| 1 2 2 |- 2 |- - - 15| 3 2.4 1 1.5

3/2/1- indicates strength of correlation-k8gh,2- Medium, % Low)
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22ECOEO02 PRINCIPLES OF MODERN COMMUNICATION SYSTEMS OPEN ELECTIVE

PREREQUISITES CATEGORY | OE | Credit 3

L | T|P|TH
3 olols

Hours/Week

Course Obijectives:

1. | To have the knowledge of the basic concepts of AM, FM and PM.
2. | To gain knowledge about different pulse modulation and digital modulation techniques.

3. | To gain knowledge about technical information on satellite communication and wireless communication

Unit | FUNDAMENTALS OF ANALOG COMMUNICATION 9 0019

Modulation: Introduction- Amplitude modulation: Modulator and demodulator with waveforrAsgle Modulation:
Frequency modulation: Modulator and demodulator with waveferRtg|ase modulationEquivalence between Pl
and FM - FM transmitters and receivers (Block giiam approach only} Comparison of various Analo
Communication System (AMFM 1 PM).

Unit 11 BASICS OF DIGITAL COMMUNICATION AND PULSE 9 ololog
MODULATION
Pulse Amplitude Modulation (PAM) Pulse Width Modulation (PWM) Pulse codéModulation (PCMj Differential
Pulse Code Modulation Pulse Position modulation: Generation and detecti@omparison of various Pulg

Communication System (PAMPWM i PCM - PPM).
Unit Il DIGITAL MODULATION TECHNIQUES 9 0ololo9

Amplitude Shift Keying (ASK) Frequency Shift Keying (FSKk)Minimum Shift Keying (MSK)i Binary Phase Shif
Keying (BPSK)i QPSKi M- ary PSk Comparison of various Digital Communication System (ASKSKT PSK).

Unit IV SATELLITE COMMUNICATION 9 0019

History of SatellitesK e p | e r 0SatelliteaOnbgsGeo synchrous SatellitesSatellite Classification Footprints-
Satellite system link models: Uplink model and down link medelultiple Access Techniques: TDMAFDMA-
CDMA-SDMA - Comparison of Multiple Access Schemesrious satellite services.

Unit CELLULAR MOBILE COMMUNICATION 9o lololg

Cellular concept Frequency reus€hannel Assignment Strategydand off mechanism Basic propagation model
Reflection- diffraction andscattering BluetoothWLAN -Global System for Mobile Communications (GSM3PRS.

Total (45L)= 45 Periods

Text Books:
1. Rappaport T.S, "Wireless Communications: Principles and Practice", 2nd Edition, Pearson Educatior

2. Simon Haykini Co mmuni c at i ®HditioR,ahh Wileys&Spns, 2010
Reference Books:
1. Dennis Roddy, John Coolen, AEI ect r & rdition., ZDd6mmu n

2. H. Taub, D L Schill i ngoamdn Gc 8Ediiam,PeéafisehEducatidn,2008.s

3. B. P. Lat hi , iModern Anal og a'hAtlitioD,iOxford @nlversitycPnessy n
2007.

4. AnokhSingh | APrinciples of Communication Eng

E-References:

1. http://www.nptelvideos.in/2012/11/communicatiengineering.html

2. |https://www.tutorialspoint.com/analog communication/analog communication introduction.htm
3. |https://ocw.mit.edu/courses/electri@gineerineandcomputerscience/73-communicatiorsystem
designspring2006/lecturenotes/
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http://www.nptelvideos.in/2012/11/communication-engineering.html
https://www.tutorialspoint.com/analog_communication/analog_communication_introduction.htm
https://ocw.mit.edu/courses/electrical-engineering-and-computer-science/6-973-communication-system-design-spring-2006/lecture-notes/
https://ocw.mit.edu/courses/electrical-engineering-and-computer-science/6-973-communication-system-design-spring-2006/lecture-notes/

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

Bl oomés T
Mapped

CO1 | Understand the need for modulation and how analog modulation takes place

Understanding

CO2 | Understand the features of digital communication and pulse modulation.

Understanding

CO3 | Analyse various digital modulation schemes.

Analysing

CO4 | Have the knowledge about satellite communication.

Remembering

CO5 | Have the basics of wireless and mobile communication.

Remembering

COURSE ARTICULATION MATRIX

COs/POs | PO | PO | PO| PO4| PO | PO|PO|PO|PO| PO |PO| PO | PSO| PSO| PSO

1 2 | 3 5 | 6|7 | 8| 9| 10 | 11| 12 1 2 3
Co1 2 2 1| 2 1 |- - - - - - - 3 2 2
CO2 2 2 1 1 1 |- - - - - - - 2 1 2
COo3 1 3 |2 2 1 |- - - - - - - 3 1 2
CO4 2 2 1 1 1 |- - - - - - - 3 2 2
CO5 1 2 | 2| 1 1 - |- |- |- |- - - 3 5 5
Avg 16 | 22 |14 14| 1 |- - - - - - - 28 | 1.6 2

3/2/1- indicates strength of correlation-t8gh,2- Medium,% Low)
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22ECOEO3 MICROCONTROLLERS AND ITS APPLICATIONS OPEN ELECTIVE

PREREQUISITES CATEGORY OE | Credit 3
T|P|TH

Hours/Week
3 0|0 3

Course Objectives:

1. To learn microcontroller basics and get exposure to 8051 architectures
2. To embed angrogram with 8051 microcontrollers
3. To introduce the advanced features in microcontrollers and its applications
Unit | INTRODUCTION TO 8051 MICROCONTROLLER 9|00 9

Introduction to the concepts of microprocessors, microcontrollers, RISC, Gigd@ard and Von Neuman
architectures. Selection of microcontrollers, variants of MSfamily and their features. Applications
microcontrollers. 8051 architecturRegisters in 80541Pin description 8051 parallel I/O portsmemory organization

Unit 11 ASSEMBLY LANGUAGE PROGRAMMING 9100 9

Features of machine language, assembly language, atdeleand higHevel languages. 8051 Addressing mog
Instruction set: Classification, syntax and function of instructions, example programs.

Unit Il I/O PORT AND INTERRUPTS PROGRAMMING 9 /01| 0 9

Features of I/O ports. Byte size I/O, bit addressability and configuring 1/0O ports, interface 1/O devices such
buzzer, pustbutton switch, relay, example programs with assembly. Polling & interrupt methods, execu
interrupt, different typedE and IP registers, enabling, disabling and priority setting, example programs in asse

Unit IV PIC MICROCONTROLLERS 9 101|0 9

Main characteristics of PIC microcontrollér$IC microcontroller familiesl2-bit instruction wordl4-bit instruction
word-16-bit instruction wordinside a PIC microcontroller.

Unit V APPLICATIONS 9 100 9

Multiplexed seversegment display, LCD module, ADC 0804, wave form generation using DAC 080&)did>-
PWM for speed control, Stepper motor, appropriate program.

Total (45L)= 45 Periods

Text Books:
A. Mazi di , J.C. Mazidi &R. D. McKinlay, 06 The 8051
1. | (2ndEdition)
2. | LucioDiJdasicet . al ., API C Microcontrollers: Know It A
Reference Books:
1. Microcontrollers & applications, Ramani Kalpathi, & Ganesh Raja
2. Embedded C Michael .J.Pont Pearson Educatio2002
3. I. Scott MacKenzie, Raphael®.Phan AThe 8051 Microcontroll ero
4 M. Mahal akshmi, 8051 Microcontroller Archite
2008.
E-References:
1. https://nptel.ac.in/courses/108105102
2. https://www.youtube.com/playlist?list=PLm_MSClsnwm9hEIDpFDnGEk¥nF4ug
3. http://www.satishkashyap.com/2012/02/videotureson-microprocessorand.html
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Course Outcomes: _ _ Bl oomés Taxo
Upon completion of this course, the students will be able to:

CO1 | Understand the basics of microcontroller and 8@%hitectures. Understanding
CO2 | Develop programs for control applications using assembly language Applying

CO3 | lllustrate the use of interrupts service routines Applying

CO4 | Understand the PIC microcontroller architecture. Understanding
CO5 | Design microcontroller based simple readrld applications Applying

COURSE ARTICULATION MATRIX
COs/POs | PO | PO | PO| PO4| PO | PO| PO | PO| PO| PO | PO| PO | PSO| PSO| PSO

1 2 3 5 6 | 78] 9 10 | 11| 12 1 2 3
Co1 1 2 |- 2 |- 2 |- - - - - - 3 |- 2
Cco2 1 2 |- - - 2 |- - - - - - - - 1
CO3 2 2 |- 3 |- 1 |- - - - - - 2 |- 3
CO4 1 3 |- 2 |- 2 |- - - - - - 2 |- 1
CO5 2 3 |- 1 |- 2 |- - - - - - 2 |- 2
Avg 14| 24 |- 2 |- 18| - - - - - - 2.25 | - 1.8

3/2/1- indicates strength of correlation-k8gh,2- Medium, % Low)
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22ECOE04 COMPUTER NETWORKS OPEN ELECTIVE

PREREQUISITES CATEGORY OE | Credit 3
Hours/Week L T |P)TH
3 0O |0| 3

Course Objectives:

To introduce the basic concept in modern data communication and computer networking.

To introduce the students the functions of different layers andapthknowledge of data link layer.

To make students to get familiarized with different protocols and network layer components.

To introduce the basic functions of transport layer and congestion in networks.

5. | To understand the concepts of various network Applications and Data security.

Unit | | NETWORK FUNDAMENTALS AND PHYSICAL LAYER lo9]ofo] o
Component3 networksi Topologiesi The OSI reference modelayers and dutieS.CP/IP reference modéllayers
and duties, Physical Layer: Transmission Méd@uided media & unguided medi&IA 232, SONET

Unit 11 | DATA LINK LAYER 9 ]ofo] o9
Logical link control Functions: Framing, Flow control, Error control: CRC, LLgotocols-HDLC, P to P Medium
access layer.Random access, Controlled access, ChannelizatMired LANs: Ethernet IEEE 802.3, IEEE 802.4, g
IEEE 802.5. Internetworking, Interconnection issues, Interconnection deviRepeaters, Hubs, Routers/thies and
Gateways.

Unit Il | NETWORK LAYER 9 [oJo] o
SwitchingCircuit switching, packet switching, message switching. Internet protocols; IPV4, IPV6, ARP, RARP
Network Routing Algorithms Unicast routing protocol: Distance Vector Routingink State Routing.

Unit IV | TRANSPORT LAYER |9 |o|o] 9
Transport Services, Elements of Transport protocols, Connection managériksst, Datagram Protocol (UDPR)
Transmission Control Protocol (TCP)Xongestion Control and Quality of services (Qb®)tegrated Services

Unit V | APPLICATION LAYER |9 ]o]o] o9
Domain Name Space (DN$)Electronic mail (SMTP, MIME, POP3, IMAP4)Application protocols: WWW, HTTP,
FTP and TELNET, Network management protocol: SNMP.

PlwINE

Total (45L)= 45 Periods

Text Books:
1. Behrouz A. Foruzan, AData communication and
2. James. F. Kurouseé& W. Ros s, AiComputer Networ
Reference Books:
1. LarrylL. Petersoné&PeterS. Davie, iComputer Net wor
2. AndrewS. Tanenbaum, iComput er Net workso, PHI , Fou
3. An Engineering Approach to Computer NetwefksKeshav, 2nd Edition, Pearson Education
4, AjitPal , iDataCommunicati onandComputer Net wor k
E-References:
1. https://nptel.ac.in/courses/106105183
2. https://www.mbit.edu.in/wggontent/uploads/2020/05/Computdetworks5th-Edition. pdf
3. https://www.tutorialspoint.com/data_communication_computer_network/index.htm
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Course Outcomes: Bl oomod
Upon completion of this course, the students will be able to: Taxonomy
Mapped
CO1 | : | Explain the basic concept in modern data communication and different level of || Understanding
in the protocol
CO2 | : | Analyse the functions and services of data link layer Analysing
CO3 | : | Categorize théunctions and services of network layer Understanding
CO4 | : | Examine the basic functions of transport layer and congestion in networks Understanding
CO5 | : | Analysethe concepts of various network applications and data security Analysing
COURSE ARTICULATION MATRIX
COs/POs | PO | PO | PO | PO4| PO | PO| PO| PO| PO| PO | PO| PO | PSO| PSO| PSO
1 2 3 5 6 7 8 9 10 | 11| 12 1 2 3
Co1 2 1 1 |- 1 |- - - - - - - 2 - 1
CO2 2 1 2 |- 1 |- - - - - - - 2 1 1
CO3 2 1 1 |- - - - - - - - - 3 1 2
co4 3 2 1 |- 2 |- - - - - - - 2 - 2
CO5 2 1 1 |- 1 |- - - - - - - 1 1 1
Avg 22| 12 12|~ 1.25] - - - - - - - 2 1 14

3/2/1- indicates strength of correlation-f8gh,2- Medium,t Low)
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22ECOEOQ05 BASICS OF EMBEDDED SYSTEMS OPEN ELECTIVE

CATEGORY OE | Credit 3

PREREQUISITES L T|P| TH
Hours/Week 3 ol o 3

Course Objectives:

1. To impart knowledge on embedded system architecture and embedded development Strategies
2. To understand the bus Communication in processors and peripheral interfacing

3. To understand basics of Real Time Operating System

Unit | [ BASICS OF EMBEDDED SYSTEMS |9 ]ojo] 9

Introduction- Fundamental Components of Embedded Syste@isallenges foEmbedded SystemsExamples-
Programming LanguagesRecent Trends in Embedded Systerdgchitecture of Embedded SystemEmbedded
Design Life Cycle Selection ProcessHardware Software Partitioningdevelopment Environment.
Unit |1 | MEMORY MANAGEMENT AND INTERRUPTS |9 |o]0 |9
Memory Access ProcedureTypes of Memory Memory Management MethodsDMA i Memory Interfacing-
Polling Vs Interrupts Types of Interruptsinterrupt Latency Interrupt Priorityi Programmable Interru@ontrollers
- Interrupt Service Routines.
Unit 11 | COMMUNICATION INTERFACES |9 |o]o |9
Interfacing Buses Serial Interfaces RS232/UART- RS422/RS485 12C Interface- SPI Interface USB1T CAN -
IRDA - Ethernet |IEEE 802.11" Bluetooth
UnitlV | REAL TIME OPERATING SYSTEMS |9 Jo Jo |9
RealTime Concepts Task ManagementTask Scheduling Classification of Scheduling Algorithm<Clock Driven
Scheduling Event Driven SchedulingResource SharingPriority Inheritance ProtocelPriority Ceiling Protocol
Inter Task CommunicationMutex - SemaphoresMessage QueuesTimers- Commercial RTOS.
Unit V | VALIDATION AND DEBUGGING |9 [o |0 |9
Host and Target Machine¥alidation Types and Method#Host Testing HostBased Testing Setuarget Testing
- Remote Debuggers and Debug KerrdtkOM Emulator- Logical Analyzefi Background Debug ModenCircuit
Emulator CASE STUDY: RFID System$PS Navigation SysteinDevelopment of Protocol Converter.

Total (45L)= 45 Periods

Text Books:
1 SriramVlyerand Pankaj Gupta, meEmBlysd cand Rea alg r-Kdillmmi n
' Publishing Company Limited, New Delhi, 2006.
2 Arnol d S Berger, " E mAndrdratection t8 Precesees) 9o0o0lB &nd Teghniques,
' Elsevier, New Delhi, 2011.
Reference Books:
1. Prasad K V K K,-TimeBysterasd@becdptsFDesigh and Programiinifige Ultimate
Reference, Himal Impressions, New Delhi, 2003
2. Heat h, AEmbedded Sy antlnepnnsof Blseser, Bassachuysettd] 2003 e s
3. Tammy Noergaard, fAEmbedded Systems Architect
Massachusetts, 2006.
4. Raj Kamal, OEAbeddedcSységegmProgramming, Desi
E-References:
1. https://lecturenotes.in/subject/225/embeddgstemes
2. https://nptel.ac.in/courses/108102045/19
3. https://www.coursera.org/learn/introductiembeddedystems.

GCE, SALEM (AUTONOMOUB)ZR SYLLABUS 234



Course Outcomes: Bl oomés Ta
Upon completion of this course, thudents will be able to Mapped
CO1 | Outline the concepts of embedded systems Remembering
CO2 | Understand the concept of memory management system and interr Understanding
CO3 | Know the importance of interfaces. Understanding
CO4 | Understand real time operating system concepts. Understanding
CO5 | To realize the applications of validation and debugging. Applying
COURSE ARTICULATION MATRIX
COs/POs | PO | PO | PO | PO4| PO | PO|PO| PO|PO| PO | PO| PO | PSO| PSO SO
1 2 3 5 6 7 8 9 10 | 11| 12 1 2 3
co1 3 3 1 3 3 3 2 |- - - 3 3 3 |- 2
CO2 3 3 2 3 3 3 2 |- - - 3 3 3 |- 2
COo3 3 3 3 3 3 3 2 |- - - 3 3 3 |- 2
COo4 3 3 2 3 3 3 2 |- - - 2 3 3 |- 2
CO5 3 3 2 3 3 3 2 |- - - 3 3 3 |- 2
Avg 3 3 2 3 3 3 2 |- - - 28| 3 3 |- 2
3/2/1- indicates strength of correlation-f8gh,2- Medium,t Low)
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22ECOEOQ06 BASICS OF INTERNET OF THINGS OPEN ELECTIVE

PREREQUISITES CATEGORY | OE Credit 3

Hours/Week L T P TH
3 0 0| 3

Course Objectives:

1. To understand the vision of M2M to 10T.

2. To gain an understanding of IOT market perspective.

3. To acquire knowledge on lo T Technology Fundamentals and applications

4, To build small system using Raspberry Pi.

Unit] | M2M TO IOT i THE VISION l9]o]o] 9

Introduction- From M2M to lo T M2M towards lo T: M2M CommunicationThe global contextA use case examp
i Differing Characteristics.

Unitll | M2M TO IOT i A MARKET PERSPECTIVE l9 |o]o |9
Introduction- Some Definitions M2M Value Chaing lo T Value Chains An emerging industrial structure for
T- International driven global value chain and global information monopel2M to lo T-An Architectural
Overviewi Building an architecture Main design principles and needed capabilitiés lo T architecture outline
Standards considerations.

ILIJInit IOT TECHNOLOGY FUNDAMENTALS 9 lololg
lo T Enabling technologiet o T levels and deployment templateBevices and gatewaysData management
Business processes in lo Everything as &ervice (XaaS) M2M and lo T Analytics.
ILi/nit BUILDING IOT WITH HARDWARE PLATFORMS 9 lololg
lo T Systemd_ogical Design using Pythoilo T Physical Devices and End Points T Device- Raspberry Pi
Interfaced Programming Other lo Tdevices lo T Reference ModelReal World Design Constraints.

UnitV [ IOT USE CASES AND APPLICATIONS 9 [o [0 |9
Home automatioutomatic lightingHome intrusion detectiorCities Smart parking Environment Weather
monitoring systerAir pollution MonitoringForest Fire DetectienAgriculture Smart irrigation. Commercig
Building Automationi Introduction- Case study (Phase one) : Commercial building automation to0age study
(Phase two) Commercial building automation in the future

Total (45L)= 45 Periods

Text Books:
Jan Holler, VlasiosTsiatsis, Catherine Mulligan, Stefan Avesand, StamatisKarnouskosBlmyid e ,
1. | Machineto-Machine to the Internet of Things: Introduction to a New Ageloht e | | is gditiong

Academic Press, 2014.
2. Arshdeep Bahga, Vi jay -Mkaddsosne tatpip,r ofialcnhtoe r nlenti voef
Reference Books:

1. |Olivier Hersent, davi dBoswar t hi @pplicatiédsnta the dfnbrt goid]
buil ding automati ond, John Wiley &amp; Sons,

2. Francisd a Cost a, iRet hinking the Internet of Thin
Edition, Apress Publications, 2013

3. Haki maChaouchi , 6The I nternet of Things Conne

4, FabriceTheoleyr, AChun Pang, 6l nternet of Things and MZ
E-References:

1. https://nptel.ac.in/courses/106105166

2. https://onlineitguru.com/loBnline-training.html

3. https://onlinecourses.nptel.ac.in/noc22 cs53/preview
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Course Outcomes: Bl oomés Taxono
Upon completlon of this course, the students will be able to:

CO1 | : | Understand the vision of loT from a global context. Understanding

CO2 | : | Determine the Market perspective of I0T. Remembering

CO3 | : | Understand the 10T technology fundamentals. Understanding

CO4 | : | Build small system using Raspberry Pi. Applying

CO5 | : | Analyseapplications of 10T and case studies Analysing

COURSE ARTICULATION MATRIX

COs/POs | PO | PO | PO| PO4| PO | PO| PO| PO[PO| PO [PO| PO | PSO| PSO| PSO
1| 2|3 5 |67 |8|9]| 10|11 12] 1 2 3
CO1 - 1 |- |- 2 |- |- - |- 7T- E - - -
CO2 2 21221 271-1-1-1- - - 1 1 |- -
CO3 2 | 22212 1-1-1-1- - - 1 1 |- -
CO4 2 | 2221 21-1-1-1- - 2 | 2 2 |- -
CO5 2 | 2221 21-1-1-1- - 2 | - 2 |- 2
Avg 2 8| 2] 22 1- - 1-1- - |2 13] 15 |- 2

3/2/1- indicates strength of correlation-f8gh,2- Medium,t Low)
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22ECOEOQ7 BASICS OF ARTIFICIAL INTELLIGENCE OPEN ELECTIVE
PREREQUISITES CATEGORY | OE | Credit 3

L T |P TH
Hours/Week 3 0 To 3

Course Objectives:

Study about uninformed and Heuristic search techniques.

To Learn techniques for reasoning undecertainty

Introduce Machine Learning and supervised learning algorithms

Study about ensemble and unsupervised learning algorithms.

. | Learn the basics of deep learning using neural networks.

Unit| | PROBLEM SOLVING 9]0 0] 09
Introduction to Al - Al applicationsi problem solving agentssearch algorithms Uninformed search strategiés
Heuristic search strategiéslocal search and optimization problefiadversarial search constraing satisfactio
problems(CSP) .

Unitll | PROBABILISTIC REASONING l9 o]0 |9
Acting under uncertainty Bayesian inference naive bayes models. Probabilistic reasoriiBpyesian networks
exact inference in BN approximate inference in BNcausal networks.

Unit Il | SUPERVISED LEARNING 9 o]0 |9
Introduction to machine learnirigLinear Regression Models: Least squares, single & multiple variables, Ba
linear regression, gradient descent, Linear Classification Models: Discriminant fuin&frobabilistic discriminative
model - Logistic regression, Probabilistic generative mdd®laive Bayes, Maximum margin classifierSupport
vector machine, Decision Tree.

Unit IV | ENSEMBLE TECHNIQUES AND UNSUPERVISED LEARNING |9 [o]o |9
Combining multiple learners: Model combinatimehemes, Voting, Ensemble Learningpagging, boosting,
stacking, Unsupervised learning:rifeans, Instance Based Learning: KNN

UnitV | NEURAL NETWORKS |9 Jo]o |9
Perceptron Multilayer perceptron, activation functions, network trainingradientdescent optimization stochastic
gradient descent, error backpropagation, from shallow networks to deep nétwoiksaturation (aka the vanishir
gradient problemj batch normalization, regularization, dropout.

GIENIAINITS

Total (45L)= 45 Periods

Text Books:
1 Stuart Russell and Petern ANMowdiegh MRAmptriofaichioa l
' Education, 2021
2. Christopher M. Bishop, fAPattern Recognition a
Reference Books:
1. EthemAl paydin, Al ntroduction to Machine Learnin
2. Kevin Night, El ai ne Ri ch, and Nair B. , nArtif
3. Patrick H. Winston, "Atrtificial Intelligence", Third Edition, Peardeducation, 2006
4, Tom Mitchell, AiMachine Learningbo, Mc Gr aw Hi | |
E-References:
1. https://machinelearningmastery.com/
2. https://ai.google/education/
3. https://in.coursera.org/learn/machilearning
Course Outcomes:
Upon completion of this course, the students will be able to: Bl oomés Taxon
COo1 Use appropriate search algorithms for problem solving Understanding
CO2 Apply reasoninguinder uncertainty Applying
COo3 Build supervised learning models Applying
CO4 Build ensembling and unsupervised models Applying
CO5 Build deep learning neural network models Applying
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COURSE ARTICULATION MATRIX
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22EEOEO1 RENEWABLE ENERGY SOURCES SEMESTER Y/III/
PREREQUISITES CATEGORY | OE | Credit 3
Basic Electrical and Electronics Engineering Hours/Week Ié -CI; (F)) T:I3-|

Course Objectives:

1. ‘ To impart knowledge on the different renewable energy sources and technologies.

UNIT | | INTRODUCTION | 9 [ofJo] 9

World Energy Usé Reserves of Energy ResourdeEnvironmental Aspects of Energy UtilisatibrRenewable Energ
Scenario in Tamil Nadu, India and around the WorfRbtentiald Achievements / ApplicationisEconomics of Renewabl
Energy Systems.

UNITIl | SOLAR ENERGY | 9 Jo]o] 9

Solar Radiatiori Measurements of Solar RadiatibnFlat Plate and Concentrating CollectérsSolar Direct Thermal
Applicationsi Solar Thermal Power GeneratiorFundamentals of Solar Photo Voltaic Converdiddolar Cellsi Solar
PV Power Generatioh Solar PV Applications.

UNIT Il [ WIND ENERGY | 9 lo]Jo] 9

Wind Data and Energy EstimatioanTypes of Wind Energy SystenisPerformancé Site Selectiori Details of Wind
Turbine Generatdor Safety and Environmental Aspects.

UNITIV [ BIO i ENERGY | 9 Jo]Jo] 9

Biomass Direct Combustionh Biomass Gasifier§ Biogas Plantg Digestersi Ethanol Productiori Bio Dieseli
Cogeneratiofi Biomass Applications.

UNITV | OTHER RENEWABLE ENERGY SOURCES |l 9 Jo]Jo] 9
Tidal Energyi Wave Energyi Open and Closed Ocean Thermal Energy Conversion(OTEC) Ciycksall Hydre
Geothermal Energy Hydrogen and StorageFuel Cell Systems Hybrid Systems.

Total (45L+0T) = 45 Periods

Text Books:
1. Rai . G.-OConventidhdl Bnrergpour ceso, Khanna Publishers,
2. Twidell, J.W. & Weir, A., ARenewable Energy
3. Godfrey Boyle, ARenewabl e Energy, Power for
Reference Books:
1 Chetan Singh Solanki, Solar Photovoltaics, fi
) Private Limited, New Delhi, 2009.
> Tiwari. G.N., SolarEnergyfi Fundament al s Desi gn, Model I i ng
' New Delhi, 2002.
3. Freris. L.L., AWind Energy Conversion Systen
4. Johnson Gary, L. AWind Energy Systemso, Pren
5. David M. Mousdalé il nt roducti on to Biofuelsodo, CRC Pr ¢
Course Outcomes: Bl oombs T
Upon completion of this course, the students will be able to: Mapped
Co1 . | Recall the available renewable Energy Sources L1: Remembering
CO2 . | Nlustrate the types of generators. L4: Analysing
Cco3 : | Apply different types of mechanism for energy conversion. L3: Applying
Co4 : | Analyze the benefits and challenges in harnessing renewable Energy.| L4: Analysing
CO5 : | Recognize and apply appropriate renewable energy sources. L2: Understanding
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COURSE ARTICULATION MATRIX

%%Z PO| PO |PO|PO|PO|PO|PO|PO|PO|PO|PO]|PO g? gi 2\2
1| 2| 3| 4|56 |7 |8|9|10]|11]12
Cco1 2 1 1 1 2 1 1 1 1 1 1 1 1 1 1
CO2 3 1 1 3 1 1 1 1 1 1 1 1 2 1 1
CO3 1 2 2 1 1 1 1 1 1 1 1 1 2 1 1
CcoO4 3 1 1 3 2 1 1 1 1 1 1 1 2 1 1
CO5 2 1 1 2 1 1 2 1 1 1 1 1 2 1 1
Avg 2.2 1.2 1.2 2 14 1 1.2 1 1 1 1 1 1.7 1.2 1

3/2/T-indicates strength of correlation-igh, 2Medium, t Low)
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22EEOED2 INDUSTRIAL DRIVES SEMESTER Y/III/
PREREQUISITES CATEGORY | OE | Credit 3
Power Electronics, and Electrical Machines Hours/Week Ié -CI; FO) T:

Course Objectives:

1. | To understand the basic components of electric drive system,

2. | To analyze the operation and performance of the chopper fed DCdrive,
3. | To understand the operation and performance of AC nubtoes

4. | To understand the advanced techniques in the control of industrial drives.

Unit| | BASICS OF ELECTRIC DRIVE | 9 Jo]o] 9
Electric drive- introduction and advantages, types and choice of electric drive, components of electric driversgttel
duty class classification continuous, short time and intermittent duty, -$pegpe characteristics of DC and Inducti
motor drive.

UnitIl | DC DRIVES | 9 [ofJo] 9
Review of dc chopper and duty ratio control, chopper fed dc motor for speed control, steady state operation of a cl
drive, armature current waveform and ripple, calculation of losses in dc motor and chopper, efficiency of dc drive
starting

Review of motoring and generating modes operation of a separately excited dc machine, four quadrant opera
machine; singlguadrant, twegquadrant and fouquadrant choppers; steadiate operation of muljuadrant chopper fe
dc drive, regeneraié braking

Unit Il | AC DRIVES | 9 Jo]Jo] 9
Review of induction motor equivalent circuit and toreppeed characteristic, variation of torque speed curve with ap
voltage, applied frequency and applied voltage and frequency, tygmigakspeed curves of fan and pump loads, operg
point, constant flux operation, flux weakening operation.

Unit IV | CONTROL OF DC AND AC DRIVES | 9 Jo]Jo] 9
Control structure of DC drive, inner current loop and outer speed loop, dynamic model of dc motor dynamic equa
transfer functions, modeling of chopper as gain with switching delay, plant transfer function, for controller design
controllerspecification and design, speed controller specification and design.

Generation of threphase PWM signals, sinusoidal modulation, space vector theory, conventional space vector mo
constant V/f control of induction motor. Operation of giipg induction motor with external rotor resistance, po
electronic basedbtor side control of slip ring motor, slip power recovery schemes.

UnitV | ADVANCED TECHNIQUES | 9 J]o]Jo] 9
Microcontroller based control of DC drive, Phase locked loop control of DC motor, AC/DC drive using micropro
Synchronous motor drives, Stepper metratings, specifications, stepper motor drive employing microcontroller.
Total (45L+0T) = 45Periods

Text Books:

1. | G. K. Dubey, AFundamentals of Electrical Dri ves
> Subrahmanyam, Vedam AEIlI ectr i cal-GrawHilPabshingdNeve et s
" | 2016

3. |S. K. Pillai, AA Diri ytes®oouWs ¢ egn ERIseetrmi ¢t d. |, New
Reference Books:

1. |G. K. Dubey, fAPower Semiconductor Controlled Dr
2. | W. Leonhard, AfContr ol of El ectric Driveso, Sprii

3. |JaiP.Agrawali Power El ect-Mhiriccy Syngdt &dmsi gno, Pearson E

Course Outcomes:

Upon completion of this course, the students will be able to: ,\B/Il 00Mmo s T
apped

Cco1 . | Identify the electric drive for the requiregpeedtorque characteristics L1: Remembering

CO2 . | Understand the functioning of DC drive using converters L2: Understanding

COo3 . | Understand the functioning of AC drive using converters L2: Understanding

CO4 . | Analysethe various control schemes for AC and DC drive L4: Analyzing

CO5 : | To use microcontroller based system for motor control L6: Creating
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COURSE ARTICULATION MATRIX

cos/ | PO| PO | PO |PO|PO|PO|PO|PO|PO|PO|PO| PO PSO|Pso| PSO
Pos| 1 | 2| 3| 4|5 |6 | 7| 8] 9 |10|11]|12] 1 2 3
CcOo1 1 1 1 2 1 1 1 2

CO2 2 2 2 3 2 1 1 1 2

CO3 2 2 2 3 2 1 1 2 3

CO4 2 3 3 3 3 1 2 2 3 2 3 2
CO5 1 2 2 3 3 2 3 1 2 2
Avg 1.6 2 2 2.8 2.2 1 1.5 2 - - - 1.8 1.4 2.4 2

3/2/1-indicates strength of correlation-(3igh, 2zMedium,  Low)
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22EEOEQO3 ENERGY CONSERVATION AND MANAGEMENT SEMESTER \\//llll
PREREQUISITES CATEGORY OE | Credit 3

Basic Electrical and Electronics Engineering or Principles of Elect Hours/Week L T P c
Engineering or Basic Electrical Engineering for Metallurgy 3 0 0 3

Course Objectives:

1. | To understand basics of energy.

2. | To familiarize the energy scenario in India.

3. | To understand the energy conservation approaches.

4. | To get knowledge on energy management approaches.

5. | To update th&nowledge in energy efficient technologies.

UNIT | | ENERGY SCENARIO | 9 [ oo 9

Energy scenario of India Present nomenewable energy scenaiiioGross domestic producEnergy intensityi Current
energy production and pricinig Energy security Energy strategy for the future, air pollution, climate change. En
Conservation AcR001 and its features.

UNITIl | BASICS OF ENERGY | 9 JoJo] 9

Introductioni Work, power and energyElectricity basic§ Thermal energy basi¢sEnergy units andonversion$ Energy
performancé Matching energy usage to requirement.

UNIT Il | ENERGY CONSERVATION APPROACHES | 9 JoJo] 9

Energy saving opportunities in electric motors, Benefits of Power factor improvement and its tecBhiguiesapacitor
Synchronous Condenser etc., Energy conservation by industrial drives, Methods and techniques of energy cons|
ventilation and air conditioners, compressors pumps, fans and blowers. Energy conservation in electric furnaces,
boilers., lighing technique$ Natural , CFL, LED lighting sources and fittings.

UNITIV | ENERGY MANAGEMENT | 9 [ o]o] o9

Demand side management (DSM)SM planningi DSM Technique$ Load management as a DSM stratéggnergy
conservatiori tariff options for DSM- Energy audit instruments for energy auditEnergy audit for generation, distributig
and utilization systemis economic analysis.

UNITV | ENERGY EFFICIENT TECHNOLOGIES | 9 [ o]o] 9

Maximum demand controllersAutomatic power factor controllersEnergy efficient motorsSoftstarters with energy sav
- Variable speed drivesEnergy efficient transformersElectronic ballast Occupancy sensorsEnergy efficient lighting
controls- Energy saving potential of each technology.

Total (45 L+0 T)= 45 Periods

Text Books:
1. |Sonal Desai , AHandbook of Energy Audito, Mc Gr aw
2. |Tripathy, S. C, AUtilization of Electrical Energ

Reference Books:

1. | Guide books for NationaCertification Examination for Energy Manager / Energy AuditorsBbpkseneral Aspect
(available online).

2. | Guide books for National Certification Examination for Energy Manager / Energy AuditorsBdgi&ctrical Utilities
(available online)

3. |Murphy. W.R and McKay. G, fAEnergy Management o, B

4. |Wayne C Tuner, fAEnergy Management Hand Booko, Jo
Course Outcomes: Bl o o mdaxonomy
Upon complet|on of this course, the students will be able to: Mapped

Co1 . | Identify the present energy scenario. L2: Understanding

CO2 : | Recognize the various form of energy. L2: Understanding

COo3 .| Interpret the process of energy conservation. L3: Applying

CO4 : | Categorize the methods improving energy management. L4: Analysing

CO5 : | Examine the role of energy efficient devices in energy conservation L4: Analysing
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COURSE ARTICULATION MATRIX

Cco/

O | po1 | Po2 | PO3 | PO4 | POS | POG | PO7 | POB| POY | HO | FO | PO | PSO | PSO | PSO
CO1 1 2 3 2 2 3 2 2 2 2 1
CO2 1 2 2 2 2 3 3 3 2 2 1
CO3 2 2 2 3 2 3 2 3 1 3 1
CO4 2 3 2 2 3 3 3 3 3 3 1
CO5 2 2 3 1 2 3 2 1 3 2 1
Avg 1.6 2.2 24 2 2.2 - 3 - - - 24 24 2.2 24 1

3/ 2/ 1i indicates strength of correlation-Bigh, 22Medium, tLow)
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22EEOE04 ELECTRIC VEHICLES SEMESTER \\//I”/

PREREQUISITES CATEGORY | OE | Credit 3
. . L T|P|TH

Electrical Machines Hours/Week 3 olol 3

Course Objectives:

1. To learn thecomponents of Electric Vehicle, configurations and its architectural design

2. To study the energy storage options for Electric vehicle.

UNITI [ ELECTRIC VEHICLES | 9 [oJo] 9

Configurations of Electric Vehicles (EV), Performance of Eledfgbicles: Traction Motor Characteristics, Tractive Effort
Transmission Requirement and Vehicle Performance, Tractive Effort in Normal Driving , Energy Consumption
UNITIl | HYBRID ELECTRIC VEHICLES |l 9 J]ofo] 9
Concept of Hybrid Electric Driv8rains, Classification of hybrid electric vehicles , Architectures of Hybrid Electric O
Trains: Series Hybrid Electric Drive Trains, Parallel Hybrid Electric Drive Trains, Te@pugpling Parallel Hybrid Electri
Drive Trains, Speeoupling Parallel Kbrid Electric Drive Trains, Torqu€oupling and Spee@oupling Parallel Hybrid
Electric Drive Trains

UNIT Il | PLUG-IN HYBRID ELECTRIC VEHICLES (PHEV) | 9 oo 9
Functions And Benefits Of PHEV, Components of PHEV, Operating Principles oflitldgbrid Vehicle, Plugin Hybrid
Vehicular Architecture, Compound PHEV Architecture, Control Strategy of PHEV, Charging of PHEV

UNIT IV | FUEL CELL ELECTRIC VEHICLE | 9 Jo]o] 9
Operating Principles of Fuel Cells, Fuel Cell System Characteristics, Fudlgéblhologies, Hydrogen Storage, Configurat
of a Fuel cell hybrid Electric Vehicle, Control Strategy of Fuel cell Electric Vehicle

UNITV | ENERGY STORAGE SYSTEM | 9 J]o]Jo] 9
Status of Battery Systems for Automotive Applications, BatfBeghnologies: Nické&Metal Hydride (Ni MH) Battery,
Lithiumi Polymer (Li P) Battery, Lithiumlon (Li-lon) Battery, Ultracapacitors: Features, operation and perform
Hybridization of Energy Storages

Total (45L+0T)= 45 Periods

Text Books:
1 Igbal Hussainf El ect ri ¢ and Hybrid VeQdRC Press,sTaylorRdargncig Group,Secd
) Edition ,2011.

> Mehrdad Ehsani,
) CRC Press, 2016

Reference Books:

Al i Emadi , Mehrdad Ehsani, John M. Miller |, AVehic
M.Miller, Special Indian Edition, Marcel dekker, Inc 2010

E-Reference
1 | https://archive.nptel.ac.in/courses/108/106/108106170/

Yi min Gao, Sebastien E. Gay, Ali

1.

Course Outcomes: Bl oomés T
Upon completlon of this course, the students will be able to: Level
CO1 | : | Recall the concept of Electric Vehicle technology L1: Remembering
CO2 | : | Draw the configuration of different types of Electric Vehicle L4: Analyzing
CO3 | : | Describe the selection and sizing of Fuel cell for hybrid electric vehicle. L2: Understanding
CO4 | : | Select control strategy and control for Plug In Hybrid Electric vehicle L4: Analyzing
CO5 | : | Use the battery management system for electric vehicle L3: Applying
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COURSE ARTICULATION MATRIX

%%z’ po1| PO | PO | PO | PO| PO | PO |PO|PO|PO|PO|PO|FS gﬁ 2?,
2 | 3| 4|56 |7 |8 9|10]11]12

COo1 1 1 3 1 2 1 1 2 1 1 1 2 1
CO2 1 2 3 1 1 2 1 1 1 2 1 2

COs3 1 1 2 3 2 1 2 1 1 1 1
CO4 3 1 2 1 2 1 1 3 2 1 2 1
CO5 1 2 1 2 1 2 1 2 1 1 1 2 1
Avg 1.4 15| 175|175 150 15 | 175|133 | 125|167 | 15 15 1 1.8 1

3/2/T-indicates strength of correlation-Bigh, 2Medium, t Low)
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22MEOEO1 DESIGN OF MACHINE ELEMENTS AND MACHINING SE\'/\f/I\E/ﬁTER
CATEGORY OE | Credit 3
Hours/Week L L
3 /0|0 3
COURSE OBJECTIVES
1 | To familiarize the various steps involved in the design process.
2 | To understand the basic concepts of machining techniques.
3 | To know the factors influencing the processes and #gilications.
4 | Applying the principles of milling and gear cutting machines.
5 | To gain the knowledge of cutting tool materials and surface finishing process.
UNIT | STRESSES IN MACHINE ELEMENTS 9|1 00| 9

Stress in simple machine membessial, bending, torsional, bearing stress, Hertz contact stress; combined stre
principle stresses, Theories of failure, factor of safety, stress concentration, preferred numbers.

UNIT 1l DESIGN OF SHAFTS AND WELDED JOINTS 910 0 9

Design of shaftnembers subjected to simple and combined stredsketded joints Types of welding symbols, desigr
of welded joints subjected to various lod@ksign of Riveted joints

UNIT 11 DESIGN OF MACHINE ELEMENTS 910 0 9

Springs: Design of helicalprings stresses and deflectieesign procedure. Bearings: Need for bearing, Types, slig
and rolling contact bearings, hydiynamic and hydro static bearindgs$fe of bearingd Selection of bearingBroblems.

UNIT IV METAL CUTTING 9100 9

Theory of met al cutting: I ntroduction, mechani cs
chip formation, heat generation, cutting fluids, cutting tool life, recent developments and applications (Dry ma
and highspeed rachining)

UNIT V MACHINE TOOLS AND SURFACE FINISHING PROCESSES 91010 9

Tools and machine tools: Cutting tool materials, cutting tool nomenclature, introduction to machine tools, lathe,
planning, milling, drilling and boring machinesprking principle, operations, work holding devices. Surface finishi
processes: Introduction to Grinding honing, lapping processes and machines. Introduction to CAD/CAM/CIM.

Total(45L) = 45Periods

REFERENCE BOOKS:

RaoPNfiManuf acturi ng T e c-HilRublishimy Gompaayt. td, Né&hcDelhi, 2006

HMT, AProduction Tetl@m Newdelld, 1998t a Mc Gr aw

Mil ton C Shaw, AMet al Cutting Principleso, Clar ¢

James Brownil Advanced Machining Te c hhilldBbok Gomparya Med ¥arko 1088,

Robert L Mottt fiMachine El ements in Mechanical

Shighleyand Mi sche, iMechanical Engineering Designo

N~Njoloa|b~ W |IDN|R

Rao. P.N AiManufacturing Technol ogy, 0-HileNew DelhiC20Q3t i

E-REFERENCES:

1. https://nptel.ac.in/courses/112105124
2. | Design of Machine Elements/. B. Bhandari Google Books
3. |]6A Textbook of Machine Designo by R.S.Khurmi and
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https://nptel.ac.in/courses/112105124
https://books.google.co.in/books?id=M1y4_cfXy0AC&printsec=frontcover&source=gbs_ge_summary_r&cad=0#v=onepage&q&f=false
https://www.docdroid.net/mtP9Dge/a-textbook-of-machine-design-by-rskhurmi-and-jkgupta-tortuka-1490186411865-pdf

COURSE OUTCOMES: Bloom
Uponcompletion of this course, the students will be able to: Taxonomy
Mapped
CO1 | Analyze the stresses induced in a machine element. Analyze
CO2 | Familiarize the design concept of joints under various loading. Remember
CO3 | Familiarize the design aofarious types of bearings and Spring. Remember
CO4 | Identify the process parameters associated with various machining processes. Apply
CO5 | Familiarize the cutting tools materials and surface finishing processes. Remember
COURSE ARTICULATION MATRIX
COs/POs |PO1|PO2|PO3|PO4|PO5|PO6|PO7| PO8 |PO9| PO10| PO11| PSO1 | PSO2 | PSO3
CO1 2 2 1 2 1 1 1 3 2
CO2 2 2 1 2 1 1 1 3 2
COo3 2 2 1 2 1 1 1 3 2
CO4 2 2 1 2 1 1 1 3 2
CO5 2 2 1 2 1 1 1 3 2
Avg 2 2 1 2 1 1 1 3 2

3/2/17 indicates strength of correlation (3i High, 2- Medium, 1- Low)
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SEMESTER

22MEOQOEQ02 INDUSTRIAL ENGINEERING VI/ VIl

CATEGORY OE Credit 3

L T P| TH
3 0 0 3

Hours/Week

COURSE OBJECTIVES

1 Assume technical and managerial roles in the industries.

2 Apply engineering principles to the working environment.

3 Use quality tools to foresee and solve issues in the industrial situations.

4 Work collaboratively.

5 To know the importance of EBQ.

UNIT | FORECASTING 9101019

Characteristics and PrincipleQualitative Methods, Delphi Technique, Market Reseafahe Series Method$/1oving
Average, Exponential SmoothinBox Jenkins Method Auto Regressive Moving Average (ARMA) or Auto Regress
Integrated Moving Average (ARIMA) modelgritting Regression ModeldMeasurement of Forecast Errors, Coeffici
of Correlation- Problem solving.

UNIT Il FACILITIES PLANNING AND WORK STUDY 910|109

Factors affecting Site Location Decisiongrinciples and Types of LayoutLayout Planning-Layout Tools ang
Computerised Layout Technique®esign of Group Technology LayoutLine Balancing- Line Balancing Methods
Objectives of Work StudyMethod Stidy Procedure, Recording TechniqueBlotion Study- Principles of Motion
Economy- Techniques of Work measuremeritime Study- Synthesis Method Analytical Estimating Predetermineg
Motion Time System (PMTS)Work Sampling Technigues.

UNIT 1 LEAN MANUFACTURING 910|109

Elements of Just In Time (JIT) Pull and Push System, Kanban Syste@ptimized ProductionTechnology at
Synchronous Manufacturinig Implementation of Six SigmaSingle Minute Exchange of Die (SMED) 5S concej
Concurrent EngineeringCellular Manufactung i1 Enablersof Agile Manufacturing Rapid Manufacturing Business
Process Rengineering BPRY Basi cs of Supply Chain Managé& mErdenptises
Resources Planning (ERPRole of KAIZEN, Quality Circles and POKA YOKE in Miern Manufacturing Seven
wastes in Lean Manufacturing.

UNIT IV AGGREGATE PRODUCTION PLANNING 910109

Objectives of Aggregate PlanningCapacity Requirement Planning (CRP) Proce3ypes of Capacity Planning
Strategies for Aggregate Capacity Plannibaster Production Scheduling’rocedure for Developing MRSMaterials
Requirements Planning (MR, Issues in MRP, Designing and Managing the MRP System, Evaluation of -I\
Manufacturing Resources PlanningRP-I1).

UNIT V SCHEDULING OF OPERATIONS 910|109

Operations Planning and Schedulirfgcheduling TechniquesStages in SchedulirigLoading, Dispatching, Expeditin
- Finite Loading and Infinite Loading Load Charts and Machine Loading ChartBriority SequencingDynamic
Sequencing RulesBatch Scheduling Economic Batch Quantity (EBQ) or Economic Run Length (ERBtheduling
in Repetitive, Batch and Job Shop Manufacturingllocation of units for a single resource, allocation of multi
resource$ Resource balancingFlexible Manufacturing System.

Total (45L) = 45 Periods

REFERENCE BOOKS:

1 R. Panneersel vam, AProduction & Operations Man
Delhi, 2012
Elwood S.Buffa and Rakesh K. Sarin, i Mo d e r n"EdRiony bbhndAildy d
2
& Sons, 2000
3 Dil worth B.James, fAOperations Management Desi
Mcgraw Hill Inc., New York, 1992
4 Vol Il man T. E, AManufacturing Planning and Cont
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E-REFERENCES:

1. https://www.newtondesk.com/industri@hgineeringstudy-noteshandwritten
2. https://en.wikipedia.org/wiki/Lean_manufacturing
3. https://www.planettogether.com/blog/typesschedulingin-productionplanningand-control

COURSE OUTCOMES: Bloom
Upon completion of this course, the students will be able to: Taxonomy
Mapped
CO1 | Apply the knowledge of engineering and sciences to improve the productivity of industr Apply
CO2 | Design a system to meet the desired needs within realistic constraints. Create
CO3 | Function in multidisciplinary teams. Apply
CO4 | Use thetechniques, skills, and modern engineering tools in manufacturing practice. Understand
CO5 | Perform as an effective industrial engineer integrating high and low levels of managem Create
COURSE ARTICULATION MATRIX
COs/POs|PO1|PO2| PO3 | PO4|PO5|PO6| PO7|PO8| PO9 | PO10| PO11| PSO1| PSO2| PSO3
Cco1 3 2 2 3
CO2 3 2
COo3 3 2 3 2 3 2 3
CO4 3 3 2 3 3 2 3
CO5 3 2 3 3
Avg 3 3 3 2 2.5 3 2 3 3 2 3 2 3 2.6

3/2/17 indicates strength of correlation (3i High, 2- Medium, 1- Low)
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22MEOEO03 INDUSTRIAL ROBOTICS SEMESTER VI/VII

CATEGORY | OE | Credit | 3
T| P |TH
3 /0|03

Hours/Week

COURSE OBJECTIVES

1 |To explore concepts of robot technologies that is playing vital role in manufacture.

2 | Describe various robot technology applications.

3 | Develop an understanding of robot Kinematics and dynamics.

4 | Explain and summarize robot end effectors and Sensors.

5 |Explore conceptual understanding of Robot programming.

UNITI INTRODUCTION 9 | 0/0]9

Robot- definition - robot anatomy co-ordinate systemswork envelope types and classificationspecifications
joint notations types of joints speed of motion pay load- robot parts and their functionsieed for robots in Indian
scenario.

UNIT Il ROBOT DRIVE SYSTEMS AND END EFFECTORS 9 10(0] 9

Drives- hydraulic, pneumatic, mechanical and electricggrvo motors stepper motors salient features, application
1 end effector§ types: tools grippers- mechanical gripperspneumatic and hydraulic grippers, magnetic grippe
vacuum grippersnultiple grippers.

UNIT 1 SENSORS AND MACHINE VISION 9 10|0|9

Requirements of sensargrinciples, types and applications of following types of sensors proximity (inductive,
effect, capacitive, ultrasonic and opticabange (Triangulation, structured light approach, laser rangigged, position
(resolvers,optical encoders, pneumatit)force i torquei touch sensors (binary, analog sensomtroduction to
machine visionfunctions- image processing and analysis.

UNIT IV ROBOT KINEMATICS AND ROBOT PROGRAMMING 9 10(0]9

Forward kinematics anteverse kinematics of manipulatorawo, three degrees of freedom (in 2 dimensioiial)
homogeneous transformation matrigsimple problems lead through programming, robot programming language
VAL programmingi motion commands sensor commandsend dfecter commands simple programs for loading,
unloading and palletizing operations.

UNIT V APPLICATIONS, IMPLEMENTATION AND ROBOT ECONOMICS 9 10|0|9

Robot cell desigfi types- Application of robots in processingassembly inspection material handling loading-
unloading- automobile- implementation of robots in industriesafety considerations for robot operatiéresconomic
analysis of robat- pay back method and rate of return method.

Total (45L) = 45Periods

REFERENCE BOOKS:

1 Mi kel l . P. Groover, O6lndustri al Robotics Tech

2 Fu.K.S. Gonzalz.R.C, and Lee C.S. G. , iRobotics Control,
Book Co., 1987.

3 Richard D. Klafter, Thomas A. Chmi el eivsiktdgratadnd M
Approacho, Prentice Hal/l Il nc, Engl ewoods CIlif

4 Janakiraman. P. A. fARobotics d&illdo99. mage Processi

5 Yor amKoren, ARobot i c dHillBook CoOEI®%i neer s 0, Mc Gr aw

6 AK.Guptaand SKK.Arora fil ndustri al Automation and Roboti

7 Fu. K. S., Gonzalez. R. C. & Lee C.S.G., O6RobD
Book co, 1987.

8 Craig. J. J. oOlntroduction teWeRaeyH®®i cs mechan

9 Ray Asfahl. C., 6Robots and Manufacturing Aut
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COURSE OUTCOMES: Bloom
Upon completion of this course, the students will be able to: Taxonomy
Mapped
CO1 | Understand the basic concepts, parts of robots and types of robots. Understand
CO2 | Understand the potential applications of robots in industries as part of automation tool. | Understand
cO3 Familiar w!th the various drive systems for robot, sensors and their applications in robot Remember
programming of robots.
CcO4 rDollig?SS about the various applications of robots, justification, implementation and safet Analyze
CO5 | Select an appropriate robot for a particular application. Apply

COURSE ARTICULATION MATRIX

COs/POs| PO1|PO2| PO3|PO4| PO5|PO6| PO7| PO8 |PO9| PO10| PO11| PSO1 |PSO2 PSO3
CO1 3 2 1 1 1
CO2 1 1 1 1
CO3 1 0 1
CO4 1 3 1
CO5 2 2
Avg 3 |17 1 1 |17 1.2

3/2/17 indicates strength of correlation (3i High, 2- Medium, 1- Low)
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22MEOEO04 POWER PLANT ENGINEERING SE\l\//II/EVS”TER
PREREQUISITES CATEGORY | OE | Credit | 3
1. Having sufficient knowledge on basics of power plant L | T|P|TH
Hours/Week
2. Basic unit calculation for consumption of power 3 0|03
COURSE OBJECTIVES:

1. | Understanding of thermal power plant operations and its components.

Location of hydro power plant and its components to generate power.

Complete knowledge about diesel and gas power plant.

Basic knowledg®f nuclearreaction and types of nuclear power plant.

S I N A

Basic knowledg®f power plant economics and various tariff methods.
UNIT | STEAM POWER PLANT 910|019

Layout of steam power plantboilers- Modern high pressure and supercritical boildPseparation and handling of coa
- Pulverizer- Dust collector Ash removal; StokersDifferent types Pulverized fuel burning; DraughDifferent types
- Chimneydesign- Selection of blowers, Cooling towerDifferent types- Waste heat recovery, Fluidised Bed an
Circulated Fluidised Bed boilers

UNIT II HYDRO ELECTRIC POWER PLANT 910|019

Layout of hydel power plantclassificationi working T componentd layout of pumped storage power planPlant
equipment for Pumped Store Schemes.

UNIT 1 DIESEL AND GAS POWER PLANT 910|019

Layout of Diesel power plantmportant componentsperformance analysisLayout of gas power plaiitclassification
of gas turbine cycles component$ relative thermal efficiencies of different cycles.

UNIT IV | NUCLEAR, MHD POWER GENERATION 910109

Elementary treatmentnuclear fission, chain reactionPressurized water reactors, boiling wateactors, gas cooled
reactors Fast breeder reactors, Magneto Hydro Dynamic powaen cycle and closed cycle system.

UNITV | ECONOMICS AND SAFETY 910109

Economics and safetyActual load curves Fixed and operating costd ariff methods forelectrical energy Peak load
and variable load operationSelection of generation type and general equipmatitoduction to safety aspects in powe
plants- Environmental impactsassessment for thermal power plant.

Total(45L) = 45 Periods

TEXT BOOKS:
1 S. DomkundwarA.V. DomkundwarS.C. Arora.A Course in Power PlaBngineering, Dhanpat Rai
' Publications. 2013
2 P.K. Nag, Power Plant Engineering, Tata McGraw Hill, Laxmi Publications Pvt.Ltd New Delhi, 5th Edi
' 2014.
REFERENCES:
1 R.K. Rajput. A Text of Power Plant Engineering, Laxmi publications, Ne&hi 5th Edition, 2016.
2 G.R. Nagpal, Powdrlant Engineering, Khanna Publications 1998.
3 Bernhardt G. Askrotzkh nd Wi I | i am A. Vopat, AdAPower Station
Publishing Co. Ltd., 1972.
4 Frederick T. Mor es, @ Powe r-WéslPaesstPrivete lddi, 983 r i ng 0,
Joel Wei sman and PRoowe rEcRlaarntt, HinMoidneerenr i ngo, Pr e
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E-REFERENCES:

1.

https://en.wikipedia.org/wiki/Power_plant_engineering

2.

https://onlinecourses.nptel.ac.in/noc21_me86/preview

COURSE OUTCOMES: Bloom
Upon completion of thisourse, the students will be able to: Taxonomy

Mapped
CO1 | Ample knowledge on thermal power plant operation and its merits and demerits. Analyze
CO2 | Potential Power of water to convert into useful energy by hydropower. Remember
CO3 | Augment withdiesel and gas power plant operation and its components. Understand
CO4 | Able to cope with recent developments on nuclear power plant. Understand
COS5 | Understanding of various economics to construct power plant and to measure the consun] Understand

of power by different tariff.

COURSE ARTICULATION MATRIX

COs/POs PO1|PO2| PO3 |PO4|PO5|PO6|PO7|PO8|PO9| PO10| PO11| PO12| PSO1| PSO2| PSO3
CO1 1 2 3 2 1 1 1 2 2 2 2 1 2
CO2 1 2 3 2 1 1 1 2 2 2 2 1 2
CO3 1 2 3 2 1 1 1 2 2 2 2 1 2
CO4 1 2 3 2 1 1 1 2 2 2 2 1 2
CO5 2 1 2 2 2 1 1 1 2
Avg 1.2 2 2.6 2.0 1 1 1.2 | 2.0 1 1.8 1.8 2.0 1 2

3/2/17 indicates strength of correlation (3i High, 2- Medium, 1- Low)
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22MEOEO05 PRINCIPLES OF MANAGEMENT SE\%/I\E/ﬁ-IFER

CATEGORY | OE | Credit | 3
L | T|P|TH
3lo|o| 3

Hours/Week

COURSE OBJECTIVES

1. | To understand the management basic features of management.

2. | Principles usages in all walks of life and industrial growth.

3. | Able to have a clear understanding of thanagerial functions like planning, organizing, staffing, leading &
controlling.

4. | To gain some basic knowledge in international aspect of management.
UNITI MANAGEMENT - AN INTRODUCTION AND OVERVIEW 9101 0| 9

Definitions of managemerit features of managementManagement thoughis different schools of managemént
Scientific managemeiitArts or Science, Management Vs administratidprinciples of Management.

UNIT Il FUNCTIONS OF MANAGEMENT 990109

Role of managers. Functions approach to management, Management functions, Managementrdeuvelsiling
functions and role, responsibility of managérsowards subordinates, peers, supervisors, customers, governn
company, creditors, shareholdersigetitors etc.

UNIT 1l MANAGERIAL PLANNING AND DECISION MAKING 90|09

Planning fundamentals, objectives. Management by objedéti@mnges in objectivasgoal distortion§ major types
of planning, policies and objectives, proceduremethods, rules, programmes and schedule, projects, buidge
importance of decision makj, types of decisions, decision making prodedscision theory quantitative techniques
T decision making conditiorisOperation Research (OR), Definition, successful areas of operation resBaahion
tree.

UNIT IV ORGANIZATION 990109

Organization: Basic conceftorganization as a structuireas a processas a group property of modern organizatio
i typology, importance of organizatioh business /industrial organizatidn sole trading, partnership company
co-operative public enterprise line (military), line and staff, functional, matrix commiti@sed organization
departmentalizatioh need, bases of departmentatiocareer planning and management.

UNIT V STAFFING, CONTROLLING AND COMMUNICATION 9/0| 0|9

Nature and purpose of staffiigman power planning, aims and objectives of HR recruitment, selection and trai
sources of recruitment, process of recruitment, training methpdsformance appraisal methadsommunicatiori
importance processbarriers to communications. How to remove obstacles of effective communiéatmmtrolling

T definition Characteristics of contrdl types of control requirements of effective controldirect and preventive
control repairing, control techniques.

Total (45L) = 45Periods

REFERENCE BOOKS:

Herald knootz and Heinz wei hr i-dilhPublighisgsCompany,singapore
InternationaEdition, 2007

2 Joseph L, Massie, Essentials of Management. Prentice Hall of IndiaPvt., Ltd (Pearson) Fourth Edition, 2

3 Stephen A. Robbins & David A. Decenz d"EdtionMar y
Pearson Education, 2011.
4 |Robert Kreitner & Mamata Mohapatra, fAManagemen!|

Harold Koontz & Heinz Weihrich AEssentials of

6 |Tripathy PC & Reddy PN, #APrinciples of Managem
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7 | R.S.N. Pillai& S.Kalain Pr i nci pl es and Practice of Manageme

E-REFERENCES:

1. | https://nptel.ac.in/courses/110105146

2. | https://nptel.ac.in/courses/122106031

COURSE OUTCOMES: Bloom
Upon completion of this course, the students will be able to: Taxonomy
Mapped
CO1 | Understand the basic concept of management. Understand
CO2 | Familiarize the contribution sand functions, types of business organization. Understand

CO3 | List the various types of leadership and evaluate the motivation the oriesand techniqu Evaluate

Select forecasting models for future demands and to make decision in the mana
processes.

coO4 Evaluate

COURSE ARTICULATION MATRIX

COs/POSPO1/PO2|PO3|PO4|PO5/PO6|PO7| PO8 |PO9| PO10| PO11| PSO1 | PSO2 | PSO3
Co1 1 3 1 2 2 1 1
CO2 1 1 2 3 2 1 1
COo3 1 2 1 1 1 1
CO4 2 1 2 2 1 1 1
Avg 13| 15 |1.75 2 1.5 1 1

3/2/17 indicates strength of correlation (3i High, 2- Medium, 1- Low)
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https://www.goodreads.com/author/show/6969200.R_S_N_Pillai
https://www.goodreads.com/author/show/16261495.S_Kala

22MEOEO06 PROFESSIONAL ETHICS IN ENGINEERING SE\%I/I\E/ﬁ'II'ER
CATEGORY OE | Credit | 3
L T |P|TH
Horus/Week
3 0 |0| 3

COURSE OBJECTIVES

To create awareness on Engineering Ethics and providing basic knowledge about engineering Ethics, V4

1 . )
moral issues and Professional Ideals.

To provide basic familiarity about Engineers as responsible Experimenters, Codes of Ethics, Ind

2 Standards.

3 | Toinculcate knowledge and exposure on safety and risk, risk benefit analysis.
UNIT | HUMAN VALUES 9, 0|0 9

Morals, Values and Ethids Integrity T Work Ethici Service Learning Civic Virtue i Respect for Others Living
Peacefullyi caringi Sharingi Honestyi Couragei Valuing Timei Co-operationi Commitmenti Empathyi Self
Confidence Characteii Spirituality.

UNIT Il ENGINEERING ETHICS 91 0 |0 9

Senses of 0 E n gvanety efrmonalgssuédt types okitdquiry- moral dilemmas moral autonomy-
Kohl ber g-&s | § h @ @ mgbrssensub and aontroveiisiodels of Professional Rolegheories about righ
actioni Self-interest customs and religionuses of ethical theories.

UNIT 1l ENGINEERING AS SOCIAL EXPERIMENTATION 91 0 (0| 9

Engineering as experimentatioengineers as responsible experimentexes of ethicsa balanced outlook on laiv
the challenger castudy.

UNIT IV SAFETY, RESPONSIBILITIES AND RIGHTS 91 0 |0 9

Safety and risk assessment of safety and riskisk benefit analysis and reducing riskhe threemile island and
Chernobyl case studies. Collegiality and loyaltgspect for authority collective bargaining confidentiality- conflicts
of interesti occupational crime- professional rights employee rights- Intellectual Property Rights (IPR)
discrimination.

UNIT V GLOBAL ISSUES 91 0 (0| 9

Multinational corporations Environmental ethics computer ethics weapons developmentengineers as manage
consulting engineefrangineers as expert witnesses and advisosal leadershigsample code of Ethics like ASME
ASCE, IEEE, Institution oEngineers (India), Indian Institute of Materials Management, Institution of Electronic|
Telecommunication Engineers (IETE),India.

Total(45L) = 45Periods

REFERENCE BOOKS:

1 Mike Martin and Roland Schinzinger AiEt hi ¢s i n E AHjlj Neve ¥ork200g 06, Mc Gr

> Govindarajan M, Natarajan S, Senthil Kumar V.
2004.

3 Tripathi A N, AHuman valueso, New Age internat

4 Charles D. Fleddermann A Engi neering Ethicso, Pearson Educ

5 Charles E Harris, Mi chael S. ProtcilCoamad epnd Mind
Wadsworth Thompson Learning, United States, 2000.

6 John R Boatright, AEthics and the Conduct of B

7 R S Naagarazan, AA Textbook on Professional Et
publishers, New Delhi 110002, 2006.
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COURSE OUTCOMES: Bloom
Uponcompletion of this course, the students will be able to: Taxonomy
Mapped
CO1 | Understand the importance of ethics and values in life and society. Understand
CO2 | Understood the core values that shape the ethical behavior of an engineer. Understand
CO3 | Exposed awareness on professional ethics and human values. Remember

COURSE ARTICULATION MATRIX

COs/POsPO1| PO2| PO3| PO4 |POS PO6| PO7| PO8| PO9|PO10P0O11PO12PSO1PSO2PSO]
COo1 2 1 3 2 1 1
CO2 1 1 3 1 1 1
COo3 2 1 3 1 1 1
Avg 166 1 3 1.33 1 1

3/2/17 indicates strength of correlation (3i High, 2- Medium, 1- Low)
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22MEOEO7 RENEWABLE SOURCES OF ENERGY SEN o TER
PRE-REQUISITE: CATEGORY OE | Credit | 3
1. Basic idea about solar radiation and other renewable energy that ex
2. Understanding about various chemical reactions occur in the energy Horus/Week T |P|TH
conversion process 3 ol1l 4

COURSE OBJECTIVES

1 To recognize the consciousness of energy conservation in scholars

2 To identify theemploy of renewable energy sources for electrical power generation

3. | To collect different energy storage methods

4 To detect about environmental effects of energy conversion

UNIT | SOLAR RADIATION AND ITS MEASUREMENTS 9, 0|0 9

Alternative energysources, Global and Indian energy scenario. Solar Energy: Introducti®aolar Radiation
Measurement and Instrumeiit®ata and estimation.

SOLAR ENERGY COLLECTORS, SOLAR ENERGY STORAGE
AND APPLICATIONS OF SOLAR ENERGY

Flat Plate and Concentrating CollectdrSolar direct Thermal Applications Solar thermal Power Generatign
Fundamentals of Solar Photo Voltaic Conversio8olar Cellsi Solar PV Power GeneratidrSolar Energy Storage
Thermal energy, Chemical Energy and Electromagnetic energy storage; Solar PV Applications: Solar wate
Space heating and cooling, Solar distillation, Solar pumping, Solar furnacecSakéng.

UNIT I BIOMASS AND ITS CONVERSION TECHNOLOGIES 91 0 (0| 9

Bio-mass conversion Techniques: Direct combustion (incineration); Theherical conversioGasification and itg
types; Wet Proces<Classification of biogas plantypes of Anaerobic digestion (Khadi and Village Industries ty
Pragati design, Gasneslogas plant and Ferroement digester biogas plaintfFermentation process;

UNIT IV |WIND, GEOTHERMAL AND TIDAL ENERGY 9 0|0 9

Basic principle of wind energy conversion, types of wind energy conversion; Geothermal sSoilmpgr®thermal
geothermal resources, geopressurised resources, hot dry rock resources of petrothermal systems, Magma
Comparison of flashed steam atodial flow concept. Basic principle of tidal power, components of tidal power pl
operation methods of utilization of tidal power.

HEMICAL ENERGY, HYDROGEN ENERGY AND MAGNET
UNIT V c N GY. oG G G © 9 0|0 9
HYDRO DYNAMIC

Design and principle operation ofael cells, classification of fuel cells, types of fuel cells, Advantages, disadvar
and applications of fuel cells. Basic principle of Magneto Hydro Dyn&rpen cycle and closed cycle system.

UNIT Il 91 0 (0| 9

Total (45L) = 45Periods

REFERENCE BOOKS:
1 G.D. Rai, "NonConventional Energy Sources", Khanna Publishers, New Delhi, 2014.

Suhas P. Sukhatme, fASolar Energyo, Tata McGraw

Khan, B.H., "NonConventional Energy Resources", The McGraw Hill Companies, 2009.

Twidell, J.W. & Weir, A., "Renewable Energy Resources", EFN Spon Ltd., UK, 2005.

D. Mukherjee: Fundamentals of Renewable Energy Systems, Newntggeational publishers, 2007.

Gilbert M. Masters: Renewable and Efficient Electric Power Systems, John Wiley & Sons, 2004.

2

3

4

5 Solanki: Renewable Energy Technologies: Practical Guide for Beginners, PHI Learning Pvt.Ltd., 2008
6

7

E-

REFERENCES:
1. | https://en.wikipedia.org/wiki/Renewable_energy
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2. | Ellabban Omar; AbuRub, Haitham; Blaabjerg, Frede (2014). "Renewable energy resources: Current stat
future prospects and their enabling technolo®eénewable and Sustainable Energy Revi&8s 748 764 [749]

COURSE OUTCOMES: Bloom
Upon completion of this course, the students will be able to: Taxonomy
Mapped
CO1 | Understand the principles eblar radiation and its measuring devices Understand
CO2 | Comprehend the ideology ofolar energy collectors,solar photovoltaic powe Analyze
generatiogolar energy storage and applications of solar energy
CO3 | Acquire awareness about biomass sources of energy technologies Understand
CO4 | Design various renewable energy gadgets such as wind and tidal plant Create
CO5 | Learn about extracting energy from chemical methods Understand

COURSE ARTICULATION MATRIX

COs/POs| PO1|PO2|PO3|PO4|PO5|PO6|PO7| PO8 |PO9|PO10| PO11l | PSO1 | PSO2| PSO3
Co1 1 2 3 2 1 2 2 3 1 1 2 2 1
CO2 1 2 3 2 1 2 2 3 1 1 2 2 1
CO3 2 3 2 1 2 2 3 1 1 2 2 1
CO4 1 2 3 2 2 2 3 1 1 2 2 1
CO5 1 2 3 2 1 2 2 3 1 1 2 2 1
Avg 1 2 3 2 1 2 2 3 1 1 2 2 1

3/2/17 indicates strength of correlation (3i High, 2- Medium, 1- Low)
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2MEOE08 ROBOTIC PROCESS AUTOMATION SEN o TER
Pre-requisite: CATEGORY OE | Credit | 3
Basics in kinematics and dynamics Hours/Week TP m
3 00| 3
COURSEOBJECTIVES
1 To study the various parts of robots and fields of robotics.
2 To study the various kinematics and inverse kinematics of robots.
3. | To study the Euler, Lagrangian formulation of Robot dynamics.
4 To study the trajectory planning for robot.
5 To study the control of robots for some specific applications
UNIT | BASIC CONCEPTS 9] 0 |0 9
Definition and origin of robotic$ different types of robotics various generations of roboisdegrees of freedorm
Asi mov s | awdynamit stabilzdiiantofirabas.
UNIT II POWER SOURCES AND SENSORS 9, 0|0 9

Hydraulic, pneumatic anelectric drives determination of HP of motor and gearing rdtieariable speed arrangemer
i path determinatioii micro machines in robotids machine visiori rangingi laseri acoustici magnetic, fiber optig
and tactile sensors

UNIT 1l MANIPULATORS, ACTUATORS AND GRIPPERS 91 0 (0| 9

Construction of manipulatoiismanipulator dynamics and force controtélectronic and pneumatic manipulator cont
circuitsi end effector§ U various types of grippeiisdesignconsiderations.

UNIT IV KINEMATICS AND PATH PLANNING 91 0 |0 9

Solution of inverse kinematics problénmultiple solution jacobiamvork envelopi Hill Climbing Techniques robot
programming languages

UNIT V CASE STUDIES 9 0 |0 9

Multiple robotsi machine interfacé robots in manufacturing and nomanufacturing applicatiorisrobot cell desigfi
selection of robot.

Total (45L) = 45 Periods

REFERENCE BOOKS:

1 Mi kel |l P. Wei ss G. M. , Nagel R. N. -HillGidgapoije, 1986.G . ,
2 Ghosh, Control in Robotics and Automation: Sensor Based Integration, Allied Publishers, Chennai, 1994
3 Deb. S.R., fARobotics Technology and flexible A
4 Kllafter.R.D., Chi mi el ews ki TAA. i nNegirat Rd, apROQ
India, New Delhi, 1994.
5 Barry Leathani J ones, AEl ements of industrial Robotics
6 Mi kel l P_.Groover, Mi_tchgll W~eiss, Roger_ N. Na
Programming and Applications 0, Mc Gr aw Hi I | Bo
7 Fu K. S. Gonzaleaz R.C. and Lee C.S.G., iRobot

International Editions, 1987.
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COURSE OUTCOMES: Bloom
Upon completion of this course, the students will be able to: Taxonomy
Mapped
CO1 | Explain the basic concepts of working of robot. Understand
CO2 | Analyze the function of sensors in the robot. Analyze
CO3 | Analyze the working of manipulates, actuators and grippers. Analyze
CO4 | Write program to use a robot for a typical application. Create
CO5 | Use robots in different applications. Apply
COURSE ARTICULATION MATRIX
COs/POs|PO1|PO2|PO3|PO4|PO5|PO6|PO7| PO8 |PO9| PO10| PO11| PSO1 | PSO2 | PSO3
Cco1 1 1 2 2 1 2 2 2
COo2 1 3 2 1 1 2 1 3
CO3 2 2 1 1 2 1 3
CO4 1 1 2 3 1 3 2 1 2
CO5 1 2 2 2 1 2 2 3 2 1 2
Avg 1 16 18| 15| 2 1 2 1.5 3 1.7 1 2 1.3 2.7
3/2/17 indicates strength of correlation (3i High, 2- Medium, 1- Low)
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22MEOEO09 TOTAL QUALITY MANAGEMENT SE\%I /I\E/ﬁ'II'ER
CATEGORY OE | Credit | 3
L T| P|TH
Hours/Week
3 0| 0] 3

COURSE OBJECTIVES

1. | Teach the need for quality, its evolution, basic concepts, contribution of quality gurus, TQM framework,
andBenefits of TQM.

2. Explain the TQM Principles for application.

Define the basics of six sigma and apply traditional tools, new tools, Benchmarking and FMEA.

4. | Describe Taguchi's Quality Loss Function, Performance measures andegtpliques like QFD, TPM, CO

and BPR.
5. Illustrate and apply QMS and EMS in any organization.
UNIT | INTRODUCTION 9, 0| 0| 9

Definition of Quality- Dimensions of Quality Quality planning Quality costs, Analysis techniques for quality ceq
Basic concepts of total quality management (TQM)storical review- Principles of TQM' Leadership Role of senior
management Quality council, Quality statements Strategic planning Deming philosophy- Barriers to TQM
implementation

UNIT Il TQM PRINCIPLES 91010 9

Customer satisfaction Customer perception of quality, Customer complaints, Service quality, Customer Ret
Employee involvement Motivation, Empowerment, Teams, Recognition and reward, Performance apprd
Continuous process improveménguran Trilogy, PDSA Cycle, 5S, Kaizersupplier Partnership, Sourcing, Suppl
selection Supplier rating, Relationship developmemterformance measures, Basic concepts, Strategy

UNIT I STATISTICAL PROCESS CONTROL (SPC) 90| 0| 9

The seven tools of quality, Statistical fundameritdfeasures of central tendency and dispersion, Population and sg
Normal curve- Control charts for variables and attributes, Process capabiltgncept of six sigma, New Sevg
Management Tools.

UNIT IV | TQM TOOLS 9101 0| 9

Benchmarking Reasons to benchmark, Benchmarking process, Quality function deployment (QFD) pitdoass of
quality, Benefits Taguchi quality loss function Total productive maintenance (TPM) concept, Improvement neg
FMEA'T Stages of FMEA.

UNIT V QUALITY MANAGEMENT SYSTEMS 90| 0| 9

Need for ISO 9000 and other quality systems, benefits of ISO registration, 1ISO 9001:2008 qualityi dyterants,
Implementation of quality system, Documentation, Quality auditing, AS 9100,TS 16949:2002 and TL 9000

Total (45L) = 45Periods

REFERENCE BOOKS:

Dale H.Besterfiled, Carol B.Michna,Glen H. Bester field, MaryB.Sacre, Hemant Urdhwaaesh®ashm
1 Urdhwareshe, fATotal Quality Management o, Pears
Impression,2013.

Feigenbaum. A. V. ATot al Quality Management o, Mc
Joel . E. Ro s sManajement Bé x tQuand t@aseso, Routl edge. |
Kiran. D. R, ATot al Quality Managemen Heinenkaanyltd,2016.c
Oakl and, et MWwWT@®M Ca siddsimemanmlidt, Oxordwibird Editio2003.

Suganthi . L and Anand Samuel, ATot al Quality Ma

N~N|ojo|lb~h[wW|DN

Narayana V and Sreenivas&oncHpbs AQdallTiasksbanal
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E-REFERENCES:
1. | https://www.oreilly.com/library/view/totatjuality-management/9780815330486/xhtml/Referencel.xhtml

2. | https://lwww.sanfoundry.com/bestferencebookstotalquality-management/

3. https://www.routledge.com/Tot&uality-ManagemenT QM-PrinciplesMethodsandApplications/LuthraGarg
AgarwatMangla/p/book/9780367512835

COURSE OUTCOMES: Bloom
Upon completion of this course, the students will be able to: Taxonomy
Mapped
CO1 | Ability to apply TQM concepts in a selected enterprise. Apply
CO2 | Ability to apply TQM principles in a selected enterprise. Apply
Ability to understand Six Sigma and apply Traditional tools, new tools, Benchmarkin| Understand
COo3
FMEA.
co4 Ability to understand Taguchi's Quality Loss Function, Performance Measureapahd Understand
QFD, TPM, COQ and BPR.
CO5 | Ability to apply QMS and EMS in any organization. Apply

COURSE ARTICULATION MATRIX

COs/POs|PO1|PO2|PO3|PO4|PO5|PO6|PO7| PO8 |PO9| PO10| PO11| PSO1 | PSO2 | PSO3
CO1 1 3 2 1 2 2 1 2
CO2 1 2 2 2
COo3 1 2 2 1 1 2 1
CO4 1 2 2 3 2 3 2 2 2
CO5 1 2 2 2 2 1 2 2 3 2 2 2
Avg 1 22| 2 175 25| 1 1.7 2 3 2 15 2

3/2/17 indicates strength of correlation (3i High, 2- Medium, 1- Low)

GCE, SALEM (AUTONOMOUB)ZR SYLLABUS 265




22MTOEO1 FOUNDRY AND WELDING TECHNOLOGY
Catego i
PREREQUISITES: gor OF| Credit | 3
Manufacturing Technology Hours/Week L T |P|TH
3] 0|0 3

CourseObjectives:
1. | To know the basicconceptsof metal castingtechnologyand to applythemto produceof new

materials.

To knowthe conceptof different materialgoining technologyandemphasi®nunderlyingscienc
and engineering principle efveryprocesses.

UNIT | | MOULDING MATERIALS AND PATTERNS 9 0 |0 |9
Introduction to foundry operations, pattertfignctions, types, allowances, selection of pattern mat
colourcodes,core boxes,moulding practice,ingredientsof moulding sandand core sand, Testing of
Moulding sands. SangreparationSandreclamationin foundries.

UNIT Il | MOULDING AND CASTING TECHNIQUES 9 0 [0 |9
Sandmoulding: greensandmoulding, dry sandmoulding, skin dry sandmoulding, shell moulding
carbon di-oxide processpermanentouldcastingdie casting centrifugalcasting ijnvestmentasting
squeezeasting, fullmouldprocessRheocastingThixo casting.

UNIT Ill | MELTING PRACTICE 9 0 [0 |9
Melting practiceand specialprecautiondor steels,alloy steels,castirons, aluminiumalloys, copper
alloysandmagnesiunalloys, Cleaningandrepair ofcastings. Castindefectsand remedies

UNIT IV | WELDING AND OTHER JOINING PROCESSES 9 0 [0 |9

Classification of welding processes oxy-acetylenewelding, arc weldingmanual, submergedar(
welding, gastungstenarc and gas metal arc welding, electro slag and electrogaswelding. Brazing
solderingand cutting processes

UNIT V | SPECIAL WELDING PROCESSES 9 0 |0 |9

Principle,equipment processvariables, meritdjmitations and applicationsof Electronbeam,plasm
arcandaserbeamwelding processedtriction, friction stir welding, ultrasoni@xplosiveanddiffusiory
welding.

Total (45+0)= 45 Hours

Text Books:
1 Heine R W., Loper, C.R.RosenthalpP.C.,"Principlesof Metal Casting", TataMcGraw Hill
" | PublishingCo Ltd, NewDelhi, 2008.

2. | SrinivasarN K.,"FoundryEngineering"KhannaTechPublicationsNew Delhi, 2005.

3. | Parmar, R.S,, ' Welding Processees and Technology® 2nd edn. Khanna Publishers, New Delhi,
2001

4. | SrinivasarN K ,"Welding Technology" KhannaPublicationsDelhi, 2000

ReferenceBooks:

1. | BeeleyP R.,"FoundryTechnology" Butterworths].ondon,1982.

2. | HowardB. Cary,"ModernWelding Technology" PrenticeHall, New JerseyUSA, 1998.
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Course Outcomes:

Bl oombo

Upon completion of this course, the students will be able to: T&);%r;)oergy
Discusghealloying elementeffecton the steelsndmentionthe precautiorto ) .
co1 betakenin mouldingandmelting of steels. L2: Understanding
CO2 Distinguish different moulding and casting techniques. L3:Applying
Apply the meltingprocedurefor the variousalloys like steels,stainless ) ,
co3 steelsgiscusghe slagmetal reactions L3:Applying
CO4 lllustratethe conventional welding processasdallied joining processes L2: Understanding
Cco5 Compare the variouspecialweldingprocesses L3:Applying

COURSE ARTICULATION MATRIX

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO11 | PO12 | PSO1| PSO2| PSO3| PSO4
Cco1 2 1 1 2

Cco2 1 1 1 1 1 1
COo3 2 1 1 1 2

CO4 1 1 1 1 1 1 1 1
CO5 2 1 1 1 1

Avg. 1610|110} 10| 10| 10| 1.0 14 1.0

3/2/1-indicates strength of correlation-Bigh, 2Medium, : Low)

GCE, SALEM (AUTONOMOUB)ZR SYLLABUS 267




22MTOEO02 ADVANCED SURFACE ENGINEERING

PREREQUISITES: Category OE Credit | 3
Manufacturing Technology

L T P|TH
3 0 0| 3

Hours/Week

CourseObijectives:
1. | Analyzethe variousonceptof surfaceengineeringandcomprehendhedesigndifficulties

UNIT | | TRIBOLOGY AND PLATING PROCESSES 9 0|0 9

Introduction to tribology, Wear: Types of weaadhesive, abrasive, oxidative, corrosive, erosive
trotting wear, roles of friction and lubrication and wear testing. Plating Processes: Fundamet
electrodeposition,plating of nickel, chromium, tin and copper, pulsed plating, hydrogen embrittlel
plating adhesion, electrolgsating, electrochemicatonversioncoating,selectiveplating for repair,
plating propertieshard anodizing.

UNIT II | HARD FACING PROCESSES 9 0|0 9

SMAW, GTAW, GMAW, FCAW, SAW, PAW, Oxy-AcetyleneWelding, Furnacefusing, Thermat
spray,Flamesprayprocesses HVOF, Detonation guand &t koteprocesses, &fd facingconsumable

UNIT 1l | SPECIAL DIFFUSION PROCESSES 9 0|0 9
Principle of diffusion processes Boriding, Aluminising, Siliconising, Chromising - Selection of
diffusion processesCharacteristicef diffusedlayer - micro structureandmicro hardnesgvaluation-
propertiesancapplications.

UNIT IV | THIN FILM COATINGS 9 0|0 9

Physicalvapourdepositionprocesses Thermalevaporation sputtercoating- lon plating - Chemica
vapourdeposition- reactive sputtering- TiC, TiN, Alumina, CBN, Diamond and DLC coatings
Structure properties andpplications.

UNIT V | HIGH ENERGY MODIFICATION AND SPECIAL 9 0|0 9
PROCESSES
Electron beanhardening glazing, Laserbeam hardeninglazingion implantation,Compositesurfac
created bylaser and Electron beam. Surface cements,Wear tiles, Electro spark deposition, fuse(
carbidecloth,thermal/ chemical. Ceramicoatings,centrifugalcast wear coatings,Wear sleevesang
Wearplates.

Total (L+T) = 45Hours

Text Books:

1. | ChattopadhyafR., SurfaceNear:Analysis, TreatmentPreventionASM InternationallJSA, 2001

2. | KennethG. Budinski, Surface Engineerinfpr WearResistanceRrenticeHall, EnglewoodCliff,
1990.
ReferenceBooks:

1. ASM MetalsHandbookYol 5: SurfaceEngineering, ASMnternational Ohio, 1994.

2. ErnestRabinowicz Friction andWearof Materials,2nded.,JohnWiley & Sons,NY, 1995.

3. DavisJ.R.,SurfaceEngineeringor CorrosionandWearresistanceASM International 2001.
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Course Outcomes:

Bl oomo

Upon completion of this course, the students wilabke to: Taxonomy
Mapped
co1l - Discusgheinfluenceof thetribological characteristics L2: Understanding
CO2 | : | piscusshevarious hardacingprocesses. L3:Applying
Demonstrate theurfaceproperties withdiffusion of foreign atomsinto the . .
co3 outersurfaceof thematerialsuchasboriding, aluminizing, etc. L2: Understanding
Demonstratehe variousvapourdepositionprocessesf different material®n
CO4 | : | the surfaceof native materialsusing the Chemical, Physicaland Thermal| L2: Understanding
vapour depositioprocesses.
Describehe Modernprocesseandhigh energyprocesselike electronbeam . ,
CO5 hardeninglaserbeanhardening. L3:Applying
COURSE ARTICULATION MATRIX
CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1| PSO2| PSO3| PSO4
co1 1 1 1 1 1 1
CO2 2 1 1 1 1 1 1
COo3 1 1 1 1 1 1 2 1
CO4 2 1 1 1 2 1
CO5 1 1 1 1 1
Avg. 14|110| 1010|1020 1.0 1.0 | 1.3 | 15 1.0

3/2/1%-indicates strength of correlation-(@igh, 2Medium, * Low)
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22MTOEO3

DESIGN AND SELECTION OF MATERIALS

PREREQUISITES: Category OE | Credit 3
Manufacturing Technology LT p TH
Hours/Week
3100 3
CourseObjectives:
1 To knowdifferenttypesof materialsand propertieand to seledbetter materials f@ifferentapplications.
UNIT | | DESIGN PROCESS 9 |0 0 9

Materialsin Design,Evolution of EngineeringMaterials,Designprocess Typesof design,Designflow chart
toolsandmaterial data, InteractidmetweerFunction,Material, Shape and Process.

UNIT I

MATERIAL PROPERTIES

9

0O [0 |9

Revision of engineeing materials and properties, Material properties inter-relationship charts such asYoung s

modulus-density, Strength-density, Youngs modulus-Strength, wear rate-hardness Youngs modulusi reldive
cost,strengthrelativecostandothers.
UNIT Il | MATERIAL SELECTION 9 |0 0 9

Materials selection, selection strategy: material attributes, attribute limits, selection procedure,compute
aidedselection,structuralindex; Casestudies:table legs, flywheel, springs, pressurevesselsbearings, he

exchangersairframesshipstructuresautomobilestructures.

UNIT IV

PROCESSESAND PROCESSSELECTION

9

0 0 9

The processes: shaping, joining and finishing, Process selection, ranking proce

selectionCase studiegan, pressurgessel, opticalable, economicatasting.

sses, cost, computer bg

UNIT V

MULTIPLE CONSTRAINTS AND OBJECTIVES

9

0 0 9

Selectiorundermultiple constraintsgonflicting objectives penaltyfunctions,exchangeonstantsCasestudiey

connectingodsfor high performancengineswindingsof high field magnets.

Total (L+T) = 45Hours

Text Books:

1.

Michael F. Ashby, Materials Selection in Mechanical Design, third edition, Butterwort
Heinemanr2005

2.

J. Charles,F.A.A. Crane,J. A.G. Furness,Selectionand Use of EngineeringMaterials, third
edition ButterworthHeinemann2006

ReferenceBooks:

1. | ASM MetalsHandbook\ol.20: MaterialsSelectiorandDesign, ASMinternational,1997

2. | Myer Kutz, Handbookof MaterialsSelection JohnWiley & Sons,Inc., New York, 2002

) Bl oombo

Course Outcomes: Taxonom

Upon completion of this course, the students will be able to: y
Mapped

co1 Explai_n the_de_sign process and design flow chart tools for the matg | - Understanding

selection criterion.

COo2 Apply the materials focorrosionand wearesistanc@rocesses. L3:Applying

CO3 Apply thematerialsfor autoandaeroindustry. L3:Applying

CO4 Classify theprocess selection criterion for high temperature materials. | L2: Understanding

CO5 Suggesthe process selection criteriéor high performance materials.. L3:Applying
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COURSE ARTICULATION MATRIX

CO/P | PO | PO | PO | PO | PO | PO | PO | PO | PO | POl | POl | POl | PSO | PSO | PSO | PSO
@] 1 2 3 4 5 6 7 8 9 0 1 2 1 2 3 4

Co1 1 1 1 1 1 1

CO2 2 1 1 1 1 2

COo3 1 1 1 1 1 1

CO4 2 1 1 1 2

CO5 1 1 1 1 1

Avg. 14110|10(210(210|10]| 10 10| 1.7 | 1.0 | 1.0

3/2/T-indicates strength of correlation-Bigh, 2Medium,  Low)
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22MTOEO4 NANOSCIENCE AND TECHNOLOGY

PREREQUISITES: Category OE | Credit | 3
Engineering material and metallurgy

Hours/Week

CourseObijectives:

1. | Tostudyabout nanomateriabnd itsapplication

UNIT I | INTRODUCTION 9 |0 |0 |9

Definition, Length scales, surface area/volume ratio of micron to nanosatdeals, Importance of Nanosc
andTechnology,Top downandbottomup approaches;lassificationof nanomaterialsPropertieof selecteg
nanomaterials including carbon nanotubes (CNT), graphene, metal nanoparticles, clays, nanowires
dots(QDs), effecof size onthermal,mechanical andlectricalpropertiesof
nanomaterials.

UNIT Il | SYNTHESIS OF NANOMATERIALS 9 |0 |0 |9

Fabrication of Nanomaterials: Top-down approachedithography, Mechanical alloying milling, Sever
Plastideformation,Bottomup approacheshemicalvapourdeposition,physical vapourdeposition,atomic
layer deposition(ALD), and Solgel method, Synthesisand purification of CNT, synthesisof expande
graphite(EG) orgraphene.

UNIT Il | NANOCOMPOSITES 9 |0 |0 |9
Fabricationof nanocompositesfabrication of Clay-rubber, Clay-polymer, CNT-polymer, EG-polymer

magnetic particlepolymer, CNT-metal, trade off between the compositesand nanocompositesetc
Consolidatiorof nanomaterials.

UNIT IV | CHARACTERIZATION OF NANOMATERIALS 9 |0 |0 |9
Characterizationf Nanomaterials:X-ray diffraction (XRD), DynamicLight ScatteringScanningelectron
microscope (SEM), TransmissionElectron Microscope (TEM), UV-Visible spectroscopy,Scanning
probemicroscopy Atomic force microscope (AFM) and scanning tunneling microscope (STM).
Nanoindentation.

UNIT V | APPLICATIONS OF NANOMATERIALS 9 |0 0 9

Applications of nanomaterialsElectronics, structural, biomedical, sensorsnanofluids, optical, magnetig
biomedicafields, solar cells, LED, LCD, electrically conductingpolymers, batteries,fuel cells, SMART
Materials.Environmental antiealthissuegelatedto nanomaterials.

Total (L+T) = 45Hours

Text Books:
1 B.S. Murty, P. Shankar,Baldev Raj, B BRath, JamesMurday, Textbook of Nanoscienceanc

* | Nanotechnologyniversity Presql) Pvt. Ltd., 2013.
BharatBhushar(Ed), SpringetHandbookof NanotechnologySpringerVerlagBerlin Heidelberg 2004

2.
ReferenceBooks:

1 Charles P Poole and Frank JOwens, ' Introduction to Nanotechnology& Jghn Wil ey and Sons, New Y ork,
- |1 2003

MichaelWilson,KamaliKannagarandGeoff Smith,” Na n ot e ¢ BasioSciengeggndEmerging
T e ¢ h n oGhapmaraiidHall, New York, 2002.

3. | Pradeep T, Naro: The Esentials® TataMcGraw Hill, New Delhi, 2007.

2.
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. Bl ooméb
Course Outcomes: Taxonom
Upon completion of this course, the students will be able to: y
Mapped
col Define gnd dlfferc'antlat'eenglr_leel_rmgmaterlalson the basisof structureand L2: Understanding
propertiedor engineeringpplications.
CcOo2 Explain the variouspplicationsf nanomaterials. L3:Applying
Cco3 Discuss the fabrications of composites and r@mposites. L2: Understanding
Cco4 Describe the charactrization of nanomaterials uSIEN! & TEM. L4: Analyzing
CO5 Apply the applications of nanomaterials. L3:Applying
COURSE ARTICULATION MATRIX
Co/P PO | PO |PO |PO |PO |PO |PO |PO |PO |PO1 |PO1 | PO1 |PSO | PSO | PSO | PSO
O 1 2 3 4 5 6 7 8 9 0 1 2 1 2 3 4
CO1 1 2 1 1 1 1
CO2 2 2 1 1 1 1 1
CO3 3 2 1 1 1 1
CO4 1 1 1 1 1 1 2
CO5 1 1 1 1 1
Avg. 16|16| 10| 10| 10| 10| 1.0 10| 13| 1.0 | 1.0
3/2/1-indicates strength of correlation-(igh, 22Medium, * Low)
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22MTOEO5 MATERIALS FOR AUTOMOTIVE COMPONENTS

PREREQUISITES: Category OE | Credit 3

Engineering material and metallurgy LlTl plTH
Hours/Week

3 0| O 3

CourseObijectives:

1. | To give an overview of material properties,use of materialsselectionchart and
considerationgor materialselection

2. | Toimpartknowledgeaboutthe basisof materialsselection

To give insightaboutthe factorsthatinfluencematerialsselectiorfor enginesandtransmissiorsystem
4. | To instill the knowledgerequiredfor the selectionof materialsfor

automotivestructures
5. | Torenderthebasisof materialselectionfor electronicsdevicesn theautomobile.

w

UNIT | |[ENGINEERING MATERIALS AND THEIR PROPERTIES 9 |0 |0 |9

Classe®f engineeringnaterials- the evolutionof engineeringnaterials Definition of materialsproperties,
Displaying material properties usingaterials selection charts, Forces for change in matsa#stion and
design, Materials and the environment. Selection of materials for automotive, aerosracegnd defence
applications.

UNIT Il |BASIS OF MATERIAL SELECTION 9 |0 |0 |9

Selection strategy, Attribute limits and Material indices, structural index Selection procedure: Design p
- typesof design,designrequirementsi-unction,Material attributes Shapeand Manufacturingprocesses
Materials processing and design processes and their influence on design, Process attributes, Sy
process selectiofrocessselectiondiagrams,Processcost, Energy consumptionfor production,Material
costs,Availability, Recyclability, EnvironmentatonsiderationComputeraidedselection.

UNIT Ill | MATERIALS FOR ENGINES AND TRANSMISSION SYSTEMS 9 |0 0 9
Materials selection for IC engines: Piston, piston rings, cylinder, Engine block, Connecting rod, Cran
Fly wheels, Geabox, Gears, Splines, Clutches.

UNIT IV | MATERIALS FOR AUTOMOTIVE STRUCTURES 9 |0 0 9

Materials selection for bearings, leaf springs, chasis& frames, Bumper, shock absssbwsmgfluid, wind
screenspanelsprakeshoesDisc, wheelsdifferentials, dampingand Antifrictionfluids, Tyresandtubes.

UNIT V | ELECTRONIC MATERIALS FOR AUTOMOTIVE 9 |0 0 9
APPLICATIONS
Materialsfor electronicdevicesmeantfor enginecontrol, ABS, Steering,SuspensionSensors,Temperatu
sensordgorclimatecontrol, anticollision, Anti-fog, Headamps.

Total (L+T) = 45Hours

Text Books:

Charles J A and Crane. F A. A., Selecton and Use of Engineerng Materids® 3rd Edition,
Butterworths . ondonUK, 1996.

2. | JasorRowe,” A d v a rMateridlsin AutomotiveE n g i n eWoodHaagRublishing2012.

1.

ReferenceBooks:
1 AhmedE,” A d v a mampaditanaterialdor AutomotiveapplicationsWiley, 2013

5 DonH Wr i gTredting&utomotiveMaterialsandC o mp o n S8AE1993Y ,

3. |GeoffDavis,” Materialsfor Automobileb o d iBat®riWprthHeinemann2012

4 Hiroshi Yamagata, The Scienceand Tednology of Materals in Automotive Engines® ,
" |[Elsvier,2005
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MstislavA M, ValentinN A, GlebV M, " Au t o m matarialse handbookor themechanical
engi MNels, 1952.

. Bl oombd
Course Outcomes: Taxonom
Upon completion of this course, the students will be able to: y
Mapped
CO1|: | I|dentify thecriteriaandforcesthatcausethechangesn materialsselection. | L3:Applying
.| Investigateheinfluenceof structuraindex,manufacturingrocessdesignand . :
coz|: Functional requirementin selectionstrategies. L4:Analysing
) Recognizehe temperatureegime,natureof load and propertyrequirements | . .
CO3 | 1| of materialsfor enginesandtransmissiorsystem. L4:Analysing
. | Analysethe variousstressescting on the structural memberef automobile| , .. .
co4|: undemDynamic loadingandselectsuitablematerial. L4:Analysing
CO5| | Prepareheaptmaterialfor electronicdevicesusedin automobiles L3:Applying
COURSE ARTICULATION MATRIX
co/P |PO |PO |PO |PO |PO |PO |PO |PO |PO |POl1 |PO1 |POl1 |PSO | PSO | PSO | PSO
O 1 2 3 4 5 6 7 8 9 0 1 2 1 2 3 4
CO1 1 1 1 1 2 1
CO2 3 2 1 1 2 1
CO3 2 3 1 1 1 1
CO4 2 1 1 1 2
CO5 1 1 1 1 1
Avg. 18|/16|10|10|10| 10| 10 15| 17 | 10 | 1.0
3/2/1-indicates strength of correlation-(Bigh, 2Medium, : Low)
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PROFESSIONAL ELECTIVE COURSES: VERTICALS -Honours

22CSH101 EXPLORATORY DATA ANALYSIS
PREREQUISITES Category | PE Credit 3
L T P TH
Hours/Week
3 0 0 3

Course Learning Objectives

To outline an overview of exploratory data analysis.

To implement data visualization using Matplotlib.

To apply bivariate data exploration and analysis.

1

2

3 To perform univariate datexploration and analysis.

4

5 To use Data exploration and visualization techniques for multivariate and time series data.

UNIT | EXPLORATORY DATA ANALYSIS 9 0 0 9

EDA fundamental$ Understanding data scienic&ignificance of EDA Making sense of dataComparing EDA with classicg
and Bayesian analysis Software tools for EDA Visual Aids for EDA Data transformation techniqueserging database
reshaping and pivoting, Transfortitan techniques.

UNIT I EDA USING PYTHON 9 0 0 9

Data Manipulation using Panda$andas ObjectsData Indexing and SelectionOperating on Data Handling Missing Datg
i Hierarchical Indexing Combining datasets Concat, Append, Merge and Jdimiggregation and groupinigPivot Tables
Vectorized &ing Operations.

UNIT 1 UNIVARIATE ANALYSIS 9 0 0 9
Introduction to Single variable: Distribution VariableMumerical Summaries of Level and Spre&taling and Standardizin
T Inequality.

UNIT IV BIVARIATE ANALYSIS 9 0 0 9

Relationships between Two VariablePercentage Tables Analysing Contingency Tables Handling Several Batches
Scatterplots and Resistant Lines.

UNIT V MULTIVARIATE AND TIME SERIES ANALYSIS 9 0 0 9

Introducing a Third Variable CausalExplanations ThreeVariable Contingency Tables and Beydn&undamentals of TS/
I Characteristics of time series dat®ata Cleaning Time-based indexing Visualizingi Groupingi Resampling.

Total (45L) =45Periods

Text Books:

1 Suresh Kumar MukhiyaOnUExmpihoAadamedy DétbadAnal ysi s
(Unit 1)

2 Jake Vander Plas, "Python Data Science Handbook: Essential Tools for Working with Data", First Edition, O R
2017. (Unit 2)

3. Catherine Marsh, Jane Elliott, f@AExploring Data:
Publications, 2nd Edition, 2008. (Unit 3,4,5)
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Reference Books:

1 |Eric Pimpler Data Visualization and Exploration with R, GeoSpatial Training service, 2017.

2 [Claus O. Wilke, AFundamentals of Data Visualizat:i

3 [Matthew O. War d, Geor ges Gr i nsvisalization: Founaaiions, Tedhmiguen,,
Applicationso, 2nd Edition, CRC press, 2015.

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

Bl oomo
Taxonomy Level

CO1 | Understand the fundamentals of exploratory datalysis. Understad
coz Implement the data visualization using Matplotlib. Create
cos Perform univariate data exploration and analysis. Apply
CO4 | Apply bivariate data exploration and analysis. Apply
CO5 Use Data exploration andsualization techniques for multivariate and time series data Apply

COURSE ARTICULATION MATRIX
COs/POg PO1| PO2| PO3 | PO4 | PO5 | PO6| PO7| PO8| PO9|PO1Q PO11|PO12 PSO1| PSO2
col | 3| 2 3 3 3 - - - 2 | 2| 3 2 2 2
CO2 2 2 2 3 3 - - - 3 2 2 2 2 2
cos | 2] 3 [ 2 2 3 - |- -2 27 2 1| 2 >
CO 4 2 2 2 2 3 - - - 3 2 2 1 2 2
CO5 | 2 2 3 2 1 - - - 1 2 2 1 2 2
Avg 22| 22| 24 24 2.6 - - - 2.2 2 22 | 14 2 2
3/ 2 /1- indicatesstrengthof correlation (3 High, 2- Medium, 1- Low)
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22CSH102 RECOMMENDER SYSTEMS

PREREQUISITES Category | PE Credit 3
L T P TH

Hours/Week
3 0 0 3

Course Learning Objectives

To understand the foundations of the recommender system.

To learn the significance of machine learning and data mining algorithrReé@mmmender systems

To make students design and implement a recommender system.

1
2
3 | To learn about collaborative filtering
4
5

To learn collaborative filtering

UNIT | INTRODUCTION 9 0 0 9

Introduction and basic taxonomy of recommender systdmraitional and noipersonalized Recommender Systef@serview
of data mining methods for recommender systesimilarity measures Dimensionality reductioni Singular Value
Decomposition (SVD)

Suggested Activities:

i Practical learning Implement Dataimilarity measures.
i External Learning Singular Value Decomposition (SVD) applications
Suggested Evaluation Methods:
T Quiz on Recommender systems.
i Quiz of python tools available for implementing Recommender systems
UNIT I CONTENT-BASED RECOMMENDATION SYSTEMS 9 0 0 9

High-level architecture of conteftased systemsitem profiles, Representing item profiles, Methods for learning user pro
Similarity-based retrieval, and Classification algorithms.
Suggested Activities:

1 Assignment on contetifased recommendation systems
i Assignment of learning user profiles
Suggested Evaluation Methods:
i Quiz on similaritybased retrieval.
1 Quiz of contervbased filtering
UNIT Il COLLABORATIVE FILTERING 9 0 0 9

A systematicapproach, Nearesteighbor collaborative filtering (CF), usbased and iterbased CF, components
neighborhood methods (rating normalization, similarity weight computation, and neighborhood selection.
Suggested Activities:

1 Practical learnin@ Implement collaborative filtering concepts
1 Assignment of security aspects of recommender systems
Suggested Evaluation Methods:
1 Quiz on collaborative filtering
1 Seminar on security measures of recommender systems
UNIT IV ATTACK -RESISTANT RECOMMENDER SYSTEMS 9 0 0 9

Introductioni Types of Attacks Detecting attacks on recommender systéredividual attacki Group attack Strategies
for robust recommender desigRobust recommendation algorithms.
Suggested Activities:

1 GroupDiscussion on attacks and their mitigation

1 Study of the impact of group attacks

1 External Learning Use of CAPTCHAS
Suggested Evaluation Methods:

i Quiz on attacks on recommender systems

i Seminar on preventing attacks using the CAPTCHAS
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UNIT

\% EVALUATING RECOMMENDER SYSTEMS

9

0

0

9

f
f

Limitations of Evaluation measures.

GroupDiscussion on goals of evaluation design
Study of accuracy metrics

Suggested Evaluation Methods:

Evaluating ParadignisUser Studie$ Online and Offline evaluatioh Goals of evaluation designDesign Issues Accuracy
metricsi
Suggested Activities:

i Quiz on evaluation design
i Problems on accuracy measures
Total (45L) =45Periods
Text Books:

Charu C. Aggarwal, Recommender Systems: Tébook, Springer, 2016.

2 Dietmar Jannach , Markus Zanker , Alexander Felfeamid Gerhard Friedrich , Recommender Systems: An
Introduction, Cambridge University Press (201 2)ed.

3 Francesco Ricci , Lior Rokach , Bracha Shapira , Recommender Sytems HandkehkSfringer (2011)

4 Jure Leskovec, Anand Rajaramdeffrey David Ullman, Mining of massive dataseté eglition, Cambridge
University Press, 2020.

Course Outcomes: Bl oomo

Upon completion of this course, the students will be able to: Taxonomy Level

CO1 | Understand the basic concepts@ommender systems. Understand

co?2 Implement machinéearning and datanining algorithms in recommender systems Apply

data sets.
CcO3 Implementation of Collaborative Filtering in carrying out performance evaluation of Apply
recommender systems basedvanious metrics.

CO4 | pesign and implement a simple recommender system. Create

COS5 | Learn about advanced topics of recommender systems Understand

CO6 Learn about advanced topics of recommender systems applications Understand

COURSE ARTICULATION MATRIX

COs/POg PO1| PO2| PO3 | PO4 | PO5 | PO6| PO7| PO8| PO9|PO10 PO11|P0O12 PSO1| PSO2
Co1 2 2 1 2 1 - - - 1 - - 1 2 2
CO2 1 2 - - 1 - - - - - - 1 2 2
co3 2 3 1 - 1 - - - 2 - - - 2 >
CcO4 3 2 2 2 1 - - - 2 - - 2 2 2
CO5 1 1 - 2 1 - - - - - - 1 2 2
CcO6 2 2 1 1 1 - - - - - - 1 2 2
Avg [1.83] 2 1.3 18 1 - - - 1.7 - - 1.2 2 2

3/ 2 /1- indicatesstrengthof correlation (3 High, 2- Medium, 1- Low)
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22CSH103 NEURAL NETWORKS AND DEEP LEARNING

PREREQUISITES Category | PE Credit 3
L T P TH

Hours/Week
3 0 0 3

Course Learning Objectives

To understand the basics in deep neural networks

To understand the basics of associative memory and unsupervised learning networks

1
2
3 To apply CNN architectures of deapural networks
4

To analyze the key computations underlying deep learning, then use them to build and train deep neural netw
various tasks.
5 To apply autoencoders and generative models for suitable applications.

UNIT | INTRODUCTION 9 0 0 9

Neural NetworksApplication Scope of Neural Networdstificial Neural Network: An IntroductiorEvolution of Neural
NetworksBasic Models of Artificial Neural Networdmportant Terminologies of ANNSupervised Learning Network.

ASSOCIATIVE MEMORY AND UNSUPERVISED

UNIT Il LEARNING NETWORKS

9 0 0 9

Training Algorithms for Pattern Associatigkutoassociative Memory NetwoildeteroassociativeMemory Network
Bidirectional Associative Memory (BAMMHopfield Networkslterative Autoassociative Memory Networkemporal
Associative Memory Networkixed Weight Competitive Netdohonen SeHOrganizing Feature Magsearning Vector
QuantizatiorCounter popagation Network#&\daptive Resonance Theory Network.

UNIT 1 THIRD -GENERATION NEURAL NETWORKS 9 0 0 9

Spiking Neural Network€onvolutional Neural NetworkBeep Learning Neural NetworExtreme Learning Machin
Model-Convolutional NeuraNetworks: The Convolution OperatidriMotivationi Poolingi Variants of the basic Convolutio
Functioni Structured Output$ Data Types Efficient Convolution Algorithms' Neuro scientific Basi$ Applications:
Computer Vision, Image Generation, Imagentpression.

UNIT IV DEEP FEEDFORWARD NETWORKS 9 0 0 9

History of Deep LearningA Probabilistic Theory of Deep LearninGradient Learning Chain Rule and Back propagatiet
Regularization: Dataset AugmentatibMNoise Robustnesg&arly Stopping, Bagging and Dropoubatch normalizationvVC
Dimension and Neural Nets.

UNIT V RECURRENT NEURAL NETWORKS 9 0 0 9

Recurrent Neural Networks: IntroductidnRecursive Neural Networkis Bidirectional RNNsi Deep Recurrent Networks
Applications: Image Generation, Image Compression, Natural Language Processing. Complete Auto encoder, Regulg
encoder, StochastiEncoders and Decoders, Contractive Encoders.

Total (45L) =45 Periods

Text Books:

1 l an Goodfellow, Yoshua Bengio, Aaron Courville,

2 Francois Chollet, fADeep Lear ni rPgblications,B021IPyt hono, S
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Reference Books:

1 Aur ®l i en G-®nMachine Ifeétaing dith Scikt ear n and Tensor Fl owo,

2 Josh Patterson, Adam Gi bson, fADeep Learning: A

3 Charu C.Aggar wal , ANeur al Net wor ks and Deep Lear
Publishing, 1st Edition, 2018.

4 Learn Keras for Deep Neural Networks, Jojo Moolayil, Apress,2018

5 Deep Learning Projects Using TensorFlow 2, Vinita Silaparasetty, Apress, 2020

6 Deep Learning with Python, FRANCOIS CHOLLET, MANNING SHELTER ISLAND,2017.

7 |S Rajasekaran, G A Vijayal akshmi P Algorithmii Syethegisa | N
and Applicationso, PHI Learning, 2017.

) Pro Deep Learning with TensorFlow, Santanu Pattanayak, Apress,2017

9 James A Freeman, David M S Kapura, fANeural Net
Techni que Mesley,20031i s on

Course Outcomes: Bl oomd

Upon completion of this course, the students will be able to: Taxonomy
Level

CO1 | Apply Convolution Neural Network for image processing. Apply

co?2 Egt(\j,veorﬁ:nd the basics of associative memoryususdpervised learning Understand

Cco3 Apply CNN and its variants for suitable applications. Apply

co4 | Analyze the key computations underlying deep learning and use them to build ang Analyze

deep neural networks for various tasks. y
COS5 | Apply autoencoders and generative models for suitable applications. Apply

COURSE ARTICULATION MATRIX
COs/PO9 PO1| PO2| PO3 | PO4 | PO5 | PO6| PO7| PO8| PO9|PO1Q PO11|PO12 PSO1| PSO2
CcOo1 3 2 3 2 3 1 - - 2 1 - - 1 2
co2 | 3] 1] 2 1 - - | - - -7 1] 2271 2 5
COo3 3 3 3 3 3 1 - - 2 1 - - 2 >
co4 | 3 3 3 3 3 - - - 2 - 2 3 2 2
cos | 1 1 3 2 3 - - - 2 - - - 2 >
Avg 26| 2 | 28] 22| 3 1 2| 1 [ 2 [25] 18] »
3/ 2 /1- indicatesstrengthof correlation (3 High, 2- Medium, 1- Low)
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22CSH104 TEXT AND SPEECH ANALYSIS

PREREQUISITES Category | PE Credit 3
L T P TH
Hours/Week
3 0 0 3
Course Learning Objectives
1 Understand natural language processing basics
2 Apply classification algorithms to text documents
3 Build questionanswering and dialogue systems
4 Develop a speech recognition system
5 Develop a speech synthesizer
UNIT | NATURAL LANGUAGE BASICS 9 0 0 9

Foundations of natural language processiniganguage Syntax and StructurBext Preprocessing and WrangliiigText
tokenizationi Stemmingi Lemmatizationi Removing stopvordsi Feature Engineering for Text representafioBag of
Words model Bag of NGrams model TF-IDF model
Suggested Activities

1 Flipped classroom on NLP

1 Implementation of Text Preprocessing using NLTK

1 Implementation of THDF models
Suggested Evaluation Methods

i Quiz on NLP Basics
q Demonstration of Programs
UNIT 1 TEXT CLASSIFICATION 9 0 0 9

Vector Semantics and Embedding§ord Embeddings Word2Vec model Glove modeli FastTextmodeli Overview of
Deep Learning modeisRNN T Transformer§ Overview of Text summarization and Topic Models
Suggested Activities
1 Flipped classroom on Feature extraction of documents
1 Implementation of SVM models for text classification
1 External learning: Text summarization and Topic models
Suggested Evaluation Methods
1 Assignment on above topics
1  Quiz on RNN, Transformers
9 Implementing NLP with RNN and Transformers

UNIT 1l QUESTION ANSWERING AND DIALOGUE SYSTEMS 9 0 0 9

Information retrieval IR-based question answeringnowledgebased question answeriflgjinguage models for QAclassic
QA modelsi chatbots Design of dialogue systersevaluating dialogusystems
Suggested Activities
1 Flipped classroom on language models for QA
1 Developing a knowledgbased questicanswering system
1 Classic QA model development
Suggested Evaluation Methods
1 Assignment on the above topics
1  Quiz on knowledgdased question answering system
1 Development of simple chatbots

UNIT IV TEXT-TO-SPEECH SYNTHESIS 9 0 0 9
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approaches, WaveNet and other deep learbagpd TTS systems
Suggested Activities

1 Flipped classroom on Speech signal processing

1 Exploring Text normalization

1 Data collection

1 Implementation of TTS systems
Suggested Evaluation Methods

1 Assignment on the above topics
1 Quiz on wavenet, deep learnibbgsed TTS systems
 Finding accuracy with different TTS systems

Overview. Text normalization. Letteo-sound. Prosody, Evaluation. Signal processinGoncatenative and paramet

UNIT V AUTOMATIC SPEECH RECOGNITION

Speech recognition: Acoustic modellindg-eature ExtractionHMM, HMM -DNN systems
Suggested Activities

1 Flipped classroom on Speech recognition.

1 Exploring Feature extraction
Suggested Evaluation Methods

1 Assignment on the abovepics

9 Quiz on acoustic modelling

Total (45L) = 45 Periods

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

Text Books:

1 Daniel Jurafske nd James H. Martin, ASpeech and Language
Computational Linguistics, and Speech Recognitio

Reference Books:

1 Di panjan Sarkar, i T e x Practical Réalvorld approachi td GainiRgy Activimable A
insights from your datao, APress, 2018.

2 Tanveer Siddiqui, Tiwary U S, ANatur al Language
Press, 2008.

3 Lawrence Rabiner, Bingflwang Juang, B. Yegnanarayana, AFund
Edition, Pearson, 2009.

4 Steven Bird, Ewan Klein, and Edward Loper, fNatu

Bl oomo

Taxonomy Level

Cco1 Explain existing and emerging deep learning architectures for text and speech procesg Understand

CcO2 Apply d_eep learning techniques for NLP tasks, langumagéelling and machine Apply
translation

cos Explain coreference and coherence for text processing Understand

CO4 Build questioranswering systems, chatbots and dialogue systems. Create

CO5 | Apply deep learning models for building speeebognition and texto-speech systems Apply
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COURSE ARTICULATION MATRIX
COs/POg PO1| PO2| PO3 | PO4 | PO5 | PO6| PO7| PO8| PO9|PO10 PO11| PO1Z PSO1| PSO2
co1l | 3| 2 3 1 3 - - - 1 2 1 2 2 2
co2 | 3 1 2 1 2 - - - 2 2 1 3 2 o
co3 | 2 2 1 3 1 - - - 3 3 1 2 2 2
Co4 | 2 1 1 1 2 - - - 2 1 2 2 2 2
cos [ 1] 3] 2 2 1 - | -3 2] 1 1] 2 5
Avg 221 18| 18 1.6 2 - - - 2.2 2 1.2 2 2 2
3/ 2 /1- indicatesstrengthof correlation (3 High, 2- Medium, 1- Low)
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22CSH105 BUSINESS ANALYTICS

PREREQUISITES Category | PE Credit 3
L T P TH
Hours/Week
3 0 0 3
Course Learning Objectives
1 To understand the Analytics Life Cycle.
2 To comprehend the process of acquiring Business Intelligence
3 To understand various types of analyticsBosiness Forecasting
4 To model the supply chain management for Analytics.
5 To apply analytics for different functions of a business
UNIT | INTRODUCTION TO BUSINESS ANALYTICS 9 0 0 9

Analytics and Data SciendeAnalytics Life Cyclei Types ofAnalyticsi Business Problem Definitioh Data Collection
Data Preparation Hypothesis GeneratidnModelingi Validation and Evaluation Interpretatiori Deployment and Iteratio

UNIT I BUSINESS INTELLIGENCE 9 0 0 9

Data Warehouses and Dafart - Knowledge Managemeifypes of DecisionsDecision Making Proces®ecision Suppor
Systemd Business IntelligenceOLAP i Analytic functions .

UNIT 1l BUSINESS FORECASTING 9 0 0 9

Introduction to Business Forecasting and Predidivalytics- Logic and Data Driven ModelsData Mining and Predictiv
Analysis Modellingi Machine Learning for Predictive analytics.

UNIT IV HR & SUPPLY CHAIN ANALYTICS 9 0 0 9

Human Resources Planning and Recruitmeiit Training andDevelopment Supply chain network Planning Demand
Inventory and Supply Logisticsi Analytics applications in HR & Supply Chai\pplying HR Analytics to make a predictig
of the demand for hourly employees for a year.

UNIT V MARKETING & SALES ANALYTICS 9 0 0 9

Marketing Strategy, Marketing Mix, Customer Behavibselling Procesk Sales Planning Analytics applicationg
in Marketing and Salespredictive analytics for customers' behaviour in marketing and sales.

Total (45L) =45 Periods

Text Books:

1 R. Evans James, Business Analytics, 2nd Ediff@arson, 2017

2 R N Prasad, Seema Acharya, Fundamentals of Business Analytics, 2nd Edition, Wiley, 2016

3 Philip Kotler and Kevin Keller, Marketing Management, 15th edition, PHI, 2016

4 VSP RAO, Human Resource Management, 3rd Edition, Excel BA0kS,

5 Mahadevan B, i Op er althieconrsy Mannda g emarctt i ceo, 3
Education,2018.
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Course Outcomes: Bl oombd
Upon completion of this course, the students will be able to: Taxonomy Level
CO1 | Explain the real world businepsoblems and model with analytical solutions. Understand
CO2 | |dentify the business processes for extracting Business Intelligence Apply

CO3 | Apply predictive analytics for business ferasting Apply

CO4 | Apply analytics for supply chain ahdgistics management Apply

CO5 | Use analytics for marketing and sales. Apply

COURSE ARTICULATION MATRIX
COs/POY PO1| PO2| PO3 | PO4 | PO5 | PO6| PO7| PO8| PO9|PO10 PO11|PO12 PSO1| PSO2
col | 2| 2 3 1 1 - - - 1] 2 1 1 2 2
co2 | 3| 3] 3 2 3 | - | - -1 127 2127 2 2
CcO3 2 2 3 3 2 - - - 3 1 1 3 2 2
CO 4 2 1 1 2 2 - - - 3 3 2 1 2 2
cO5 2 3 2 3 2 - - - 3 3 1 3 2 2
Avg 22| 22| 24 2.2 2 - - - 22| 22| 14 2 2 2
3/ 2 /1- indicatesstrengthof correlation (3 High, 2- Medium, 1- Low)
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22CSH106 IMAGE AND VIDEO ANALYTICS

PREREQUISITES Category | PE Credit 3
L T P TH

Hours/Week
3 0 0 3

Course Learning Objectives

To understand the basics of image processing techniques for computer vision.

To learn the techniques used for imggeprocessing.

To discuss the various object detection techniques.

To understand the various Object recognition mechanisms.

G| W|IN|PF

To elaborate on the video analytics techniques.
UNIT | INTRODUCTION 9 0 0 9

Computer Visiori Imagerepresentation and image analysis tadksage representatiofigligitizationi properties
i color imagesi Data structures for Image AnalysisLevels of image data representatioTraditional and
Hierarchical image data structures.

UNIT I IMAGE PRE-PROCESSING 9 0 0 9

Local preprocessing Image smoothing Edge detectorsZero-crossings of the second derivativBcale in imagg
processing Canny edge detectiorParametric edge model€dges in multisperalct images.ocal preprocessing
in the frequency domainLine detection by local preprocessing operatdnsage restoration.

UNIT Il OBJECT DETECTION USING MACHINE LEARNING 9 0 0 9

Object detection Object detection methods Deep Learning framework for Object detectibounding box
approacHntersection over Union (loU) Deep Learning Architecturd®-CNN-Faster RCNN-You Only Look
Once(YOLO})Salient featuretoss Functionsy OLO architectures

UNIT IV FACE RECOGNITION AND GESTURE RECOGNITION 9 0 0 9

Face RecognitiotntroductiorApplications of Face Recognitielrocess of Face RecognitionDeepFace solutio
Faceboolk-aceNet for Face Recognitiolmplementation using FaceNetGesture Recognition

UNIT V VIDEO ANALYTICS 9 0 0 9

Video Processing use cases of video analyt@anishing Gradient and exploding gradient problemRes
architectureRestNet and skip connecticirception NetworkGoogleNet architectureimprovement in Inception
Video analyticsRestNet and Inception v3.

Total (45L) =45Periods

Text Books:

1 Mi |l an Sonka, Vacl av HI avac, Roger Boyl e, il
edition, Thomson Learning, 2013.

2 Vaibhav Verdhan,(2021, Computer Vision Using Deep Learning Neural Network Architecture with
Python and Keras,Apress 2021 (UNIT,IV and V)

Reference Books:

1 VSRi chard Szel i ski, AComput er Vi si on:Londohgor
Limited,2011.

2 Cai feng Shan, Fati hPori kil i, Tao Xi ang, Sh
Intelligenceo, Springer, 2012.

3 D. A. Forsyth, J. Ponce, AComputer Vision: A
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4 E.R.Davies( 2012), fAComputer & Machine Visiono, F

Course Outcomes: Bl oombd
Upon completion of this course, the students will be able to: Taxonomy Level
co1 | Understand the basics of image processing techniques for comigigarand video Understand
analysis.

COZ | Explain the techniques used for image-precessing. Understand
CO3 | Develop various object detection techniques. Create
CO4 | Understand the various face recognition mechanisms. Understand
COS5 | Elaborate omleep learnindased video analytics. Analyze

COURSE ARTICULATION MATRIX

COs/POY PO1| PO2| PO3 | PO4 | PO5 | PO6| PO7| PO8| PO9|PO10 PO11|PO12 PSO1| PSO2
col1 | 3| 1 2 2 2 - - - 3| 3 2 1 2 2
CO2 2 2 3 3 3 - - - 3 2 1 1 2 2
cosz | 1| 2 2 2 3 - - -T2 1 2 2 >
CO 4 1 2 3 2 3 - - - 2 2 2 3 2 2
CO5 3 2 1 3 2 - - - 2 1 1 3 2 2
Avg 2 18| 2.2 24 2.6 - - - 2.2 2 1.4 2 2 2

3/ 2 /1- indicatesstrengthof correlation (3 High, 2- Medium, 1- Low)
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22CSH107 COMPUTER VISION

PREREQUISITES Category | PE Credit 3
L T P TH

Hours/Week
3 0 0 3

Course Learning Objectives

To understand the fundamental concepts related to Image formation and processing.

To learn feature detection, matching and detection.

To become familiar with feature basaégnment and motion estimation

To develop skills on 3D reconstruction

G| W|IN|PF

To understand image based rendering and recognition

INTRODUCTION TO IMAGE FORMATION AND
PROCESSING

UNIT | 9 0 0 9

Computer Vision Geometric primitives and transformationBhotometric image formationThe digital camerg
- Point operators Linear filtering- More neighbourhood operator&ourier transforms Pyramids and wavelets
Geometric transformationrsGlobal optimization.

FEATURE DETECTION, MATCHING AND

SEGMENTATION °o1 0 0} 9

UNIT I

Points and patche€dges Lines- Segmentation Active contours Split and merge Mean shift and mode findin
- Normalized cuts Graph cuts andnergybased methods.

UNIT 1l FEATURE-BASED ALIGNMENT & MOTION ESTIMATION 9 0 0 9

2D and 3D featurdased alignmentPose estimationGeometric intrinsic calibrationTriangulation- Two-frame
structure from motion Factorization- Bundle adjustment- Constrained structure and motieriTranslational
alignment- Parametric motion Splinebased motion Optical flow- Layered motion.

UNIT IV 3D RECONSTRUCTION 9 0 0 9

Shape from X- Active range finding- Surface representations Pointbased representations Volumet
representationsModelbased reconstructiorRecovering texture maps and albedos.

UNIT V IMAGE -BASED RENDERING AND RECOGNITION 9 0 0 9

View interpolation Layered depth imaged.ight fields and Lumigraphs Environment mattesVideo-based
renderingObject detection Face recognition Instance recognitioin Category recognition Context and scen
understandingRecognition databases atedt sets.

Total (45 L) =45Periods
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Text Books:

1 Richard Szeliski, AnComputer Vi s i e hexts i Canputer t
Science, Second Edition, 2022.

2 Computer Vision: A Modern Approach, D. A. Forsyth, J. PoRearson Education, Second Edition,
2015.

Reference Books:

1 Richard Hartley and Andrew Zisserman, Multiple View Geometry in Computer Vision, Second
Edition, Cambridge University Press, March 2004.

2 Christopher M. Bishop; Pattern Recognition &fachine Learning, Springer, 2006

E. R. Davies, Computer and Machine Vision, Fourth Edition, Academic Press, 2012.

Course Outcomes: Bl oombd

Upon completion of this course, the students will be able to: Taxonomy Level

co1 . . . .
Understand basiknowledge, theories and methods in image processing and cor Understand
vision.

CO2 | Implement basic and some advanced image processing techniques in OpenCV Apply

co3 | Apply 2D a featurdased based image alignment, segmentation and ni Appl
estimations. pply

CO4 | Apply 3D image reconstruction techniques Apply

COS5 | Design and develop innovative image processing and computer vision applicati Create

COURSE ARTICULATION MATRIX
COs/POg PO1| PO2| PO3 | PO4 | PO5 | PO6| PO7| PO8| PO9|PO10 PO11|PO12 PSO1| PSO2
co1 | 3| 1 1 1 1 - - - 2 | 1 3 2 2 2
co2 | 3 3 3 2 3 - 1 - 2 1 2 2 2 2
cos | 3] 3| 2 2 3 | - - -1 1] 271272 2
co4 | 2 3 3 2 3 - - - 2 1 2 3 2 2
CO5 | 2 3 3 2 2 2 - - 3 1 2 3 2 2
Avg 26| 26| 24 1.8 24 2 1 - 2 1 22 | 24 2 2
3/ 2 /1- indicatesstrengthof correlation (3 High, 2- Medium, 1- Low)
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22CSH108 BIG DATA ANALYTICS

PREREQUISITES Category | PE Credit 3

L | T |P|TH

Hours/Week
3 0 0 3

Course Learning Objectives

To understand big data

To learn and use NoSQL biata management.

To learn map reduce analytics using Hadoop and related tools.

To work with map reduce applications

G| W|IN|PF

To understand the usage of Hadoop related tools for Big Data Analytics
UNIT | UNDERSTANDING BIG DATA 9 0 0 9

Introduction to big dat& convergence of key trendlsunstructured daté industry examples of big dataweb
analytics big data applicatiorishig data technologidsintroduction to Hadoop open source technologiggloud
and big datd mobile busines intelligencé Crowd sourcing analyticsinter and trans firewall analytics.

UNIT I NOSQL DATA MANAGEMENT 9 0 0 9

Introduction to NoSQL aggregate data moddiskey-value and document data modeételationshipsi graph
databases schemaless databasésmaterialized viewsi distribution modelsi masterslave replicationi
consistency Cassandra Cassandra data mddeCassandra examplésCassandra clients

UNIT 1l MAP REDUCE APPLICATIONS 9 0 0 9

Map Reduce workflow$ unit tests with MR Unit test data and local testsanatomy of Map Reduce job riin
classic Mapreducei YARN 7 failures in classitMap-reduce and YARN job scheduling shuffle and sort task
executioni Map Reduce typéisinput formats output formats.

UNIT IV BASICS OF HADOOP 9 0 0 9

Data formafi analyzing data with Hadodpscaling outi Hadoop streamingy Hadoop pipe$ design of Hadooj
distributed file system (HDFS) HDFS concept$ Java interfacé data flowi Hadoop I/Oi data integrityi
compressiofi serializationi Avro 1 file-based data structureSassandra Hadoop integration.

UNIT V HADOOP RELATED TOOLS 9 0 0 9

Hbase data model and implementationgibase client$ Hbase exampléspraxis.
Pigi Grunti pig data model Pig Latini developing and testing Pig Latin scripts.
Hive i data types and file formaitsHive QL data definitiori Hive QL data manipulation Hive QL queries.

Total (45L) =45Periods

Text Books:

1 Michael Minelli, Michelle Chambers, and AmbigaDhiraj, "Big Data, Big Analytics: Emerging Busine
Intelligence and Analytic Trends for Today's Businesses", Wiley, 2013.

Eric Sammer, "Hadoop Operations”, O'Reilley, 2012
Sadalage, Pramodfd.No SQL di sti | |l edo, 2013
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Reference Books:

1 E. Capriolo, D. Wampler, and J. Rutherglen, "Programming Hive", O'Reilley, 2012.
2 Lars George, "HBase: The Definitive Guide", O'Reilley, 2011.

3 Eben Hewitt, "Cassandra: The Definitive Guide", O'Reilley, 2010.

4 Alan Gates, "Programming Pig", O'Reilley, 2011.

Course Outcomes: Bl oomo
Upon completion of this course, the students will be able to: Taxonomy Level
CO1 | Describe big data and usases from selected business domains. Remember
CO2Z | Explain NoSQL big data management Understand
CO3 | |nstall, configure, and run Hadoop and HDFS. Apply

CO4 | Perform mapeduce analytics using Hadoop Apply

co5 ;Jﬁglyl?i%csif)ogelated tools such a$Base, Cassandra, Pig, and Hive for big data Apply

COURSE ARTICULATION MATRIX
COs/POg PO1| PO2| PO3 | PO4 | PO5| PO6| PO7| PO8| PO9|PO10Q PO11|PO12 PSO1| PSO2
coir | 3| 3 3 3 3 - - - 2 | 2 3 1 2 2
CO?2 3 3 2 3 2 - - - 2 2 3 3 2 2
co3 | 3| 3 3 2 3 - - -1 271 2 1 2 2 >
CcCO4 2 3 3 3 3 - - - 2 2 3 2 2 2
CO5 3 3 3 3 3 - - - 3 1 3 2 2 2
Avg 28| 3 2.8 2.8 2.8 - - - 22| 18| 26 2 2 2
3/ 2 /1- indicatesstrengthof correlation (3 High, 2- Medium, 1- Low)
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22CSH201 FULL STACK WEB APPLICATION DEVELOPMENT

PREREQUISITES Category | PE Credit 3
L T P TH

Hours/Week
3 0 0 3

Course Learning Objectives

Develop TypeScript Application

Develop Single Page Application (SPA)

Able to communicate with a server over the HTprBtocol

Learning all the tools need to start building applications with Node.js

G| W|IN|PF

Implement the Full Stack Development using MEAN Stack
UNIT | FUNDAMENTALS & TYPESCRIPT LANGUAGE 9 0 0 9

ServerSide Web Applications. Clieride WebApplications. Single Page Application. About TypeScript. Creating TypeS
Projects. TypeScript Data Types. Variables. Expression and Operators. Functions. OOP in Typescript. Interfaces.
Modules. Enums. Decorators. Enums. Iterators. Generators.

UNIT I ANGULAR 9 0 0 9

About Angular. Angular CLI. Creating an Angular Project. Components. Components Interaction. Dynamic Com
Angular Elements. Angular Forms. Template Driven Forms. Property, Style, Class and Event Binding. TRindiays.
Reactive Forms. Form Group. Form Controls. About Angular Router. Router Configuration. Router State. Navigatig
Router Link. Query Parameters. URL matching. Matching Strategies. Services. Dependency Injection. Http Client. R
from the Server. CRUD Operations. Http Header Operations. Intercepting requests and responses.

UNIT 1l NODE.js 9 0 0 9

About Node.js. Configuring Node.js environment. Node Package Manager NPM. Modules. Asynchronous Programn|
Stack and Event LoopCall back functions. call back errors. Abstracting call backs. Chaining call backs. File S
Synchronous vs. asynchronous I/O. Path and directory operations. File Handle. File Synchronous API. File Asynchro
File Call back API. Timers. Schedal Timers. Timers Promises APl. Node.js Events. Event Emitter. Event Target and
API. Buffers. Buffers and Typed Arrays. Buffers and iteration. Using buffers for binary data. Flowing sflowiog streams
JSON.

UNIT IV EXPRESS.Js 9 0 0 9

Express.js. How Express.js Works. Configuring Express.js App Settings. Defining Routes. Starting the App. E
Application Structure. Configuration, Settings. Middleware. bpédyser. cookigarser. expressession. respongane.
Template Engine. die. EJS. Parameters. Routing. router. route(path). Router Class. Request Object. Response Ob
Handling.

UNIT V MONGODB 9 0 0 9

Introduction to Mongo DB. Documents. Collections. Sub collections. Database. Data Types. Dates. Emiagdded
Documents. CRUD Operations. Batch Insert. Insert Validation. Querying The Documents. Cursors. Indexing. Unique
Sparse Indexes. Special Index and Collection Types.Texdl Indexes. Geospatial Indexing. Aggregation framework.

Total (45L) =45Periods
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Text Books:

Adam Freeman, Essential TypeScript, Apress, 2019

Mark Clow, Angular Projects, Apress, 2018

Alex R. Young, Marc Harter,Node.js in Practice, Manning Publication, 2014

Pro Express.js, Azat Mardan, Apress, 2015

gl |w N

MongoDB in Action, Kyle Banker, Peter Bakkum, Shaun Verch, Douglas Garrett, Tim Hawkins,
Manning Publication, Second edition, 2016

Course Outcomes:
Upon completion of this course, the students wilabke to:

Bl oombo

Taxonomy Level

CO1 | Develop basic programming skills using Javascript . Create

coz Implement a fronend web application using Angular. Apply

CO3 | create modules to organise the server Create

CO4 | Build RESTful APIs with NodeExpress and MongoDB with confidence. Create

CO5 Will learn to Store complex, relational data in MongoDB using Mongoose . Understand

COURSE ARTICULATION MATRIX

COs/POg PO1| PO2| PO3 | PO4 | PO5 | PO6| PO7| PO8| PO9|PO10 PO11|PO12 PSO1| PSO2
CO1 3 2 3 3 3 - - - 1 3 3 1 2 2
CO2 2 2 2 1 2 - - - 2 2 1 3 2 2
CcOo3 1 1 3 2 3 - - - 1 2 1 1 2 2
CO4 2 3 3 1 2 - - - 3 1 2 2 2 2
CO5 1 2 3 2 2 - - - 2 1 3 1 2 2
Avg 18| 2 2.8 1.8 2.4 - - - 18| 1.8 2 1.6 2 2

3/ 2 /1- indicatesstrengthof correlation (3 High, 2- Medium, 1- Low)
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22CSH202 APP DEVELOPMENT

PREREQUISITES Category | PE Credit 3

Hours/Week

Course Learning Objectives

To learn development of native applications with basic GUI Components

To developcrossplatform applications with event handling

1
2
3 To develop applications with location and data storage capabilities
4

To develop web applications with database access

FUNDAMENTALS OF MOBILE & WEB APPLICATION

UNIT | DEVELOPMENT

9 0 0 9

Basics ofWeb and Mobile application development, Native App, Hybrid App, Cptetform App, What is Progressive Wy«
App, Responsive Web design

UNIT I NATIVE APP DEVELOPMENT USING JAVA 9 0 0 9

Native Web App, Benefits of Native App, Scenarios to create Native App, Tools for creating Native App, Cons of Nat
Popular Native App Dev elopment Frameworks, Java & Kotlin for Android, Swift & Obje€tifgr iOS, Basics of React Nativ
Native Canponents, JSX, State, Props

UNIT 1l HYBRID APP DEVELOPMENT 9 0 0 9

Hybrid Web App, Benefits of Hybrid App, Criteria for creating Native App, Tools for creating Hybrid App, Cons of H
App, Popular Hybrid App Development Frameworks, loAjgache Cordova

CROSSPLATFORM APP DEVELOPMENT USING REACT -

UNIT IV NATIVE

9 0 0 9

What is Crosgplatform App, Benefits of Crogglatform App, Criteria for creating Crogsatform App, Tools for creating Cros
platform App, Cons of Crosglatform App, Popular Crossplatform App Development Frameworks, Flutter, Xamarin; |
Native, Basis of React Native, Native Components, JSX, State, Props

NON-FUNCTIONAL CHARACTERISTICS OF APP

FRAMEWORKS 9 0 0 9

UNIT V

Comparison of different App frameworks, Build Performance, App Performance, Debugging capabilities, Time to
Maintainability, Ease of Development, UlI/UX, Reusability

Total (45L) =45Periods

Text Books:

Head First Android Development, Dawn Griffiths,

Apache Cordova in Action, Raymond K. Camden, Manning. 2015

Full Stack React Native: Create beautiful mobile apps with JavaScript and React Native, Anthony Accomazzo,
Djirdeh, Sophia Shoemaker, Devin Abbott, FullStack publishing
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Reference Books:

1 Android Programming for Beginners, John Horton, Packt Publishing, 2nd Edition

Native Mobile Development by Shaun Lewis, Mike Dunn

Building CrossPlatform Mobile and Web Apps for Engineers and Scientists: An Active Learning Approach,
Lingras, Matt Triff, Rucha Lingras

Apache Cordova 4 Programming, John M Wargo, 2015

React Native Cookbook, Daniel Ward, Packt Publishing, 2nd Edition

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

Bl oomd

Taxonomy Level

CO1 | Develop Native applications with GUI Components. Create

coz Develophybrid applications with basic event handling. Create

Cco3 Implement crosplatform applications with location and data storage capabilities. Apply

CO4 Implement cross platform applications with basic GUI and event handling. Apply

CO5 Develop wemapplications with cloud database access. Create

COURSE ARTICULATION MATRIX

COs/POg PO1| PO2| PO3 | PO4 | PO5 | PO6| PO7| PO8| PO9|PO10 PO11|PO12 PSO1| PSO2
COo1 2 2 1 2 3 - - - 1 1 2 1 2 2
co2 | 2 1 3 2 2 - - - 3 2 2 3 2 2
CcOo3 2 2 2 1 2 - - - 1 1 1 1 2 2
CO 4 1 3 1 1 3 - - - 1 1 3 2 2 2
cos | 1 1 3 1 3 - - - 1 1 2 1 2 2
Avg 16| 1.8 2 14 2.6 - - - 14| 1.2 2 1.6 2 2

3/ 2 /1- indicatesstrengthof correlation (3 High, 2- Medium, 1- Low)
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22CSH203 SERVICE ORIENTED ARCHITECTURE

PREREQUISITES Category | PE Credit 3
L T P TH

Hours/Week
3 0 0 3

Course Learning Objectives

To provide an overview of XML Technology and modeling databases in XML

To provide an Basics concepts of Service Oriented Architecture

To introduce Security solutions in XML and Web Services and to introduce Security standards for Web Servig

1
2
3 To provide arBasics concepts of Service Oriented Architecture
4
5

To provide concepts about Big data and SOA with its Business case analysis.

UNIT | XML TECHNOLOGY 9 0 0 9

XML i XML and Web- Name Spaces XML Document Structure Structuring with Schemas and DFModeling Database
in XML T XQuery.

UNIT I SOA BASICS 9 0 0 9

Service Oriented Architecture (SOA)Comparing SOA withClient-Server and Distributed architecture€haracteristics o
SOAT Benefits of SOA- Principles of Service orientatianService layers Business Process management

UNIT 1l WEB SERVICES 9 0 0 9

SOA and Web Serviceis Web Services Protoc@tacki Service descriptions WSDL i Messaging with SOAR Service
discoveryi UDDI. ServicelLevel Interaction patterns XML and Web Services Enterprise Service Bus.NET and J2EE
Interoperability.

UNIT IV WS TECHNOLOGIES AND STANDARDS 9 0 0 9

Web Services TechnologiesIAX-RPC, JAXWS. Web Service StandardsWS-RM, WSAddressing, W&olicy. Service
Orchestration and Choreography¥omposition StandardsBPEL. Service Oriented Analysis and Design.

UNIT V BIG DATA AND SOA 9 0 0 9

Big Dataand SOA: Concepts, Big Data and its characteristics, Technologies for Big Data, -Beesitcation for Big Datg
Solutions.

Business Case for SOA: Stakeholder Objectives, Benefits of SOA, Cost Savings, Return on Investment (ROI), Build
SOA

Total (45L) =45Periods

Text Books:

1 Ron Schmel zer et al. AXML and Web Serviceso, Pea

2 Thomas Erl, i Service Oriented Architecture: Con
4, and 5)

3 Frank P.Coyle, AXML, Web Services and the Data R
(Unit 5)

4 Shankar Kambhampaty; Servie®riented Architecture & Microservices Architecture: For Enterprise, Cloud, Big
and Mobile; Wiley; 3rd Edition; 2018SBN: 9788126564064.
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Reference Books:

1 Eric Newcomer, Greg Lomow, fAUnderstanding SOA wi
2005.

2 James McGovern, Sameer Tyagi, Mi chael E Stevens,
Architectureo, El sevier, 2011.

3 Sandeep Chatterjee and James Webber, iDevel oping
2004

Course Outcomes: Bl oomd

Upon completion of this course, the students will be able to: Taxonomy Level

CO1 | Explain the basics of XML Understand

coz Describe the concepts of SOA Remember

co3 | Apply the Web services, some of the prevailing standards and technologies

of Web Services Apply
co4 | Design approaches for providing security for XML documents as well as Create
messagesxchanged among Web Services
cos | Explain the concepts about Big data and SOA with its Business case Analyze

analysis

COURSE ARTICULATION MATRIX

COs/POg PO1| PO2| PO3 | PO4 | PO5 | PO6| PO7| PO8| PO9|PO10 PO11|PO12 PSO1| PSO2
co1 | 3| 3 1 1 1 - - - 2 | 1 3 2 2 2
co2 | 3| 1 2 3 2 - - - 1 2 3 1 2 >
CO3 1 1 3 1 3 - - - 3 3 1 1 2 2
co4 | 1] 1 1 2 3 - - - 2 3 3 1 2 >
cos | 1] 3 3 2 2 - - - 1 3 1 2 2 >
Avg 18| 1.8 2 1.8 2.2 - - - 18| 24| 22 | 14 2 2

3/ 2 /1- indicatesstrengthof correlation (3 High, 2- Medium, 1- Low)
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22CSH204 Ul AND UX DESIGN

PREREQUISITES Category | PE Credit 3
L T P TH
Hours/Week
3 0 0 3
Course Learning Objectives
1 To provide a sound knowledge in Ul & UX
2 | To understand the need for Ul and UX
3 | Tounderstand the various Research Methods used in Design
4 | To explore the various Tools used in Ul & UX
5 Creating a wireframe and prototype
UNIT | FOUNDATIONS OF DESIGN 9 0 0 9

Ul vs. UX Design Core Stages of Design Thinkindivergent andConvergent Thinking Brainstorming and Game stormi
- Observational Empathy.

UNIT I FOUNDATIONS OF Ul DESIGN 9 0 0 9

Visual and Ul Principles Ul Elements and Patteradnteraction Behaviors and Principle8randing- Style Guides

UNIT Il FOUNDATIONS OF UX DESIGN 9 0 0 9

Introduction to User ExperienceéWhy You Should Care about User Experiend¢nderstanding User Experiene®efining
the UX Design Process and its Methodolediesearch in User Experience Desigrools and Methodised for Researchser
Needs and its GoalKnow about Business Goals

UNIT IV WIREFRAMING, PROTOTYPING AND TESTING 9 0 0 9

Sketching Principles Sketching Red RoutesResponsive DesighWireframing- Creating Wireflows Building a Prototype
Building High-Fidelity Mockups- Designing Efficiently with Tools Interaction PatternsConducting Usability TestsOther
Evaludive User Research MethodSynthesizing Test FindingsPrototype Iteration

RESEARCH, DESIGNING, IDEATING, & INFORMATION

ARCHITECTURE o1 01 09

UNIT V

Identifying and Writing Problem Statementslentifying Appropriate Research MethodSreating PersonasSolution Ideation
- Creating User StoriesCreating ScenariosFlow Diagrams Flow Mapping- Information Architecture

Total (45L) =45 Periods

Text Books:
1 Joel Marsh, #AUX for Beginnerso, OO0Reilly , 2022
2 JonYabl onski, ALaws of UX using Psychology to Desi

Reference Books:

Jenifer Tidwell, Charles Brewer, Aynne Valenci a,

Steve Schoger, Adam WatherRe f act oring Ul 6, 2018

Steve Krug, AiDon't Make Me Think, Revisited: A C
2015

https://www.nngroup.com/articles/

https://www.interactiordesign.org/literature
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Bl oomb

Course Outcomes:

Upon completion of this course, the students will be able to: Taxonomy Level
CO1 | Build Ul for user Applications Create

coz Evaluate UX design of any productapplication Evaluate
cos Demonstrate UX Skills in product development Remember
CO4 | Implement Sketching principles Apply

CO5 | Create Wireframe and Prototype Create

COURSE ARTICULATION MATRIX

COs/POg PO1| PO2| PO3 | PO4 | PO5 | PO6| PO7| PO8| PO9|PO10 PO11|PO12 PSO1| PSO2
col1 | 3| 1 1 3 1 - - - 3 3 2 1 2 2
Co2 | 2 3 1 3 2 - - - 1 2 2 2 2 2
CO3 1 3 3 2 2 - - - 2 3 1 2 2 2
co4 | 1| 2 3 3 1 - - - 3 2 1 3 2 2
cos | 1 2 3 2 1 - - - 2 1 1 1 2 2
Avg 16| 22| 22 2.6 1.4 - - - 22| 22| 14 | 18 2 2

3/ 2 /1- indicatesstrengthof correlation (3 High, 2- Medium, 1- Low)
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22CSH205 SOFTWARE TESTING AND AUTOMATION

PREREQUISITES Category | PE Credit 3
L T P TH

Hours/Week
3 0 0 3

Course Learning Objectives

To understand the basicsgiiftware testing

To learn how to do the testing and planning effectively

To focus on wide aspects of testing and understanding multiple facets of testing

1
2
3 | To build test cases and execute them
4
5

To get an insight about test automation anddioés used for test automation

UNIT | FOUNDATIONS OF SOFTWARE TESTING 9 0 0 9

Why do we test Software?, Bla&ox Testing and Whit8ox Testing, Software Testing Life Cycle,-ndodel of Software
Testing, Program Correctness and Verificati@aliability versus Safety, Failures, Errors and Faults (Defects), Software T
Principles, Program Inspections, Stages of Testing: Unit Testing, Integration Testing, System Testing

UNIT I TEST PLANNING 9 0 0 9

The Goal of Test Planning, Highevel Expectations, Intergroup Responsibilities, Test Phases, Test Strategy, R
Requirements, Tester Assignments, Test Schedule, Test Cases, Bug Reporting, Metrics and Statistics.

UNIT 1l TEST DESIGN AND EXECUTION 9 0 0 9

Test Objectivddentification, Test Design Factors, Requirement identification, Testable Requirements, Modeling a Tes
Process, Modeling Test Results, Boundary Value Testing, Equivalence Class Testing, Path Testing, Data Flow Te
Design Preparedness Mes, Test Case Design Effectiveness, Medegllen Test Design, Test Procedures, Test (
Organization and Tracking, Bug Reporting, Bug Life Cycle.

UNIT IV ADVANCED TESTING CONCEPTS 9 0 0 9

Performance Testing: Load Testing, Stress Testing, Voltasng, FalOver Testing, Recovery Testing, Configuration Test
Compatibility Testing, Usability Testing, Testing the Documentation, Security testing, Testing in the Agile Environmigxgt,
Web and Mobile Applications.

UNIT V TEST AUTOMATION AND TOOLS 9 0 0 9

Automated Software Testing, Automate Testing of Web Applications, Selenium: Introducing Web Driver and Web E
Locating Web Elements, Actions on Web Elements, Different Web Drivers, Understanding Web Bérds, Testing
Understanding Testing.xml, Adding Classes, Packages, Methods to Test, Test Reports.

Total (45 L) =45Periods

Text Books:
1 Yogesh Singh, ASoftware Testingodo, Cambridge Uniyv

2 Unmesh Gundecha, Satya AvasaréBglenium WebDriver 3 Practical GuideSecond Edition 2018

Reference Books:

1 Glenford J. Myers, Corey Sandler, Tom Badgett, The Art of Software Testing, 3rd Edition, 2012, John Wiley
& Sons, Inc

2 Ron Patton, Software testing, 2nd Edition, 2006, Sams Publishing

3 Paul C. Jorgensen, Software Testing: A Craftsman{(

Carl Cocchiaro, Selenium Framework Design in Eataven Testing, 2018, Packt Publishing.

5 Elfriede Dustin, Thom Garrett, Bernie Gaurf, Implementing Automated Software Testing, 2009, Pearson
Education, Inc
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Satya Avasarala, Selenium WebDriver Practical Guide, 2014, Packt Publishing

7 Varun Menon, TestNg Beginner's Guide, 2013, Packt Publishing.

Course Outcomes: Bl oombd
Upon completion of this course, the students will be able to: Taxonomy Level
Co1 Understand the basic concepts of software testing and the need for software testing Understand
coz Design Test planning and different activities involved in test planning Create

co3 Design effective test cases that can uncover critical defects apieation Create

CO4 | cCarry out advanced types of testing Understand
CO5 | Automate the software testing using Selenium and TestNG Apply

COURSE ARTICULATION MATRIX

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

co1 | 3| 3 2 1 2 - - - 1] 1 3 2 2 2
Co2 | 2 3 1 1 1 - - - 2 2 1 2 2 2
co3 | 2 2 1 3 1 - - - 1 3 1 2 2 2
co4 | 2 1 3 2 1 - - - 1 1 1 2 2 2
CO5 2 2 1 3 1 - - - 1 3 2 1 2 2
Avg 22| 22| 16 2 12 - - - 121 2 16 | 1.8 2 2

3/ 2 /1- indicatesstrengthof correlation (3 High, 2- Medium, 1- Low)
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22CSH206 WEB APPLICATION SECURITY

PREREQUISITES Category | PE Credit 3
L T P TH

Hours/Week
3 0 0 3

Course Learning Objectives

To understand the fundamentals of web application security

To focus on wide aspects of secure development and deployment of web applications

To learn the basics of vulnerability assessment and penetration testing

1
2
3 | Tolearn how to build secure APIs
4
5

To get an insight about Hacking techniques and Tools

UNIT | FUNDAMENTALS OF WEB APPLICATION SECURITY 9 0 0 9

The history of Software Securifgecognizing Web Application Security Threats, Web Application Security, Authenticatio
Authorization, Secure Socket layer, Transport layer Security, Sddsipagementnput Validation

UNIT I SECURE DEVELOPMENT AND DEPLOYMENT 9 0 0 9

Web Applications Security Security Testing, Security Incident Response PlanningNlleeosoft Security Developmer
Lifecycle (SDL), OWASP Comprehensive Lightweight Application Security Process (CLASP), The Software Asj
Maturity Model (SAMM)

UNIT 1l SECURE AP| DEVELOPMENT 9 0 0 9

API Security Session Cookies, Token Bas&dthentication, Securing Natter APIs: Addressing threats with Security Con
Rate Limiting for Availability, Encryption, Audit logging, Securing servioceservice APIs: APl Keys , OAuth2, Securi
Microservice APIs: Service Mesh, Locking Down Netw@&nnections, Securing Incoming Requests.

VULNERABILITY ASSESSMENT AND PENETRATION

UNIT IV TESTING

9 0 0 9

Vulnerability Assessment Lifecycle, Vulnerability Assessment Tools: Chmasgd vulnerability scanners, Hdstsed
vulnerability scanners, Netwoiliased vulnerability scanners, Databasebased vulnerability scanners, Types of Penetrati
External Teshg, Web Application Testing, Internal Penetration Testing, SSID or Wireless Testing, Mobile Application T

UNIT V HACKING TECHNIQUES AND TOOLS 9 0 0 9

Social Engineering, Injection, Cro&ste Scripting(XSS), Broken Authentication and Session Management;EitedReques
Forgery, Security Misconfiguration, Insecure Cryptographic Storage, Failure to Restrict URL Access, Tools:
OpenVAS, Nexpose\likto, Burp Suite, etc.

Total (45L) =45Periods

Text Books:

1 Andrew Hoffman, Web Application Security: Exploitation and Countermeasures for Modern Web Applicatid
First Edition, 2020, OO6Reilly Medi a, Il nc.

2 Bryan Sullivan, Vincent Liu, Web Application Security: A Beginners Guide, 2012, The McGrawHill
Companies.

3 Neil Madden, API Security in Action, 2020, Manning Publications Co., NY, USA
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Reference Books:

1 Mi chael Cross, D e vApplicatipreSedurity, 28Qi7j Syrgress Bublidhéng, Inc

2 Ravi Das and Greg Johnson, Testing and Securing Web Applications, 2021, Taylor & Francis Group, LLC.

3 Prabath Siriwardena, Advanced API Security, 2020, Apress Media LLC, USA.

4 Malcom McDonald, Web Security for Developers, 2020, No Starch Press, Inc.

5 Allen Harper, Shon Harris, Jonathan Ness, Chris Eagle, Gideon Lenkey, and Terron Williams Grey Hat

Hacking: The Ethical Hacker 6s HaHilcConpanles. Third Ed
Course Outcomes: Bl oomo
Upon completion of this course, the students will be able to: Taxonomy Level
co1 Understanding the basic concepts of vaeblication security and the need for it Understand
co?2 Be acquainted with the process for secure development and deployment of web Understand
applications

Cco3 Acquire the skill to design and develop Secure Web Applications that use Secure APIg Understand
CO4 Be able to get the importance of carrying out vulnerability assessment and penetration Understand
COS5 | Acquire the skill to think like a hacker and to use hackers tool sets Understand

COURSE ARTICULATION MATRIX

COs/POg PO1| PO2| PO3 | PO4 | POS5 | PO6| PO7| PO8| PO9|PO10 PO11|PO12 PSO1| PSO2
colr | 1] 2| 2 T [ 3| -1 -1 -1-1T-71-T1T17 2 2
co2 | 2| 1] 2 T 3| -1 -1 -1-1-71-71T-72 5
cos |t |1 1 23 -1-1-71-1T-71-7T172 5
coa | 1] 2| 1 2 -1 -1T-17-1T-7T-71T-7 2 >
cos | 1|2 2 | 2 2 | -1-1-1-1T-71-T17]2 >
Avg | 12| 16| 16 | 14| 26 | - | - | - | - | - | - [ 1| 2 .

3/ 2 /1- indicatesstrengthof correlation (3 High, 2- Medium, 1- Low)
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22CSH207 DEVOPS

PREREQUISITES Category | PE Credit 3

L | T |P|TH

Hours/Week
3 0 0 3

Course Learning Objectives

To introduce DevOps terminology, definition & concepts

To understand the different Version control tools like Git, Mercurial

To understand Configuration management using Ansible

1

2

3 To understand the concepts of Continuous Integration/ Continuous Testing/ Continuous Deployment)
4

5 lllustrate the benefits and drive the adoption of clbaded Devops tools to solve real world problems

UNIT | INTRODUCTION TO DEVOPS 9 0 0 9

DevopsEssentials Introduction To AWS, GCP, AzureVersion control systems: Git and Github.

UNIT I COMPILE AND BUILD USING MAVEN & GRADLE 9 0 0 9

Introduction, Installation of Maven, POM files, Maven Build lifecycle, Build phases(compile build, test, package)
Profiles, Maven repositories(local, central, global),Maven plugins, Maven create and build Artificats, Dependency man
Installaton of Gradle, Understand build using Gradle

UNIT 1l CONTINUOUS INTEGRATION USING JENKINS 9 0 0 9

Install & Configure Jenkins, Jenkins Architecture Overview, Creating a Jenkins Job, Configuring a Jenkins job, Intrad
Plugins, AddingPlugins to Jenkins, Commonly used plugins (Git Plugin, Parameter Plugin, HTML Publisher, Copy Artif
Extended choice parameters). Configuring Jenkins to work with java, Git and Maven, Creating a Jenkins Build an
workspace.

UNIT IV CONFIGURATION MANAGEMENT USING ANSIBLE 9 0 0 9

Ansible Introduction, Installation, Ansible master/slave configuration, YAML basics, Ansible modules, Ansible Inventp
Ansible playbooks, Ansible Roles, adhoc commands in ansible

UNIT V BUILDING DEVOPS PIPELINES USING AZURE 9 0 0 9

CreateGithub Account, Create Repository, Create Azure Organization, Create a new pipeline, Build a sample code
azurepipelines. yaml file

Total (45L) =45 Periods

Text Books:

1 Roberto Vormittag, AA Pr acWindava Users Bromd Beginner to &xpert inaEasgt
StepBy-St ep Exerci seso, Second Edition, Kindle Editi.i

2 Jason Cannon, fALinux for Beginners: An Introduct
Kindle Edition, 2014.
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ReferenceBooks:

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

1 HandsOn Azure Devops: Cicd Implementation For Mobile, Hybrid, And Web Applications Using Azure DAwo|
Microsoft Azure: CICD Implementation for ... DevOps and Microsoft Azure (English Edition) Papértdadanuar
2020 by Mitesh Soni

2 Jeff Geerling, fAAnsible for DevOps: Server and c

3 David Johnson, AAnsi ble for DevOps: Everything Y
Edition, 2016..

4 Mari ot Tsitoar a, AAnsi bl e 6. Beginning Gi t and
Management, and Teamworkforhe New Devel oper 6, Second Edition,
https://lwww.jenkins.io/usehandbook.pd
https://maven.apache.org/guides/gettatgrted/

Course Outcomes: Bl oombd

Taxonomy Level

CO1 | Understand different actions performed through Version control tools like Git. Understand

co?2 Pe_rform Cc_)ntinuous_ In_tegration and antinuous Testing and Continuous Deployment Apply
using Jenkins by building and automating test cases using Maven & Gradle.

Cco3 Ability to Perform Automated Continuous Deployment Apply

CO4 | Ability to do configuration management using Ansible Apply

CO5 Understand to leverage Clobésed DevOps tools using Azure DevOps Understand

COURSE ARTICULATION MATRIX

COs/POg PO1| PO2| PO3 | PO4 | PO5| PO6| PO7| PO8| PO9|PO1Q PO11|PO12 PSO1| PSO2
CO1 3 3 3 2 3 - - - - - - - 2 2
CO2 3 3 3 2 3 - - - - - - - 2 2
co3z | 3| 3 3 2 3 - - - - - - - 2 2
co4 | 3 3 3 2 3 - - - - - - - 2 2
cos | 3| 3 3 2 3 - - - - - 3 - > 5
Avg 3 3 3 2 3 - - - - - - - 2 >

3/ 2 /1- indicatesstrengthof correlation (3 High, 2- Medium, 1- Low)
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22CSH208 PRINCIPLES OF PROGRAMMING LANGUAGES

PREREQUISITES Category | PE Credit 3

L | T |P|TH

Hours/Week
3 0 0 3

Course Learning Objectives

To understand and describe syntax and semantics of programming languages

To understand data, data types, and basic statements

To understand objeatrientation, concurrency, and event handling in programming languages

1
2
3 To understand calleturn architecture and ways of implementing them
4
5 To develop programs in ngorocedural programming paradigms

UNIT | SYNTAX AND SEMANTICS 9 0 0 9

Evolution of programming languagéslescribing syntak contextfree grammars attribute grammaré describing semantic
T lexical analysi§ parsingi recursivedesceni bottom up parsing

UNIT I DATA, DATA TYPES, AND BASIC STATEMENTS 9 0 0 9

Namesi variablesi bindingi type checking scopei scope rule$ lifetime and garbage collectidnprimitive data type$

stringsi array typed associative arrays record typed union typesi pointers and referencésArithmetic expression$

overlcaded operatoiistype conversions relational and boolean expressidrassignment statemeritsnixed mode assignmen
T control structure$ selectioni iterationsi branchingi guarded statements

UNIT 1l SUBPROGRAMS AND IMPLEMENTATIONS 9 0 0 9

Subprogram$ design issueg local referencing parameter passirigoverloaded methods generic methods design issue
for functionsi semantics of call and retuinimplementing simple subprograrisstack and dynamic local variablesested
subprogransi blocksi dynamic scoping.

OBJECT-ORIENTATION, CONCURRENCY, AND EVENT

HANDLING 9 01 0] 9

UNIT IV

Objectorientationi design issues for OOP languagesmplementation of objeebriented construct§ concurrencyi
semaphores monitorsi messag@assing threads statement level concurrenéyexception handling event handling

UNIT V FUNCTIONAL AND LOGIC PROGRAMMING LANGUAGES 9 0 0 9

Introduction to lambda calculué fundamentals of functional programming language®rogramming withSchemei
Programming with MLi" Introduction to logic and logic programmiiigProgramming with Prolog multi-paradigm language

Total (45L) =45Periods

Text Books:

1 Robert W. Sebesta, fAConcepts of (GhobabEditiom)yRearsom 20R2a n g

2 Mi chael L. Scott, AProgramming Language Pragmat.

3 R. Kent Dybvig, AThe Scheme programming | anguage

4 Jeffrey D. Ull mpnpgiBmenmaeagds &tcbhd Edition, Pea

5 W. F. Clocksin and C. S. Mellish, AProgramming i
2003
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Course Outcomes: Bl oomo

Upon completion of this course, the students will be able to: Taxonomy Level

Co1 Describe syntax and semantics of programming languages Remember

coz Explain data, data types, and basic statements of programming languages Understand

co3 Design and implement subprogram constructs Apply

co4 Apply objectoriented, concurrency, and event handling programming constructs and Appl
Develop programs in Scheme, ML, and Prolog pply

CO5 | Understand and adopt new programming languages Understand

COURSE ARTICULATION MATRIX

COs/POg PO1| PO2| PO3 | PO4 | PO5 | PO6| PO7| PO8| PO9|PO10 PO11|PO12 PSO1| PSO2
cor | 2| 2| 3 2 T [ - - -1 -1 -71+-137T2 2
co2 | 3] 3| 3 2 2 | - | - | - -1 -1 - 3] 2 >
cos | 3| 3| 3 2 2 | - | - [ - -1 -1 -137] 2 5
coa | 3| 3| 3 3 2 |21 -1 -1 -1 -1 - 1 2 5
cos | 3| 3| 3 3 3 | 3] 2] 2 1] 3] 1] 3] 2 5
Aig |28 28] 3 |24 2 |25 2 | 2| 1| 3| 1 | 3] 2 >

3/ 2 /1- indicatesstrengthof correlation (3 High, 2- Medium, 1- Low)
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22CSH301 CLOUD COMPUTING

PREREQUISITES Category | PE Credit 3
L T P TH

Hours/Week
3 0 0 3

Course Learning Objectives

To understand the principles of cloacthitecture, models and infrastructure.

To understand the concepts of virtualization and virtual machines.

To explore and experiment with various Cloud deployment environments.

1
2
3 To gain knowledge about virtualization Infrastructure
4
5

To learn about the security issues in the cloud environment.

CLOUD ARCHITECTURE MODELS AND
UNIT | INFRASTRUCTURE 9 01 0] 9

Cloud Architecture: System Models for Distributed and Cloud CompiitiNgST Cloud Computing Reference Architecttirg
Clouddeployment modelé Cloud service models; Cloud Infrastructure: Architectural Design of Compute and Storage
T Design Challenges

UNIT I VIRTUALIZATION BASICS 9 0 0 9

Virtual Machine Basicsi Taxonomy of Virtual Machine§ Hypervisori Key Conceptsi Virtualization structurei
Implementation levels of virtualizatiofi Virtualization Types: Full Virtualizationi Para Virtualizationi Hardware
VirtualizationT Virtualization of CPU, Memory and I/O devices.

UNIT 1l VIRTUALIZATION INFRASTRUCTURE AND DOCKER 9 0 0 9

Desktop Virtualizationi Network Virtualizationi Storage Virtualizationi Systemlevel of Operating Virtualizatiori
Application Virtualizationi Virtual clusters and Resource Managemiei@ontainers vs. Virtual Machinds Introduction to
Dockeri Docker Components Docker Container Docker Images and Repositories.

UNIT IV CLOUD DEPLOYMENT ENVIRONMENT 9 0 0 9

Google App Enginé Amazon AWSI Microsoft Azure; Cloud SoftwarBnvironment§ Eucalyptug OpenStack.

UNIT V CLOUD SECURITY 9 0 0 9

Virtualization SysterSpecific Attacks: Guest hopping VM migration attacki hyperjacking. Data Security and Storal
Identity and Access Management (IAM)JAM Challenges IAM Architecture and Practice.

Total (45L) =45Periods

Text Books:

1 Kai Hwang, Geoffrey C Fox, Jack G Dongarra, fADi st
Internet of Thingso, Morgan Kauf mann Publishers,

2 JamesTur nbul |, fAThe Docker Booko, OO6Reilly Publishs

3 Krut z, R. L., Vi nes, R. D, ACl oud security. A C
Publishing, 2010.

Reference Books:

1 |James E. Smi t h, Ravi \Werisat i fi¥i rRIluaatlf oMas hifnoers: §
Elsevier/Morgan Kaufmann, 2005.

2 Tim Mather, Subra Kumaraswamy, and Shahed Latif,
on risks and complianceo, OO6Reilly Media, Il nc. ,
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Course Outcomes: Bl oombd
Upon completion of this course, the students will be able to: Taxonomy Level
CO1 | Understand the design challenges in the cloud. Understand
coz Apply the concept of virtualization and its types Apply

Cco3 Experiment withvirtualization of hardware resources and Docker Apply

CO4 | Develop and deploy services on the cloud and set up a cloud environment. Create

CO5 | Explain security challenges in the cloud environment Analyze

COURSE ARTICULATION MATRIX

COs/POg PO1| PO2| PO3 | PO4 | PO5 | PO6| PO7| PO8| PO9|PO10 PO11|PO12 PSO1| PSO2
co1l1 | 3| 2 1 1 1 - - - 2 3 1 3 2 5
co2 | 3 1 2 2 1 - - - 1 2 1 3 2 2
co3 | 2 3 2 3 1 - - - 3 1 1 3 2 2
co4 | 1| 2 3 3 3 - - - 3 3 1 2 2 5
CO5 | 2 3 3 1 3 - - - 2 2 1 2 2 2
Avg 22| 22| 22 2 1.8 - - - 22| 22 1 2.6 2 2

3/ 2 /1- indicatesstrengthof correlation (3 High, 2- Medium, 1- Low)
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22CSH302 VIRTUALIZATION

PREREQUISITES Category | PE Credit 3
L T P TH
Hours/Week
3 0 0 3
Course Learning Objectives
1 To Learn the basics and types of Virtualization
2 To understand the Hypervisors and its types.
3 | To Explore the Virtualization Solutions
4 | To Experiment the virtualization platforms
UNIT | INTRODUCTION TO VIRTUALIZATION 9 0 0 9

Virtualization and cloud computingNeed of virtualizatiori cost, administration, fast deployment, reduce infrastructure ¢
limitations Types of hardware virtualization: Full virtualizatiepartialvirtualization- ParavirtualizatioriTypes of Hyperviso

UNIT I SERVER AND DESKTOP VIRTUALIZATION 9 0 0 9

Virtual machine basiesTypes of virtual machinesJnderstanding Server Virtualizatiotypes of server virtualizatielBusiness
Cases forServer Virtualizationi Uses of Virtual Server ConsolidatidnSelecting Server Virtualization Platfor®esktop
VirtualizationTypes of Desktop Virtualization

UNIT 1l NETWORK VIRTUALIZATION 9 0 0 9

Introduction to Network Virtualizatiodvantages FunctionsTools for Network VirtualizationVLANWAN Architecture
WAN Virtualization

UNIT IV STORAGE VIRTUALIZATION 9 0 0 9

Memory VirtualizationTypes of Storage VirtualizatieBlock, File-Address space RemappiRisks of Storage Virtualization
SAN-NAS-RAID.

UNIT V VIRTUALIZATION TOOLS 9 0 0 9

VMWare-Amazon AWSMicrosoft Hyper\* Oracle VM Virtual Box- IBM PowerVM- Google Virtualization Case study.

Total (45L) =45Periods

Text Books:

1 Cloud computing a practical approacAnthony T.Velte , Toby J. Velte Robert Elsenpeter, TATA McGraii¥l ,
New Delhii 2010

2 Cloud Computing (Principles and Paradigms), Edited by Rajkumar Buyya, James Broberg, Andrzej Goscinski
John Wiley & Sons, Inc. 2011

3 David Marshall, Wade A. Reynolds, Advanced Server Virtualization: VMware and Microsoft Platform in the
Virtual Data Center, Auerbach

Chris Wol f, Erick M. Hal t er , AiVirtualizati on: Frog
James E. Smith, Ravi Nair, AVirtual Machi nes:
Elsevier/Morgan Kaufmann, 2005.

6 DavidMar shall, Wade A. Reynolds, fAiAdvanced Server
Virtual Data Center o, Auer bach Publications, 200
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Bl oomb

Course Outcomes:

Upon completion of this course, the students will be able to: Taxonomy Level
CO1 | Analyse the virtualization concepts and Hypervisor Analyze
coz Apply the Virtualization for realvorld applications Apply

Cco3 Install & Configure the different VM platforms Apply

CO4 | Experiment with the VM with various software Apply

COURSE ARTICULATION MATRIX

COs/POq PO1{ PO2| PO3 | PO4 | PO5 | PO6| PO7| PO8| PO9|PO10 PO11|PO12 PSO1| PSO2
co1 | 1] 3 1 3 2 - - - 1] 1 3 1 2 2
co2 | 3 2 2 1 2 - - - 1 2 2 3 2 2
co3 | 3 2 1 3 1 - - - 2 2 1 3 2 2
co4 | 1| 1 2 3 3 - - - 3 3 1 1 2 5
cos | 1 3 2 3 1 - - - 2 1 3 3 2 2
Avg 18| 22| 16 | 26 18 - - - 18| 1.8 2 2.2 2 2

3/ 2 /1- indicatesstrengthof correlation (3 High, 2- Medium, 1- Low)
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22CSH303 CLOUD SERVICES MANAGEMENT

PREREQUISITES Category | PE Credit 3
L T P TH

Hours/Week
3 0 0 3

Course Learning Objectives

Introduce Cloud Service Management terminology, definition & concepts

Compare and contrast cloud service management with traditional IT service management

Select appropriate structures for designing, deploying and runninglobmedi services in a business environment

1

2

3 Identify strategies to reduce risk aeliiminate issues associated with adoption of cloud services
4

5

lllustrate the benefits and drive the adoption of clbadedservices to solve real world problems

UNIT | CLOUD SERVICE MANAGEMENT FUNDAMENTALS 9 0 0 9

Cloud Ecosystem, The Essential Characteristics, Basics of Information Technology Service Management and Cloy
Management, Servideerspectives, Cloud Service Models, Cloud Service Deployment Models

UNIT I CLOUD SERVICES STRATEGY 9 0 0 9

Cloud Strategy Fundamentals, Cloud Strategy Management Framework, Cloud Policy, Key Driver for Adoptid
Management, IT Capacity andtilization, Demand and Capacity matching, Demand Queueing, Change Management|
Service Architecture

UNIT 1l CLOUD SERVICE MANAGEMENT 9 0 0 9

Cloud Service Reference Model, Cloud Service LifeCycle, Basics of Cloud Service Design, Dealihggaitly Systems an
Services, Benchmarking of Cloud Services, Cloud Service Capacity Planning, Cloud Service Deployment and Migrati
Marketplace, Cloud Service Operations Management

UNIT IV CLOUD SERVICE ECONOMICS 9 0 0 9

Pricing models for Cloud Services, Freemium, Pay Per Reservation, Pay per User, Subscription based Charging, Pro
Cloud-based Services, Capex vs Opex Shift, Cloud service Charging, Cloud Cost Models.

UNIT V CLOUD SERVICE GOVERNANCE & VALUE 9 0 0 9

IT Governance Definition, Cloud Governance Definition, Cloud Governance Framework, Cloud Governance Structuf
Governance Considerations, Cloud Service Model Risk Matrix, Understanding Value of Cloud Services, Measuring th
Cloud Services, Balanced Scorecard, Total Cost of Ownership.

Total (45L) =45Periods

Text Books:
1 Cloud Service Management and Governance: Smart Service Management in Cloud Era by Enamul Haque
Publications

2 Cloud Computing: Concepts, Technology & Architecture by Thomas Erl, Ricardo Puttini, Zaigham
Mohammad 2013
3 Cloud Computing Design Patterns by Thomas Erl, Robert Cope, Amin Naserpour

Reference Books:

1 Economics of Cloud Computing by Prave&yyappa, LAP Lambert Academic Publishing

2 Mastering Cloud Computing Foundations and Applications Programming Rajkumar Buyya, Christian
Vechhiola, S. Thamarai Selvi
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Course Outcomes: Bl oombo

Upon completion of this course, the students will be able to: Taxonomy Level
CO1 | Exhibit clouddesign skills to build and automate business solutions using cloud techno Remember
co?2 Possess Strong theoretical foundation leading to excellence and excitement towards

. : Understand

adoption of clouebasedservices

Cco3 Solve the real world problems using Cloud services and technologies Apply
CO4 | Understand the pricing model of cloud. Understand
CO5 | Understand the Cloud service Governance and value Understand

COURSE ARTICULATION MATRIX

COs/POY PO1| PO2| PO3 | PO4 | PO5 | PO6| PO7| PO8| PO9|PO10 PO11|PO12 PSO1| PSO2
col1 | 3| 3 1 1 1 - - - 2 1 3 5 2 >
co2 | 3| 1 2 3 2 - - - 1 2 3 1 2 >
coz | 1| 1 3 1 3 - - - 73] 3 1 1 2 >
CO 4 1 1 1 2 3 - - - 2 3 3 1 2 2
cos | 1] 3 3 2 2 - - - 1 3 1 2 2 >
Avg 18| 1.8 2 1.8 2.2 - - - 18| 24| 22 | 14 2 2

3/ 2 /1- indicatesstrengthof correlation (3 High, 2- Medium, 1- Low)
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22CSH304 DATA WAREHOUSING

PREREQUISITES Category | PE Credit 3
L T P TH
Hours/Week
3 0 0 3
Course Learning Objectives
1 | To know the details of data warehouse Architecture
2 To understand the OLAP Technology
3 To understand the partitioning strategy
4 | Todifferentiate various schema
5 To understand the roles of process manager & systanager
UNIT | INTRODUCTION TO DATA WAREHOUSE 9 0 0 9

Data warehouse IntroductionData warehouse componentsperational database Vs data warehouseata warehous
Architecturei Threetier Data Warehouse ArchitectureAutonomous DataNarehouse Autonomous Data Warehouse
Snowflake- Modern Data Warehouse

UNIT I ETL AND OLAP TECHNOLOGY 9 0 0 9

What is ETLT ETL Vs ELTT Types of Data warehouse®ata warehouse Design and ModelinDelivery Process Online
Analytical Processing (OLAP) Characteristics of OLAPOnline Transaction Processing (OLTP) Vs OLAPLAP operations
Types of OLAR ROLAP Vs MOLAP Vs HOLAP

UNIT 1l META DATA, DATA MART AND PARTITION STRATEGY 9 0 0 9

Meta Data Categories of MetadaiaRole of Metadatd Metadata Repositorly Challenges for Meta Managemeridata Mart
T Need of Data MartCost Effective Data MartDesigning Data MartsCost of Data MartsPartitioning Strategy Vertical
partitioni Normalizationi Row Splittingi Horizontal Partition

UNIT IV DIMENSIONAL MODELING AND SCHEMA 9 0 0 9

Dimensional ModelingMulti-Dimensional Data Modeling Data Cube Star SchemaSnowflake schemé&Star Vs Snowflake
schemaFact constellation Schem@chema Definition Proces#rchitecture Types of Data Base Parallelisnbatawarehous
Tools

UNIT V SYSTEM & PROCESS MANAGERS 9 0 0 9

Data Warehousing System Managers: System Configuration Mar&ggem Scheduling ManageBystem Event Manager
System Database ManageSystem Backup Recovery ManageData Warehousing Process Managers: Load Maniag
Warehouse ManageQuery Managet Tuningi Testing

Total (45L) =45Periods

Text Books:

1 Al ex Berson and Stephen J. Smi t h A&aNce&rawValil Editiony s
Thirteenth Reprint 2008.

2 Ral ph Kimball, fAThe Data Warehouse Tool kit: The (
2013

Reference Books:

Paul Raj Ponniah, fAData Rwacgfedhnuisa magl fa,ndadnex.t al s

K.P. Soman, ShyamDiwakan d V. Ajay Al nsight into Data minin
Edition, Prentice Hall of India, 2006.
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Course Outcomes: Bl oombd
Upon completion of this course, the students will be able to: Taxonomy Level
CO1 | Design data warehousechitecture for various Problems Create

coz Apply the OLAP Technology Apply

cos Analyse the partitioning strategy Analyze
CO4 | Critically analyze the differentiation of various schema for given problem Analyze
CO5 | Frame roles of process managesystem manager Understand

COURSE ARTICULATION MATRIX
COs/POY PO1| PO2| PO3 | PO4 | PO5 | PO6| PO7| PO8| PO9|PO10 PO11|PO12 PSO1| PSO2
col1 | 3| 3 3 2 2 - - - 3 - - 3 2 2
CO2 3 2 2 2 3 - - - 2 - 2 2 2 2
COo3 3 3 3 3 - - - - - - - 3 2 2
co4 | 3 3 3 3 - - - - - - - 3 2 2
cos | 3 2 2 2 - 2 - - - - 2 2 2 2
Avg 3 26 | 26 1.2 2.5 2 - - 25 - 2 2.6 2 2
3/ 2 /1- indicatesstrengthof correlation (3 High, 2- Medium, 1- Low)

GCE, SALEM (AUTONOMOUB)ZR SYLLABUS 317



PREREQUISITES Category | PE Credit 3
L T P TH

Hours/Week
3 0 0 3

Course Learning Objectives

1 Characterize the functionalities of logical and physical components of storage

Describe various storage networking technologies

Identify different storageirtualization technologies

2
3
4 Discuss the different backup and recovery strategies
5

Understand common storage management activities and solutions

UNIT | STORAGE SYSTEMS 9 0 0 9

Introduction to Information Storage: Digital data and its typef&rmation storage, Key characteristics of data center
Evolution of computing platforms. Information Lifecycle Management. Third Platform Technologies: Cloud computing
essential characteristics, Cloud services and cloud deployment modeldatBignalytics, Social networking and mol
computing, Characteristics of third platform infrastructure and Imperatives for third platform transformation. Data
Environment: Building blocks of a data center, Compute systems and compute virtuabrati§oftwaralefined data center

UNIT I INTELLIGENT STORAGE SYSTEMS AND RAID 9 0 0 9

Components of an intelligent storage system, Components, addressing, and performance of hard disk drivestatel
drives, RAID, Types of intelligent storage systems, Sogl@and scaleout storage Architecture.

STORAGE NETWORKING TECHNOLOGIES AND

VIRTUALIZATION 9 0 0 9

UNIT 1l

Block-Based Storage System, FBased Storage System, Obj@&zased and Unified Storage. FilEdannel SAN: Software)
defined networking, FC SAN components and architecture, FC SAN topologies, link aggregation, and zoning, Virty
in FC SAN environment. Internet Protocol SAN: iSCSI protocol, network components, and connectivity, Link amgr
switch aggregation, and VLAN, FCIP protocmbnnectivity, and configuration. Fibre Channel over Ethernet SAN: Compo
of FCoE SAN, FCoE SAN connectivity, Converged Enhanced Ethernet, FCoE architecture.

UNIT IV BACKUP, ARCHIVE AND REPLICATION 9 0 0 9

Introduction to Business Continuity, Backup architecture, Backup targets and methods, Data deduplicatirgsetbaah(
mobile device backup, Data archive, Uses of replication and its characteristics, Computstbesgehased, and network
based replication, Data migration, Disaster Recovery as a Service (DRaaS).

UNIT V SECURING STORAGE INFRASTRUCTURE 9 0 0 9

Information security goals, Storage security domains, Threats to a storage infrast&exturéy controls to protect a stora|
infrastructure, Governance, risk, and compliance, Storage infrastructure management functions, Storage inff
management processes.

Total (45L) =45Periods

Text Books:

1 EMC Corporation|nformation Storage and Management, Wiley, India

2 Jon Tate, Pall Beck, Hector Hugo Ibarra, Shanmuganathan Kumaravel and Libor Miklas, Introduction to
Storage Area Networks, Ninth Edition, IBMRedbooks, December 2017

3 UIf Troppens Rainer Erkens, Wolfgang Muell€riedt, Rainer Wolafka, Nils Haustein ,Storage Networks
Explained, Second Edition, Wiley, 2009
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Course Outcomes: Bl oomd

Upon completion of this course, the students will be able to: Taxonomy Level

co1l | Demonstrate the fundamentals of information storage management and various model Remember
Cloud infrastructure services and deployment

coz lllustrate the usage of advanced intelligent storage systems and RAID Apply

CcOo3 Interpret varioustorage networking architectureSAN, including storage subsystems an Analvze
virtualization y

CO4 Examine the different role in providing disaster recovery and remote replication techno Analyze

co5 Imnfggggnfgﬁltmty needs and securitgasures to be employed in information storage Understand

COURSE ARTICULATION MATRIX
COs/POY PO1| PO2| PO3 | PO4 | PO5 | PO6| PO7| PO8| PO9|PO10 PO11|PO12 PSO1| PSO2
col1 | 1| 2 1 3 3 - - - 1] 1 1 3 2 2
CO2 3 1 2 3 3 - - - 3 2 3 2 2 2
cO3 1 1 3 2 2 - - - 3 1 1 2 2 2
CO 4 3 2 1 2 2 - - - 1 1 3 1 2 2
cos | 1| 3 2 1 2 - - -1 2] 3 1 2 >
Avg 18| 18| 1.8 2.2 24 - - - 18| 14| 22 | 18 2 2
3/ 2 /1- indicatesstrengthof correlation (3 High, 2- Medium, 1- Low)
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22CSH306 SOFTWARE DEFINED NETWORKS

PREREQUISITES Category | PE Credit 3
L T P TH

Hours/Week
3 0 0 3

Course Learning Objectives

To understand the need for SDN and its data plane operations

To understand the functions of control plane

To explore various techniques of network function virtualization

1
2
3 To comprehend thmigration of networking functions to SDN environment
4
5

To comprehend the concepts behind network virtualization

UNIT | SDN: INTRODUCTION 9 0 0 9
Evolving NetworkRequirement$ The SDN Approachi SDN architecture SDN Data Plane , Control plane and Applicat
Plane

UNIT 1l SDN DATA PLANE AND CONTROL PLANE 9 0 0 9

Data Plane functions and protocel®penFLowProtocol- Flow Table- Control Plane Functions Southbound Interface
Northbound Interfacé SDN Controllers Ryu, OpenDaylight, ONOSDistributed Controllers.

UNIT 1l SDN APPLICATIONS 9 0 0 9

SDN Application Plane Architecturé Network Services Abstraction Layer Traffic Engineeringi Measurement an
Monitoringi Securityi Data Center Networking

UNIT IV NETWORK FUNCTION VIRTUALIZATION 9 0 0 9

Network Virtualization- Virtual LANs T OpenFlow VLAN Support NFV Concept§ Benefits and RequiremeritdReference
Architecture

UNIT V NFV FUNCTIONALITY 9 0 0 9

NFV Infrastructurd Virtualized Network Functions NFV Management and OrchestratiohlFV Use cases SDN and NFV

Total (45L) =45Periods

Text Books:
1 William Stallings, AFoundations of Modern Netwo
Edition, 2015.

Reference Books:

1 Ken Gray, Thomas D. Nadeau, fANetwork Function Vi

2 Thomas D Nadeau, Kear ay, A SDN: Software Defined Networkso

3 Fei Hu, iNet wor k I nnovation through OpenFlow and
2014.

4 Paul Goransson, Chuck Black Ti mot@ouymErud hveerrs i VieS oA
2nd Edition, Morgan Kaufmann Press, 2016

5 Oswal d Coker, SiamakDéazodetd mNékwor RiSoftwiarle OpenH
Media, 2017.
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Bl oomb

Course Outcomes:

Upon completion of this course, the students béllable to: Taxonomy Level
COl | Describe the motivation behind SDN Remember
coz Identify the functions of the data plane and control plane Apply

cos Design and develop network applications using SDN Create

CO4 | Orchestrate networkervices using NFV Analyze
CO5 | Explain various use cases of SDN and NFV Analyze

COURSE ARTICULATION MATRIX

COs/PO9 PO1| PO2| PO3 | PO4 | PO5 | PO6| PO7| PO8| PO9|PO10 PO11|PO12 PSO1| PSO2
co1 | 1] 2 3 1 3 - - -1 271 3 1 3 2 2
CO2 2 1 2 2 3 - - - 2 2 2 2 2 2
CcO3 2 2 2 3 3 - - - 3 1 1 2 2 2
CO 4 2 2 2 3 1 - - - 1 3 1 2 2 2
cos | 3| 3 1 1 3 - - -T2 1 2 2 2
Avg 2 2 2 2 2.6 - - - 18| 22| 1.2 | 2.2 2 2

3/ 2 /1- indicatesstrengthof correlation (3 High, 2- Medium, 1- Low)
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22CSH307 STREAM PROCESSING

PREREQUISITES Category | PE Credit 3
L T P TH

Hours/Week
3 0 0 3

Course Learning Objectives

Introduce Data Processing terminology, definition & concepts

Define different types of Data Processing

Select appropriate structures for designing and runningimaldata services in a business environment

1
2
3 Explain the concepts &teattime Data processing
4
5

lllustrate the benefits and drive the adoption of-temé data services to solve real world problems

UNIT | FOUNDATIONS OF DATA SYSTEMS 9 0 0 9

Introduction to Data Processing, Stages of Data processing, Data Analytics, Batch Processing, Stream proceg
Migration, Transactional Data processing, Data Mining, Data Management Strategy, Stnaggssing, Integratior
Analytics, Benefits of Data as a Service, Challenges

UNIT I REAL -TIME DATA PROCESSING 9 0 0 9

Introduction to Big data, Big data infrastructure, Rixale Analytics, Near redime solution, Lambda architecture, Kap
Architecture, Stream Processing,Understanding Data Streams, Message Broker, Stream Processor, Batohe&ER&sg
tools, Streamindpata Storage

UNIT 1l DATA MODELS AND QUERY LANGUAGES 9 0 0 9

Relational Model, Document Model, Kéjalue Pairs, NoSQL, Obje®elational Mismatch, Manyt®@ne and Mamto-Many
Relationships, Network data models, Schema Flexibility, Structured Qaeguage, Data Locality for Queries, Declarat]
Queries, Graph Data models, Cypher Query Language, Graph Queries in SQL, The Semantic Web, CODASYL, SP

UNIT IV EVENT PROCESSING WITH APACHE KAFKA 9 0 0 9

Apache Kafka, Kafka as Event Streamiplgtform, Events, Producers, Consumers, Topics, Partitions, Brokers, Kafka
Admin API, Producer API, Consumer API, Kafka Streams API, Kafka Connect API

UNIT V REAL -TIME PROCESSING USING SPARK STREAMING 9 0 0 9

Structured Streaming, Basoncepts, Handling Evetime and Late Data, Fattiblerant Semantics, Exactgnce Semantics
Creating Streaming Datasets, Schema Inference, Partitioning of Streaming datasets, Operations on Streaming Dats
Aggregation, Projection, Watermarking/indow operations, Types of Time windows, Join Operations, Deduplication

Total (45L) =45Periods

Text Books:

1 Streaming Systems: The What, Where, When and How of L3¢gée Data Processing by Tyler Akidau, Slaval
Chemyak, Reuven Lax, OO6Reilly publication

DesigningDatd nt ensi ve Applications by Martin KI|leppmann

Practical Reatime Data Processing and Analytics : Distributed Computing and Event Processing using Apache
Spark, Flink, Storm and Kafka, Packt Publishing

Reference Books:

1 https://spark.apache.org/docs/latest/strearpimmgrammingguide.html

2 Kafka.apache.org
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Course Outcomes: Bl oombd
Upon completion of this course, the students will be able to: Taxonomy Level
Cco1 Understand the applicability and utility different streaming algorithms. Understand
coz Describe and apply current research trends in-stag@m processing. Remember
cos Analyze the suitability of stream mining algorithms for data stream systems. Analyze
CO4 Program and build streaprocessing systems, services and applications. Create

CO5 | Solve problems in reaborld applications that process data streams. Analyze

COURSE ARTICULATION MATRIX
COs/POY PO1| PO2| PO3 | PO4 | PO5 | PO6| PO7| PO8| PO9|PO10 PO11|PO12 PSO1| PSO2
col1 | 3| 3 2 3 1 - - - 2 | 3 1 2 2 2
CcCO?2 2 1 1 2 2 - - - 3 2 2 3 2 2
co3 | 3| 1 2 3 3 - - -2 2] 1 1 2 2
CO 4 2 1 3 3 3 - - - 3 3 1 1 2 2
cos | 3| 3 1 2 2 - - - 73 3] 2 3 2 >
Avg 26| 18| 1.8 2.6 2.2 - - - 26| 26| 1.4 2 2 2
3/ 2 /1- indicatesstrengthof correlation (3 High, 2- Medium, 1- Low)
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22CSH308 SECURITY AND PRIVACY IN CLOUD

PREREQUISITES Category | PE Credit 3
L T P TH

Hours/Week
3 0 0 3

Course Learning Objectives

To Introduce Cloud Computing terminologiefinition & concepts

To understand the security design and architectural considerations for Cloud

To follow best practices for Cloud security using various design patterns

1
2
3 | To understand the Identity, Access control in Cloud
4
5

To be able tanonitor and audit cloud applications for security

UNIT | FUNDAMENTALS OF CLOUD SECURITY CONCEPTS 9 0 0 9

Overview of cloud securitySecurity Services Confidentiality, Integrity, Authentication, Nonrepudiation, Access Cont
Basic ofcryptography Conventional and publikey cryptography, hash functions, authentication, and digital signatures

UNIT I SECURITY DESIGN AND ARCHITECTURE FOR CLOUD 9 0 0 9

Security design principles for Cloud ComputinGomprehensive dafarotection- Endto-end access contrelCommon attack
vectors and threats Network and Storage Secure Isolation StrategiesVirtualization strategies Inter-tenant network
segmentation strategieBata Protection strategies: Data retention, delei@harchiving procedures for tenant data, Encrypt
Data Redaction, Tokenization, Obfuscation, PKI and Key

UNIT 1l ACCESS CONTROL AND IDENTITY MANAGEMENT 9 0 0 9

Access control requirements for Cloud infrastructukdéser Identification- Authentication and Authorization Rolesbased
Access Controt Multi-factor authentication Single Sigron, Identity Federation Identity providers and service consume
Storage and network access control optio®$ Hardening and minimizatierVerified and measured boetntruder Detection

and prevention

UNIT IV CLOUD SECURITY DESIGN PATTERNS 9 0 0 9

Introduction to Design Patterns, Cloud bursting, ®&ging, Secure Cloud Interfaces, Cloud Resource Access Control, §
On-Premisdnternet Access, Secure External Cloud

UNIT V MONITORING, AUDITING AND MANAGEMENT 9 0 0 9

Proactive activity monitoring Incident Response, Monitoring for unauthorized access, malicious traffic, abuse of
privileges- Events and alertsAuditing i Record generation, Reporting and Management, Tamoefing audit logs, Quality
of Services, Secure Management, User management, Identity management, Security Information and Event Manage

Total (45L) =45Periods

Text Books:

1 Raj Kumar Buyya , James Broberg, andrzej Goscinsk
2 Dave shackleford, AVirtualization Securityo¢, SYB
3 Mat her , Kumaraswamy and Latif, ACIoud Security a

Reference Books:

1 MarkC.ChuCar rol |l fACode in the Cloud¢&¢, CRC Press, 2011

2 Mastering Cloud Computing Foundations and Applications Programming RajkumarBuyya, Christian
Vechhiola, S. ThamaraiSelvi
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Course Outcomes: Bl ocombd
Upon completion of this course, the students wilabke to: Taxonomy Level
CO1 | Understand the cloud concepts and fundamentals. Understand
coz Explain the security challenges in the cloud. Understand
cos Define cloud policy and Identity and Access Management. Remember
CO4 | Understandrarious risks and audit and monitoring mechanisms in the cloud. Understand
CO5 | Define the various architectural and design considerations for security in the cloud. Remember
COURSE ARTICULATION MATRIX
COs/PO9 PO1|{ PO2| PO3 | PO4 | PO5 | PO6| PO7| PO8| PO9|PO10 PO11|PO12 PSO1| PSO2
colr | 3] 3| 3 1 2 M I T 1 1 | 3] 2 2
CO2 1 3 2 3 1 - - - 2 2 3 2 2 2
CcO3 3 2 2 3 2 - - - 3 1 1 2 2 2
CcO 4 2 1 2 3 3 - - - 3 2 3 3 2 2
CO5 1 3 3 1 1 - - - 2 3 3 2 2 2
Avg 2 24 | 24 2.2 1.8 - - - 22| 18| 22 | 24 2 2
3/ 2/1 - indicatesstrengthof correlation (3 High, 2- Medium, 1- Low)
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22CSH401 CYBER PHYSICAL SYSTEMS

PREREQUISITES Category | PE Credit 3
L T P TH

Hours/Week
3 0 0 3

Course Learning Objectives

To provide introduction télicrocontroller and Embedded Systems.

To equip students with essential tools for Embedded systems.

To know logics towards solving a unknown problem

1
2
3 To foster understanding through reebrld applications related to embedded systems
4
5

To Familiarize cyber physical systems applications.

UNIT | INTRODUCTION 9 0 0 9

CyberPhysical System, Key Features of CPS, Application Domains of CPS, Basic principles of design and validatior
Challenges in CPS.

UNIT I CPS PLATFORM COMPONENTS 9 0 0 9

CPS HW platforms, Processors, Sensors and Actuators, CPS NewWbetess, CANAutomotive Ethernet, Scheduling R
Time CPS tasks, Synchronous Model and Asynchronous Model.

UNIT 1l SYNCHRONOUS AND ASYNCHRONOUS MODEL 9 0 0 9

Reactive Components, Components Properties, Components Composing, Synchronous Designs and Circuits, As
Processes and operations, Design Primitives in Asynchronous Process, Coordination Protocols in Asynchronou
Leader Election, Reliabléransmission..

UNIT IV SECURITY OF CYBER-PHYSICAL SYSTEMS 9 0 0 9

Introduction to CPS Securities, Basic Techniques in CPS Securities, Cyber Security Requirements, Attack M
Countermeasures, Advanced Techniques in CPS Securities.

UNIT V CPSAPPLICATION 9 0 0 9

Health care and Medical CybBhysical Systems, Smart grid and Energy Cyber Physical Systems, WSN baseBItdial
Systems, Smart Cities

Total (45L) =45Periods

Text Books:

1 E.A. Leeand S.A. Seshid,] nt roduction to EmPBPleysiedalSySy @emems AA

2 R. Alur, fAPrPhygspkcas Sys€Cgmer o MIT Press, 2015.

Reference Books:

1 Raj Raj kumar, Dionisio -Bley NiizalanS3y sWesiys RI7eAddi $icn

2 Rajeev Alur, #fA-PhyaccpleSysfem@gberMI T Press, 2015

3 Fei Hu -P hiyGsyi bcear| Systemso, CRC Press 2013
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Course Outcomes:
Upon completion of this course, the students will be able to:

Bl oomod
Taxonomy Level

CO1 | Apply Embedded system concepts to solve real word problems. Apply
coz Present solution to automated systems to make life easier. Understand
CcOo3 Apply concepts of embedded systems and microcontroller to enhance Appl
existing systems Py
co4 Ability to develop concepts, logics towards solving a unknown problem in
research and industry.. Understand
CO5 | Describe cyber physical systems applications Remember

COURSE ARTICULATION MATRIX
COs/POY PO1| PO2| PO3 | PO4 | PO5 | PO6| PO7| PO8| PO9|PO10 PO11|PO12 PSO1| PSO2
col | 2| 2 3 2 1 - - - 1| 2 2 1 2 2
CcCO?2 1 2 1 2 1 - - - 2 2 1 1 2 2
co3 | 2| 2 3 3 1 - - -1 2] 1 2 2 2
CcO 4 2 1 1 2 1 - - - 1 3 3 3 2 2
Co5 | 2 3 1 1 2 - - - 2 1 1 1 2 2
Avg 18| 2 1.8 2 1.2 - - - 14 2 16 | 1.6 2 2
3/ 2 /1- indicatesstrengthof correlation (3 High, 2- Medium, 1- Low)
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22CSH402 ETHICAL HACKING

PREREQUISITES Category | PE Credit 3
L T P TH

Hours/Week
3 0 0 3

Course Learning Objectives

To understand the basics of computer basdderabilities.

To explore different foot printing, reconnaissance and scanning methods.
To expose the enumeration and vulnerability analysis methods.

To understand hacking options available in Web and wireless applications
To explore theptions for network protection.

(o220 @2 B F SN NV R 1\ | ]

To practice tools to perform ethical hacking to expose the vulnerabilities.
UNIT | INTRODUCTION 9 0 0 9

Ethical Hacking Overview Role of Security and Penetration TestefenetrationTestingMethodologiesLaws of the Land
Overview of TCP/IP The Application Layer The Transport Layer The Internet Layer IP Addressing-. Network and
Computer Attacks Malwarei Protecting Against Malware Attackdntruder Attacks Addressing Physicalegurity

FOOT PRINTING, RECONNAISSANCE AND SCANNING

NETWORKS 91 01 09

UNIT I

Footprinting Concepts Footprinting through Search Engines, Web Services, Social Networking Sites, Website, -H
Competitive Intelligence Footprinting through Social Engineerind-ootprinting Tools Network Scanning Conceptdort
Scanning Tools Scanning TechniguesScanning Beyod IDS and Firewall

UNIT 1l ENUMERATION AND VULNERABILITY ANALYSIS 9 0 0 9

Enumeration ConceptdNetBIOS EnumeratioESNMP, LDAP, NTP, SMTP and DNS Enumeratioviulnerability Assessmer
Concepts- Desktop and Server OS VulnerabilitiesVindows OS Vulnerabilities Tools for Identifying Vulnerabilities ir|
Windows Linux OS Vulnerabilities Vulnerabilities of Embedded Gs

UNIT IV SYSTEM HACKING 9 0 0 9

Hacking Web ServersWeb Application Component¥ulnerabilities- Tools for Web Attackers and Security Testers Hach
Wireless Networks Components of a Wireless NetwdoBWardriving Wireless Hacking Tools of the Trade

UNIT V NETWORK PROTECTION SYSTEMS 9 0 0 9

Access Control Lists. Cisco Adaptive Security Appliance FirewalConfiguration and Risk Analysis Tools for Firewalls g
Routers- Intrusion Detection and Prevention SystenidetworkBased and HodBased IDSs and IPSsWeb Filtering-
Security Incidat Response TearntsHoneypots.

Total (45L) =45Periods

Text Books:
1 Michael T. Simpson, Kent Backman, and James E. Corley, Hand&hical Hacking and Network Defense, Course
Technology, Delmar Cengage Learning, 2010.

The Basics of Hacking arféenetration TestingPatrick Engebretson, SYNGRESS, Elsevier, 2013.

The Web Application Hackérs Handbook: Finding and Exploiting Security Flaws, Dafydd Stuttard and
Marcus Pinto, 2011.

Reference Books:
1 Black Hat Python: Python Programming for Hackers and Pentesters, Justin Seitz , 2014
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Course Outcomes:
Upon completion of this course, the students will be able to:

Bl oomb

Taxonomy Level

cot Express knowledge on basics of computer basduakrabilities. Remember
CO2 | Gain understanding on different foot printing, reconnaissance and scanning methods Understand
CO3 | pbemonstrate the enumeration and vulnerability analysis methods. Remember
CO4 | Gain knowledge on hacking optioasailable in Web and wireless applications. Understand
CO5 | Acquire knowledge on the options for network protection Remember
CO6 | Use tools to perform ethical hacking to expose the vulnerabilities Apply
COURSE ARTICULATION MATRIX
COs/POg PO1| PO2| PO3 | PO4 | PO5 | PO6| PO7| PO8| PO9|PO10 PO11|PO12 PSO1| PSO2
COo1 2 2 3 2 1 - - - 1 2 2 1 2 2
CO2 1 2 1 2 1 - - - 2 2 1 1 2 2
CcOo3 2 2 3 3 1 - - - 1 2 1 2 2 2
CcO 4 2 1 1 2 1 - - - 1 3 3 3 2 2
CO5 2 3 1 1 2 - - - 2 1 1 1 2 2
Avg 18| 2 1.8 2 1.2 - - - 14| 2 16 | 1.6 2 2
3/ 2 /1- indicatesstrengthof correlation (3 High, 2- Medium, 1- Low)
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22CSH403 DIGITAL AND MOBILE FORENSICS

PREREQUISITES Category | PE Credit 3
L T P TH
Hours/Week
3 0 0 3
Course Learning Objectives
1 To understand basic digital forensics and techniques..
2 To understand digital crime and investigation.
3 To understand how to be prepared for digital forensic readiness.
4 | Tounderstand and use forensics tools@# devices
5 | To understand and use forensics tools for Android devices.
UNIT | INTRODUCTION TO DIGITAL FORENSICS 9 0 0 9

Forensic Scienc&Digital ForensicsEDigital Evidence€EThe Digital Forensics Proce&ntroduction'EThe Identification
PhaseEThe Collection PhaseThe Examination PhadeThe Analysis PhasEThe Presentation Phase

UNIT I DIGITAL CRIME AND INVESTIGATION 9 0 0 9

Digital Crimei Substantive Criminal Law General Condition$ Offensesi Investigation Methods for Collecting Digit
Evidencei International Cooperation to Collect Digital Evidence

UNIT 1l DIGITAL FORENSIC READINESS 9 0 0 9

Introduction'ELaw Enforcement versus Enterprise Digital Forensic ReadiB&stionale for Digital Forensic Readinégs
Frameworks, Standards and Methodolo@&snterprise Digital Forensic Readinéds€hallenges in Digital Forensics

UNIT IV iOS FORENSICS 9 0 0 9

Mobile Hardware and Operating System©S Fundamental&JailbreakingEFile SystemEHardwareEiPhone Securitye
iOS Forensic&Procedures and Proces#Bools’'EOxygen ForensicEMobilEdit ‘EiCloud

UNIT V ANDROID FORENSICS 9 0 0 9

Android basic§ Key Code§ ADB i Rooting Androidi Boot Process File System$ Securityi Toolsi Android Forensicg
T Forensic Procedurés ADB i Android Only Toolsi Dual Use Tools Oxygen Forensicé MobilEdit i Android App
Decompiling

Total (45L) = 45 Periods

Text Books:

1 |Andre Arnes| Digital Forensica , Wiley, 2018.

2 |Chuck Easttom[ An In-depth Guide to Mobile Device ForendicsFirst Edition, CRC Press, 2022.

Reference Books:

1 |Vacca, J, Computer Forensics, Computer Crime Skee@stigation, 2nd Ed, Charles River Media, 2005, ISBN8450 3§
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Course Outcomes: Bl oombd
Upon completion of this course, the students will be able to: Taxonomy Level
CO1 | Have knowledge on digital forensics.. Remember
coz Know aboutigital crime and investigations Remember
COo3 Be forensic ready. Remember
CO4 | Investigate, identify and extract digital evidence from iOS devices Analyze
CO5 | Investigate, identify and extract digital evidence from Android devices Analyze

COURSE ARTICULATION MATRIX

COs/POg PO1| PO2| PO3 | PO4 | PO5 | PO6| PO7| PO8| PO9|PO10 PO11|PO12 PSO1| PSO2
colr | 3| 1 3 2 1 - - - 1| 1 3 3 2 2
CO2 3 3 3 3 3 - - - 2 2 1 2 2 2
CcO3 3 3 2 3 1 - - - 3 2 1 1 2 2
CO 4 3 1 2 2 3 - - - 1 3 3 2 2 2
CO5 1 3 2 3 2 - - - 2 3 2 3 2 2
Ag | 3] 2 2 3 2 - - -1 21 27 2 2 2 2

3/ 2 /1- indicatesstrengthof correlation (3 High, 2- Medium, 1- Low)
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22CSHA04 SOCIAL NETWORK SECURITY

PREREQUISITES Category | PE Credit 3
L T P TH

Hours/Week
3 0 0 3

CourseLearning Objectives

To develop semantic web related simple applications

To explain Privacy and Security issues in Social Networking

To discuss the prediction of human behaviogsagial communities

1
2
3 | To explain the data extraction and mining of social networks
4
5

To describe the Access Control, Privacy and Security management of social networks.

UNIT | FUNDAMENTALS OF SOCIAL NETWORKING 9 0 0 9

Introduction to Semantic Web, Limitations of current Web, Development of Semanti&wiebgence of the Social Web, Socg
Network analysis, Development of Social Network Analysis, Key concepts and measures in network analysis, |
overview of privacy and security, Major paradigms, for understanding privacy and security

UNIT I SECURITY ISSUES IN SOCIAL NETWORKS 9 0 0 9

The evolution of privacy and security concerns with networked technologies, Contextual influences on privacy attit
behaviors, Anonymity in a networked world

UNIT 1l EXTRACTION AND MININ[()EAI_{_\IASOCIAL NETWORKING 9 0 0 9

Extracting evolution of Web Community from a Series of Web Archive, Detecting communities in social networks, De
of community, Evaluating communities, Methods for community detection and mining, Applicati@mwnofunity mining
algorithms, Tools for detecting communities social network infrastructures and communities, Big data and Privacy

UNIT IV PREDICTING HUMAN BEHAVIOR AND PRIVACY ISSUES 9 0 0 9

Understanding and predicting human behavior for samahmunities, User data Management, Inference and Distribt
Enabling new human experiences, Reality mining, Context, Awareness, Privacy in online social networks, Trust
environment, What is Neo4j, Nodes, Relationships, Properties.

ACCESS CONTROL, PRIVACY AND IDENTITY 9 0 0 9

UNIT V MANAGEMENT

Understand the access control requirements for Social Network, Enforcing Access Control Strategies, Authentic
Authorization, Rolesased Access Control, Host, storage and network access control options, Firewalls, Authentica
Authorizationin Social Network,ldentity & Access Management, Single Signldentity Federation, Identity providers a
service consumers, The role of Identity provisioning

Total (45L) =45Periods

Text Books:

1 Peter Mika, Social Networks and tBemantic Web, First Edition, Springer 2007.

2 BorkoFurht, Handbook of Social Network Technologies and Application, First Edition, Springer, 2010.

3 Learning Neo4j 3.x Second Edition By Jérébme Baton, Rik Van Bruggen, Packt publishing

4 David Easley, Jon Kleinberg, Networks, Crowds, and Markets: Reasoning about a Highly Connected Wo
Edition, Cambridge University Press, 2010.
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Reference Books:

1 Easley D. Kleinberg J., Networks, Crowds, and MarkefReasoning about a Highly Connected World,
Cambridge University Press, 2010

2 Jackson, Matthew O., Social and Economic Networks, Princeton University Press, 2008.

3 GuandongXu ,Yanchun Zhang and Lin Ui, Web Mining and Social NetworkingE Techniques and
applications, First Edition, Springer, 2011.

4 Dion Goh and Schubert Foo, Social information Retrieval Systems: Emerging Technologies and Applications
for Searching the Web Effectively, IGI Global Snippet, 2008.

5 Max Chevalier, Christine Julien and Chantal Sedigpuy, Collaborative and Social Information Retrieval and
Access: Techniques for Improved user Modeling, IGI Global Snippet, 2009

6 John GBreslin, Alexander Passant and Stefan Decker, The Social Semantic Web, Springer, 2009.

Course Outcomes: Bl ocombd
Upon completion of this course, the students will be able to: Taxonomy Level
CO1 | Develop semantic web related simpfeplications Apply

coz Address Privacy and Security issues in Social Networking Remember
cos Explain the data extraction and mining of social networks Understand
CO4 Discuss the prediction of human behavior in social communities Understand
CO5 | Describe the applications of social networks Understand

COURSE ARTICULATION MATRIX

COs/POg PO1| PO2| PO3 | PO4 | POS5 | PO6| PO7| PO8| PO9|PO10 PO11|PO12 PSO1| PSO2
col1 | 3| 1 2 3 2 - - - 3 2 | 1 2 2 2
Co2 | 2 2 2 3 3 - - - 1 2 2 3 2 5
Cco3 | 2 1 1 3 2 - - - 1 2 1 1 2 2
co4 | 3| 3 3 3 3 - - - 1 1 1 1 2 2
CO5 1 3 2 2 2 - - - 1 1 3 1 2 2
Avg 22| 2 2 2.8 2.2 - - - 14| 16| 16 | 16 2 2

3/ 2 /1- indicatesstrengthof correlation (3 High, 2- Medium, 1- Low)
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22CSH405 MODERN CRYPTOGRAPHY

PREREQUISITES Category | PE Credit 3
L T P TH

Hours/Week
3 0 0 3

Course Learning Objectives

To learn about Modern Cryptography

To focus on how cryptographic algorithms and protocols work and how to use them.

To construct Basic cryptanalytic techniques.

1
2
3 | To build a Pseudorandopermutation.
4
5

To provide instruction on how to use the concepts of block ciphers and message authentication codes.

UNIT | INTRODUCTION 9 0 0 9

Basics of Symmetric Key Cryptography, Basicg\ef/mmetric Key Cryptography, Hardness of Functions. Notions of Sem
Security (SS) and Message Indistinguishability (MI): Proof of Equivalence of SS and MI, Hard Core Predicatimom
permutation, Goldwassédicali Encryption. GoldreicH_evin Theoren: Relation between Hardcore Predicates and-ticayy
permutations.

UNIT I FORMAL NOTIONS OF ATTACKS 9 0 0 9

Attacks under Message Indistinguishability: Chosen Plaintext Attack-0RB), Chosen Ciphertext Attacks (INDCAL and
IND-CCA2), Attacksunder Message Nemalleability: NM-CPA and NMCCAZ2, Interelations among the attack model

UNIT 1l RANDOM ORACLES 9 0 0 9

Provable Security and asymmetric cryptography, hash functionsw@ndunctions: Weak and Strong emay functions.
Pseuderandom Generators (PRG): Bluficali-Yao Construction, Construction of more powerful PRG, Relation between
way functions and PRG, Pseudorandom Functions (PRF)

UNIT IV BUILDING A PSEUDORANDOM PERMUTATION 9 0 0 9

The LubyRackoffConstruction: Formal Definition, Application of the LubyRackoff Construction to the construction of
Ciphers, The DES in the light of LubyRackoff Construction.

UNIT V MESSAGE AUTHENTICATION CODES 9 0 0 9

Left or Right Security (LOR). Formadefinition of Weak and Strong MACs, Using a PRF as a MAC, Variable length M
Public Key Signature Schemes: Formal Definitions, Signing and Verification, Formal Proofs of Security of Full Domain H
Assumptions for Public Key Signature Schent@seway functions Imply Secure Oftame Signatures. Shamir's Secret Shat
Scheme. Formally Analyzing Cryptographic Protocols. Zero Knowledge Proofs and Protocols.

Total (45L) =45Periods

Text Books:
1 Hans Delfsand Helmut Knebl, Introduction to Cryptography: Principles and Applications, Springer Verlag.

2 WenboMao, Modern Cryptography, Theory and Practice, Pearson Education (Low Priced Edition)

Reference Books:

1 ShaffiGoldwasser and MihirBellare, Lecture Notes on Cryptography, Available at http://citeseerx.ist.psu.edu/.

2 OdedGoldreichFFoundations of Cryptography, CRC Press (Low Priced Edition Available), Part 1 and Part 23

3 William Stallings,I” Cryptography and Network Security: Principles and PrasticeH| 3¢ Edition, 2006.
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Course Outcomes: Bl ocombd

Upon completion of this course, teidents will be able to: Taxonomy Level

Co1 Interpret the basic principles of cryptography and general cryptanalysis. Understand

coz Determine the concepts of symmetric encryption and authentication. Remember

Cco3 Identify the use opublic key encryption, digital signatures, and key establishment. Apply

co4 SA(;Tllitljcl)itse the cryptographic algorithms t@mmposebuild and analyze simple cryptograpk Understand

CO5 | Express the use of Message Authentication Codes Understand

COURSE ARTICULATION MATRIX

COs/POg PO1| PO2| PO3 | PO4 | PO5 | PO6| PO7| PO8| PO9(PO10 PO11|PO12 PSO1| PSO2
COo1 3 3 3 3 1 - - - 2 1 1 2 2 2
CO2 1 3 2 1 2 - - - 3 2 2 2 2 2
CO3 1 1 2 3 2 - - - 1 1 1 3 2 2
CO4 3 1 2 1 3 - - - 3 2 1 2 2 2
CO5 2 3 3 3 3 - - - 3 1 1 1 2 2
Avg 2 | 22| 24 2.2 2.2 - - - 241 14| 1.2 2 2 2

3/ 2 /1- indicatesstrengthof correlation (3 High, 2- Medium, 1- Low)
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22CSH406 ENGINEERING SECURE SOFTWARE SYSTEMS

PREREQUISITES Category | PE Credit 3
L T P TH

Hours/Week
3 0 0 3

Course Learning Objectives

Know the importance and need for software security.

Know about various attacks.

Understand risk management in secure softwarxelopment.

1
2
3 | Learn about secure software design.
4
5

Know the working of tools related to software security.

NEED OF SOFTWARE SECURITY AND LOW -LEVEL

ATTACKS °o1 0 0|9

UNIT |

Software Assurance and Software Securitiireats to software securitysources of software insecuritenefits of Detecting
Software Security Properties of Secure SoftwdEMemory Based Attacks: Low evel Attacks Against Heap and Stac
Defense Against MemorBased Attacks

UNIT I SECURE SOFTWARE DESIGN 9 0 0 9

Requirements Engineering for secure softwal@QUARE process Modeél Requirements elicitation and prioritizatio
Isolating The Effects of Untrusted Executable ConteBtack InspectiorEPolicy Specification Languagé&sVulnerability
Trends’E Buffer Overflow 'E Code Injection- Session Hijacking. Secure DesigrnThreat Modeling and Security Desig
Principles

UNIT 1 SECURITY RISK MANAGEMENT 9 0 0 9

Risk Management Life Cycl&Risk Profiling’'ERisk Exposure FactofBRisk Evaluation and MitigatiofERisk Assessmen
Technique&EThreat and Vulnerability Management

UNIT IV SECURITY TESTING 9 0 0 9

Traditional Software Testinge Comparison- Secure Software Development Life CyéleRisk Based Security Testirig
Prioritizing Security Testing With Threat ModelifigPenetration Testing Planning and Scoping EnumeratiorERemote
Exploitation'EWeb Application Exploitation Exploits and Client Side AttackSPost ExploitatiorEBypassing Firewalls an
Avoiding Detection Tools for Penetration Testing

UNIT V SECURE PROJECT MANAGEMENT 9 0 0 9
Governance and securityAdopting anenterprise software security framewaer8ecurity and project managemematurity
of Practice

Total (45L) =45Periods

Text Books:

1 Julia H. Allen,I" Software Security Engineeriflg, Pearson Education, 2008.

2 Evan Wheeler[ Security RiskManagement: Building an Information Security Risk Management
Program from the Ground Wp, First edition, Syngress Publishing, 2011

3 Chris Wysopal, Lucas Nelson, Dino Dai Zovi, and Elfriede Dustithe Art of Software Security
Testing:ldentifying Software Security Flaws (Symantec PrasshddisonWesley Professional, 2006
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Reference Books:

1 Robert C. Seacord, Secure Coding in C and C++ (SEI Series in Software EngineAringdidisonWesley Professior
2005.
2 JonEri ckson, fAHacking: The Art of Exploitationo, 2
3 Mi ke Shema, AfiHacki ng Web Apps: Detecting and Pr
Syngress Publishing, 2012
4 Bryan Sullivan and Vincent Lid§ We b Appl i cation Security, A Beginn
5 Lee AIll en, AfAdvanced P eSecared Environments: TeesUltimateg Seduriyr Guidtei (
Sour ce: Community Experience Distilled)o, Kindl e
6 Jason Grembi, Developing Secure Softwake
Course Outcomes: Bl oombd
Upon completion of this course, the students will be able to: Taxonomy Level
Cco1 Identify various vulnerabilities related to memory attacks Apply
coz Apply security principles in software development Apply
cos Evaluate the extent oisks. . Evaluate
CO4 Involve selection of testing techniques related to software security in the testing pl
software development. . Understand
CO5 | Use tools for securing software. Apply
COURSE ARTICULATION MATRIX
COs/PO9 PO1| PO2| PO3 | PO4 | PO5 | PO6| PO7| PO8| PO9|PO1Q PO11|PO12 PSO1| PSO2
Co1 2 3 2 3 2 - - - 2 1 2 2 2 2
CcCO?2 2 2 2 3 3 - - - 2 1 2 2 2 2
CcO3 1 2 2 2 1 - - - 1 1 2 1 2 2
CO 4 2 3 2 2 2 - - - 2 1 2 2 2 2
CcCo5 | 2 1 2 2 3 - - - 2 1 1 2 2 2
Avg 18| 2.2 2 2.4 2.2 - - - 1.8 1 1.8 1.8 2 2
3/ 2 /1- indicatesstrengthof correlation (3 High, 2- Medium, 1- Low)

GCE, SALEM (AUTONOMOUB)ZR SYLLABUS 337



52CSH407] CRYPTOCURRENCY AND BLOCKCHAIN TECHNOLOGIES

PREREQUISITES Category | PE Credit 3
L T P TH

Hours/Week
3 0 0 3

Course Learning Objectives

To understand the basics of Blockchain

To learn Different protocols and consensus algorithms in Blockchain

To understand the Blockchafpplications

1
2
3 | To learn the Blockchain implementation frameworks.
4
5

To experiment the Hyperledger Fabric, Ethereum networks

UNIT | INTRODUCTION TO BLOCKCHAIN 9 0 0 9

Blockchain Public Ledgers, Blockchain as Public LedgeBdock in a Blockchain, Transactionshe Chain and the Longept
Chain- Permissioned Model of Blockchain, Cryptographitash Function, Properties of a hash functitash pointer and
Merkle tree

UNIT I BITCOIN AND CRYPTOCURRENCY 9 0 0 9

A basic crypto currency, Creation of coins, Payments and double spending, FERi€Hprecursor for Bitcoin scripting
Bitcoin Scripts , Bitcoin P2P Network, Transaction in Bitcoin Network, Block Mining, Block propagation and block relpy

UNIT Il BITCOIN CONSENSUS 9 0 0 9

Bitcoin Consensus, Proof of Work (PoWjashcashPoW , Bitcoin PoW, Attacks on PoW ,monopoly probldtroof of Stake
Proof of Burn- Proof of Elapsed TimeBitcoin Miner, Mining Difficulty, Mining PoolPermissioned model and use cases.

UNIT IV HYPERLEDGER FABRIC & ETHEREUM 9 0 0 9

Architecture of Hyperledger fabric vt.thain code Ethereum: Ethereum network, EVM, Transaction fee, Mist Browser,
Ether, Gas, Solidity.

UNIT V BLOCKCHAIN APPLICATIONS 9 0 0 9

Smart contracts, Truffle Design and iss&\pps NFT. Blockchain Applications in Supply Chain Management, Logis
Smart Cities, Finance and Banking, Insurance@sse Study.

Cs,

Total (45L) =45Periods

Text Books:

1 Bashir and Imraniastering Blockchain: Deeper insights into decentralization, cryptography, Bitcoin, and popylar
Blockchain frameworks, 2017.

2 Andreas Antonopoulos$, Mastering Bitcoin: Unlocking Digital Cryptocurrencies O Reilly, 2014.

Reference Books:

1 Daniel Dreschetl; Blockchain Basica , First Edition, Apress, 2017.

2 Arvind Narayanan, Joseph Bonneau, Edward Felten, Andrew Miller, and Steven Goldfeder. Bitcoin and
cryptocurrency technologies: a comprehensive introduction. Printktiwersity Press, 2016.

Melanie Swanl” Blockchain: Blueprint for a New Economy, Oi  Reilly, 2015

4 Ritesh Modi, Solidity Programming Essentials: A Beginhes Guide to Build Smart Contracts for Ethereum and
Blockchaimh , Packt Publishing

5 Handbook of Research on Blockchain Technology, published by Elsevier Inc. ISBN: 9780128198162, 2020.
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Course Outcomes: Bl oomd
Upon completion of this course, the students will be able to: Taxonomy Level

CO1 | Understand emerging abstract modelsBtarckchain Technology Understand
co2 | ldentify major research challenges and technical gaps existing between theory and Appl
practice in the crypto currency domain. Py
co3 | Provides conceptual understanding of the function of Blockchain as a metrsmtwing
distributed ledgers, how consensus on their contents is achieved, and the new applicat Understand
they enable.
CO4 | Apply hyper ledger Fabric and Ethereum platform to implement the Block chain Applicat Apply

COURSE ARTICULATION MATRIX

COs/POg PO1| PO2| PO3 | PO4 | PO5 | PO6| PO7| PO8| PO9|PO10 PO11|PO12 PSO1| PSO2
col | 3| 3 2 2 1 - - - 1 - - 2 2 2
CO2 3 3 3 3 1 - - - 2 - - 2 2 2
CcO3 3 3 3 3 2 - - - 3 - - 2 2 2
CO4 3 2 3 2 3 - - - 3 - - 2 2 2
Avg 3 |275| 275| 25 | 1.75| - - - | 225 - - 2 2 2

3/ 2 /1- indicatesstrengthof correlation (3 High, 2- Medium, 1- Low)
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22CSH408 CYBER SECURITY

PREREQUISITES Category | PE Credit 3
L T P TH

Hours/Week
3 0 0 3

Course Learning Objectives

To Learn the basics of computer forensics

To be familiar with forensics tools

To Expose how tevaluate the security and how to identify vulnerabilities in systems.

1
2
3 | To Learn to analyze and validate forensics data.
4
5

To learn how to detect a cyb er attack.

UNIT | INTRODUCTION TO COMPUTER FORENSICS 9 0 0 9

Introduction to Traditional Computer Crirlegraditional problems associated wiomputer Crimentroduction to Identity]
Theft & Identity Fraud Types of CF techniquesincident and incident response methodoledyorensic duplication an
investigation. Preparation for IR: Creating response tool kit and IR tdamnensics Technologgnd SystemsUnderstanding
Computer Investigation Data Acquisition.

UNIT I EVIDENCE COLLECTION AND FORENSICS TOOLS 9 0 0 9

Processing Crime and Incident Scefieg/orking with Windows and DOS Systems. Current Computer Forensics T
Software/ Hardware Tools.

UNIT 1l ANALYSIS AND VALIDATION 9 0 0 9

Validating Forensics Dat& Data Hiding Technique$ Performing Remote Acquisitioii Network Forensicd Email
Investigationg Cell Phone and Mobile Devices Forensics

UNIT IV ETHICAL HACKING 9 0 0 9

Introduction to Ethical Hacking Footprintingand Reconnaissaneescanning Networks Enumeration System Hacking
Malware Threats Sniffing

UNIT V INTRUSION DETECTION 9 0 0 9

Host-Based Intrusion DetectidnNetwork-Based Intrusion DetectidnDistributed or Hybrid Intrusio®etectioni Intrusion
Detection Exchange FormatHoneypotd Example System Snort.

Total (45L) =45 Periods

Text Books:
1 Bi |l Nel son, Amel ia Phillips, Frank Enfinger, C
Cengaged_earning, India Edition, 2016.

2 Anand Shinde, #fAlntroduction to Cyber Security Gu
3 CEH official Certified Ethical Hacking Review Guide, Wiley India Edition, 2015

Reference Books:

1 JohnR. Vacca, "Computer Forensics¢, Cengage Learnin

2 MarjieT. Britz, "Computer Forensics and Cyber Cri

3 William Stallings, Lawrie Brown, 0 Ckditign,Peaeson ESueatian,r2(

4 AnkitFadia ' Ethical Hacking¢ Second Edition, Ma

5 Kenneth C.Brancik "Insider Computer Fraud¢&¢ Auerhb
2008.
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Course Outcomes: Bl oombd
Upon completion ofhis course, the students will be able to: Taxonomy Level
CO1 | Explain the basic concepts of computer forensics Understand
CcO?2 Apply a number of different computer forensic tools for various crime Appl

and incident scenes PPy
co3 Chooseappropriate technigue to validate forensics data Understand
CcO4 Identify the vulnerabilities in a given network infrastructure and the role Appl

of ethical hacking pply
CO5 | Apply intrusion techniques to detect intrusion. Apply

COURSE ARTICULATION MATRIX

COs/PO9 PO1| PO2| PO3 | PO4 | PO5 | PO6| PO7| PO8| PO9|PO10 PO11|PO12 PSO1| PSO2
col1 | 3| 3 2 2 2 - - - 2 | 1 2 1 2 2
CO2 1 1 3 2 2 - - - 2 2 1 1 2 2
cosz | 1| 2 1 1 2 - - - 73] 3] 1 3 2 >
CO 4 2 2 3 2 3 - - - 3 3 2 1 2 2
Co5 | 2 1 3 2 2 - - - 2 1 1 3 2 2
Avg 18| 1.8 | 24 1.8 2.2 - - - 2.4 2 14 | 1.8 2 2

3/ 2 /1- indicatesstrengthof correlation (3 High, 2- Medium, 1- Low)
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ELECTIVES FOR MINOR
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VERTICALS FOR B.E MINOR DEGREE

MINOR DEGREE - VERTICALS

22CEMO01 CONSTRUCTION MATERIALS Semester

PREREQUISITES Category OE Credit 3

M Hours/Week - ! Pl
3 0 0 3

Course Learning Objectives

To study the characteristics and Properties of Stones and Brick

To impart knowledge of€ement, Aggregate and Mortar

To study the Parts and types of flooring and roofing

1
2
3 | To understand the behaviour of concrete and seasoning timber
4
5

To study carpentry, arches, lintels and finishing works.
STONES, BRICKS 9 0 0 9

Unit |

Building Stonei classification of rocksharacteristics of good building stonedeterioration and preservation of stone
worki tests on stoneBricks- manufacture of clay brickslassification tests on bricksbricks for special useefractory
bricks.

Unit Il CEMENT, AGGREGATES, MORTAR 9 0 0 9

Cement composition manufacturing processet and dry processes. Aggregatesoarse and fine aggregates
characteristics and function. Morgroperties uses types of mortarsselection of mortars fararious Civil Engineering
construction.

Unit 1l CONCRETE, TIMBER AND OTHER MATERIALS 9 0 0 9

Concrete ingredients principles of hardened concre@pecial concretaypes.

Timber characteristicsseasoningpreservation Panels of laminates. Glasgroperties uses. SteelUses- market forms.
Aluminum and other metallic materials for construction.

Paints, Varnishes arldistemperstypesproperties.

Unit IV FLOORING AND ROOFING 9 0 0 9

Components of floarselection of flooring materialsuitability of floors for various applications. damp proof course, ca
of dampnesseffect of dampnessrequirements of goostairs- classification of stairsRoofs- types of roofsrequirements
pitched roof- lean to roofgable roofhip roofflat roof-RCC roof.

) CARPENTARY, ARCHES, LINTELS AND FINISHING
Unit V WORKS 9 0 0 9

Location of doors and windowssize of doors types of doors fixture and fastenings for doors and windowarches-
classification- stability of an arch lintels - classification of lintels steel lintel. scaffolding component parts shoring-
methods of plasteringdefects in plasteringpointing- objectives methods of pointing

Total= 45 Periods
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Text Books:

1 | B.C. Punmia, Building Construction, Laxmi Publications; Eleventh edi2621

2 | S.C.Rangwala, Buildin@onstruction,CharotarPublishing House Pvt. Ltd, 34th Editi2oR22

3 | P. Purushothama Raj., Building Construction Materials and Techniques, Pearson Education India, FirstBdifior

Reference Books:

1 | Shetty M.S., Concrete Technology (Theory and Practice), S.Chand& Company Ltd.,2021.

Rangwala S.C., Engineering Materials (Material Science) revised and enlarged by Rangwala K.S. and Rang

2 Charotar Publishing House, 2010.

Course Outcomes: . . Tixlon%r?\yn
Upon completion of this course, the students will be able to: Mapped
co1 | ldentify and characterize and properties of Stone and brick Remember
CO2 | Understand the manufacturing process of cement and functions of mortar Understand
CcO3 | ldentify the age of timber and preservation methods of timber Remember
CO4 | Differentiate the types of roofing and flooring Understand
CO5 | Understand the miscellaneous works such as carpentry, lintels, Arch, etc. Understand

COURSE ARTICULATION MATRIX

C;(C))SS/ PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1| PSO2 | PSO3
co1 1 - - - - - 1 - - - - - - - -
co2 - 2 - - - 2 3 - - - - - - - ;
COo3 1 - - - 1 - - - - - - - - - -
co4 1 - 2 - 2 3 2 - - - ; ; . ] .
co5 1 - - - 3 - 2 - - - ; ; ; ] )
Avg 1 2 2 - 2 3 2 - - - - - - - -
3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CEMO02 BUILDING CONSTRUCTION & EQUIPMENT Semester

PREREQUISITES Category OE Credit 3

NIL L T P | TH
Hours/Week

3 0 0 3

Course Learning Objectives

Able to gain basic knowledge in construction methods.

Able to gain basic knowledge in equipment.

Able to gain basic knowledge in machineries.

Able to gain basic knowledge in fire safety principles.

g B W N -

Able to gainbasic knowledge in green technology.
CLASSIFICATION OF BUILDINGS, FOUNDATIONS AND
TYPES OF MASONRY

Component parts of a buildir@heir functions. Classification of buildings according to National building code.
Site investigation for foundation as per N.BIgypes of foundation and prevention of dampness at base

Unit |

level,Classification of stone masonry

_ DOORS, WINDOWS, LINTELS, SCAFFOLDING AND
Unit Il 9 0 0 9

STAIRCASES

Doors and windows$ parts of door and window Types of Door and window¥entilatorsi fixed, swinging type ang
louvered. Linteld Functions, Scaffolding Purpose and typéd ocation of stairs.Types of stairs

_ ROOFS, FLOORINGS, PROTECTIVE AND DECORATIVE
Unit 1l 9 0 0 9

FINISHES

Roof Beams and Roof SlabsTypes of Roofing SystenisMethods of Termite Proofiny Methods of Damp proofing.
Types of floors Plastering (Interior and Exterior) Pointing for Walls and Floors using GroutsWhite Washing, Color|

Washing with different Color Shades available in the MarkeBaintingi Types of Painting for Interior and Exteri

application.

Unit IV CONSTRUCTION EQUIPMENTS 9 0 0 9

Selection of equipment for earthwork excavation, drillibdgsting, tunnelling, erection and dewatering and pumpg
concreting, material handling and erection of structures
Unit V GREEN BUILDING TECHNOLOGY 9 0 0 9

Introduction to green technologytypes and importance; zero waste and r concept, gnagrialsi green concrete (purpos
and limitations), green buildings, green engineering.

Total= 45 Periods

Text Books:

1 | Building Construction by S.C.Rangawala

2 | Construction Technology by Sarkar Oxford University Press

3 | Building Material & Construction by S.P. Arora& S. P. Bindra
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Reference Books:

1 | Hopkinson And Kay J.D., The Lighting of Building, Faber and Faber, London.

2 | Koerner, R.M, Construction & Geotechnical Methods in Foundations Engineering, Mé@@a®984

3 | varna M., Construction Equipment and Its Planning & Applications, Metropolitan Books Co, 1979

Bl oon

Course Outcomes:
. . . Taxonomy

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

Mapped
co1 Orggmze the const.ructu:tachnlque to be followed in brick and stone masonry, concreting, flog Create

roofing and plastering etc.

Cco2 | Select safe practices in building construction activities Evaluate
co3 | Clarify the different types of roofs, floor aploductive materials of buildings understand
Cco4 | Select the relevant equipment for building construction Evaluate
cos | Apply the Principles of green building technology. Apply

COURSE ARTICULATION MATRIX
COs/

POs POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1| PSO2| PSO3
co1 - - - - 3 2 2 2 1 1 - - - - 1
Co2 - - - - 3 2 2 2 2 2 - - - - 1
co3 - - - - 2 3 2 2 2 1 - - - - 1
CO4 - - - - 2 2 3 1 1 2 - - - - 1
co5 - - - - 2 3 2 2 2 2 - - - - 1

Avg - - - - 24 | 24 | 22| 18| 16| 1.6 - - - - 1

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CEMO03 CONCRETE TECHNOLOGY Semester
PREREQUISITES Category OE Credit 3
NIL L T P | TH
Hours/Week
3 0 0 3

Course Learning Objectives

To understand the propertiesin§redients of concrete.

To study the behavior of concrete at its fresh and hardened state.

To study about the concrete design mix.

To know about the procedures in concrete at different stage.

g B W N -

To understand special concrete and their uses.

INTRODUCTION

Unit |

9 0 0 9

Concrete materials, Cement: Field and laboratory tests on cement, Types of cement and their uses, different testsder
Methods for manufacturing of cemeiWWet and dry process. Homdouredlt i on of ¢

Unit 11 ADMIXTURES

9 0 0 9

Plasticizers. Batching, Mixing, Transportation, placing of concrete, curing of Concrete

Accelerating admixtures, Retarding admixtures, water reducing admixtures, Air entraining admixtures, colorin

Unit 111 MIX DESIGN

9 0 0 9

Factors influencing mix proportion, Mix design by ACI method and I.S. code method, Design of high strength concre

BEHAVIOUR OF CONCRETE

Unit IV

9 0 0 9

Strength of concrete, Shrinkage and temperature effects, crepmatkte, permeability of concrete, durability of concr
Corrosion, Causes and effects, remedial measures, Thermal properties of concrete, Micro cracking of concrete.

Unit V SPECIAL CONCRETE

9 0 0 9

Light-weight concrete, Fibreeinforced concrete, Polymer modified concrete, Ferro cement, Mass concrete;nfiez
concrete, Seftompacting concrete, Quality control, Sampling and testing, Acceptance criteria.

Total= 45 Periods

Text Books:

1 | Neville A.M Properties oConcrete, Pearson publication, 2012.

2 | Shetty M.S Concrete technology, S.Chand and Company Ltd, New Delhi 2022.

3 | Santha Kumar A.R Concrete Technology, Oxford university Press, NewDelhi, 2022.

4 | Mehta K.P Concrete Technology, Chand & Co, NewDelhi, 2006.

5 | Robert Ratalforensic Structural Engineering HandboblcGraw Hill LLC, 2009
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https://www.google.co.in/search?hl=en&gbpv=1&bsq=Introduction+on+Forensic+Testing+in+concrete.+text+books&dq=Introduction+on+Forensic+Testing+in+concrete.+text+books&printsec=frontcover&q=inauthor:%22Robert+Ratay%22&tbm=bks&sa=X&ved=2ahUKEwiPjfn-hdP8AhUqTmwGHVyfDgQQmxMoAHoECCQQAg&sxsrf=AJOqlzVnM0Rza0KMn93lK0YD-VpFfjzOcQ:1674111141168
https://www.google.co.in/search?hl=en&gbpv=1&bsq=Introduction+on+Forensic+Testing+in+concrete.+text+books&dq=Introduction+on+Forensic+Testing+in+concrete.+text+books&printsec=frontcover&q=inpublisher:%22McGraw+Hill+LLC%22&tbm=bks&sa=X&ved=2ahUKEwiPjfn-hdP8AhUqTmwGHVyfDgQQmxMoAHoECCYQAg&sxsrf=AJOqlzVnM0Rza0KMn93lK0YD-VpFfjzOcQ:1674111141168

Reference Books:

1 Indian Standard Recommended Guide lines for Concrete Mix Design, IS:102&P9, Bureau of Indian Standarc
NewDelhi.

2 Indian Standard Specification for Coarse and Fine Aggregates from Natural Sources for Concret€903R3011,
Bureau of Indian Standards, NewDelhi.

3 | Gambhir.M.L,Concrete Technology, Volume | & Il, Tata McGrilliBookCompany, Third print, 2003

4 | Krishna Raju N. Design of Concrete Mixes, CBS publishers. NewDelhi, 2002.

5 Stephen E. Petty,Forensic Engineering: Damage Assessments for Residential and Cor
Structures,CRCpress, Taylor& Francis,2013.

Bl oon
Course Outcomes: TaxONoMm
Upon completion of thisourse, the students will be able to: y

Mapped
col To identify suitable materials to be used in the cement concrete by conducting various test  gyaluate

BIS code.

co2 | To know about the specific applications and usesdofixtures. Understand
co3 | Design the concrete mix using ACI and BIS code methods. Create
co4 | Determine the properties of fresh and hardened of concrete. Evaluate
co5 Design special concretes and to Ensure quality control while testing/ samplingcegtance Apply

criteria for pre and post construction work.

COURSE ARTICULATION MATRIX

CI;(C))Z PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
Cco1 - - - - 3 - 1 1 1 2 1 1 1 - 1
Cco2 - - - - 3 - 3 - 1 1 - - 2 - 1
Cos3 - - - - 3 - 3 - - 1 - - 1 - 1
CO4 - - - - 3 2 1 - - - - - - - 1
CO5 - - - - 3 3 3 1 1 3 1 3 - 1
Avg - - - - 3 25| 22 1 1 1.75 1 1 1.75 - 1
3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CEMO04 ENVIRONMENTAL ENGINEERING Semester

PREREQUISITES Category OE Credit 3

NIL L T P | TH
Hours/Week

3 0 0 3

Course Learning Objectives

1 | To evaluate the sources of water and anatgseharacteristics and processes in water treatment, express the ana
distribution network

2 | 7o design sewer system, basic design of the biological treatment processes, gain knowledge on sludge treatn
disposal

To predict the sources, effects, dispersion of air pollutants air quality management and its control measures

To identify the characteristics and sources of municipal solid wastes, its collection methesite pfbcessing o
municipal solid wastes and its recovery, disposal methods

S5 | To assess the sources, effects and control measures of noise pollution
Unit | WATER TREATMENT 9 0 0 9

Water Quality and its Treatment: Basics of water quality standaRlisysical, chemical and biological parameters; W
quality index; Unit processes and operations; Water requirement; Water distribution system; Drinking water treatme

Unit Il WASTEWATER TREATMENT 9 0 0 9

Sewerage system design, quantity and quality of domestic wastewater, primary and sdceaihaent. Effluent discharg
standards; Sludge disposal; Reuse of treated sewage for different applications.

Unit 1 AIR POLLUTION 9 0 0 9
Air Pollution: Types of pollutants, their sources and impacts, air pollution control, air ggtalitgfards, Air quality Index an
limits.

Unit IV SOLID WASTE MANAGEMENT 9 0 0 9

Municipal Solid Wastes: Characteristics, generation, collection and transportation of solid wastes, engineered sydien
waste management (reuse/ recyeleergy recovery, treatment and disposal).

Unit V NOISE POLLUTION 9 0 0 9

Noise pollution: Sources; Health effects; Standards; Measurement and control methods

Total= 45 Periods

Text Books:

1 | Garg, S.K. Water supply Engineering, Khathalishers, New Delhi, 2010.

2 | Garg, S.K. Sewage water disposal and Air pollution, Khanna Publishers, New Delhi, 2010.

3 | George Tchobanoglowgt.al., Integrated Solid Waste Management, McGFlly Publishers, 1993.

4 | Rao, C.S., Environmental Pollution Control Engineering, Wiley Eastern Ltd., New Delhi, 1996.

GCE, SALEM (AUTONOMOUZE)ZR SYLLABUS 349



Reference Books:

Manual on Water Supply and Treatment, CPHEEO, Ministtyrbfan Development, Government of India, New Del
2013.

2 | Peavy S.W., Rowe D.R. and Tchobanoglous G. Environmental Engineering, MEfBlkaMewDelhi, 1985.

Metcalf and Eddy,M.C., Wastewater Engineerfingreatment &Reuse, TataMcGraill Publications, New
Delhi,2003.

Course Outcomes: Bl oon
Upon completion of this course, the students will be able to: Taxonomy
Mapped

col Ide!ntify thg sourges of water supply,_ analyze the characteristics of water_ with .its .star_lda Remember
various unitoperations and processes in water treatment, express the analysis of distribution

co2 Expertise design sewer system, basic design of the biological treatment processes, gain k Analyze
on sludge treatment and disposal and justifyniie¢hods for disposal of sewage

co3 Predict the sources, effects, dispersion of air pollutants air quality management and its Apply
measures
Aware about the characteristics, types and sources of municipal solid wastes, Lealfettien

CO4 | methods, Know about offite processing of municipal solid wastes and its recovery, disy Remember
methods

cos Understand the sources, effects and control methods of noise pollution Understand

COURSE ARTICULATION MATRIX

(E)(())SS/ PO1 | PO2 | PO3 | PO4 | POS5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1| PSO2 | PSO3
co1 2 1 3 2 1 3 2 1 1 2 1 1 3 - 2
cOo2 2 1 3 1 1 3 1 - 1 2 2 1 3 - 2
Cco3 2 1 3 1 1 3 1 - 1 2 2 1 3 - 2
CcO4 2 1 3 1 1 3 1 - - 2 2 1 3 - 2
CcO5 2 - 3 - - 3 - - - 2 1 1 3 - 2
Avg 2 1 3 1.3 1 3 1.3 1 1 2 1.6 1 3 - 2
3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CEMO05 BASICS OF TRANSPORTATION ENGINEERING Semester

PREREQUISITES Category OE Credit 3

NIL L T P | TH
Hours/Week

3 0 0 3

Course Learning Objectives

The objective of the course is to educate the students on various components of highway engineering.

To educate the geometric design conceptagliway engineering

To develop skills on construction and maintenance of highway.

Ability to plan various civil engineering aspects of railways and educate various componailtsayfs

al sl W|IDN|PF

The course enables the students to develop skill on evaluation and maintenance of railway track.
9 0 0 9

Unit | CROSS SECTIONAL ELEMENTS OF HIGHWAYS

Classification of Highways Classification and Cross Section of Urban and Rural Roads (IRC), Highway Cross Seg
Elements Right of Way, Carriage Way, Camber, Kerbs, Shoulders and Footpaths (IRC Standards), Sight DiStappéty
Sight Distance (SD), Overtaking Sight Distance (OSD), Sight Distance at Intersections, Intermediate Sight Dista
lllumination Sight Distance Cross Sections of Different Class of Roads

Unit Il GEOMETRIC DESIGN OF HIGHWAYS 9 1 0] 0] 09

Horizontal Alignmentsi Superelevation, Widening of Pavements on Horizontal Curves, Vertical Alignmdddling.
Limiting, Exceptional and Minimum Gradients, Summit and Valley Cur@=ometric Design of Hill Roads (IRC Standal
Only)

Unit 111 CONSTRUCTION AND MAINTENANCE OF HIGHWAY 9 1 0] 009

Constructiorof Flexible and Rigid PavemeritsDefects in Flexible and Rigid Pavemeritighway Drainagé Evaluation
and Maintenance of Pavements.

Unit IV RAILWAY PLANNING AND DESIGN 9 1 0] 0] 09

Permanent Way, it€omponents and Functions of Each Component: Railgpes of Rails, Rail Fastenings, Concept
Gauges, Coning of Wheels, Creeps SleepEumctions, Materials, Density. BallastSsunctions, Materials, Ballast less Trag
Geometric Design of Railway Trks Gradients and Grade Compensation, S#pevation, Widening of Gauges in Curve
Transition Curves, Horizontal and Vertical Curves.

Unit V RAILWAY TRACK CONSTRUCTION MAINTENANCE AND 9 0 0 9
OPERATION
Points and CrossingsTurnouts, Traclcircuiting, Signaling, Interlocking, Lay Outs of Railway Stations and Yards, Ro
Stock, Tractive Power, Track Resistance, Level Crossings.

Total= 45 Periods

Text Books:

1 | Khanna K., Justo C.E.G., Highway Engineering Revised 10th Edti@amna Publishers, Roorkee, 2014

2 | Kadiyalil. R, Engineering Traffic and Transport Planning, Khanna Publishers, New Delhi, 2019.

3 | Chandola S.P. Transportation Engineey2j 9
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Reference Books:

1 | Sharma S.K., Principles Practice and DesigHighway Engineering, S. Chand & Co Ltd. New Delhi, 2006

2 | Guidelines Of Ministry of Road Transport and Highways, Government of India.

3 | Agarwal M.M., Indian Railway Track, 14th Edition, Prabha and Co., New Delhi, 2002.

4 | Saxena S.C. Highway &raffic Engineering, 2014.

Course Outcomes: . . Tixlonc;nc;yn
Upon completion of this course, the students will be able to: Mapped
CO1 | Classify roads as per Indian Road Congress and describe the principles of highway alignmeg Understand

CO2 | Determine the highway geometric elements Analyse
CO3 | Differentiate between types of pavements, their construction and design principles Analyse
CO4 | Explain the functions of components of Railways Understand
COo5 Carry outthe various methods farack alignment & procedure for construction of railway & Apply
maintenance afack
COURSE ARTICULATION MATRIX
CF:’gSS/ PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1| PSO2 | PSO3
cor | - | - - | -lz2|2]3]1]2] - ] - 1 - -
co2 | 23] 21]2]- - - - - - - - - - -
cos | - | - -l -1 2] 23| 1] 3 - - - 1 - -
CO4 B B - - 2 2 3 1 2 - - - - - -
cos | - |- - -]2]z2]3]1]2]- : : 1 : :
Ag | 2 | 3] 22|22 ]|3]1]22] - - - 1 - -

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CEMO06 REPAIR AND REHABILITATION OF STRUCTURES Semester

PREREQUISITES Category OE Credit 3
NIL

Hours/Week L T P s

0 0 3

Course Learning Objectives

Study the various types and propertiesegfair materials

Learn various distress and damages to concrete structures

Understand the importance of maintenance of structures

Assess the damage to structures using various tests

a| b~ W|IDN|PF

Learn various repair techniques of damaged structures, corroded structures

Unit | MAINTENANCE AND REPAIR STRATEGIES 9 0 0 9

Maintenance, repair and rehabilitation, Facts of Maintenance, importance of Maintenance various aspects of i

assessment procedure for evaluating a damaged structure, cadetsiofation.

Unit 1l SERVICEABILITY AND DURABILITY OF CONCRETE 9 0 0 9

Quality assurance for concrete construction, concrete propestiemgth, permeability, thermal properties and crack
effects due to climate, temperature, chemicakrosion Design and construction erreeffects of cover thickness ar
cracking.

Unit 111 MATERIALS AND TECHNIQUES FOR REPAIR 9 0 0 9

Special concretes and mortar, concrete chemical, special elements for accelerated strength gain, expansive ceme
concrete, Sulphur infiltrated concrete, ferro cement, fibre reinforced concrete, rust eliminators and polymers codititrg
during repair, foamed concrete, mortar and dry pack, vacuum concrete, gunite and shotcrete, epoxy injection, morta
cracks, shoring and underpinning. Methods of corrosion protection, corrosion inhibitors, corrosion resistant steels

and c#hodic protection.

REPAIRS, REHABILITATION AND RETROFITTING OF

Unit IV 9 0 0 9
STRUCTURES

Strengthening of Structural elements, deflection, cracking, chemical disruption, weathering corrosion, wear, fire, lég

marine exposure.
Unit vV DEMOLITION TECHNIQUES 9 0 0 9

Demolition methods by machines, explosives, Advanced techneemlition sequences, dismantling techniques, sg

precautions in dismantling and demolition, Engineered demoalition techniques for dilagttatadres case studies
Total= 45 Periods

Text Books:

1 | Shetty, M.S, Concrete Technolegyheory and Practice, S. Chand and company, New Delhi,2019

2 | Repair and protection of concrete structures by Noel P. Mailvaganam, CRC Press,1991.

3 | CPWD: Handbook on Repair & Rehabilitation of R.C.C. Buildings, CPWD, Govt. of India, 2002, updated reprin
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Reference Books:

bhavan, Bombay,1987

Santhakumar A.R, Trainingourse notes on Damage Assessment and Repairirclowdt housi ng, 0
1 University, July 1992.

Raikar R.N.,Learning from failuresleficiencies in design, construction and servicé&D Centre (SDCPL), Raika
2

3 | Palaniyappan, N., Estate management, Anna Institute of Management, Chennai,1992.

4 | Lakshmipathy, M. etal., Lecture notes of workshop on Repairs and Rehabilitation of structt8@¢%9ober 1999.

5 | https://nptel.ac.in/courses/114106035/38

Course Outcomes: . . Tixlonc:)nc;yn
Upon completion of this course, the students will be able to: Mapped
co1 | Demonstrate the condition of structures Understand

CcO2 | Inspect and evaluate the damag#dcture Analyze
co3 | Implement the repairing techniques of a structure Analyze

CcoO4 | ldentify and Use different materials for repairing works Apply

cos5 | Demonstrate the dismantling and demolishing structures Apply

COURSE ARTICULATION MATRIX

COs/ POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3

POs
COo1 1 - 2 2 2 2 3 2 - - - 1 2 - -
COo2 1 - 2 2 2 2 3 2 - - - 1 2 - -
CcOo3 1 - 2 2 2 2 3 2 - - - 1 2 - -
CO4 1 - 2 2 2 2 3 2 - - - 1 2 - -
CO5 1 - 2 2 2 2 3 2 - - - 1 2 - -
AG g | ol 2 2] 2] 2] 3| 2 - - - 1 2 - -

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CEMO7 GREEN BUILDING TECHNOLOGY Semester

PREREQUISITES Category OE | Credit 3
T P | TH
NIL Hours/Week
0 0 3

Course Learning Objectives

To Knowvarious aspects of green buildings

To Learn the principles of planning and orientation of buildings.

To Relate the construction of green building with prevailing energy conservation policy and regulations.

To Know and identify different gredvuilding construction materials.

g B W NP

To Learn different rating systems and their criteria
INTRODUCTION TO GREEN BUILDING 9 0 0 9

Unit |

Introduction, Necessity, Definition & concept of Green Building, Issues and strategies of Green B#itdiogles and
Benefits of Green Building, Components/ features of Green Building, Energy Efficiency, Water efficiency, M
Efficiency, Indoor Air Quality.

Unit 1l SITE SELECTION AND PLANNING 9 0 0 )

Site selection, Site selecti@trategies, Landscaping, building form, orientation, building envelope and fenestration, n
and construction techniques, roofs, walls, fenestration and shaded finishes, Environmental design (ED) strategiegf
construction, Rainwater harvegy methods for roof & nomoof, reducing landscape water demand by proper irrigg
systems, recycle and reuse systems, Waste Management.

Unit 11 ENERGY AND ENERGY CONSERVATION 9o 0] o0] 9

Introduction, Environmental impact of buildingpnstructions, present scenario, Need of energy conservation, Conce
embodied energy,

operational energy and life cycle energy, Methods to reduce operational energy, Energy efficient building, zero ozoge
potential (ODP) materials, wind and solar energy harvesting, energy metering and monitoring, concept of net zero k

Unit IV BUILDING MATERIALS 9 0 0 9

Green building materials and producBamboo, Rice husk ash concrete, plastic bricks, Bagasse patrticle board, In
concrete forms. use of materials with recycled content such as blended cements, pozzolana cements, flyash bric
tiles, mateials from agro and industrial waste, reuse of waste matelaatic, rubber, Newspaper wood, Nontoxic paint, gr
roofing.

Unit V. RATING SYSTEM 9o ]o0o] 9
Introduction to Leadership in Energy and Environmental Design (LEED) criteria, Indian Buiggimg council (IGBC) Greer
rating, Green Rating for Integrated Habitat Assessment. (GRIHA) criteria, National Productivity council (NPC) Min
New and Renewable Energy (MNRE) Bureau of Energy efficiency (BBER (Building Energy Rating) Certificates.

Total= 45 Periods

Text Books:

Kibert, C.J., Sustainable construction: Green Building design and Delivery, John Wiley Hobouken, NewJe
1 Edition, 2012.
X Chauhan, D S Sreevastha®kK., Nonconventional Energy Resources, New Age International Publishers, New

4% Edition, 2021

GCE, SALEM (AUTONOMOUZB)ZR SYLLABUS 355



Reference Books:

1 | O.P. Gupta, Energy Technology, Khanna Publishing House, NewDelhi

Jagadeesh, K S, Reddy Venkatta Rama &NanjiRata K S., Alternative Building Materials and Technologies, N
2 Age International Publishers,Delhi.
3 | Sam Kubba., Handbook of Green Building Design and Construction, Butterwimithemann.
4 | Means R S, Green BuildingProject Planning and CoBstimating, John Wiley &Sons
5 | Sharma KV, Venkataseshaiah P., Energy Management and Conservation, IK International.

Course Outcomes: . . szlonc;nc;yn
Upon completion of this course, the students will be able to: Mapped
CO1 | Understand the concepts of Green Building Understand
co02 | Discuss the Planning of Green Building. Understand
CO3 | Explain the concept of Energy and Energy Conservation. Understand
CO4 | Select appropriate green building material and technique. Understand
CO5 | Summarize the Green Building Functions in various organizations. Understand

COURSE ARTICULATION MATRIX
COs/

POs PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1| PSO2 | PSO3
COo1 - - - 1 - 2 3 - - - 2 1 2 - -
CO2 1 1 1 2 1 - - - - - - - 2 - -
CO3 - 1 3 - 2 - - - - - - - 2 - -
co4 - 1 2 - 3| - - - - - 2 - 2 - -
CO5 1 1 2 3 2 - - - - - 2 - 2 - -

Avg 1 1 2 2 2 2 3 - - - 2 1 2 - -

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CSMO01 PROGRAMMING IN C++

PREREQUISITES Category | OE Credit 3
L T P TH
Hours/Week
3 0 0 3
Course Learning Objectives
1 To understand and develop the object oriented programeoimcepts.
2 To familiarize and design the template functions and classes
3 To disseminate and apply exception handling mechanisms.
4 To learn and exploit stream classes.
Unit | INTRODUCTION 9 0 0 9

Procedure oriented programming paradigmdbject oriented programming paradigimBasic concepts of object orient
programming, benefits of OOP, application of OORC++ fundamental§ structure of C++ program, tokens, data type
Operators and expressgnControl structures Functions.

Unit Il INHERITANCE AND VIRTUAL FUNCTIONS 9 0 0 9

Classes and objects friend functions constructors and destructer®perator overloading binary and unary operatq
overloading using member function afngnd function- Type conversions.

Unit 1l INHERITANCE AND VIRTUAL FUNCTIONS 9 0 0 9

Inheritance defining derived classes, types, virtual base classes, abstract classes, constructor in derive®claksss
pointers to objects, thigointer, pointer to derived classe¥irtual functions.

Unit IV TEMPLATES AND EXCEPTION HANDLING 9 0 0 9

Generic Classeisclass template, class templates with multiple parametéeseric Functionsfunction templates, function
templates with multiple parameters, member function templd&&seption handling basics, exception handling mechanis
rethrowing an exceptioii Exception handling optiorisunderstanding terminate() and unexpectédtie
uncaught_exception() functidgnbad_exception().

Unit V CONSOLE I/O AND FILE HANDLING 9 0 0 9

C++ Stream Classeis unformatted I/O operationgormatted console 1/0O operations, manipulaterBiles-classes for file
operation, opening and closing a file, detecting end of file, files modes, sequential file operations, random file operatid

Total (45L) =45Periods

Text Books:

1 E.Bal agurusdoyi éoOb¢ecProgramming with-Hll++0d Si xth

Reference Books:

Herbert Schildt, "The Complete Reference C++", F

Bjarne Stroustrup, AThe CEdipiogr Achchi Bgnl sMaglbayge

K.R.Venugopal, Rajkumar Buyya, T.Ravishankar , Mastering in C++, Second Edition, Tata McGraw Hill
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Bl oomb

Course Outcomes:
Taxonomy Level

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

CO1 | Build theobject oriented programming concepts. Apply
CO2 Familiarize and build the template functions and classes
Understand
Cco3 Disseminate and apply exception handling mechanisms.
Apply
CoO4 Depict and exploit steam classes. Understand
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22CSMO02 ADVANCED DATA STRUCTURES AND ALGORITHMS

PREREQUISITES Category | OE Credit 3
L T P TH

Hours/Week
3 0 0 3

Course Learning Objectives

To understand the concepts of ADTs

To Learn linear data structurédists, stacks, and queues

1
2
3 To have knowledge about ndimear data structures like trees and graphs
4

To understand concepts about searching and sorting and hashing techniques
Unit | LINEAR DATA STRUCTURES i LIST 9 0 0 9

Abstract Data Types (ADTS) List ADT - Array basedmplementation Linked List Implementatiofi Singly Linked Lists-
Circularly Linked Lists- Doubly-Linked Lists- Applications of Listsi Polynomial Manipulatiori All operations (Insertion
Deletion, Merge, Traversal).

Unit Il LINEAR DATA STRUCTURESTSTACKS AND QUEUES 9 0 0 9

Stack ADT- Operations Applications of StacksEvaluating Arithmetic ExpressionConversion of infix to postfix Expressig
- Queue ADT- Operations Circular Queue DeQueue Applications of Queue

Unit Il NON LINEAR DATA STRUCTURES 1 TREES 9 0 0 9

Tree ADTT Tree traversals Binary Tree ADTi Expression Treek Applications of Tree$ Binary Search Tree ADT
Threaded Binary Tree®\VL Treesi B-Treel Heaps Operations of HeapsPriority Queues Binary Heap- Max Heap-
Min Heap- Applications of Heap.

Unit IV NON LINEAR DATA STRUCTURES i GRAPHS 9 0 0 9

Definition 7 Representation of Graph3ypes of Graphs Graph TraversalsBreadth First SearchDepth First Search
Application of Graph Structures: Shortest PAth o b | e m: Di j k- ma <na mAISpamint mm Tr-e
Kruskal s Al gorithms

Unit VvV SEARCHING, SORTING AND HASHING TECHNIQUES 9 0 0 9

Searching: Linear SearelBinary Search Sorting Algorithms: Insertion Sort Selection Sort Shell Sort Bubble Sort Quick
Sort- Merge Sort Radix Sort- Hashing: Hash FunctiorisSeparate Chainingy Open Addressing Rehashing Extendible
Hashing.

Total (45L) =45Periods

Text Books:
1 Mark Allen Weiss,AligDraittahmBtAnualtwusies iamdC o, 4/ E Pe

Reference Books:

1 [Seymour Lipschutz, fiData Structures With C -HilE@ucagoo
Pvt. Ltd., 2015

2 [Ellis Horowitz, Sartaj SahnDi nesh Mehta, AFundamentals of Data St

3 |Richard F.Gilberg & Behrouz A.Forouzan, fiData Structures: A Pseudo cod
Cengage Learning Publishers,2005.

4 IClassic Data Structureso, Second Edition by Debasi
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Course Outcomes: Bl oomo
Upon completion of this course, the students will be able to: Taxonomy Level
co1 Implement various abstract data types to solve real time problems by using Linear Dat Apply
Structures

co2 | Apply the different NorLinear Data Structures to solve problems

Apply
co3 | Analyze and implement graph data structures to solve various computing problems.

Analyze
co4 | Critically analyze the various sorting and searching algorithms

Analyze
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22CSMO03 COMPUTER ORGANIZATION AND DESIGN

PREREQUISITES Category | OE Credit 3
L T P TH

Hours/Week
3 0 0 3

Course Learning Objectives

1 To understand the basic structure and operations of digital computer

2 To learn the working of different arithmetic operations

3 To understand the different types of control and the concept of pipelining

4 To study the hierarchical memory system including cache memory and virtual memory

5 | Tounderstand the different ways of communication with I/O devices and standard I/O interfaces
UNIT | INTRODUCTION 9 0 0 9

Functionalunits,BasicOperationalConceptsBus Structure Memory LocationsndAddressesiMemoryOperations|nstruction
and InstructiorBequencing, Addressingodes.

UNIT I ARITHMETIC UNIT 9 0 0 9

Addition andSubtractiorof SignedNumbersDesignof FastAdders, Multiplicationof PositiveNumbers, BootAlgorithm, Fast
Multiplication, IntegerDivision, Floating pointnumberoperations.

UNIT I PROCESSORUNIT AND PIPELINING 9 0 0 9

FundamentaConceptsExecutionof Instruction,Multi Bus OrganizationHardwiredcontrol, Micro programmed control,
Basic Concepts of pipelining, Daltkazards, Instruction Hazard3ata path & Control Considerations.

UNIT IV MEMORY SYSTEMS 9 0 0 9

BasicConceptsSemiconductoRAM, ROM, Cachememory,Improving CachePerformanceVirtual memoryMemory
ManagementequirementsSecondanstorageDevice.

UNIT V INPUT AND OUTPUT ORGANIZATION 9 0 0 9

Accessing /O devices, Programmed I/O, Interrupts, Direct Memory Access, Interface circuits, Standard /O Interfa
SCSI, USB).

Total (45L) =45Periods

Text Books:

1 Carl Hamacher V.,Zvonko G.Vranesic, Safwat G. Zaky, " Computer organization ", Tata McGr&thHitljtion,20(
Reference Books:

1 PattersormndHennesseyi C o m p @rgaeizatiorandDesign”. TheHardware/SoftwareterfacelHarcourtAsia
MorganKaufmann 3rd Edition, 2007
Hayesji C o mp ArdhitectureandOrganizatior!', 3" edition, TataMcGrawHill, 2006

HeuringV.P.,JordarH.F.," ComputerSystemDesignandArchitecture”, 61 edition,AddisonWesley2008
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CourseOutcomes: Bl o0 m¢
Upon completion of this course, the students will be able to: Taxonomy
Level
co1 | Understand the working principles of computer componets Understand
co2 | Design the arithmetic and processing units Create
co3 | Analyze the various computer components Analyze
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22CSM04 ADVANCED OPERATING SYSTEMS Semester

PREREQUISITES Category | OE Credit 3
L T P TH
Hours/Week
3 0 0 3
Course Learning Objectives
1 To understandhe structureandfunctionsof Operatingsystems
2 To understandhe processonceptandschedulingalgorithms
3 To understandhe concept of processynchronizatiormanddeadlocks
4 To learnvariousmemorymanagemergchemes
5 Toillustratevariousfile systemsanddisk managemergtrategies
UNIT | INTRODUCTION AND OPERATING SYSTEM STRUCTURES 9 0 0 9

Main frame Systems, Desktop Systems, Multiprocessor Systems, Distributed Systems, Clustered Systems, Real Tin|
Hand held Systems; Operating Systeftaicturess System Components, Operating System Services, System calls, §
Programs, System Design and Implementation.

UNIT 1l PROCESS MANAGEMENT 9 0 0 9

Processefrocess Concepts, Process Scheduling, Operation on Processé3per@atng Processes, InterProc
Communication; ThreaddMultithreading Models, Threading Issues; CPU Schedtiagic Concepts, Scheduling Criter
Scheduling Algorithms.

UNIT Il PROCESS SYNCHRONIZATION AND DEADLOCKS 9 0 0 9

Process SynchronizatieriThe Critical Section Problem, Synchronization Hardware, Semaphores, Classical Prol
Synchronization, Monitors; DeadlockBeadlock Characterization, Methods feandling Deadlocks, Deadlock Preventi
Deadlock Avoidance ,Deadlock Detection, Recovery from Deadlock.

UNIT IV MEMORY MANAGEMENT AND VIRTUAL MEMORY 9 0 0 9

Memory ManagementBackground, Swapping, Contiguous Memory Allocation, PagB®egmentation, Segmentation wi
paging; Virtual Memory Demand paging, Page Replacement, Thrashing.

UNIT V FILE SYSTEM AND MASS-STORAGE STRUCTURE 9 0 0 9

File System Interface File Concepts, Access methods, Directory Structure, File Sharing,PFaleection; File Syster
Implementation File System Structure and Implementation, Directory Implementation, Allocation Methods, Free
Management; MasStorage StructureDisk Structure, Disk scheduling, Disk Management, RAID Structure; Case stundy
system.

Total (45L) =45Periods

Text Books:

1 Abraham Sil berschat z, P.B. Galvin, G. Gagne 'Opera

Reference Books:

1 |[Andrew S. Tanenbaum, " Mo d e reditiop08lr ati ng Systems, P

2 D. M. Dhamdhere, fAiSystems Programming and Operating

3 |Maurice J. Bach, "The Design of the Unix Operatin
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Course Outcomes: Bl oomd
Upon completion of thisourse, the students will be able to: Taxonomy Level
Co1 . . . L .

Identify the components and their functionalities in the operating system Apply
CO2

Apply various CPU scheduling algorithms to solve problems Apply
COo3

Analyze the needs and applications of process synchronization and deadlocks Analyze
co4 | Apply the concepts of memory management including virtual memory and page replace

to the issues that occur in real time applications Apply
cOS Solve issues related to file system implementation and disk management Apply
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22CSMO5 DATA COMMUNICATION AND COMPUTER
NETWORKS

PREREQUISITES Category | OE Credit 3
L T P TH

Semester

Hours/Week
3 0 0 3

Course Learning Objectives

To study the concepts of data communications and functions of different ISO/OSI reference architecture

To understand the error detection and correction methods and also the types of LAN

To understand the different types of protocols and congestion control

1
2
3 To study the concepts of subnetting aodting mechanisms
4
5

To study the application protocols and network security

UNIT | DATA COMMUNICATIONS AND PHYSICAL LAYER 9 0 0 9

Data Communication; Network$hysicalStructures (Types of Connections, Physical Topology),Categories of Nety
Interconnection of Networks: Internetwork; Protocols and Standards; Network Mbuel®©SI Model, Layers in the Of
Model, Addressing; Transmission mediaided Media, Unguided Mia.

UNIT I DATA LINK LAYER 9 0 0 9

IntroductionTypes of errors, Redundancy, Detection versus Correction, Modular Arithmetic; Block €erdanddetection ang
Correction (VRC,LRC,CRC, Checksum, Hamming Code);Data link Contfédw Control (Stop andWait, Sliding
Window),Error Control (Aubmatic Repeat Request, Stapdwait ARQ, Sliding Window ARQ), HDLC; Local Area Network
Ethernet, Token Bus, Token Ring, FDDI.

UNIT 1l NETWORK LAYER 9 0 0 9

Network Layer servicePacket SwitchingNetwork Layer Performanedv4 addresse$Pv6 addressingSubnettingBridges
Gateways RoutersRouting AlgorithmDistance Vector Routing, Link State Routing.

UNIT IV TRANSPORT LAYER 9 0 0 9

Duties of the Transport layddser Datagram Protocdlransmission Control ProtocoCongestion Control and Quality
ServiceCongestion, Congestion Control, Quality of Service, Techniques to improve QoS, Integrated Services.

UNIT V' | bRESENTATION LAYER AND APPLICATION LAYER 910 0|9

Domain Name SystemDomain Name Space, DNS in the Internet; Electronic &> HTTP- World Wide Web.

Total (45L) =45Periods

Text Books:

1 Behrouz A.Ferouzan, fMNRdatwaor®ommgwni cadthi-digd07a o, Tat

Reference Books:

1 AndrewS. Tanenbaumii C o mpnetivarksii P H4I" edition2008

2 Willam St a | | Dataagdcomputec o mmu n i cl@feditomPHR2012

3 DouglasE.c o m elnternétworkingwith TCP/IRVolumel & edition,PHI,2008
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Course Outcomes: Bl oombd

Upon completion of this course, the students will be able to: Taxonomy Level

co1 | Classify the fundamentals of data communications and functions of layered architecture| Understand

co2 | Apply the error detection and correction methods and also identify the different ng Appl
technologies bply

co3 | Analyze the requirements for a given organizational structure and select the most app Analvze
networking architecture and routing technologies y

CO4 | llustrate the transport layer principles and reliable data transfer using protocols Apply

COS | Analyze the application layer protocols and also the use of network security Analyze
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22CSMO06 PROGRAMMING ESSENTIALS IN PYTHON Semester
PREREQUISITES Category | OE Credit 3
L T P TH
Hours/Week
3 0 0 3
Course Learning Objectives
1 | To learn Python data structures, conditional and control structures and files
2 To study Python Modules, packages, Functions and Exceptions.
3 To describe Object oriented programming features and Regular Expressions.
4 To learn about Web programming, GUI Programming and Database programming
UNIT | INTRODUCTION 9 0 0 9

Python: FeaturesThe BasicdPythonObjectsNumbersSequencedlapping and set type€onditionals and loops statement
else statemerwlif-Conditional Expressionwhile statemenfor statemenbreakcontinue.

UNIT 1l

FUNCTIONS, MODULES AND PACKAGES

9 0

0

9

scopeRecursio

n, Module®ackages.

FunctionsCalling functionsCreating functiond®assing FunctionBormal Argumentd/ariable length argumentsriable

UNIT 1l

FILES AND EXCEPTIONS

910

0

9

Files and Input/ OutputErrors and ExceptioAlhitroductionDetecting and handling Exceptie@onte
ExceptionsAssertionsStandard Exceptions.

xt ManagemesRaising

UNIT IV

OBJECT ORIENTED PROGRAMMING AND REGULAR
EXPRESSIONS

910

0

9

Object Oriented Programming IntroductiGassesclass Attributednstancednstances attributeBuilding and Method
InvocationStatic methods and class MethddberitanceOperator overloadingRegular Expressiorsetwork Programming
Multithreaded Proggmming

UNIT V

ADVANCED TOPICS

910

0

9

GUI ProgrammingWeb Programmindpatabase Programming

Total (45L) =45Periods

Text Books:

1 [Wesley

J.Chuit Cor e Pyt h o n iPrnticegHalla SroondrEdition, 2006.

Reference Books:

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

Swaroop C N, A A Byte of Python A, ebshelf Inc.,
AA Practical I ntroduction to python programmingo
Learning to Program with Python, dUniRisiyhard L. Hal

Bl oombd

Taxonomy Level

co1 | Develop programs using control structures and files.

. Create
co2 | Create own Python Modules, packages, functions and Exceptions.
. Create
co3 | lllustrate Object oriented Programming features and Regular Expressions.
Apply
co4 | Create own Web programs, GUI and database programs.
Create
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22CSMO7 ADVANCED DATABASE SYSTEM CONCEPTS Semester

PREREQUISITES Category | OE Credit 3
L T P TH

Hours/Week
3 0 0 3

Course Learning Objectives

To understand the fundamentals of data models ,SQL queries and relational databases

1

2 To make a study of database design using ER Diagram and normalize

3 To impart knowledge in transaction processing.

4 To make the students to understand the file operations and indexing

5 | To familiarize the students with advanced databases
UNIT | RELATIONAL DATABASES 9 0 0 9

Purpose of Database SystéMiews of datd Data Model§ Database System Architecturéntroduction to relational databas
I Relational Model Keysi Relational Algebra SQL fundamental$ Advanced SQL featurés Embedded SQL Dynamic
SQL.

UNIT I DATABASE DESIGN 9 0 0 9

Entity-Relationship model E-R Diagrams’ EnhanceeER Modeli ER-to-Relational Mapping Functional Dependenciés
Non-loss Decompositioin First, Second, Third Normal Forms, Dependency Preservatinyce/Codd Normal Forriv Multi -
valued Dependencies akRdurth Normal Forni Join Dependencies and Fifth Normal Form.

UNIT 1l TRANSACTION 9 0 0 9

Transaction ConceptsACID Properties Schedule$ Serializabilityi Concurrency Contrdl Need for Concurrencly Locking
Protocolsi Two Phase Locking Deadlocki Transaction Recovery Save Point§ Isolation Levelsi SQL Facilities for
Concurrency ath Recovery.

UNIT IV IMPLEMENTATION TECHNIQUES 9 0 0 9

RAID i File Organizatiori Organization of Records in Filésindexing and HashingOrdered Indice$ B+ tree Index File$
B tree Index File§ Static Hashing Dynamic Hashing Query Processing OvervieivAlgorithms for SELECT and JOIN
operations Quely optimization using Heuristics and Cost Estimation.

UNIT V ADVANCED TOPICS 9 0 0 9

Distributed Databases: Architecture, Data Storage, Transaction ProdeSdijertbased Databases: Object Database Concj
ObjectRelational features, ODMG Object Model, ODL, OQLXML Databases: XML Hierarchical Model, DTD, XM
Schema, XQuery Data Waehousing and Data Mininginformation Retrieval:

IR Concepts, Retrieval Models, Queries in IR systems.

Total (45L) =45 Periods

Text Books:
1 AbrahamSilberschatzHenryF.KorthandS.Sundarshafi D a t aShstem@o n ¢ e Sixth&dition,TataMcGraw Hi
2011.

Reference Books:

1 RamezElamassrand ShankanB-Navathei F u n d a noeDatabadeSsy s t eSixth Edition Pearson Education,
2011.

2 C.J.Date,fi A mtroductionto Databasé& y s t eigtghddlition, PearsorEducationDelhi, 2008.
3 RaghuRamakrishnan, D a t a blanagemenSystemsFourthEdition, McGraw-Hill CollegéPublications2015.
4 G. K. Gu pt a ManagameaSbyasst el ataMaGrawHill, 2011.

E-References:
1. | LectureSerieson DatabaséManagemen$ystem byDr.S.Srinath, IlITBangalore, nptl
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Bl oomo

Course Outcomes:
Taxonomy Level

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

co1 | Understand the basic concepts of the database and data models. Understand
co2 | Design a database using ER diagrams and map ER into Relations and normalize the re Create
co3 | Develop a simple database for applications Create
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22CSMO8 VIRTUALIZATION AND CLOUD COMPUTING Semester

PREREQUISITES Category | OE Credit 3

L T P TH

Hours/Week
3 0 0 3

Course Learning Objectives

To introduce the broad perceptive of Parallel Computing, Distributed Computing and Cloud Computing.

1

2 To understand the concept\dftualization

3 To identify the approaches of SLA and programming model in Cloud

4 To understand the Cloud Platforms in Industry and Software Environments.

5 To learn to design the trusted Cloud Computing system

UNIT | INTRODUCTION 9 0 0 9

Principles of Parallel and Distributed Computinglements of Parallel and Distributed Computing, Technologies for Distril]
Computing; Vision of Cloud, Defining a Cloud, characteristics and benefits; Cloud Computing Archit€ttwe Referencs
Model, Types of Clouds, Open Challenges.

UNIT Il VIRTUALIZATION 9 0 0 9

Introduction, Characteristics of Virtualized environments, Virtualization technifflaetine Reference Model, Hardwdrevel
Virtualization, Programming Languagdevel Virtualization, ApplicationLevel Virtualization ,Other types of Virtualizatio
Virtualization and Cloud computing, Pros and cons of Virtualization, Technology exagte$ara virtualization, VMware
Full Virtualization.

UNIT 1l SLA MANAGEMENT IN CLOUD COMPUTING AND 910 0 9
PROGRAMMING MODEL

Traditional Approaches to SLA Management, Types of SLA, Life Cycle of SLA, SLA Management in Cloud; Data In
Computing- Technologies for Data Intensive Computing, MapRed®rcgramming Model.

UNIT IV CLOUD INDUSTRIAL PLATFORMS AND SOFTWARE 90 0 9
ENVIRONMENTS

Cloud Platforms in Industry Amazon Web Service, Google App Engine; Cloud Software Environnidbtsalyptus,
OpenNebula; Aneka Cloud Application Platformeka Framework Overview, Anatomy of Aneka Container.

UNIT V CLOUD SECURITY AND APPLICATIONS 9 0 0 9

An Introduction to the Idea of Data Security, The Current State of Data Security in the Cloud, Cloud Computing &
Security Risk, Cloud Computing and Identity; The Cloud, Digital Identity, and Data Security, ContenSkeuelty, Pros an
Cons; Cloud Scientific Applications.

Total (45L) =45 Periods

Text Books:

1 |Rajkumar Buyya, Christian Vecchiola, S.Tamagae | v i , 0 Mast er i 4raunddidons and ApQlicatio
Programmingo, TIM&W) 2013. (Uni't

2 [Raj Kumar Buyya, James Broberg, Andrezei M. Gosci HIH
& V)

Reference Books:

1 KaiHwang. Geof freyC. Fox. JackJ. Dongarra, A Distribut
Internet of Thingso, 2012 Elsevier

2 |Barrie Sosinsky, @ACloud Computing Bibledo, W ley P

GCE, SALEM (AUTONOMOUB)2R SYLLABUS 370



Course Outcomes: Bl oomo

Upon completion of thisourse, the students will be able to: Taxonomy Level

co1 Explain the main concepts and architecture of Parallel computing, Distributed Computi Understand
Cloud Computing.

CcO?2 Analyze the concept of Virtualization Analyze

Cco3 Identify the approaches of SLA and programming model in Cloud Apply

Cco4 Analyze the Cloud Platforms in Industry and Software Environments. Analyze

co5 Identify the security issues in scientific and real time applications. Apply
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22ECMO01 ELECTRON DEVICES
PREREQUISITES CATEGORY OE Credit 3

L T |P|TH
Hours/Week

3 O 0] 3

Course Objectives:
1. | To introduce components such as diodes, BJTs and FETS, their characteristics and applications

2. | To understand, analysed design of simple diode and transistor circuits.
3. | To know the switching characteristics of components and the concept of rectifiers and power supplies
Unit!] | EXTRINSIC SEMICONDUCTOR AND PN JUCTIONS lo9lo]o0]9
N and P typesemiconductor and their energy band structurasv of electrical neutralicalculation of location o
Fermi level and free electron and hole densities in extrinsic semicondMaibitity, drift current and conductivity
diffusion currentcontinuity equabn- Hall effect and its applications. Band structure of PN junctiocurrent
component in a PN junctierderivation of diode equatieiemperature dependence of diode characteristics
equivalent models.

Unitll [ SWITCHING CHARACTERISTICS OF PN JUNTION AND SPECIAL DIODES |9]o]0]9

Calculation of transition and diffusion capacitanearactor diodecharge control description of diodavitching
characteristics of diodemechanism of avalanche and Zener breakdtemmperature dependence lmfeakdown
voltages backward dioddgunneling effect in thin barrierstunnel diodephoto dioddight emitting diodes.

Unit Il | BIPOLAR JUNCTION TRANSISTORS l9lo]0]9

Construction of PNP and NPN transistddT current componentmitter tocollector and base to collector curreg
gainsbase width modulation CB, CE and CC characterighiesakdown characteristicEbersMoll model- transistor
switching times Photo translator.

Unit IV | FIELD EFFECT TRANSISTORS l9lo]0]9

Construction and characteristics of JFE€lation between pinch off voltage and drain current derivation. MOSF
- enhancement and depletion types. CMOS circuits. MOS capacitance, BICMOS, SOI CMOS.

UnitV | RECTIFIERS AND POWER SUPPLIES |9]o0]0]9

Half-wave, fullwave and bridge rectifiers with resistive load. Analysis for Vdc and ripple voltage with C-Cl
and GL-C filters. Voltage multipliers Zener diode regulator. Electronically regulated d.c power supplies
regulation, output resistaa and temperature coefficient.

Total (45L)= 45 Periods

Text Books:
1. JaconMill man& Christos C. Hal ki as, AHIIELI9%lc t r o n
5 Robert L. Boylestad and Louis Nashelsky A El ect roni ¢ De Vheamye & earn d i @in
' 2002

Reference Books:

1. Donal d A. Neaman. i Semi c'Ed.dTata McGrawdMBOPZ i ¢ s and

2. S. Salivahanan, N. Suresh kumar and A. Vallavaraj, Electiewices and Circuits, TMH, 1998.

3. Ben, G. Streetman and Sanjay Banerjee, Solid State Electronic Devices, Pearson Education 2000

4, Fl oyd, AElectronic Deviceso, Sixth edition, P

E-References:

1. |https://archive.nptel.ac.in/courses/108/108/108108122/

2. https://www.youtube.com/watch?v=qqQ8wiml

3. |https://slideplayer.com/slide/12438044/

Course Outcomes: Bl oom
Upon completion of this course, the students will be able to: Taxonomy
Mapped
CO1 | Interpret various applications of diode. Applying
CO2 | Classify various configurations and biasing technique of BJT Applying
CO3 | Apply the knowledge of using special devices for various applications Understandin
g
CO4 | Discussoperation, biasing and applications of JFET. Analysing
COS5 | Design power supplies and rectifiers Applying
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COURSE ARTICULATION MATRIX
COs/POs | PO| PO| PO|PO|PO|PO|PO|PO|PO| PO | PO|PO| PSO1| PSO2| PSO3
1 (12|34 |5|6|7|8]09 10 11 | 12
Co1 2 | 2 1 - - - - - - - - - 1 - -
Cco2 2 | 2 1 - - - - - - - - - 2 - -
CO3 2 | 2 1 - - - - - - - - - 3 - -
CO4 2 | 2 1 - - - - - - - - - 2 2 1
CO5 2 | 2 1 - - - - - - - - - 3 2 2
Avg 2 | 2 1 - - - - - - - - - 2.2 2 15
3/2/1- indicates strength of correlation-f8gh,2- Medium,t Low)
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22ECMO02 DIGITAL ELECTRONICS
PREREQUISITES CATEGORY | OE Credit 3
T TH
Hours/Week
3 0 3

Course Obijectives

To introduce basic postulates of bool@dgebra and show the correlation between expressions

To Introduce the methods for Simplifying Boolean expressions

To Outline the formal procedures for the analysis and design of combinational circuits and sequential
To introduce th&oncept of Memories and programmable logic devices

To illustrate the concept of synchronous and Asynchronous sequential circuits

Unit | NUMBER SYSTEMS AND LOGIC GATES 9 ololo
Number Systemssigned Binary humbersBinary Arithmetic- Binary codesconversion from one code to anotf
- Boolean Algebra and Minimization TechniquesCanonical formsi Conversion between canonical forms

Simplifications of Boolean expressionsngsKarnaugh mapLOGIC GATES- Implementations of Logic Functior|
using gates.

Unitll | COMBINATIONAL CIRCUITS 9 |0]0]°9

QW |N|F

Design procedure Adders/Subtractdr Serial adder/ SubtracteParallel adder/ SubtractdCD adder Multiplexer/
Demultiplexer- encoder / decodércode converters.

Unit il | SEQUENTIAL CIRCUITS 9 lolol 9

Design ProcedureFlip flops: SR, JK, T, Dand JKMSi Triggering of Flipflop - Realization of flip flops Moore
and Mealyi Counters: Asynchronous / Ripple counterSynchronous counteisModulo n counter. Register: sh
registers Universal shift register.

Unit IV ASYNCHRONOUS SEQUENTIAL CIRCUITS 9 lolo]| 9

Design of fundamental mode circuitsprimitive state / flow tablé Minimization of primitive state tabléstate
assignment. Problems in Asynchronous Circuits: CyiclBaces Hazards. Design of Hazard Fr€&cuits: Static,
Dynamic Hazards elimination

UnitV | PLD AND MEMORY DEVICES 9 lolol 9

Classification of memoriesRAM organizationi ROM organization. Programmable Logic Devices: Programm
Logic Array (PLA)- Programmable Array Logic (PAL)mplementation of combinational logic using MUX, RO
PAL and PLA.

Total (45 L) = 45 Period

Text Books:
1 M. Morris Mano, Digital Design, 4.ed.,Pearson Education (Singapore) Pvt. Ltd., New Delhi, 2008
2 R.P.Jain, Modern Digitdlectronics, 4 edition, TMH, 2010.

Reference Books:
1 S. Salivahanan and S. Arivazhagan, Digital Circuits and Desi¢ed 2 Vikas Publishing House Pvt. Lt
New Delhi, 2004

Charles H. Rot h. i Funda me nPukdidaton @ompathy02003.c De s i

Donald P.Leach and Albert Paul Malvino, Digital Principles and Applications, 5 ed., Tata McGrg
Publishing Company Limited, New Delhi, 2003.

4 John F.Wakerly, Digital Design: Principles and practices, PHI, 2006

E-Reference:
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1 http://nptel.ac.in/noc/individual_course.php?id=noetb1
2 https://nptel.ac.in/courses/117105080/6
3 https://nptel.ac.in/courses/117105080/12
Course Outcomes: Bl oom
Upon completion of this course, the students will be able to: Taxonomy
Mapped
COo1 Minimize Boolean expressions and implement using logic gates Applying
CO2 Design and analyssombinational logic circuits. Analysing
COo3 Design and analyse synchronous and asynchronous sequential logic circuits Analysing
CO4 Understand the concepts of memories and PLDs Understanding
CO5 Implement circuits using memory and PLDs. Applying
COURSE ARTICULATION MATRIX
COs/POs | PO | PO | PO| PO4| PO | PO|PO| PO|PO| PO | PO| PO | PSO| PSO | PSO
1 2 3 5 6 7 8 9 10 | 11| 12 1 2 3
CO1 3 2 2 2 3 2 3 2 - - - - 2 1 -
CO2 3 3 2 2 3 3 2 1 1 - - - 3 2 -
CO3 2 2 3 3 2 1 2 1 1 - - - 2 2 -
CO4 2 1 2 1 2 2 3 1 - - - - 2 1 -
CO5 2 1 2 1 3 2 1 2 - - - - 3 2 -
Avg 24118 22| 18| 26| 2 |[22|14] 1 - - - 2.4 1.6 -
3/2/1- indicates strength of correlation-k8gh,2- Medium, % Low)
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22ECMO
3 ELECTRONIC CIRCUITS
PREREQUISITES CATEGORY OE Credit 3
T TH
Electron Devices Hours/Week
3 0 3

Course Obijectives

1 | To perform analysis on Small signal amplifiers and large signal amplifiers.

2 | To give a comprehensive exposure to all types of discrete amplifiers and oscillators.

3 | To understand the various linear and4fiarar applications of camp
Unit | MIDBAND ANALYSIS OF SMALL SIGNAL AMPLIFIERS 9 0lolo9

BJT1 Need for biasing Fixed bias circuit Load line and quiescent point. Different types of biasing circuits. U
Self bias circuit as a constant current circuit. CE, CB and CC amplifiers. Method of drawingigmelllequivalen
circuit. Mid-bandanalysis of various types of single stage amplifiers to obtain -g@iput impedance and outp
i mpedance. Milleréds theorem. Darlington connect
increasing input impedance using Darlington corinacand bootstrapping. CS, CG and CD (FET) amplifi
Multistage amplifiersBasic emitter coupled differential amplifier circuit. Differential gai@MRR. Use of constar
current circuit to improve CMRR.

Unit Il LARGE SIGNAL AMPLIFIERS 9 0lo |9

Low frequency & High frequency analysis of amplifietdybrid i pi equivalent circuit of BJTdaHigh frequency
equivalent circuit of FETs. Gaibandwidth product of FETs. General expression for frequency response of mu
amplifiers. Calculation of overdalipper and lower cut off frequencies of multistage amplifiers. Amplifier rise
and sag time and their relation to cut off frequencies. Classification of amplifiers (Class A, B, AB, C&D), Eff
of class A, RC coupled and transforroaupled poweamplifiers. Class B complementasymmetry, pustpull power
amplifiers. Calculation of power output, efficiency and power dissipation. Crossover distortion and met
eliminating it. Calculation of actual power handling capacity of transistors witkviihout heat sink. Heat sink desig
Unit 1l OSCILLATORS 9 0 0 9

Feedback Amplifier: Block diagramGain with feedback BarkhauserCriterion- Mechanism for start of oscillatio
and stabilization of amplitudeAnalysis of Oscillator using Cascade connection of RC and LC filRG phase shif]
Oscillator- Wien bridge Oscillator and Twif Oscillators- Analysis of LC OscillatorsColpittsi Hartleyi Clapp-
Miller and Pierce oscillatorsFrequency range of RC OscillatoerElectrical equivalent circuit of Crystal.

Unit IV TUNED AMPLIFIERS AND MULTIVIBRATORS 9 0 0 9

Analysis of single tuned and synchronously tuned amplifie@dass C tuned amplifiers and their application
Efficiency of Class C tuned AmplifiecCollector coupled and Emitter coupled Astable Multi vibrdatdlono stable
Multi vibrator i Bistable Mult vibrator - Triggering method$ Mono stable and Astable Blocking Oscillators us|
Emitter and base timing.

Unit V OPERATIONAL AMPLIFIERS AND ITS APPLICATIONS 9 0 0 9

Basic structure and principle of operatio8alculation of differential gain Common Mode gain, CMRROP-AMP
design- DC and AC characteristics of @MP. Applications: Inverting and neimverting amplifiers- Integrator ano
Differentiator- Summing amplifier Precision rectifier Schmitt trigger and its application#\ctive filters: Low pass
high pass, band pass and band stop fit&ise wave oscillators Comparatoii Multi vibrator.

Total (45 L) = 45 Periods

Text Books:

1 B.Visvesvara Rao, K.Raja Rajeswari, P.Chalam Raju Pantulu, K.BhaRkarma Mur t hy |
Circuits| | o, Pearson Education, 2012

2 D. Roy Choudhry, Shail Jain, ALi near I ntegra

Reference Books:
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1 Millman J. and Taub H., "Pulse Digital and Switching waveform", 3rd Edition, Mc&iiiinternational
2 ’Szgldl.era& Smith, AMicro Electronic Circuitso,
3 Mi chael Jacob, 6Awiptth cAnaloog lamtde Preasti gdh Ci r
4 K. R. Botkar, o6lntegrated Circuitsé, 10th edi
e-Reference:

1 | http://nptel.ac.in/courses/117105080/40

2 | http://nptel.ac.in/courses/117108038/1

3 https://freevideolectures.com/course/2915/linasegratedcircuits

Course Outcomes:
) _ ) Bl oombés T
Upon completion of this course, the students will be able to: Mapped
CO1 | To analyze small signal amplifiers and Large signal Amplifiers. Applying
CcO2 Analyze the frequency response characteristics of amplifiers Applying
co3 Develop insight of on oscillator design. Applying
coa Construct and analysened amplifiers and multivibrators. Applying
CO5 Develop competence in linear and nonlinear Op amp circuit analysis. Applying

COURSE ARTICULATION MATRIX
COs/PO| PO | PO| PO | PO|PO|PO|PO|PO|PO| PO | PO|PO| PSO| PSO| PSO

S 1 2 | 3] 4] 5|6 718109 10 11 | 12 1 2 3
Cco1 2 2 1 2 - - - 1 2 1
Cco2 3 ] 2 1 2 - - - - - - - - 1 2 1
Ccos3 3 ] 2 1 2 - - - - - - - - 1 2 1
Co4 31 2 1 2 - - - - - - - - 1 2 1
CO5 1 2 1 2 - - - - - - - - 1 2 1
Avg 24| 2 1 2 - - - - - - - - 1 2 1

3/2/1- indicates strength of correlati¢g®-High,2- Medium, Low)
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22ECM04 SIGNAL PROCESSING

PREREQUISITES CATEGORY OE Credit 3
L T P | TH

Hours/Week
3 0 3

Course Objectives:
1 | To understand and perform Fourier and Laplace analysis on signals and sgsisatvely.

2 | To analyse the Discrete Fourier Transform, Fast Fourier Transform algorithms.

3 | To design and realize IR, FIR filters.

Unit] | INTRODUCTION TO SIGNALS AND SYSTEMS lo]old 9
Classification of Signals: Even and Odd Sign&nergy and power signaisContinuous time (CT) and Discre
time (DT) signals- Continuous and Discrete amplitude sighaBystem properties and representation: linear
Tme-invariancel Causalityi Stability - Realizability.- Linear Timelnvariant LTI) systems: Impulse response &
step responsé Convolutioni Correlation- System representation through differential equations and diffe
equations.

Unitll | ANALYSIS OF SIGNAL AND SYSTEMS ERRIEE
Introduction to Fourier Transform, Fourier Series, Relating the Laplace Transform to Fourier Transform, Fr
response of continuous time systems. Introduction Tsansform.

Unit Il | DISCRETE FOURIER TRANSFORM lo9]o/d 9
Introduction to DFTi Properties of DFT Circular convolution- FFT algorithmsi Radix2 FFT algorithms
Decimation in Time and Decimation in Frequency algorithms.

Unit IV | INFINITE IMPULSE RESPONSE FILTER DESIGN |9 [0/09
Characteristics of Analog Butterworth filtelChebyshev filter Low pass filter, High pass filter, Band pass fil
and Band stop filter Transformation of analog filters in to equivalent digital filters using bilinear transform
method- Realizatio structure for IIR filterdDirect form- Cascade form Parallel form.

UnitV | FINITE IMPULSE RESPONSE FILTER DESIGN |9 [0]09
Linear phase response of FIR filteFIR design using window method: Rectangular, Hamming, Hanning
Blackmann Windows ParkMcClellan's method Realization structures for FIR filtersLinear phase structure
and Direct form structureComparison ofFIR and IIR filters.

Total (45L)= 45 Periods

Text Books
1. A. Anand Kumar, #ASignals and Systemso , 3rd E
5 John G Proakie nd Manol aki s, AnDi gital Signal Proces

Edition, Pearson Education, 2009.

Reference Books:

1. Al an V Oppenheim, Alan S Willsky and S Hamid
Private Limited, New Delhi, 2010.

2. B.P. Lathi, "Principles of Signal Processing and Linear Systems", Oxford University Press, 2009.

3. Emmanuel C. Ifeacher Barry W. Jervi s, ADi gital Signal
Pearson Education, 2004.

4, S. K. Mi tr a, AnDi gital Signal Processi nglil 2040. Co |

E-References:

1. http://nptel.ac.in/courses/117104074/

2. https://www.coursera.org/learn/dsp

3. https://ocw.mit.edu/resources/r&8908-digital-signhalprocessingspring2011/
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Course Outcomes: Bl oom
Upon completion of this course, the students will be able to: Taxonomy
Mapped
CO1 | Analyseand understands different types of signals. Analysing
CO2 | Represent continuous signals and systems in time and frequency domain using differg  Analysing
transforms.
CO3 | Analysethe need for Discrete Fourier Transform, Fast Fourier Transform algorithms in|  Analysing
digital signals & systems.
CO4 | Design and realize IIR filters. Applying
CO5 | Design and realize FIR filters. Applying
COURSE ARTICULATION MATRIX
COs/POs | PO|PO|PO|PO|PO|PO|PO|PO|PO| PO | PO |PO| PSO1| PSO2| PS03
1 /12|13 4]|5]6 7|89 10 11 | 12
cor | 3|2 3| - |- |- -] - |- 2 2 2
CO2 31 2|2 3]|3]|2 - - - - - - 2 2 2
COs3 312|221 - 1 - - - - - 1 1 1
co4 312|221 - 1 - - - - - 1 1 1
CO5 1 1 1 111 - - - - - - - 2 2 1
Avg 26118 2 |[22]18]| 2 | 1 1.6 1.6 14
3/2/1- indicates strength of correlation-k8gh,2- Medium,t Low)
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22ECMO05 FUNDAMENTALS OF MICROPROCESSORS AND MICROCONTROLLERS

PREREQUISITES CATEGORY OE | Credit 3
T |P| TH
Hours/Week
3 0O |0 3
Course Objectives:
1. To familiarise with 8086 and 8051 architectures.
2. To interface 8086 microprocessor and 8051 microcontrollers with peripherals by programming.
3. To gain basic knowledge of PIC microcontrollers.
Unit| | 8086 MICROPROCESSOR ARCHITECTURE | 9 [o] 9

Overview of Microcomputer syster8)86 Architecturd Pin Assignment$ Internal Architecturei Addressing
modes Instruction FormatsDirectives and Operatossembly process.

UnitIl | PROGRAMMING AND INTERFACING OF 8086 | 9 o] 9
Fundamental I/O consideraticnBrogrammed 1/©Interrupt 1/G Basic 8086 ConfiguratioagMinimum Mode-
Maximum ModeSystem Bus timingl/O InterfacesPeripheral Interfacing using 8255 RB279 Keyboard/Display
controller- 8251 USART.

Unit Il | 8051 ARCHITECTURE | 9 o] 9

8051 architecture Registers in 8051 Pin descriptiorr 8051 parallel I/Qports- memory organization Instruction
setd Addressing modes

Unit IV | PROGRAMMING AND INTERFACING OF 8051 | 9 [o| 9

Assembly language programming.8051TimerSerial Port Programming Interrupts Programming LCD and
Keyboard Interfacing ADC, DAC and Sensor InterfacingVotor Control.

UnitV | PIC MICROCONTROLLERS | 9 o] 9

Main characteristics of PIC microcontrollér®1C microcontroller familiedMemory-Program Memory RAM Data
Memory- Instruction set and timers in PIC

Total (L+T) = 45 periodg

Text Books:
1. |YuCheng Li u, Gl enn A. Gi bson, 06 Microcomputer | Sy
> Mu hammad Al i Mazi di, Jani ce GillispieMazidj,

Embedded Systems using Assembly and Co, 2e, |20
Reference Books:

1 Mohamed Al i Mazi di, Jani ce Gi | IMicragontrelldd ard iIEmbeddedR o
" |Syst ems: Using Assembly and Co, 2nd Edition, P

2. Martin Bates, ORAIC IMitcmrodcwanttirond |ted sMi croel ecty or

3 Mat hur Suni |l ,80M€6:r ofpr oltcietssotrur e, Programmi ng| a
" | 2011.

4 Sal vador Pinill osGi menez, O 8051 Mi crocontragll
" |Applications in Electronicso, Springer 2019.

E-References:
1. | Ashraf Al madhoun, 0OA Detailed Look I nto PIC Microlco
2. | https://nptel.ac.in/courses/108105102
3. | http://www.satishkashyap.com/2012/02/videotureson-microprocessorand.html

Course Outcomes: Bl oomés Taxor
Upon completion of this course, the students will be able to: Mapped

CO1 | Describe and analyse the architecture of 8086 microprocessor and 8051 Remembering

architectures.

CO2 | Develop assembly language programs lateiface peripherals with 8086. Applying

CO3 | Develop assembly language programs and Interface peripherals with 8051. Applying

CO4 | Determine application specific circuit for re@he applications. Understanding

CO5 | Associate appropriate Pi@icrocontroller for a given application. Understanding
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COURSE ARTICULATION MATRIX
COs/POs | PO| PO|PO|PO|PO|PO[PO[PO[PO] PO | PO [PO|PSO| PSO| PSO3
1|2 |3|a4a|5|6|7|8|9] 101112 1 2
co1 2 |2 | - [ - [ - -1-1T-T-T-"T271T-7T1 - -
co2 2 |2 22 - -1-1-1-71- - [ -] 2 2 -
CO3 2 |22 2 [ - -1-1-1T-71T- - [ - 2 2 -
CO4 2 |2 2 2 [ - -1 -1T-1T-71T- - [ - 2 2 2
CO5 2 |2 [ - [ 2 [ - -1T-1T-1T-7T-+- - [ 2 2 -
Avg 2 |2 22 - -1T-T-T-T-T27T-T18] 2 2
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22ECMO06 \ ANALOG AND DIGITAL COMMUNICATION \

PREREQUISITES CATEGORY OE Credit 3
T |P| TH

Hours/Week
0|0 3

Course Obijectives:

1. Understand analog and digital communication techniques.

2. Learn data and pulse communication techniques.

3. Be familiarized with source and Error control coding.

Unit | | INFORMATION THEORY 9]0 9

Uncertaintyinformation and entropy Source coding theoreinShannon Fano codirigHuffman coding Discrete
memoryless channeisMutual informationi Channel capacity Channel coding theorem.

Unit Il | ANALOG COMMUNICATION 9]0 09
Noise: Source of NoiseExternal Noiselnternal Noise Noise Calculation. Introduction to Communication Syste
Modulationi Typesi Need for Modulation. Theory of Amplitude ModulatidrEvolution and Description of SS
Techniqued Theory of Frequency and Phase Modulaticdbomparison of various Analog Communication Syst
(AM T FM T PM).

Unit 11l | DIGITAL COMMUNICATION 9]0 09
Amplitude Shift Keying (ASK) Frequency Shift Keying (FSK) Minimum Shift Keying (MSKPhase Shift Keying
(PSK)T BPSKi QPSKi 8 PSKi 16 PSKi Quadrature Amplitude Modulation (QAM) 8 QAM T 16 QAM i
Bandwidth Efficiency Comparison of various Digital Communication System (ASKSKi PSKi QAM).

Unit IV | PULSE COMMUNICATION AND MULTIPLE ACCESS TECHNIQUES 9]0 09
Pulse Communication: Pulse Amplitude Modulation (PAM) Pulse Time Modulation (PTM) Pulse codeg
Modulation (PCM)i Comparison of various Pulse Communication System (RARTM i PCM). Multiple accesy
techniques: FDMA, CDMA, TDMA, SDMA.

UnitV. | ERROR CONTROL CODING EIEERE

Linear block codes Cyclic codes- Convolution code$ Maximum likelihood decoding of convolutional codieg
Sequential decoding of convolutional cod€Brellis codeg Applications.

Total (45L)= 45 Periods

Text Books:

1. Si mon Haykin, ACommunicati on Systemso, 4t h EC(
2. J. G. Proaki s, M. Sal ehi , "Fundamentals of Commy
Reference Books:

1. B. P.Lathi, "Modern Digit@8ystasmmmds 6An a4 toly Edimmium
2. D. Roody, J. Cool en, "El ectronic Communicati ons§g
3. B. Skl ar | 'Digital Communi cations Fundament al g

4. H P Hsu, Schaur@utline Series' Anal og and Digital "@dtiom2006i cat i
E-References:

1. |https://onlinecourses.nptel.ac.in/noc21 ee74/preview

2. https://nptel.ac.in/courses/117101051

3. |https://www.digimat.in/nptel/courses/video/117105143/L51.html
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Course Outcomes: N

Upon completion of this course, the students will be able to: Bl oom6és Ta
Mapped

(6{0) Apply the concepts of Random Process to the design of Communicatiol Applying

(6{0) Apply analog and digital communication techniques. Applying

CcO Understand the use of data and pulse communication techniques. Understanding

CO Analyze Source and Error control coding. Analysing

(6{0) Design AM communication systems and Angiedulated communication Applying

COURSE ARTICULATION MATRIX

COs PO | PO | POl |PSO|PSO|PSO

IPOS PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 10 11 5 1 5 3

COl| 2 3 2 1 1 - - - - - - - 3 - -

CcO2| 3 2 2 1 1 - - - - - - - 3 2 1

CO3| 2 2 2 3 1 - - - - - - - 3 2 -

CO4| 1 1 2 1 2 - - - - - - - 2 3 -

CO5| 1 1 2 2 2 - - - - - - - 2 3 1

Avg | 1.8 | 1.8 2 16 | 14 - - - - - - - 26 | 25 1

3/2/1- indicates strength of correlation-F8gh,2- Medium, X Low)
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22ECMO7 COMMUNICATION NETWORKS

PREREQUISITES CATEGORY OE Credit 3
| . T |P| TH

Hours/Wee
0O |0 3

Course Objectives:

1. | Understand the division of network functionalities into layers.

2. | Be familiar with the components required to build different types of networks

3. | Beexposed to the required functionality at each layer

4. | Learn the flow control and congestion control algorithms

Unit] | FUNDAMENTALS & LINK LAYER loo[0 9
Overview of Data Communicationdletworksi Building Network and its typé&sOverview of Internet- Protocol
Layering- OSI Modei Physical Layei Overview of Data and Signal$ntroduction to Data Link LayerLink layer
Addressing Error Detection and Correction

Unitll [ MEDIA ACCESS & INTERNETWORKING ERRILE
Overview of Data link Control and Media access contieihernet (802.3) Wireless LANsI Available Protocol$
Bluetoothi Bluetooth Low Energy WiFi 1 6LowPANI Zighee- Network layer services Packet Switching IPV4
Addressi Network layer protocol§ IP, ICMP, Mobile IP)

Unitlll | ROUTING loo|0 9
Routing- Unicast Routing Algorithmsi Protocolsi Multicast Routing and its basi¢Overview of Intradomain an
interdomain protocolé Overview of IPv6 Addressing Transition from IPv4 to IPv6

Unit IV | TRANSPORT LAYER |9 [0]09
Introduction to Transport lay&Protocols User Datagram Protocols (UDP) and Transmiision Control Protocols (
T Serviced Feature$ TCP Connectioin State Transition DiagrainFlow, Error and Congestion ContrdCongestion
avoidance (DECbit, RED) QoSi Application requirements

UnitV | APPLICATION LAYER |9 [0/09
Application Layer Paradigmis Client Server Programminig World Wide Web and HTTP DNS- Electronic Mail
(SMTP, POP3, IMAP, MIME) Introduction to Peer to Peer Netwoikbleed forCryptography and Network Secur
i Firewalls.

Total (45L)= 45Periods

Text Books:

1. Behrouz A Forouzan, Data Communications and Networkifgdition, 2020

5 James F. Kurose, Keith W. Ross, Computer Networkidg Top-Down Approach Featuring the Intern
' Seventh Edition, Pears&ducation, 2016.

Reference Books:

1. Nader. F. Mir,iA Computer and Communication Ne

2. Alberto LeonGarcia, IndraWidjajaCommunicatidwetworks 2nd Edition McGrasill Education, 2003

3. Ying-Dar Lin, ReAHung Hwang, Fred Baker, AComputer Ne
Hill Publisher, 2011.

4. Larry L. Peterson, Bruce S. DAppro acihCiomphit fetr

Kaufmann Publishers, 2011.

E-References:

1. https://onlinecourses.nptel.ac.in/noc22_ee61/preview

2. https://www.ee.iith.ac.in/~sarva/courses/EE706/2012/EE706LecNotes.pdf
3. http://www.cs.kent.edu/~farrell/net01/lectures/
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Course Outcomes:
Upon completion of this course, the students will be able to:

Bl oom
Taxonomy
Mapped

CO1 | Explain the basic concept in modern data communication and different level of layerg
protocol

Understanding

CO2 | Analyse the functions and services of data link layer

Analysing

CO3 | Categorize the functions and services of network layer

Understanding

C0O4 | Examine the basic functions of transport layer and congestion in hetworks

Understanding

CO5 | Analyse the concepts of various network applications and data security Analysing
COURSE ARTICULATION MATRIX
COs/POs| PO | PO| PO | PO | PO5| PO| PO|PO|PO| PO | PO |PO| PSO1| PSO2| PSO3
1 2 3 4 6 | 718109 10 11 | 12
CO1 2 1 1 - 1 - - - - - - - 2 - 1
CO2 2 1 2 - 1 - - - - - - - 2 1 1
COo3 2 1 1 - - - - - - - - - 3 1 2
CO4 3 2 1 - 2 - - - - - - - 2 - 2
CO5 2 1 1 - 1 - - - - - - - 1 1 1
Avg 22112|12| - |125| - - - - - - - 2 1 1.4
3/2/1- indicates strength of correlation-F8gh,2- Medium,t Low)
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22ECMO08 FUNDAMENTALS OF IOT
PREREQUISITES CATEGORY | OE Credit 3
L T P| TH
Hours/Week
3 0 0 3

Course Objectives

1 | To understand Sma@bjects and lIoT Architectures

To learn about various IOnelated protocols

To build simple 10T Systems using Arduino and Raspberry Pi

To understand data analytics and cloud in the context of 10T

gl | WO DN

To develop 0T infrastructure for populapplications
Unit | FUNDAMENTALS OF IOT 9 olo |9

Evolution of Internet of Things Enabling Technologie$ 10T Architectures: oneM2M, loT World Forum
(IocTWF) and Alternative loT modelsSimplified loT Architecture and Core loT Functional Staickog, Edge
and Cloud in loTi Functional blocks of an 10T ecosystén$ensors, Actuators, Smart Objects and Connecting
Smart Objects
Unit 1l loT PROTOCOLS 9 0|0 |9
IoT Access Technologies: Physical and MAC layers, topology and Security of 88ER5.4, 802.15.44,
802.15.4e, 1901.2a, 802.11ah and LoRaWANetwork Layer: IP versions, Constrained Nodes and Constrained
Networksi Optimizing IP for loT: From 6LoOWPAN to 6Lo, Routing over Low Power and Lossy Netwiorks
Application Transport MethodSupervisory Control and Data Acquisitibipplication Layer Protocols: CoAP
and MQTT
Unit 1l DESIGN AND DEVELOPMENT 9 0| 0| 9
Design Methodology Embedded computing logicMicrocontroller, System on ChipsloT system building
blocks- Arduino - Board details, IDE programmingRaspberry Pi Interfaces and Raspberry Pi with Python
Programming.

Unit IV | DATA ANALYTICS AND SUPPORTING SERVICES | 9 [ o] o] 9
Structured Vs Unstructured Data and Data in Motion Vs Data iniRRste of Machine Learningg No SQL
Database$ Hadoop Ecosysterin Apache Kafka, Apache Spaik Edge Streaming Analytics and Netwark
Analytics 1 Xively Cloud for 10T, Python Web ApplicatioRrameworki Djangoi AWS for l1oT i System
Management with NETCONFANG

Unit V CASE STUDIES/INDUSTRIAL APPLICATIONS 9 0] 0] 9

Cisco IoT system IBM Watson loT platforni Manufacturing- Converged Plantwide Ethernet Model (CPwE)
T Power Utility Industryi Grid Blocks Reference ModelSmart and Connected Cities: Layered architecture,
Smart Lighting, Smart Parking Architecture and Smart Traffic Control

Total (45 L) =45 Period

12}

Text Books:
David Hanes, Gonzalo Salgueiro, Patri¢kr o s set et e, Rob Barton an
1 | Fundamentals: Networking Technologies, Protocols and Use Cases for Internet of Things, Cis¢o Pres
2017

2| ArshdeepBahga, Vijay MaAhasdsotnt ia,p p'rlonatcehron e 20164 fv eT

Reference Books:

Ol'ivier Hersent, David Boswarthi dKeyaflioaions dad | o |
Protocols, Wiley, 2012 (for Unit 2).
Jan Ho" ller, VlasiosTsiatsisgCatherine Mulligan, Stamatis , Karnouskos, Stefan Avesand. David Boyle,
2 | "From Machineto-Machine to the Internet of Thingsintroduction to a New Age of Intelligence”

Elsevier, 2014.

1
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3 Dieter Uckelmann, Mark Harrison, Michahelles, Florfare d s ) , "Architectin
Springer, 2011.

4 Michael Margolis, Arduino Cookbook, Recipes to Begin, Expand, and Enhance Your Projec
Edition, O'Reilly Media, 2011.

E-References:

1 https://online.stanford.edu/courses/xeeli@oductiorinternetthings
2 https://www.udemy.com/topic/internef-things/
3 https://www.netacad.com/courses/iot

Course Outcomes: Bl oomés
. . . ) Taxonomy

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

COo1 Explain the concept of IoT. Understanding

CO2 Analyze various protocols for loT. Applying

CO3 Design a PoC of an loT system using Rasperry Pi/Arduino Applying

CO4 Apply data analytics and use cloud offerings relatddTo Applying

CO5 Analyze applications of 10T in real time scenario Analysing

COURSE ARTICULATION MATRIX
COs/PO| PO| PO| PO| PO|PO|PO|PO|PO|PO| PO | PO|PO| PSO| PSO| PSO
S 1 2 3 4 5 6 7 8 9 10 11 | 12 1 2 3
Cco1 2 1 2 1 1 - - - - - 1 - 2 2 2
CO2 2 1 2 1 1 - - - - - 1 - 2 2 2
COo3 2 2 3 2 1 - - - - - 2 - 2 2 2
CO4 2 2 2 1 1 - - - - - 1 - 2 2 2
CO5 2 2 3 2 1 - - - - - 2 - 2 2 2
Avg 2 116/124114] 1 - - - - - 14| - 2 2 2
3/2/1- indicates strength of correlation-k8gh,2- Medium, X Low)
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22ECM09 | WIRELESS SENSORS AND NETWORKING

PREREQUISITE: CATEGORY OE Credit | 3

L T |P|TH
Hours/Week

3 00| 3

Course Obijectives:

1. Learn fundamental of Ad hoc network and architecture

2. Understand the MAC and routing protocaols.

3. Have an indepthknowledge on QoS, security and sensor network platforms

Unit | | ROUTING PROTOCOLS |9 ]0]0] 9

Elements of Ad hoc Wireless Networks, Issues in Ad hoc wireless networks, Example commercial applications (¢
networking, Ad hoc wireless Internelssues in Designing a Routing Protocol for Ad Hoc Wireless Netw
Classifications of Routing Protocols, Table Driven Routing Protdcblestination Sequenced Distance Vector (DSD
Oni Demand Routing protocolsAd hoc On Demand Distance Vector RoutifggODV).

Unit Il | ARCHITECTURES OF WSN |9 ]o0/0] 9
WSN application examples, Types of applications, Challenges for Wireless Sensor Networks, Enabling Techng
Wireless Sensor Networks, Singimde Architecture: Hardware Components, Energy Consumption of Sensor
Operating systems and executienvironments

Network Architecture: Sensor Network Scenarios, Optimization goals and figures of merit, Design principles ¢
Service interfaces of WSNs, gateway concepts.

Unit Il | MAC PROTOCOLS AND ROUTING PROTOCOLS |9 ][o]o] 9
Imagecompression: Predictive techniqiieRCMi DPCM- DM - Transform coding Introduction to JPEGJPEG2000
- JBIG standards Study of EZW. Video compression: Video signal representatifiiJ-T Recommendation H.2611
Model based coding The MPEG1 Video Standard The MPEG2 Video Standard: H.262ITU-T Recommendatiol
H.263.

Unit IV | QUALITY OF SERVICE AND ADVANCED APPLICATION SUPPORT |9 ]0/0] 9
Quality of Service: Coverage and deployment, Reliable data transport, Single packet delivergieBleck, Congestior
control and rate control Advanced application support: Advancednigtwork processing, Security and Applicatic
specific support.

Unit V | SENSOR NETWORK PLATFORMS AND TOOLS |9 ]0/0] 9
Sensor Node Hardwaiie Berkeley Motes, Programming Challenges, Ntmel software platform$ TinyOS, nesC
CONTIKIOS, Nodelevel Simulatorsi NS2 and its extension to sensor networks, COOJA, TOSSIM, Progran|
beyond individual nodeks State centric prgramming.

Total (45L) = 45 Period

Text Books:

1. C. Siva Ram Murthy, and B. S. Manoj, "AdHoc Wireless networks ", Pearson Eduicaio8

5 Holger Karl and Andreas Willig, "Protocols And Architectures for Wireless Sensor Networks", John Wiley|
) 2007.

Reference Books:

Feng Zhao and LeonidesGuibas, "Wireless sensor networks ", Elsevier publ&iizh

Charles E. Per ki ns, "Ad Hoc Networkingé¢, Addis

William Stallings, "Wireless Communications and Networks ", Pearson Edutazioo4

| . F. Akyil di z, W. Su, Sankarasubr amani am, E. C
Networks, Elsevier, 2002, 39422.

E-References:

1. https://nptel.ac.in/courses/106105183

2. https://nptel.ac.in/courses/106105183

3. https://archive.nptel.ac.in/courses/106/105/106105160/

Bl@iNdE
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Course Outcomes

Bl oomo

Upon completion of this course, teudents will be able to T&);c:)npc‘)argy
CO1 | Know the basics of Ad hoc networks and Wireless Sensor Networks Understanding
CO2 | Have a knowledge on architecture of Wireless Sensor Networks Applying
CO3 | Apply the knowledge to identify MAC and routing protocols Applying

CO4 | Understand the transport layer and security issues possible in Ad hoc and sensor 1

Understanding

CO5 | Be familiar with the OS used in Wireless Sensor Networks and build basic moduls

Remembering

COURSE ARTICULATION MATRIX

COs/POs Plo PZO P30 P4O P5O P6O P7O PSO PgO I;’-OO I;’-(]? i(z) f PSO2 PSO3
Co1 3 3 1 (3] 3] 3] 2 - - - 3 3 3 - 2
CO2 3 31 2|3 | 3| 3|2 - - - 3 3 3 - 2
COo3 3 3|1 3|3 | 3| 3|2 - - - 3 3 3 - 2
CoO4 3 31 2|3 | 3| 3|2 - - - 2 3 3 - 2
CO5 3 31 2|3 | 3| 3|2 - - - 3 3 3 - 2
Avg 3 31 2|3 | 3| 3|2 - - - 28| 3 3 - 2

3/2/1- indicates strength of correlation-f8gh,2- Medium,: Low)
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22ECM10 FUNDAMENTALS OF EMBEDDED SYSTEMS

PREREQUISITES CATEGORY OE Credit 3

Microprocessors and Mmicrocontrollers Hours/Week

Course Obijectives

1 | To impart knowledge on embedded system architecture and emlzbsldddpment Strategies

2 | To understand the bus Communication in processors and peripheral interfacing

3 | To understand basics of Real Time Operating System

UNIT | BASICS OF EMBEDDED SYSTEMS 9 0(0] 9

Introduction- Fundamental Components Bmbedded SystemsChallenges for Embedded SystemExamples-
Programming LanguagesRecent Trends in Embedded Systenfrchitecture of Embedded System&mbedded
Design Life Cycle Selection ProcessHardware Software Partitioningddevelopment Envonment.

UNIT 11 MEMORY MANAGEMENT AND INTERRUPTS 9 00| 9

Memory Access Procedurdypes of Memory Memory Management Method®MA T Memory Interfacing Polling
Vs Interrupts- Types of Interrupts Interrupt Latency- Interrupt PriorityT Programmable Interrupt Controllefs
Interrupt Service Routines

UNIT Il | COMMUNICATION INTERFACES 9 00| 9

Interfacing Buses Serial Interfaces RS232/UART- RS422/RS485 12C Interface- SPI Interface USB1 CAN -
IRDA - Ethernet IEEE 802.111 Bluetooth

UNIT IV | REAL TIME OPERATING SYSTEMS | 9 oo o9

RealTime Concepts Task ManagementTask Scheduling Classification of Scheduling AlgorithmsClock Driven
Scheduling- Event Driven SchedulingResource SharingPriority Inheritance Protocol Priority Ceiling Protocot
Inter Task CommunicationMutex - SemaphoresMessage QueuesTimers- Commercial RTOS.

UNITV | VALIDATION AND DEBUGGING 9 00| 9

Host and Target Machined/alidation Types and MethoddHost Testing HostBased Testing Setuplarget Testing
- Remote Debuggers and Debug KerndROM Emulator- Logical Analyzeri Background Debug ModelnCircuit
Emulator CASE STUDY: RFID System$GPS Navigation SysteinDevelopment of Protocol Converter.

Total (45 L) =45 Period

1°2)

Text Books:

1 Sriram V |Ilyer and PankameGSybsaemsSERD®OGddldilhmRe gl,
Publishing Company Limited, New Delhi, 2006.

5 Arnold S Berger, " E mAndndretdection t8 Precesseas §oo0lB &nd Teghniques,
Elsevier, New Delhi, 2011.

Reference Books:

1 Prasad K V K K,-TimeBysterasdCbecdptsDesigh and Programiinifige Ultimate
Reference, Himal Impressions, New Delhi, 2003

2 |[Heath, AEmMbedded Systems Design&d, Newnes an m

3 Tammy Noergaard, fAEmbedded Systems Architecture
Massachusetts, 2006.

4 |RajKamal , OEmbeAddceéd t Rycdtuem, Programming, Designé

E-References:

1 | https://lecturenotes.in/subject/225/embeddgstemes

2 | https://nptel.ac.in/courses/108102045/19

3 | https://www.coursera.org/learn/introductiembeddeeystems.
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Course Outcomes: Bl oombés T
Upon completion of this course, the students will be able to Mapped
CO1 | Outline the concepts of embedded systems Understanding
CO2 | Understand theoncept of memory management system and interrupts. Understanding
CO3 | Know the importance of interfaces. Understanding
CO4 | Understand real time operating system concepts. Understanding
CO5 | To realize the applications of validation asfebugging. Applying
COURSE ARTICULATION MATRIX
PO | PO PO|PO|PO|PO|PO|PO|PO| PO| PO | PO
COs/POs 1 > 3 4 5 6 7 8 9 10 | 11 | 12 PSO 1| PSO2| PSO3
Co1 3 3 1 3 - - - - - - 3 3 3 - 2
CO2 3 3 2 3 - - - - - - 3 3 3 - 2
CO3 3 3 3 3 - - - - - - 3 3 3 - 2
CO4 3 3 2 3 - - - - - - 2 3 3 - 2
CO5 3 3 2 3 - - - - - - 3 3 3 - 2
Avg 3 3 2 3 - - - - - - 28 | 3 3 - 2
3/2/1- indicates strength of correlation-k8gh,2- Medium,t Low)
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22EEMO01 ‘ LINEAR AND DIGITAL ELECTRONICS CIRCUITS SEMESTER
PREREQUISITES CATEGORY PE Credit 3
L T P | TH
3 0 0 3

Electron Devices and Circuits Hours/Week

Course Obijectives:

1. | To impart knowledge othecharacteristics& applications of Operation Amplifiemctional diagranandapplications
of linear ICs

2. | To simplify the switching functions

3. | To design the combinational logic circuits and sequential logic circuits

Unitl | OPERATIONAL AMPLIFIERS | 9 JoJo]o
Operational amplifiersEquivalent circuit, voltage transfer curv®pen loop Opamp configurationgVoltage series, Voltag
shunt feedback amplifiers configurations, closed loop differential amplifiers for singltifferéntial outputs.

Output offset voltage, minimizing output offset voltage due to input bias current and input offset current, factors affe
set parameters, CMRROpen loop and closed loop frequency response -@mops, circuit stability, slew rate and its effe
in applications.

Unit [l APPLICATION OF OPERATIONAL AMPLIFIER AND LINEAR ICS | 9 ‘ 0 ‘ 0 | 9
DC & AC amplifiers Summing, Scaling and Averaging amplifigrstrumentation amplifierVoltage to Current converte
for floating and grounded load€urrent to voltage converteintegrator, Differentiator. Voltage comparateiero Crossing
Detector- Schmitt trigger with voltage limiterPrecision Rectifier Circuitfeak DetecteBSample and Hold circuit, Activg
Filters- Frequency response characteristics of major active filters, first and higher order low pass and high pass filter
filters.

Functional block diagram and Applications of Linear ICs: 1C 555 Thi@666 Voltage controlled oscillatolC 565 Phase
locked loops IC LM317 voltage regulators.

Unit Il | COMBINATIONAL LOGIC CIRCUITS 9 Jo Jo |9
Representation of logic functions: SOP and POS forn&mplification of switching functions: ¥naps method an
QuineMcCluskey (Tabulation) method.

Design:AddersSubtractors 2 bit Magnitude Comparataviultiplexer- Demultiplexer Encoder Priority Encoder Decoder
i Code Converters. Implementation of combinational logic circuits using multiplexers and Decoder

Unit IV | SYNCHRONOUS SEQUENTIAL LOGIC CIRCUITS | 9 JoJo]o
Flip-flops: SR, D, JK and-TConversion of flipflops; Classification o$equential circuits: Moore and Mealy modeisalysis
and design of synchronous sequential circuidesign of synchronous countetsniversal shift register.

UnitV | ASYNCHRONOUS SEQUENTIAL LOGIC CIRCUITS | 9 o]0 o9
Fundamental mode and pulse madteuits , Analysis procedure of asynchronous circuits with /without using of SR lat
primitive state / flow tablé Reduction of state and flow tablstate assignmeiiDesign Procedure of asynchronous circy
with /without using of SR latcheBrobkems in asynchronous sequential circuits: cydReced Hazards.

Total (45L+0T) = 45 Periods

Text Books:

1. |Ramakant A GaAymgpkswaarndd, LiiGpear | ntegrated Circuitso
5 Donald.E.Neamafi El ectroni ¢ Circuit, Analysis and Designd
" | Edition, 2002.

3 DRoyChowdhury and Shail B. Jai n, ALinear I ntegr af
" | Publishers, 2014.

4 M. Morris Mano, ADigital Designo , Third Editio
" | Education (Singapore) Pvt. Ltd., New Delhi, 2010 .

5 S. Salivahanan and S. Arivazhagan, ADi gital Circ
" | New Delhi, 201
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Reference Books:
1 Jacob Mill man, Chr i sHedrsnic€EAmMal &« aandiDngiegalat eidr c
" | 2003.
5 R. P.Jain, AModern Digital E | @HilltPubtishingccempany limited, New DElt
" | 2011.
3. |Thomas L. Floyd, ADi gital Fundament al so, Pearson
4 Donald P.Leach and Al bert Paul Malvino, ADigital
" | Publishing Company Limited, New Delhi, 2012.
Course Outcomes: Bl oombs T
Upon completlon of this course, the students will be able to: Mapped
Co1 Understand the Gpmp characteristics L2: Understanding
CO2 Understand the applications of @mp and other linear ICs. L2: Understanding
CO3 Apply K-map andradulation methods to simplify the switching functions L3: Applying
CO4 Design and implement of combinational logic circuits L6: Creating
CO5 Analyseand design of synchronous & asynchronous sequential logic circuits | L4: Analyzing
COURSE ARTICULATION MATRIX
Co/ PO | PO | PO | PSO | PSO | PSO
POs PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 10 11 12 1 5 3
co1 2 1 2
CcOo2 3 2 1 1 3
COos3 3 2 2 2 3 3
CO4 3 2 3 1 2 2 3 3 1
CO5 3 2 3 1 2 2 3 3 1
Avg. | 28 | 1.8 | 23 | 1.25| 2 - - - - - - 2 2.8 3 1
3/2/1-indicates strength of correlation-igh, 2Medium, X Low)
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22EEMO02 ‘ MICROPROCESSOR AND MICROCONTROLLER SEMESTER

PREREQUISTIES CATEGORY PE Credit 3

C Programming L T P | TH
H Week

ours/Wee 3 0 0 3

Course Objectives:
1. |To study the arandeiC e80tsulr e of €eP8085
2. | To study the Interrupt structure of 8085d 8051.
3. | To do simple applications development with programming &&8B051.

UNITI | 8085 8 BIT MICROPROCESSOR |9 Jo Jo |9
Fundamentals of microprocessorérchitecture of 8085 Groups of Instructions Addressing modek Basic timing diagram
T Organization and addressing of Memory and I/O sysfidmterrupt structuré Stack and suiboutines- Simple 8085 base
system design and programming.

UNIT II | 8051 8 BIT MICROCONTROLLER 9 |o |o |9
Fundamentals of microcontrolleisArchitecture of 80515 Groups of Instructions Addressing mode$ Organization of
Memory system$ 1/O Portsi Timers/Counters Serial Port- Interrupt structuré Simple programming concepts usi
Assemblers and Compliers.

UNIT Il | INTERFACING WITH 8051 MICROCONTROLLER |9 o Jo o
Need and requirements of interfacininterfacingi LED, 7 segment and LCD DisplaysTactile switches, Matrix keyboaiid
Parallel ADCi DAC i Interfacing of Current, Voltage, RTD and Hall Sensors.

UNIT IV | EXTERNAL COMMUNICATION INTERFACE |9 o Jo o
Synchronous and Asynchronous Communication. RS232, RS 485, SPI, 12C. Introduction and interfacing to protocols
tooth and Zigbee.

UNITV | APPLICATIONS OF MICROCONTROLLERS 9 Jo |o |9
Simpleprogramming exercisegey board and display interfac€ontrol of servo motor stepperotor control Application to
automation systems.

Total (45L+0T)= 45 Periods

Text Books:

1 R.S. Gaonkar, O6Micropr oc e shpoprl iAcracti@08s Wwiey Eantest Lite.rNevg r
' Delhi, 2013.

2. K. J. Ayala, n8051 Microco,204 0!l | er 6, Del mar Ceng
3 Muhammad Al i Mazi di & Janice Gilli Mahadi Eimb eRl.d2.dK
' Pearson Education, 5th Indian reprint, 2003.

Reference Books:

1. R. Kamal, fAEmbedded Systemo, McGraw Hil/l Educati
2. D. V. Hall, fAMicroprocessors & Interfacingo, Mc G

E-References;

1. www.onlinecourses.nptel.ac.in/nocl8 ee4l
2. www.classcentral.com
3. www.moocglist.com
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Course Outcomes: Bl oomés T
Upon completion of this course, the students will be able to: Mapped

CO1 | : | Understandasics ofmicroprocessor and microcontroller L2: Understanding
CO2 | : | Understand the architecture of Microprocessor and Microcontroller L1: Remembering
CO3 | : | Apply the digital concepts to measure and control simple electrical system{ L3: Applying

CO4 | : | Design and interface communications between digital systems L2: Understanding
CO5 | : | Design a microcontroller based electrical control system. L5: Evaluating

COURSE ARTICULATION MATRIX

COs/| PO| PO | PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PS|PS| PS
POs | 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 01 | O2 | O3
COo1 2 1 1 1 1 1 1

COo2 2 1 1 1 1 1 1
COo3 2 3 2 3 2 1 1 1 2
CoO4 2 3 3 3 2 2 2 2 2
CO5 2 3 3 3 2 2 2 2 2
Avg. 2 2.2 2 2.2 2 - - - - - - 14 | 14 | 14 2

3/2/1%-indicates strength of correlation-(@igh, 2Medium, * Low)
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22EEMO3 | CONTROL SYSTEMS SEMESTER
PREREQUISTIES CATEGORY | PE | Credit 3
L T P | TH

ElectricalMachines and Electric circuit analysis Hours/Week

1 1 0 3

Course Obijectives:

To understand the methods of representatigghgbicalsystems and getting their transfer function models.
To provide adequate knowledge in the time response of systems and steady state error analysis.

To give basic knowledge in obtaining the open loop and closed loop frequency response of systems.
To understand the concept of stability of control system and methods of stability analysis.

To study he desigmg compensators forfaedbackcontrol system.

SH IR N

UNIT | MODELLING OF LINEAR TIME INVARIANT SYSTEMS |6 [9 [0 |9
Basic elements in control systein®pen and closed loop systemBeedback control system characteristikkathematical
model and Electrical analogy of mechanical systénisansfer function Representatio®ynchroi AC and DC servo
motorsi Block diagram reduction techniquessignal flow graphs.

UNITIl | TIME RESPONSE ANALYSIS 16 [3 |0 |9
Standard test signaisTime response of first order and second order syst¢ime domain specificationsSteadystate
errors and error constaritsType and orderof control system$ Effect of adding poles and zerosttansfer functions
Response with P, PI, PD and PID controllers.

UNIT Il | FREQUENCY RESPONSE ANALYSIS 16 [3 |0 |9
Correlation between time and frequency response: Second order systezgsiency domain specification®olar plots
Bode plots’ Computation of Gain Margin and Phase MargiiiConstant M and Mirclesi Nichols chart.

UNITIV | STABILITY OF CONTROL SYSTEM |6 [3 [0 |9
BIBO stabilityT Necessary conditions for stabilityRouthrHurwitz stability criteriori Root locus concepisRules for the
construction of Root lodi Nyquist stability criteriori Assessment of relative stability using Nyquist criterion.

UNITV | COMPENSATOR AND CONTROLLER DESIGN 16 [3 |0 |9
Need for compensatioh Types of compensatoiis Electric network realization and frequency characteristics of
compensators: Lag, lead anddagd compensatoisDesign of compensators using root locus and Bode plot techni
PID controller: Design using reaction curve and Ziegi@tichols technique

Total (30L+15T) =45 Periods

Text Books:

1. | A. Anand Kumar , iCont r oLtd, NevwsDelbin®éElition,PAMAT. Lear ni ng
5 I.J. Nagrath andM. Gopal, AiControl Systems Engi neer iMEditbn,
"1 2021.

Reference Books:

1. | K. Ogat a,
2.|M. Gopal,

Modern Contr ol E rDglhi, B"eEdition, 20g10 Pear son
Control Systems: Pr i Hditon,201&s and Desig

ot

E-Reference
1. | https://nptel.ac.in/courses/107106081
2 | https://nptel.ac.in/courses/108106098

Course Outcomes: Bl oombs T
Upon completion of this course, the students will be able to: Mapped
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Develop the transfer function models of any electrical and electrwhanical

L2: Understanding

Cco1
systems.
CO2 Obtain the time responses of the systems and construct root locus plot. L3: Applying
COo3 Analyze the frequency response of the system L3: Applying
CO4 Analyze the absolute / relative stability of a control system. L4: Analyzing
CO5 Design the compensators and PID controller of a feedback control system, L3: Applying
COURSE ARTICULATION MATRIX
COs/| PO| PO | PO|PO|PO|PO|PO|PO|PO|PO|PO|PO| PS|PS|PS
POs 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | O1 | 02 | O3
Cco1 3 3 2 2 2 1 3 2 1
COo2 3 3 3 2 2 1 3 2 1
Cos3 3 3 3 2 2 1 3 2 1
Co4 3 3 3 2 2 1 3 2 1
CO5 3 3 3 2 2 1 3 2 1
Avg 3 3 2.8 2 2 - - - - - - 1 3 2 1

3/2/1-indicates strength of correlation-(Bigh, 22Medium,  Low)
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22EEM04 ‘ MEASUREMENTS AND INSTRUMENTATION SEMESTER
PREREQUISTIES CATEGORY PE Credit 3
L T P | TH
3 0 0 3

Electric Circuit Analysis Hours/Week

Course Objectives:

1. To educate the fundamental concepts and characteristics of measurement System

2. To introduce the fundamentals of electrical and electronic instruments for measurement of Electrical-aledthNoal
guantities

3. To familiarize Oscilloscope and the bridge circuits for electrical parameters measurement

UNITI | INTRODUCTION |9 o Jo |o

Elements of a generalized measurement syst8tatic and dynamic characteristicErrors in measurement. Measuremen
voltage and currentpermanent magnet moving coil and moving iron type meters

UNITII | MEASUREMENT OF POWER , ENERGY AND FREQUENCY |9 |0 [0 |9
Measurement of power single and three phaselectrodynamometer type watt metér&onstruction, operatioh torque
equation for deflectioin errors. Measurement of ener§ingle phase induction type enemgters, Instrument transformérs
Current and Potential transformers, Power factor meSangle phase electrodynamometer type power factor meter, freq
meterElectrical resonance type frequency meter

UNIT Il | DC AND AC BRIDGES |9 o Jo o
Balance equationsWheatstone bridgé Kelvin double BridgggMa x we |l | 6 s i nduct aiibdey &@aph
Ander s oniéSsc hberriidngge bri dge and De Sautybs bridge

POTENTIOMETERS, OSCILLOSCOPES AND DIGITAL
UNIT IV INSTRUMENTS 9 0 0 9
DC PotentiometerCr ompt on6és Pot ent i d Drgsdaerpolar poEentipmeteGalhTinsleycmerdinate type
potentiometer, Cathode Ray Oscilloscope and Digital storage OscilleSmysruction, operation and Applications, Digi

multi-meters, Digital voltmeters.

UNITV | MEASUREMENT OF NON-ELECTRICAL QUANTITIES (9 Jo [o |9
Classification of transduceid?osition transducers, Pieetectric transducers and Hall effect transducers. Measureme
pressure, temperature and displaceinémttoduction to Smart Sensors

Total (45L+0T)= 45 Periods

Text Books:

1. |A. K. Sawhney, O6A Course in Electrical & Electron

2. E. O. Doebelin, oMepsluircarteinamrs &Sryds tRessi gnd, Tata M

Reference Books:

1. DVSMoorthy, &é6Transducers and I nstrumentationd, P
2. H. S. Kal si , 6El ectronic I nstrumentationo, Tata M
3. Martin Reissland, 6 Electrical Measur ementso, N e

E-Reference
1 |https://archive.nptel.ac.in/courses/108/105/108105153/
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Course Outcomes: Bl oombs
Upon completlon of this course, the students will be able to: Mapped
Co1 : | Recall the fundamentals of measurement system in eleatrigideering. L1: Remembering
CO2 . | Describe the working principle of different measuring instruments L2: Understanding
COo3 . | Choose appropriate instrument for measuring the electrical parameters L3: Applying
CoO4 : | Employ the digital instruments in real time measurements. L3: Applying
CO5 . | Select an appropriate transducer for measurement eéleatricalquantities L4: Analysing

COURSE ARTICULATION MATRIX

COs/| PO |PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PS|PS|PS
POs 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | O1 | O2 | O3

co1 2 2 2 3 1 2 2 2 1
Cco2 1 3 3 2 1 2 1
CO3 1 1 2 1 1 2 1 1 2
CoO4 1 1 1 1 2 2 1 2 2 1 3
CO5 2 2 3 1 2 2 1 1 3 1 2

Avg 14 18 | 25 | 1.75|175] 15| 167| 15 1 167| 25 | 167| 14 | 1.8

3/2/1%-indicates strength of correlation-(@igh, 2Medium, * Low)
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22EEMO05 ‘ ELECTRICAL MACHINES SEMESTER

PREREQUISTIES CATEGORY PE Credit 3
L T P | TH
3 0 0 3

Hours/Week

Course Objectives:

1. | Toimpart knowledge onanstruction workingand performance dC generatorand motors

2. | To deliberate theonstructionworking and performancef single phasand three phase transformers

3. | To impart knowledge onomstruction workingand performance afynchronous generatoesid motors

4. | Toimpart knowledge onamstruction, principle of operation and performancsingle and thre@haseénduction notors.
UNITI | DC GENERATORS (9 Jo Jo |9

Principle of operation, constructional detatigges- EMF equation, armature reaction, demagnetizing and cross magng
Ampere turns, compensating winding, commutation, methods of improving commutation, intergaasci@uitand load
characteristics of different types of DC Generators. Parallel operation of DC Generators, applications of DC Generat

UNITIl | DC MOTORS 9 Jo Jo |9
Principle of operation, significance of back emf, torque equatiopandr developed by armature, load charactedsif shunt,
series and compound typeotors, starting methodspeed controinethods- losses and efficiencgalculation condition for
maxi mum efficiency. Testing of DC Machines: Brake t
core losses applications of DC motors

UNIT Il | TRANSFORMER 9 Jo |o |9
Single phase transformer:Construction and principle of operatiowprking of practical transformer equivalent circuit,
voltage regulation, losses and efficiendgsting: polarity test, open circuit and short circuit tests, bckack test all day
efficiency, parallel operation, applications

Autotransformer: Constructiorandworking, savingof copper- applications,;Three phase transformer construction, typeg
of connections and their comparative features.

UNIT IV | SYNCHRONOUS GENERATOR AND MOTOR 9 Jo |o |9
Synchronous Generator Constructionabnd workingdetailsi Types of rotor§ EMF equationi Phasor diagrams of nei
salient pole synchronowenerator connected to infinite buSynchronizing and parallel operatiorSynchronizing torque
Voltage regulation EMF, MMF andZPF method steady state power angle characteristigsvo reaction theory slip test.

Synchronous Motor: Principle of operatiofi Torque equatiofi Operation on infinite bus barsv and Inverted V curves
Power input and power developed equatiofsgarting methods Current loci for constant power input, constant excitation
constant power DevelopeHunting’ natural frequency of oscillatiorisdamper windingssynchronous condenser.

UNITV | THREE PHASE AND SINGLE PHASE INDUCTION MOTOR 9 Jo |o |9
Three phase induction motor Constructional details Types of rotors - Principle of operatioii Equivalent circuii Torque
Slip characteristicsCondition for maximum torqué Losses and efficiendyload test No load and blocked rotor test€ircle
diagrami Separation of lossds Starters DOL, Autotransformer and Star delstartersi Speed controinethods:Voltage
control, Frequency control and pole changding/f controli Slip power recovery Scheme

Single phase induction motor:Constructional details Double field revolving theory and operatibrEquivalent circuif No
load and blocked rotor testPerformance analysisStarting methods afinglephase induction motoissplit phaseCapacitor
start capacitor start and capacitor run Induction motor.

Total (45L+0T)= 45 Periods

Text Books:

1. ‘I.J.Nagrath and D. P. Kothari, fAElectric Machinesbo
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2. P. S. Bi mbhra, fAEl ectric Machineryo, Khanna Publ
3 B.L.Therajaand A.K.Theragjad0 A t ext book ofVolmel dtor,i cSalChTaenadh n&o |
) Delhi, 239 Edition, 2009.
Reference Books:
1. B. R. Gupta, ©6Fundament al of EI ect r i"tEdtim,Reprint 20850 N ¢
2. Murugesh Kumar, OEl ectric Machines9,20l/i kas Publ i
3 A.E. Fitzgerald, Charles Kingsl ey, SilmplishemghComdany Lt
’ 6th Education 2017,
Stephen J. Chapman, 6El ectric Machinery Fundame
4.
2017
Course Outcomes: Bl oomés T
Upon completion of this course, the students will be able to: Mapped
col Explaln the const_ru_ctlon and work|.ng principle of DC machirawl Interpret L2: Understanding
various characteristics of DC machines
co2 Compute various performance parameters of the machine, by conducting L5: Evaluating
tests.
Describe the working principle of transformer, auto transformer, three g = _ .
cos transformer connection, and determine the efficiency and regulation. L3: Applying
Co4 Understand the construction and working principle of Synchronous Machin L3: Applying
co5 Understand the cqnstructlon and working pringigleeed contradf threephase L5: Evaluating
and single phasaductionmotor.

COURSE ARTICULATION MATRIX

COs/ | PO| PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PS|PS |PS
POs 1 2 3 4 5 6 I 8 9 10 11 12 | O1 |02 | O3
Co1 3 3 1 1 1 1 1 3 2 1
CcOo2 3 3 1 1 1 1 1 3 2 1
COo3 3 3 1 1 1 1 1 3 2 1
CO4 3 3 1 1 1 1 1 3 2 1
CO5 3 3 1 1 1 1 1 3 2 1
Avg. 3 3 1 1 1 - - 1 - - - 1 3 2 1

3/2/1%-indicates strength of correlation-(@igh, 2Medium, * Low)

GCE, SALEM (AUTONOMOUZE)ZR SYLLABUS 401



22EEMO06 ‘ ELECTRICAL DRIVES AND CONTROL SEMESTER

PREREQUISTIES CATEGORY PE Credit 3

DC Machines and Transformers, Synchronousladdction Machines, an L T P | TH
. Hours/Week

Power Electronics 3 0 0 3

Course Objectives:

1. | To know abouthe operationanalyseof chopper fedC drive, both qualitatively and quantitatively.
2. | To understand theperation and performance of A@otor drives.

UNITI | DC MOTOR CHARACTERISTICS & CHOPPERFEDDCDRIVES |9 [0 [0 |9
Review of torquespeed characteristics of separately excited dc motor, change in-spreg curve with armature voltag
example load torquepeedcharacteristics, operating point, armature voltage control for varying motor speed. Reviey
chopper and duty ratio control, chopper fed dc motor for speed control, steady state operation of a chopper fed drig€
current waveform and ripple, Icalation of losses in dc motor and chopper.

UNIT Il [ MULTI -QUADRANT & CLOSED -LOOP CONTROLOFDCDRIVE |9 [0 [0 |9
Review of Four quadrant operation of dc machine; siqgkedrant, twequadrant and fouquadrant choppers; Control structu
of DCdrive, inner current loop and outer speed loop, dynamic model of dc indyoramic equations and transfer functio
modeling of chopper as gain with switching delay, plant transfer function, current controller specification and desig
controller gecification and design.

UNIT Il [ INDUCTION MOTOR CHARACTERISTICS (9 Jo [o |9

Review of induction motor equivalent circuit and toregeeed characteristic, variation of toreggeed curve with (i) applie
voltage, (ii) applied frequency and (idpplied voltage and frequency. Review of thpbase voltage source inverter, generaf
of threephase PWM signals, constant V/f control of induction motor

UNIT IV | CONTROL OF SLIP RING INDUCTION MOTOR 9 Jo |o |9
Impact of rotor resistance of tireduction motor torquepeed curve, operation of skijmg induction motor with external rotc
resistance, starting torque, power electronic based rotor side control of slip ring motor, slip power recovery. .

UNITV | CONTROL OF SRM AND BLDC MOTOR DRIVES. 9 Jo |o |9

SRM construction Principle of operationSRM drive design factorSorque controlled SRMBlock diagram of Instantaneou
Torque control using current controllers and flux controllers. Construction and Principle of operation of BLDC Ma
Sensing andogic switching schemeSinusoidal and trapezoidal type of Brushless dc mdtoBdock diagram of current
controlledd Brushless dc motor drive

Total (45L+0T)= 45 Periods

Text Books:
1. G. K. Dubey, fnPower Se miPeotoedHallcit98r Contr ol |l ed Dr i

2. R. Krishnan, AEl ectric Motor Dri ves: Model i ng, A
3. Bose B K, "Modern Power Electronics and AC Drives", Pearson Education New Delhi, 2010.

Reference Books:

1. G.K.DubeyiFundament als of Electrical Driveso, CRC P
2. W. Leonhard, fAControl of Electric Driveso, Sprin

E-Reference

1 https://www.iith.ac.in/~ketan/drives.htmL
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Course Outcomes: Bl oombs
Upon completlon of this course, the students will be able to: Mapped
Cco1 Understand the characteristics of dc motors and induction motors. L2: Understanding
CO2 Summarize the operation of chopper fed DC drives. L4: Analyzing
COos3 Understand the principles of speeahtrol of dc motors and induction motors) L2: Understanding
co4 Identify suitable power electronic converters used for dc motor and indy L3: Applying
motor speed control.
CO5 Analyze the SRM and BLDC motor drive control L4: Analyzing
COURSE ARTICULATION MATRIX
COs/| PO| PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PS|PS |PS
POs 1 2 3 4 5 6 7 8 9 10 11 12 | O1 |02 | O3
co1 3 1 3 1 1 1 3 2
CcO2 3 3 1 3 1 1 1 3 2
COo3 3 3 3 3 1 1 1 1 3 2
CO4 1 3 3 2 1 1 1 1 3 2
CO5 3 3 3 3 1 1 1 1 3 2
Avg. | 26 | 26 | 26 | 2.75| 1 1 1 - - - - 1 3 2 -

3/2/1-indicates strength of correlation-(Bigh, 22Medium,  Low)
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22EEMO7 ‘ ELECTRIC VEHICLES AND CONTROL SEMESTER
PREREQUISTIES CATEGORY PE | Credit 3
L T|P| TH
Electrical dri d trol
ectrical drives and contro Hours/Week 3 00 3

Course Objectives:

1. To provide knowledge on electric vehicle architecture and its configurations
2. To impart knowledge on vehicle control, use of energy storage systems and energy management in Electric V¢

UNIT | ELECTRIC VEHICLES 19 [0 |o |9
Configurations of Electric Vehicles (EV), Performance of Electric Vehicles, Tractive Effort in Normal Driving and EH
Consumption, Hybrid Electric Vehicles (HEV): Classification, Series Hybrid Electric Drive Trains, Parallel Hybrid E
Drive Trains

PLUG-IN HYBRID ELECTRICVEHICLES (PHEV) AND FUEL CELL
ELECTRIC VEHICLES

Functions and Benefits of PHEV, Components of PHEVs, Operating Principles efftiytprid Vehicle, Control Strategy ¢
PHEV, Fuel Cell: Operation ariypes, Fuel Cell Electric Vehicle: Configuration and Control Strategy

UNIT Il 9 |0 |0 |9

UNIT Il | ELECTRIC PROPULSION SYSTEMS |9 [0 |o |9
Typical electric propulsion system, Classification of electric motor drives for EV and HEV, Multiquadrant Control of CH
Fed DC Motor Drives, Vector Control of Induction Motor drives, Permanent Magnetic-BaesshDC Motor Drives, Switche
Reluctance Mtor Drives for Electric Vehicles

UNIT IV | ENERGY STORAGE SYSTEM |9 o Jo |9

Status of Battery Systems for Automotive Applications, Battery Technologies: Nidktdl Hydride (Ni MH) Battery,
Lithiumi Polymer (Li P) Battery, Lithiumlon (Li-lon) Battery, Ultracapacitors: Features, operation and performg
Ultrahigh-Speed Flywheels, Hybridization of Energy Storages

UNITV | ENERGY MANAGEMENT SYSTEM |9 o |o |9
Energy Management System(EMS) in Electric Vehicle, Rualsed control strategjpeterministic rulebased control, Fuzz
logic-based control, and Neural netwdsksed control. Optimization based control strategy: Dynamic Program
Metaheuristic optimization methods and Model predictive control, Sethie type Hybrid Energy Stora§ystembased EMS
Fully-active type Hybrid Energy Storage Systeased EMS

Total (45L+0T)= 45 Periods

Text Books:

1 Igbal Hussainfi EI ect ri ¢ and Hybrid VeQdRC Press,slaylorRdagmncig Group,Secd
' Edition ,2011.

5 Mehr dad Ehsani, Yimin Gao, Sebastien E. Gay, Al il

CRC Press, 2016
Reference Books:
Ali Emadi, Mehrdad Ehsani, John M.Milleri Ve hi cul ar El ectric Power Sys
M.Miller, Special Indian Edition, Marcel dekker, Inc 2010
E-Reference
1 |https://archive.nptel.ac.in/courses/108/106/108106170/

1.

Course Outcomes: Bl oomés T
Upon compleuon of thisourse, the students will be able to: Mapped

CO1 | : | Recall the fundamentals of electric vehicle and its mechanics L1: Remembering

CO2 | : | Explain the architecture of different forms of hybrid electric vehicles. L2: Understanding
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COo3 lllustrate the fouguadrant operation of DC drive, induction motor drive and S ) .
. . . L4: Analyzing
drive for Electric Vehicles.
CO4 Select an appropriate energy storage system for Electric vehicle L4: Analyzing
CO5 Use thesuitable energy management control strategy for hybrid electric vehic| L3: Applying
COURSE ARTICULATION MATRIX
COs/| PO | PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PS|PS|PS
POs 1 2 3 4 5 6 7 8 9 10 | 11 12 | 01 | 02 | O3
Co1 1 1 3 1 1 2 1
CO2 1 2 3 1 2 2 1 2
COo3 1 1 2 3 1 1 1
CO4 3 1 2 1 2 1 2 1 2 1
CO5 1 2 1 2 1 1 1 2 1
Avg 1.4 15| 175| 1.75| 1.5 - 1.75| - - - - 15 1 1.8 1
3/2/1%-indicates strength of correlation-(@igh, 2Medium, * Low)
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22EEMO08 ‘ ELECTRICAL ENERGY CONSERVATION AND AUDITING SEMESTER

PREREQUISITES CATEGORY PE Credit 3
L T P | TH
3 0 0 3

Power Generation, Transmission dpigtribution System Hours/Week

Course Objectives:

1. To get knowledge about basics of energy and energy scenario of India.

2. To familiarise the energy conservation methods.

3. To acquire knowledge on energy auditing, eneaxfiigiency and modern energy efficient devices.

UNIT | ENERGY SCENARIO 9 Jo]o]o

Commercial and nerommercial energy-Primary energy resources Commercial energy production Final energy
consumption Energy needs of growing economy.ong termenergy scenarie Energy pricing- Energy sector reforms
Energy and environmenEnergy security Energy conservation and its importané®structuring of the energy supply sec
- Energy strategy for the future, air pollution, climate change. En@aggervation Ac2001 and its features.

UNIT Il BASICS OF ENERGY 9 Jofo]o

Electricity tariff - Load management and maximum demand conffblermal Basicguels- Thermal energy contents of fue
temperature and pressure, heat capaségsible and latent heat, evaporation, condensation, steam, moist air and hun
heat transfer, units and conversion.

UNIT Il | ENERGY MANAGEMENT AND AUDIT 9 [o]o]o

Definition - Energy audii Need and types of energy audit. Enenggnagement (audit) approach understanding energy
- Bench marking Energy performanceMatching energy use to requirememlaximizing system efficienciesOptimizing
the input energy requirements, fuel and energy substitutiarergy audit instnnents. Material and energy balance: Faci
as an energy systenMethods for preparing process flow, material and energy balance diagrams.

UNITIV | ENERGY EFFICIENCY 9 [o]o]o

Electrical system: Electricity billing Electrical load management antximum demand contrelPower factor improvemer
and its benefit Selection and location of capaciterBerformance assessment of PF capacitors, distribution and trans
losses. Electric motors: TypesLosses in induction motors Motor efficiency - Factors affecting motor performanee
Rewinding and motor replacement issu&nergy saving opportunities with energy efficient motors.

UNITV | ENERGY EFFICIENT TECHNOLOGIES 9 |o]o]o

Maximum demand controllersAutomatic power factocontrollers- Energy efficient motorg Soft starters with energy sav
- Variable speed drivesEnergy efficient transformersElectronic ballast Occupancy sensorsEnergy efficient lighting
controls- Energy saving potential of each technology.

Total (45 L+ 0 T) = 45 Periods

Text Books:

1. Sonal Desai |, Handbook of Energy Audito, Mc G

A
2, |Tripathy, S. C, AUtilization of Electrical =
3. |Hossam A Gabbar, AEnér gyt €an s ar-leEEPies tiNevwnkréey, 20/

Reference Books:

1. | General Aspects of Energy Management and Energy Audit, Bureau of Energy Efficiency, New Delh

2, | Energy Efficiency in Electrical Utilities, Bureau of Enerfgificiency, New Delhi, 2015.
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Course Outcomes: Bl oomés Taxol
Upon completion of this course, the students will be able to: Mapped

co1 Identify the present energy scenario and future energy strategy. L1: Understanding

CO2 Recognize the variodsrms of energy. L1: Understanding

COo3 Interpret energy management methods and energy auditing. L3: Applying

CoO4 Familiar in energy efficiency of electrical systems. L4: Analysing

CO5 Familiar with the advanced energy effici¢athnologies. L4: Analysing

COURSE ARTICULATION MATRIX

COs/| PO| PO | PO|PO|PO|PO|PO|PO|PO|PO|PO|PO| PS |PS|PS
POs 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | O1 | 02 | O3
Cco1 1 2 3 2 2 3 1 2 2 1
CO2 1 2 2 2 2 3 1 2 2 1
Co3 2 2 2 3 2 3 1 1 3 1
CO4 2 3 2 2 3 3 1 3 3 1
CO5 2 2 3 1 2 3 1 3 2 1
Avg | 16 | 22 | 24 2 22 - 3 - - - - 1 22 124 1

3/2/1-indicates strength of correlation-(digh, 2Medium, 1 Low)
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22EEMO09 ‘ SMPS AND UPS SEMESTER
PREREQUISITES CATEGORY PE Credit 3
L T P | TH
3 0 0 3

Power Electronics Hours/Week

Course Objectives:

1. | To impart knowledge about modern power electronic converters and their applications in power utility.
2. | To impart knowledge about Resonant converters and UPS.

UNIT | DC-DC CONVERTERS | 9 Jo[o] 9
Introduction to SMPS Nonisolated DGDC converters: Cuk, SEPIC topologies;s@urce convertef Zeta converter
Analysis and state space modelingConcept of voksecond and charge balaricéligh gain inputparallel outputseries DE
DC converter.

UNITII | SWITCHED MODE POWER CONVERTERS | 9 [o]Jo] 9

Isolated DGDC converters: Analysis and state space modelling of fly back, Forward, Push pull, Luo, Half bridge and fu
converterscontrol circuits and PWM techniquésBidirectional DGDC converters.

UNIT Il | RESONANT CONVERTERS | 9 oo 9
Introduction classification basic conceptsResonant switchLoad Resonant converterdVS , Clamped voltage topologie
DC link inverters with Zero Voltage Switchin@eries and parall&@esonant inverterd/oltage control.

UNIT IV | DC-AC CONVERTERS 9 Jo |o |9
Introductioni Multilevel concept’ Types of multilevel inverters Diode-clamped MLIT Flying capacitors MLl Cascaded
MLI i Cascaded MLI Applicationsi Switching device currenfis DC link capacitor voltage balancifigFeatures of MLIi
Comparisons oMLI.

UNITV | POWER CONDITIONERS, UPS, AND FILTERS 9 o Jo |9
Introduction Power line disturbance®ower conditioner$ UPS: offline UPS, Online UPS, ApplicatioiisFilters: Voltage
filters, Seriegparallel resonant filters, filter without serieapacitors, filter for PWM VSI, current filter, DC filtersDesign of
inductor and transformer for power electronic applicatioSglection of capacitors.

Total (45L+0T)= 45 Periods

Text Books:

1. Simon Ang, AlPayweaSwd rtoc hOlnigv aCoonverterso, Third Edit
2. M.H. Rashidi Power Electronics handbook, Elsevier Publication, 2001.

Reference Books:

Ned Mohan, Tore. M. Undel and, Wi | | i amApPpIRodatiinosn s i
Edition, John Wiley and Sons, 2006.
2. |M. H. Rashid, APower EI ect r on iYEditorg PHI, tlewiDellsi, 2000l e vi c e

1.

E-References:

1. NPTEL Course: Power Electronics, {B.
2. www.cdeep.iitb.ac.in. (Electrical Engineering)
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Course Outcomes: Bl oombs
Upon completlon of this course, the students will be able to: Mapped
Cco1 Analyze the state space model for DOC converters. L4: Analyzing
CO2 Acquireknowledge on switched mode power converters. L2: Understanding
COos3 Outline the PWM techniques for B&C converters. L1: Remembering
co4 Discu§s about m.qdern power electronic converters and its applications in L2: Understanding
electric power utility.
CO5 Identify the filters and UPS. L2: Understanding

COURSE ARTICULATION MATRIX

COs/| PO| PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PS|PS|PS
POs | 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | O1 | O2 | O3
Cco1 2 1 2 2 1 2 2 2 1
CO2 1 1 3 2 1 2 3 3 2
COo3 2 2 2 3 1 1 2 2 1
CoO4 2 1 1 2 1 2 2 3 2
CO5 1 1 2 1 1 1 2 2 1

Avg. 1.6 1.2 2 2 - - 1 - - - - 16 | 22 | 24 1.4

3/2/1%-indicates strength of correlation-(8igh, 2Medium, * Low)
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22EEM10 ‘ UTILIZATION OF ELECTRICAL ENERGY SEMESTER

PREREQUISITES CATEGORY PE Credit 3

L | T[P][TH
3 oo 3

Electrical Machines, Power System, and Power Electronics Hours/Week

Course Objectives:

To understand theconomics of powegenerationtariff andenergy conservation methods.

To impart knowledge on principle and designllofmination systems.

To analyze the performance and different methods of electric heating and electric welding.

To impart knowledge on electric traction systems and their performance.

SHERC N N

.| To understanelectric drives for varioumdustrial applications.

UNITI | INTRODUCTION 9 |o |o |9

Economics of generationdefinitionsi load duration curvé number and size of generator unit€ost of electrical energy
tariff 117 availability based Tariff (ABT) T Battery Energy storage system (BESB)equency based energy measureme
need for electrical energy conservatiomethods. Introduction to energy audit

UNITII [ ILLUMINATION 9 Jo |o |9

Introductionnature of radiatiori definitioni laws of illuminationi luminous efficacyphotometryi lighting calculations
design of illumination systems for residential, commercial, street lighting and sports igtyped of lampg incandescen
lamp- mercury vapour fluorescent lamgenergy efficiency lamps types of lighting schemdsrequirements of good lighting

UNIT Il | HEATING AND WELDING (9 Jo [o |9

Introduction classification of methods of heatifigrequirements of a good heatingateriali design of heating elemeit
temperature control of resistance furndcelectric arc furnacé&induction heating dielectric heating electric weldingi
resistance welding electric arc weldingelectrical properties of arapplications of elecic arc welding.

UNITIV | ELECTRIC TRACTION (9 Jo [o |9

Introductioni requirements of an ideal traction systersupply system$ train movementmechanism of train movemeit
traction motors and contrdkpeed control of three phase inductimotor multiple unit controli brakingi recent trends i
electric traction.

UNITV | DRIVES AND THEIR INDUSTRIAL APPLICATIONS 9 Jo |o |9

Electric drivei advantages of electric drivadividual drive and group drivéfactors affecting selection ahotori types of
loadsi steady statétransient characteristiésize of motor load equalizationi industrial application$ modern methods g
speed control of D.C drivedynamic braking using thyristoregenerative braking using thyristors.

Total (45L+0T)= 45 Periods

Text Books:

1. C.L. Wadhwa, AGeneration, Distribution and Util:
2. Eric Openshaw Taylor AUt i | i sati on of Electric Energybo, Eng
3. J.B. Gupta, AUtilization of Electric Power and E

Reference Books:

1. G.C. Garg, S.K.Gridhar &S. M. Dhir, AA Course in Uti

2. H. Partab, nATrt and Science of Utilization of =

E-References:

1. www.onlinecourses.nptel.ac.in

2. www.classcentral.com

3. www.mooglist.com

GCE, SALEM (AUTONOMOUB)2R SYLLABUS 410


https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Eric+Openshaw+Taylor%22
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http://www.class-central.com/
http://www.mooc-list.com/

Course Outcomes: Bl oomos

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

col Understand theconomics of powegenerationtariff andenergy conservation L2: Understanding
methods.

cO2 Interpret the concgpt beh|.nd |.IIum|nat|on and design a suitable illumination L3: Applying
system for a specific application.

co3 eggn and choose an approprlat'e heating method for specific application L4: Analyzing
gain knowledge abowlectric welding system.

CO4 . | Explain the concepts and recent trends of traction system. L4: Analyzing

CO5 . | Discuss the concepts of electric drives and their characteristics. L2: Understanding

COURSE ARTICULATION MATRIX

COs/| PO| PO | PO |PO|PO|PO|PO|PO|PO|PO|PO|PO| PS|PS
POs 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | O1 | O2

Cco1 3 1 1 1 1 2 1 2 2 1 1 1 2 2

CcOo2 2 3 2 3 1 1 2 1 1 1 3 3
CO3 3 3 1 3 1 1 2 1 2 2
CoO4 1 2 2 3 3 1 2 1 2 3
CO5 3 1 1 2 1 1 2 1 1 1 2 2
CO6 1 3 3 3 3 1 2 2 1 3 3

Avg 217 217|167 | 25 | 167 | 1.17| 1.83| 1.33| 15 1 1 1 233 25

3/2/1%-indicates strength of correlation-(@igh, 2Medium, * Low)
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29MEMOL ENGINEERING THERMODYNAMICS
(Use of standard thermodynamic tables, Mollier diagram are permitted
PRE-REQUISITE: CATEGORY | PE | Credit 3
T|P|TH
Hours/Week
0|0 3

Course Obijectives:

1. To impart the knowledge on concepts of zeroth and first law of thermodynamics.

To make the learners to understand the third law of thermodynamics and analyzaridhe work and heg

2. interactions in closed and open systems.

3. To teach properties of pure substance.

4. To impart knowledge on the concepts of steam power cycle.

5. To derive thermodynamic relations for ideal and real gases.
UNIT | BASIC CONCEPT AND FIRST LAW 91009

Role of Thermodynamics in Engineering and Scienégplications of Thermodynamics. Basic conceptoncept of
continuum, macroscopic approach, thermodynamic systems, Property, state, path and ppeesiststic process
Thermodynamic equilibrium, Displacement workyVRliagram. Zeroth law of thermodynamicsconcept of temperatur,
and heat. First law of thermodynamicspplication to closed and open systems, steady flow processes with referg
various thermal equipment.

UNIT II SECOND LAW AND ENTROPY 910(0|9

Heat enginé Refrigeratoi Heat Pump, Second law of thermodynaniidéée | vi nds and CEquivakence
of these statements their corollaries. Reversibility aneversibility. Carnot cycle, reversed Carnot cycle. Clau
inequality, Concept of entropy, principle of increase of entropy diagram, Tds equations, Entropy.

UNIT I PROPERTIES OF PURE SUBSTANCES 910|109

Steam- formation and itshermodynamic propertiesp-v, p-T, T-v, T-s, hs diagrams. PVT surface. Determination
dryness fraction. Calculation of work done and heat transfer ifflaarand flow processes using Steam Table and Mo
Chart.

UNIT IV STEAM POWER CYCLE 910|109

Basic Rankine cycle, -§ & h-s diagrams- Performance Improvement Reheat cycle, regenerative cycle and tk
combination cycles.

UNIT V IDEAL AND REAL GASES AND THERMO DYNAMIC RELATIONS 91009

Properties of ideal and real gases, equation of st
states, Principle of corresponding states, reduced properties and compressibility chart. Exact differentials, Maxwel|l
Specifc heat equations, Tds, relations, Clausius Clapeyron equations and Joule Thomson Coefficient.

Total (45L)= 45 Periods

Text Books:
1. Nag. P. K, AEngi neer i ng THileNembDahy 2087mi cs o0, Tata M

2. Sonntag, R.E., Borgnakke, C., avidn Wylen, G.J., Fundamentals of Thermodynamics, 6th ed., John Wiley,
3. Arora C. P, AThermodynamicso, Tata McGraw Hill,
4. Venwyl en and Sontag, fAClassical Ther modynamics

Reference Books:

1. Cengeli Ther modAnamBngsneering Approacho, 3rd Editi

Mer al a C, Pother, Craig W and Somerton, ATher

2. | McGrawHill, New Delhi, 2004.
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COURSE OUTCOMES: Bloom

Uponcompletion of this course, the students will be able to: Taxonomy
Mapped
CO1 | Understand the concepts of zeroth, first and second law of thermodynamics. Remember

CO2 | Analyze the various work and heat interactions for different typgsafesses for close

Evaluate
and open systems

CO03 | Evaluate the different properties of pure substances using steam tables and Mollif Evaluate

CO4 | Analyze the performance of steam power cycle. Analyze

COS5 | Derive thermodynamic relations fateal and real gases. Analyze

COURSE ARTICULATION MATRIX

COs/POs|PO1|PO2/PO3|PO4|PO5/PO6|PO7| PO8 |[PO9 PO10| PO11|PO12| PSO1 | PSO2 |PSO3
COo1 3 3 2 2 1 1 3 1 1
COo2 3 3 2 2 1 1 3 1 1
COo3 3 3 3 2 1 1 1 3 1 1
CO4 2 3 2 2 1 1 1 3 1 1
CO5 3 3 2 2 1 1 3 1 1
Avg 28| 3 |22 2 1 1 1 3 1 1

3/2/171 indicates strength of correlation (3i High, 2- Medium, 1- Low)
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22MEMO02 FLUID MECHANICS AND MACHINERY

PRE-REQUISITE: CATEGORY PE | Credit 3
1.Engineering Physics L |T|P| TH
2.Engineering Chemistry Hours/Week 3 1olo 3
3.Engineering Mathematics

Course Objectives:

1. To understand the basic concepts and properties of fluids.

2. To analyze the kinematic and dynamic concepts of floid.

3. To understand the various incompressible fluid flow through pipes and between parallel plates.

4, To apply the principles of fluid mechanics to design and operation of hydraulic turbines.

5. To apply the principles of fluid mechanics to design and operation of hydraulic pumps.
UNIT | INTRODUCTION AND FLUID STATICS 9 101019

Basic concepts and units of measurement of physical quantiassification of fluids- Properties of fluids density,
relative density, vapour pressure, surface tension, Capillarity and viscosity. Fluid biadicstatic pressure, buoyancy a
Archi medesd principle.

UNIT Il FLUID KINEMATICS AND DYNAMICS 9 [0/0]9

Classification of fluid flow system and control volumé.agrangiarand Eulerian description for fluid flowflow patterns
streamline, pathline, streakline and timeline. Velocity potential function and Stream functiotinuity equation and it

applications. Fluid dynamicsBer noul | i 6 s e q u a 6. iDimensianal dnalysit Bu cakpipn g hcaanm
dimensional homogeneity, similaritaws and models.
UNIT 1 FLOW THROUGH PIPES AND PLATES 9 |0/0]|9

Incompressible fluid flonLaminar flow- HagenPoiseuille equation, shear stress, pressure graddationship- flow
through pipes and flow between parallel plates. Turbulentifllow through pipes, friction factors in turbulent flovtotal
energy line, hydraulic gradient line, flow through pipes in series and parillelo dy 6 s f r i crt Power
transmissiorBoundary layer flows Boundary layer thickness, momentum thickness, energy thickesxlary layer
separation.

UNIT IV HYDRAULIC TURBINES 9 [0/0]|9

Hydraulic turbines classificatieimpulse and reactioturbinesWorking Principle, work donefficiency and performanc
curves for Pelton, Francis and Kaplan turbines (Only descriptié@mparison between impulse and reaction turb
specific speed degree of reactiainaft tubes.

UNIT V HYDRAULIC PUMPS 9 10/0|9

Classification of hydraulic pumpsCentrifugal pumps- working principle, specific speed, performance curves
priming(Only descriptive} Reciprocating pumps classification, working principle, indicator diagram, air vessels
performance curves. Ciation in pumps (Only descriptive)Working principles of gear and vane pumps.

Total (45L)= 45 Periods

Text Books:

1. Bansal, R.K., AA Textbook of Fluid Mechanics an
2. Rajput, R.K., AA Textbook of Fluid Mechanics at
3. Subramanya. K., AFluid Mechanics and Hydraulic

Reference Books:

1. Whi t e, Mddhanidc s, 8 EdO, Mc Gr aw Hi || I ndi a, 2017
2. Munson, Young and Okiishi, AFundamentals of FI
3. Yunuscengel, John. M. cimbala, AFluid Mechanics
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4 Som, S. K, Bi swas. G and SumanChakraborty, Al nt
' McGraw Hill India, 2011.
5 Dr. P. N. Modi , Dr. S. M. Set h, AHydraulics and FIl ui
' house, 2018.
E-References:
1. NPTEL courses: http://nptel.iitm.ac.in/courses.plyeb and video sources on fluid mechanics.
COURSE OUTCOMES: Bl 00omg
. . Taxonomy
Upon completion of the course, the students will be able to: Mapped
CO1 | Understand the basaoncepts and properties of fluids. Remember
CO2 | Analyze the kinematic and dynamic concepts of fluid flow. Analyze
CO3 | Understand the various incompressible fluid flow through pipes and between parallel pl§ Understand
CO4 | Apply theprinciples of fluid mechanics to design and operation of hydraulic turbines. Apply
CO5 | Apply the principles of fluid mechanics to design and operation of hydraulic pumps. Apply

COURSE ARTICULATION MATRIX

COs/POs|PO1|PO2/PO3|PO4|PO5/PO6|PO7| PO8 |PO9 PO10| PO11|PO12| PSO1 | PSO2 | PSO3
COo1 3 1 1 2 1 2 2 1
COo2 3 3 1 2 2 2 1
CO3 2 3 2 2 1 2 2 1
CO4 3 3 3 2 |1 2 1 2 2 1
CO5 3 3 3 2 |1 2 1 2 2 1
Avg 28| 26| 2 2 |125 2 |13 1 2 2 1

3/2/17 indicates strength ofcorrelation (31 High, 2- Medium, 1- Low)
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22MEMO03 MANUFACTURING PROCESSES
PRE-REQUISITE: CATEGORY | PE | Credit 3
1. Basic science, Engineering mathematics, Engineering Physics L T p| TH
2. Engineering Materials Hours/Week
3 ]1]0]0 3

Course Objectives:

To make the students familiarize with various manufacturing processes and fabrication techniques of m

L design of casting.

To develop design concepts of various manufacturing processes.

Gain knowledge to select appropriate manufacturing processes for various parts.

2
3
4. | To develop an entrepreneur skill among the students.
5

To evaluate and select plastic deformation processes for various parts.
UNIT | CASTING 910109

Concepts of Manufacturing ProceSand castingPatterng Design of Pattern, mould and corgating and risering desigr,
solidification time calculation Moulding machines Core making. Special moulding proces$e€02 moulding; shel
moulding, invegnhent moulding, pressure die casting, centrifugal casting, casting defects.

UNIT Il WELDING 910|009

Classification of welding processes. Principles of @ggtylene gas welding. Metal arc welding, resistance welc
submerged arc welding, tungsten inert gas welding, metal inert gas welding, plasma arc welding, thermit welding
beam welding, leex beam welding, defects in welding, Soldering and Brazing, Adhesive Bonding.

UNIT 1l METAL FORMING 10/ 0|0 10

Metallurgical aspects of metfrming, slip, twinning mechanics of plastic deformation, load estimation of bulk deform
processes, Hot working and cold working of metals, Forging procesgen, closed and impression die forginfprging
operations. Rolling of metdlsTypes of R®lling mill T Flat strip rollingi shape rolling operatiorisDefects in rolled parts
Principle of rod and wire drawinigTube drawing Principles of Extrusioii Types.

UNIT IV SHAPING OF PLASTICS 8100 8

Types of plastics Characteristics of the forming and shaping proceissésulding of Thermoplastics Working principles
and typical applications oflnjection mouldingi Plunger and screw machine®8low mouldingi Rotational moulding
Film blowing i Extrusion - Typical industrial application$ Thermoformingi Processing of ThermosetsWorking
principles and typical applicationsCompression moulding Transfer moulding.

UNIT V SHEET METAL FORMING AND POWDER METALLURGY 9100 9

Formability of Sheet Metal, load estimation of sheet metal procesdesaring, Deep drawing, Bending operatiagpes
of presses used, Super Plastic forming; Introduction to Powder Metalllirggcipal steps involved sintering and
compacting technicgs, Advantages, limitations and applications of powder metallurgy.

Total (45L) = 45 Periods

Text Books:
1 HajraChoudhury, "Elements of Workshop Technology", Vol. | and I, Media Promoters and Publishers PV
' Mumbai, 2005.
5 NagendraParashar B.S. and Mittal R.K., "Elements of Manufacturing Processes", fHalfitoelndia Private

Limited, 2007.

Reference Books:

Serope Kalpajian, Steven R.Schiiilanufacturing Processes for Engineering Materials", 4/e, Pearson Edu
Inc. 2007.

2. Jain. R.K., and S.C. Gupta, "Production Technology", 16th Edition, Khanna Publishers, 2001.

1.
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3. "H.M.T. "Production Technology Handbook", Tata McGraxill, 2000.
4. Roy. A. Linberg, "Process and Materials of Manufacture”, PHI, 2000.
5. Mikell P. Groover, Fundamentals of Modern Manufacturing: Materials, Processes, and Systems.

E-References:

1.

https://fdocuments.in/document/productitathnology55844cac00bfc.html?page=40

COURSE OUTCOMES: Bl oomg
. . Taxonomy
Upon completion of the course, the students will be able to: Mapped
co1 Degcribe the opgrationgl features of various casting processes, design gate and riser anc Understand
various defects in casting.
CO2 | Explain various metal joining processes and compare them. Understand
coO3 Sum.ma_rize several types of metatming processes and select suitable method for diffg Analyze
applications.
CO4 | Analyze various manufacturing methods for plastics and their needs in industry. Analyze
COs Describe various sheet metal forming processes, load estintaticulation and principles o Understand
powder metallurgy
COURSE ARTICULATION MATRIX
COs/POs|PO1|PO2|PO3[PO4|PO5|PO6|PO7| PO8 |PO9| PO10| PO11|PO12| PSO1 | PSO2 | PSO3
Cco1 2 1 2 1 1 1 2 1
CO2 2 1 2 1 1 1 1 1 2 1
CO3 1 1 1 1 1 1 1 1
CO4 1 1 1 1 1 1 1 1
CO5 1 1 1 1 1
Avg 15 1 15| 1 1 1 1 1 1 15 1
3/2/17 indicates strength of correlation (3i High, 2- Medium, 1- Low)
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22MEMO04 MATERIALS ENGINEERING

PRE-REQUISITE: CATEGORY | PE | Credit 3
1.  Engineering Physics L T |P|TH
2. Engineering Chemistry Hours/Week 3 o 1ol 3

Course Obijectives:

To impart concept on reactions, treatment, microstructure and mechanical behavior of engineering materials 4

1.
temperature.

2. To learn basic principles in metallurgy and materials engineering.

3. To identity and select suitable engineering materials based on their applications.
UNIT | PHASE DIAGRAMS 9 0 |0 |9

Crystal structures, Phases, solid solution types)pounds, HumeRot hery rul es; Gi bbés pha
systemsi Eutectic, Eutectoid, Peritectic systems. Lever rule, Equilibrium andegailibrium cooling, FeC Equilibrium
diagram- effects of alloying elemenisFerrite and Austéte Stabilizers, TTT and CCT diagrams.

UNIT Il HEAT TREATMENT 9 0 019

Definition 7 Full annealing, stress relief, recrystallisation and spheroidizmgmalizing, hardening and Tempering of ste
Isothermal transformation diagrarmsooling curves superimposed on |.T. diagram GCGfardenability, Jominy end queng
testi Austempering, martemperirigcase hardening, carburising, nitriding, cyaniding, caribading i Flame and Inductio
hardening. Heat treatment of néerrous alloys precipitation hardening. Heat treatment of HSS tools, gears, springs and ¢

UNIT 1 FERROUS AND NON FERROUS METALS 9 0 0|9

Plain carbon steelsTool steels maraging steels HSLA steels .Stainless steefsrritic and Austenitic, martensitic, duplex a
precipitation hardened stainless steels. Types of Cast lByag cast iron, white cast iron, malleable cast iron, S06.I€opper|
alloysi Brass, Bronze and Cupronickel, Aluminium alloys, Bearing alloys.

UNIT IV MECHANICAL PROPERTIES AND TESTING 9 0 019

Mechanical properties of engineering materialdechanisms of plastic deformation, slip and twinnin@reep,Fatigue and
Fracture- Types of fracturé Testing of materialstension, compression and shear loafdgigue and creep testdhardness an
its effectsl testing for hardness (Brinell, Vickers and Rockwelbnpact test Izod and Charpy.

UNIT V NON DESTRUCTIVE TESTING AND SURFACE ENGINEERING 9 0 0|9

Non Destructive Testing: Basic principlesTesting method- Radiographic testing, Ultrasonic testing, Magnetic Part
Inspection and Liquid Penetrant Inspections. Introduction to suefagmeering Definition, diffusion techniques, depositig
methods, high and low energy beam methods, surface engineering charts, elastic contact mechanics.

Total (45L) = 45 Periods

Text Books:

1. Kennet h G. Budi nski and Michael K. Bui nski, i En (
2. Raghavan, V, AMaterials Science and Engineering
3. Aswani . K. G, AA Text Book of Material Scienceo,
4, Khanna O.P., AA Text Book of Materials Science 3§

Reference Books:

1. Wil |l i am. D. Call sber, ifnMateri al Science and Engif

2. Sydney. H. Avner, #Alntroduction to Physical Metal!l
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COURSE OUTCOMES:

Bl oom¢§g

Upon completion of the course, the students will be able to: T&);%r;cgy
CO1 | Understand the formation of materials and tletgssification based on atomic structure. Understand
CO2 | Understand the principles of various heat treatment processes in fabrication industry. Understand
cO3 Des_crib_e p_roperties, applications and types of various ferrous anfémons metals used i| Understand

fabrication industry
CO4 | Describe various types of failure and select methods for destructive testing Understand
CO5 | Select methods for non destructive testing Evaluate
COURSE ARTICULATION MATRIX

COs/POs|PO1|PO2|PO3[PO4|PO5|PO6|PO7| PO8 |PO9| PO10| PO11|PO12| PSO1 | PSO2 | PSO3
COo1 1 1 2 2 1 1 1 2 3 1
CO2 1 2 1 1|1| 2|1 2 3 1
COo3 1 1 1 1 1 3 2 1
CoO4 2 2 1|1 1 1 2 3 1
CO5 2 2 2 |1 1 2 2 1
Avg 1 (15|18|14|10]13| 1 2.2 2.6 1.0

3/2/171 indicatesstrength of correlation (31 High, 2- Medium, 1- Low)

GCE, SALEM (AUTONOMOUZE)ZR SYLLABUS 419



22MEMO05 KINEMATICS OF MACHINERY
PRE-REQUISITE: CATEGORY | PE | Credit | 3
1. Engineering graphics. 2.Engineering Mechanics L |T|P|TH
Hours/Week
3 /10]|0 3
CourseObijectives:

1. To understand the basic components and layout of linkages in the assembly of a system/ machine.

To understand the principles in analyzing the assembly with respect to the displacement, velocity, and ac

2. at any point in dink of a mechanism.

3. To understand basics of cam profile and its displacement.

4. To understand the basic concepts of toothed gearing and kinematics of gear trains.

5. lllustrate the effects of friction drives in transmission system.

UNIT | BASICS OF MECHANISMS 910(0/9

Classification of mechanism®asic kinematic concepts and definitioridegree of freedom, mobilityGr a s h o f
Kinematic inversions of four bar chain and slidgeank chains Limit positionsvlechanical advantagelransmission angle
Description ofsome common mechanisn@3uick return mechanism, straiglime generators.

UNIT II KINEMATIC ANALYSIS 9(01]0|9

Displacement, velocity and acceleration analysis of simple mechanisms, graphical velocity analysis using instg
centres kinematic analysis of simple mechanisrsiider-crank mechanism dynamics Coincident peifsriolis component
of acceleratia introduction to linkage synthesis three Position graphical synthesis for motion and path generation.

UNIT I KINEMATICS OF CAM 910(0/9

Classification of cams and follower§erminology and definitionsDisplacement diagramdJniform velocity, parabolic,
simple harmonic and cycloidal moticrderivatives of follower motionsspecified contour cams circular and tangent eq
pressure angle and undercutting, sizing of cams, graphical method for cam profile design.

UNIT IV GEARS AND GEAR TRAINS 9(0]0|9

Involute and cycloidal gear profiles, gear parameters, fundamental law of gearing and conjugate action, spur ge
ratio and interference / undercuttirftglical, bevel, worm, rack & pinion gears, epicyclic and regular gear train kinemg

UNIT V FRICTION IN MACHINE ELEMENTS 9(0]0|9

Surface contactssliding and rolling friction friction drives friction in screw thread$ bearings and lubricatierfriction
Clutches belt and rope drives.

Total (45L) = 45 Periods

Text Books:

1. Rattan S.S, fiTheory of Machinesod, Tata McGraw H
2. Ghosh, A and Mallick, A. K, @aTh-aeMestBvt btd., NeeDelhiald88.s m

Reference Books:

1. ThomasBevan, fATheory of Machinesd, CBS Publishers
Rao J.S and Dukkipati R. V, 0 MBastbrmbtdi, Nemv Dellm, 1992Ma ¢ h i

Erdman AG and Sandor G N, AMechanism Design, An

2
3
4. Ambekar A. G, AMechanism and Machine Theoryo Pre
5 John Hannah and Stephens R C, PicM$tulénaEdiion, Nav Delfii, 199%

E-References:
1. https://archive.nptel.ac.in/courses/112/104/112104121/
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https://nptel.ac.in/courses/112106270

http://velhightech.com/Documents/ME8492 Kinematics of Machinery.pdf

COURSE OUTCOMES: Bl oomo
Upon completion of the course, the students will be able to: T&);%r;%?y
CO1 | Demonstrate and understand the concepts of various mechanisms and pairs. Apply
CO2 | Analyze the velocity and acceleration of simple mechanisms. Analyze
CO3 | Construct the cam profile for various motion. Create
CO4 | Solve problems on gears and gear trains. Evaluate
CO5 | Evaluate the friction in transmission system Evaluate
COURSE ARTICULATION MATRIX
COs/POs|PO1|PO2|PO3PO4|PO5 PO6|PO7| PO8|PO9| PO10| PO11|PO12| PSO1 | PSO2 | PSO3
Co1 3 2 2 1 3 1
CO2 3 2 2 1 3 1
CO3 3 2 2 1 3 1
Co4 3 2 2 1 3 1
CO5 3 2 2 1 3 1
Avg 3|22 |1 3 1

3/2/17 indicates strength of correlation (3i High, 2- Medium, 1- Low)
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22MEMO06 HYDRAULICS AND PNEUMATICS

PRE-REQUISITE: CATEGORY | PE | Credit | 3
T|P|TH

Hours/Week
3 |10|0| 3

Course Objectives:

1. | To enable the students understand the basics of hydraulics and pneumatics

Applying the workingprinciples of hydraulic actuators and control components.

Designing and develop hydraulic circuits and systems.

2
3
4. | Applying the working principles of pneumatic power system and its components.
5

Solving problems and troubles in fluid power systems.

UNIT | FLUID POWER PRINICIPLES AND HYDRAULIC PUMPS 910109

Introduction to Fluid power Advantages and ApplicatiofisFluid power systemg Types of fluids- Properties of fluidg
and selectiori Basics of Hydraulics§ P a s ¢ a | 6 Rrinciplesvof flow- Friction lossi Work, Power and Torque
Problems, Sources of Hydraulic power; Pumping TheéoriPump Classificatiori Construction, Working, Design
Advantages, Disadvantages, Performance, Selection criteria of purAp®d and Vamble displacement pumgs
Problems.

UNIT II HYDRAULIC ACTUATORS AND CONTROL COMPONENTS 910|109

Hydraulic Actuators: Cylinders Types and construction, Application, Hydraulic cushioningotary actuatorsHydraulic
motors- Control Components : Direction Control, Flow control and pressure control valigges, Construction an
Operationi Accessories; Reservoirs, Pressure SwitthE#tersi types and selectionApplicationsi Fluid Power ANSI
Symbolsi Problems.

UNIT I HYDRAULIC CIRCUITS AND SYSTEMS 910109

Accumulators, Intensifiers, Industrial hydraulic circuitsRegenerative, Pump Unloading, Doubld?ump, Pressur
Intensifier, Airover oil, Sequence, Reciprocation, Synchronization, -Feafe, Spee@ontrol, Deceleration circuits, Sizin
of hydraulic systems, Hydrostatic transmission, Electro hydraulic cific@&rvo and Proportional valvésApplications-
Mechanical, hydraulic servo systems.

UNIT IV PNEUMATIC AND ELECTRO PNEUMATIC SYSTEMS 910|109

Properties of aiii Air preparation and distribution Filters, Regulator, Lubricator, Muffler, Air control Valves, Qui
Exhaust Valves, Pneumatic actuators, Design of Pneumatic dirclaissification single cylinder and multi cylindesircuits
- Cascade methadIntegration of fringe circuits, Electro Pneumatic SysteBlements Ladder diagrani timer circuits
problems, Introduction to fluidics and pneumatic logic circuits.

UNIT V DESIGN OF FLUID POWER CIRCUITS AND TROUBLESHOOTING 910109

Servo systems, Hydro mechanical servo systems, electro hydraulic servo systems and proportional Valves, Intrg
electro hydraulic pneumatic logic circuits, ladder diagrams, PLC applications in fluid power control. Fluidcpouits,
failure and troubleshooting. Design of Pneumatic circuits for metal working, handling, clamping counter and timer
T Low cost Automatiori Hydraulic and Pneumatic power packs. Case studies: A simple sequence, synchronize
usinghydraulic and pneumatics components.

Total (45L) = 45 Periods

Text Books:

1. Manjumdar S. R, AOi |l iy decembérRk00x 6, Tata McGraw

2. Ant hony Esposito, AFl uid Power with Application

Reference Books:

1. Andrew Parr, AHydraulic and Pneumaticso, Jaico

2. Bolton W. APneumatic and-Hdingmannal@97i ¢ systemod, But

3. Majumdar S. R., fPmienumiapglies syrsd emadi ntenanced, Ta
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4. Shanmugasundaram. K, fAHydraulic

and

Pneumatic co

5. Srinivasan. R. AHydrauli

c

and

Pneumati c

Control s

E-References:

1. http://www.fluidpowerjournal.com

2. http://14.139.160.15/courses/112102011/2

3. https://lwww.nfpa.com/home.htm

COURSE OUTCOMES: | S o @
Upon completion of the course, the students will be able to: Mapped
CO1 | Select the components as per the application Evaluate
CO2 | Apply the working principles of hydraulic actuators and control components. Apply
CO3 | Design and develop hydraulic circuits and systems. Create
CO4 | Apply the working principles of pneumatic power system and its components. Apply
CO5 | Solve problems and troubles in fluid power systems. Evaluate
COURSE ARTICULATION MATRIX
COs/POs|PO1|PO2|PO3PO4|PO5 PO6|PO7| PO8|PO9| PO10| PO11|PO12| PSO1 | PSO2 | PSO3
CO1 2 1 1 1 1 1
CO2 2 2 1 1 1 1
Cco3 1 2 3 1 1 2 1
CO4 1 1 3 2 | 2 2 1 1
CO5 1 1 2 1 1 1
Avg 125/ 14| 22| 15| 2 1 1.2 1.2 1

3/2/17 indicates strength of correlation (3i High, 2- Medium, 1- Low)
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22MEMO7 DESIGN OF MACHINE ELEMENTS

PRE-REQUISITE: CATEGORY PE | Credit 3
1. Student should study engineering mechanics. L T|IP| TH
2. Student should study kinematic of machinery. Hours/Week 3 ool 3

Course Objectives:

1. | Understanding of background in mechanics of materials and design of machine components.

An understanding of the origins, nature and applicability of empirical design principles, based on

2. ; X
considerations

An understanding the designgliafts and couplings.

4. | Familiarize the design of energy storing elements and engine components.

An appreciation of the relationships between component level design and overall machine system de

5.
performance
UNIT | STEADY STRESSES AND VARIABLE STRESSES IN MACHINE 9lololo
MEMBERS

Introduction to the design proceis®roduct development cyeléactors influencing machine design, selection of mate
based on mechanical propertieBreferred humbefrsDirect, Bending and Torsional stresgmpact and shock loadirig
Calculation ofprinciple stresses for various load combinations, eccentric loddiragtor of safetytheories of failurd

stress concentratidndesign for variable loading Soderberg, Goodman and Gerber relations .

UNIT Il DESIGN OF SHAFTS AND COUPLINGS 910109

Design of solid and hollow shafts based on strength, rigidity and critical $deesign of keys and key way®esign of
rigid and flexible couplings.

DESIGN OF THREADED FASTENERS, RIVETED AND WELDED
JOINTS

Threaded fastenerdDesign of bolted joints including eccentric loadin@esign of riveted and welded joints for press
vessels and structurgbeory of bonded joints.

DESIGN OF ENERGY STORING ELEMENTS AND ENGINE
UNIT IV COMPONENTS 9101019

Various types of springs, optimization of helical springsbber springs Flywheels considering stresses in rims and 4
for engines and punching machin€onnecting rods and crank shafts.

UNIT V DESIGN OF BEARINGS 910|109

Sliding contact and rolling contact bearingdydrodynamic journal bearings, Sommerfeld Numb8election of Rolling
Contact bearings.

UNIT I 910109

Total (45L) = 45 Periods

Text Books:
1. Bhandari V.B, fADesign of Machi n220EI| ementso, Tat

2. Md. Jal aludeen. S, AA text book of Machine Design

Reference Books:
1. Shigley, J.E. and Mischke, C.R., Mechanical Engineering Design, Fifth Edition, Meitblnternational; 1989.

Deutschman, DMichels, W.J. and Wilson, C.E., Machine Design Theory and Practice, Macmillan, 1992.

2
3. Juvinal, R.C., Fundamentals of Machine Component Design, John Wiley, 1994.
4 PSG Tech, fADesi gn D aPrimersHCoimbatore, 2009, M/ s. DPV

E-References:
1. https://nptel.ac.in/courses/112105124

2. Design of Machine Elementsd/. B. Bhandari Google Books
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https://nptel.ac.in/courses/112105124
https://books.google.co.in/books?id=M1y4_cfXy0AC&printsec=frontcover&source=gbs_ge_summary_r&cad=0#v=onepage&q&f=false

A Textbook of Machine Design by R.S.Khurmi And J.K.Gupta [tortuka] 1490186411865.pdf | DocDroid

COURSE OUTCOMES: Bl oom
On completion of the course the student will be able to T&);onomy
pped
CO1 | Understand the influence of steady and variable stresses in machine component design. Understand
CO2 | Apply the concepts of design to shafts, kays couplings. Apply
CO3 | Familiarize the design of temporary and permanent joints. Understand
CO4 | Design the various energy storing elements and engine components. Analyse
CO5 | Familiarize the design of various types of bearings. Understand
COURSE ARTICULATION MATRIX
COs/POs|PO1|PO2|PO3|PO4/PO5|PO6{PO7| PO8 |PO9| PO10| PO11|PO12| PSO1 | PSO2| PSO3
co1 2 2 1 2 1 1 1 3 2 1
CO2 2 2 1 2 1 1 1 3 2 1
COos3 2 2 1 2 1 1 1 3 2 1
CoO4 2 2 1 2 1 1 1 3 2 1
CO5 2 2 1 2 1 1 1 3 2 1
Avg 20| 20| 10| 20 10| 1.0 1.0 3.0 2.0 1.0
3/2/17 indicates strength of correlation (31 High, 2- Medium, 1- Low)
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22MEMO08 HEAT AND MASS TRANSFER

PREREQUISITES CATEGORY | PE | Credit | 3

1.The laws and basic conceptsiiérmodynamics L | T |P |TH
. . - Hours/Week

2. The concept of energy transfers and their conversion principles 3 Ol 0| 3

COURSE OBJECTIVES

1. Understanding the science behind conduction heat transfer and its applications.

Differentiating the concepts ébrced and natural convection heat transfer.

Describing the laws and concepts of radiation heat transfer.

2
3
4. Understanding phase change processes and analyzing heat exchangers.
5

Studying the concept of mass transfer process and its modes.

UNIT -I CONDUCTION HEAT TRANSFER 910|019

General Differential equation Cartesian(derivation of General Differential Equation), Cylindrical (derivation of Ge
Differential Equation) and Spherical Coordinate®ne DimensionalSteady State H€xaincepts of electrical analog
Conductioni iplane and Composite Systein€onduction with Internal HeatGeneration., Critical thickness of insulati

Extended Surfacels Unsteady Heat ConductidnLumped Analysid Semi Infiniteand Infinite SolidsUs e o f
charts.

UNIT - CONVECTION HEAT TRANSFER 910,019
Conservation equations, boundary layer conéepbrced convection: external floivflow over plates, cylinders, spher
and bank of tubes. Internal floiventrance effects.

Free convectioiiflow over vertical plate, horizontal plate, inclined plate, cylinders and spheres.

UNIT -l BOILING, CONDENSATION AND HEAT EXCHANGERS 910,019
Regi mes of Pool boiling and FI| o-worrblaions in boijng an cosdsnsdtidn.oHs
Exchanger typesOverall Heat Transfer Cefficienti Fouling Factors. LMTD and NTU methods.

UNIT -IV RADIATION HEAT TRANSFER 910,09
Radiation laws Black Body and Gray body Radiatiershape Factor Electrical Analogy-Radiation Shields.

UNIT -V MASS TRANSFER 910|019

Basic Concepts Diffusion Mass Transfer Fi ¢ k 6 s L a wi Sieldy Btatd Molecsilar ®iffusierEquimolal counter
diffusion. Basic Convective Mass Transfer Problems.

Total(45L) = 45 Periods

TEXT BOOKS:

1 R.C.Sachdevdi Fundamentals of Engineering Heat & Mass
Frank P.Incroperand Davi d P. Dewitt, fAFundamentals of He

2 2014.

REFERENCE BOOKS:
1 Yunus A.Cengel fiHeat Tr ansf er | FataRcGrawtHill, & th Editisq2@lB8 o a ¢ h o

Hol man, J. P., fiHe at and Mass Transfer o, Tata Mc

Kot handar aman, c. pP., fiFundament al s of He at and

AIWIN

Ozi si k, M. N. , fHeat Transfero, Mc Gr aw Hi | | Book
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COURSE OUTCOMES: Bl oom
Taxonomy
On completion of the course the student will be able to: Mapped
CO1 | Analyze the mechanism of heat conduction under steady and trastigiitions. Apply
CO2 | Develop solutions to problems involving convective heat transfer. Create
CO3 | Design a heat exchanger for any specific application. Understand
CO4 | Adopt the concept of radiation heat transfer in real time systems. Understand
CO5 | Develop solutions to problems involving combined heat and mass transfer. Apply

COURSE ARTICULATION MATRIX

COs/POs|PO1|PO2|PO3|PO4|PO5|PO6|PO7| PO8 |PO9 PO10| PO11|PO12| PSO1 | PSO2| PSO3
COo1 3 3 3 3 2 1 3 3 1
CO2 3 3 3 3 2 1 3 3 1
CO3 3 3 3 3 2 1 3 3 1
CO4 3 3 3 3 2 1 3 2 1
CO5 2 2 2 2 1 1 3 1
Avg 28|28|28|28|18 1 3 24 1

3/2/17 indicates strength of correlation (3i High, 2- Medium, 1- Low)
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22MEMO09 METROLOGY AND QUALITY CONTROL
PREREQUISITES CATEGORY | PE | Credit | 3
L T |P |TH
3 0] 0] 3

Horus/Week

COURSE OBJECTIVES

Explaining the importance of measurements in engineering and the factors affecting measurement
compute measurement uncertainty

Applying the applications of linear and angular measuring instruments

Interpretation of various tolerance symbols.

Applying the SQC methods in manufacturing.

S I O A

Applying the advances in measurements for quality control.

UNIT - BASICS OF MEASUREMENT SYSTEM AND DEVICES 910109

Definition of metrol ogy, accuracy, precision and s
system mechanical loading static characteristics of instrumeintiactorsconsidered in selection of instrumenatommonly
used terms, error analysis and classificatisaurces of error. Measurement uncertainty.

UNIT -l CALIBRATION OF INSTRUMENTS AND QUALITY STANDARDS 9(0/|0|9

Calibration of measuring instrumentrinciples of calibration, Calibration of Instrument¥ernier caliper, Micrometer
feeler gauges, dial indicator, surface plates, slip gauges, care of gauge blocks. General cares and rules in measu
9000 quality standards. Comparatargechanial, electrical, optical and pneumatic.

UNIT -l GEOMETRICAL MEASUREMENT AND MACHINE ELEMENTS 9101(0|9

Angular measuremento pt i ¢ al protractor s, sine bar, roundness
principle, three basic types dimit gauges, Tomlinson surface meter, computer controlled CMM. ISO metric th
measurement of major, minor and effective diameters. Gear terminology; spur gear measurement, checking of
errors, base pitch measurement. Principle of interfenymietser interferometer, Machine vision, Fundamental of GD
Inspection of straightness, flatness, roundness deviations.

UNIT -IV STATISTICAL QUALITY CONTROL 9(0/|0|9

Surface finishH terminology and measuremeiit©ptical measuringnstruments Acceptance test for machines. Statisti
Quality Control- Control charts Sampling plans.

UNIT -V SIX SIGMA 9(0/|0|9

Six sigma: Define measure, analygaprove and control phases. Analyze phase tools: CommonTools: Histogram, Bg
Control chart, Scatter chart, Cause and effect diagram, Pareto analysis, interrelations diagram. Special Tools: |
Analysis, Hypothesis Testing, ANOVA Multi var@atainalysis.

Total(45L) = 45 Periods

TEXT BOOKS:

1 Gupta.l.C, "A text book of Engineering Metrolo

2 Beckwith.T.G, Roy D. Marangoni, John H. Lienharle c hani cal Measur ement s g

REFERENCE BOOKS:

1 Jain. R. K, "Mechanical and I ndustrial Measur eme

2 Hol men. J. P, "Experi ment al Met hods for Engineer

3 Grant, E.L., Statistical Quality Control, Mc Graill, 2004. 3. Doeblin E.O., Measurement Systems, Mc Gr|
Hill, 2004.

4 Al an S Morris, "Measurement and I nstrumentatio
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5 De Feo J A and Barnard W W

" Si

X

Si gma:

Br eak

t r o uHillhNew Dethi, ZD@5y

E-REFERENCES:

1 https://nitsri.ac.in/Department/Mechanical%20Engineering/MEC_ 405 Book 2, for_Unit_2B.pdf

2 https://www.nist.gov/system/files/documents/srm/NHSRM-RM-Articlefinal. pdf

3 https://www.researchgate.net/publication/319587859 Comyltksd MetrologyCAM

COURSE OUTCOMES: Bl oo m
Taxonomy
On completion of the course the student will be able to: Mapped
CO1 | Explain the importance of measurements in engineering anféttors affecting measuremer Understand
and to compute measurement uncertainty.

CO2 | Apply the working principle and the applications of linear and angular measuring instrume Apply
CO3 | Interpret of various tolerance symbols. Apply
CO4 | Apply theSQC methods in manufacturing. Apply
CO5 | Apply the advances in measurements for quality control in manufacturing industries. Apply
COURSE ARTICULATION MATRIX
COs/POs|PO1|PO2|PO3|PO4|PO5|/PO6|PO7| PO8 |PO9| PO10| PO11|PO12| PSO1 | PSO2| PS03

Cco1 2 1 2 2 1

CO2 3 1 2 1 2

COo3 2 1 2 1

CO4 3 2 1 1 2

CO5 2 3 1 2 1

Avg 25 2.25| 15 | 15 1.6 14

3/2/17 indicates strength of correlation (3i High, 2- Medium, 1- Low)
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22MEM10 DYNAMICS OF MACHINERY
PREREQUISITES CATEGORY | PE | Credit 3
T|P| TH
00 3

Engineering Mechanics, Kinematics of Machinery, Strength of Materials| Hours\Week

COURSE OBJECTIVES:

1. | Toimpart students with the knowledge about motion, massef®aras in machines and the Principle of Virtual Wa

To facilitate the students, to understand the concept of balancing of rotating and reciprocating masses.

2
3. | To teach concepts of free vibration analyses of one and two defgfiedom rigid body systems
4

To teach concepts of forced vibrations analyses of rigid body systems and to give awareness to studer
phenomenon of vibration and its effects.

5. | To learn about the concept of various types of governors.
UNIT | FORCE ANALYSIS 9 0 0 9

Static Force Analysis, Free Body Diagrams, Conditions of Two, Three and Four Force Members. Inertia Fo
D6 Al ember t ©merti® Forca Analpsis @@ Reciprocating Engirie€rank Shaft Torque. Flywheels Turning
Moment Diagrams and Fluctuatiof Energy of reciprocating engine mechanisms, Coefficient of Fluctuation of Energ
Speed, Weight of Flywheel Required.

UNIT Il | BALANCING 9 0 0 9

Static and dynamic balancirgalancing of rotating masse8alancing a single cylinder Engin®alancing Multicylinder
Engines- Partial balancing in locomotive EngineBalancing linkages balancing machines

UNIT Il | FREE VIBRATION 9 0 0 9

Basic Features of Vibratory Systein§ypesi Single Degree of Freedom Systémransverse Vibration of BeariidNatural
Frequency by Ener gy MeQritical 8peeddampkdeFrek Yildration MfeSingleobgree Freed
System-Types of Damping Free Vibration with Viscous Damping, Critically Damped System, Under Damped Sy
Torsional Systems: Natural Frequency of Two and Three Rotor Systems.

UNIT IV | FORCED VIBRATION 9 0 0 |9

Response to Periodic ForceHarmonic Forcéd Force caused by UnbalanteSupport Motion- Logarithmic Decrement
Magnification Factoi Vibration Isolation and Transmissibility.

UNITV | GOVERNORS 9 0 0 9

Governors Types- Centrifugal governorsGravity controlled and spring controlled centrifugal goveriio@haracteristicq
- Effect of friction- Controlling Force other governor mechanisms.

Total (45L) = 45 Periods

TEXT BOOKS:

1. | Design of Machinery, Fourth Edition, by R.L. Norton, McGraw Hill, 2007
2. | Mechanical Vibration, V.P.Singh, Dhanpatrai, Delhi

REFERENCE BOOKS:

1. |Ballaney P. L., ATheory of Machines and Mechanisms",
2. |Shigley, J.E. and Uicker, J.J., fATheory of Machi
3. | AmithabhaGh o s h, and Ashok Kumar Mal i k., AiTheory of N

West Press Limited, 1998.
4. | Prof.Nakara, IITDelhi Reference Books

E-REFERENCES:

1. | www.university.youth4work.com/IIT _Kharagpur_Indidnstituteof-Technology/study/1658ynamicsof-
Machineryebook
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http://www.university.youth4work.com/IIT_Kharagpur_Indian-Institute-of-Technology/study/1653-dynamics-of-Machinery
http://www.university.youth4work.com/IIT_Kharagpur_Indian-Institute-of-Technology/study/1653-dynamics-of-Machinery

2. | http://nptel.ac.in/courses/112104114/

COURSE OUTCOMES: Bl oon
Taxonomy
On completion of the course the student will be able to Mapped
CO1 | Apply basic principles of mechanisms in mechanical system. Apply
CO2 | Familiarize the static and dynamic analysis of simple mechanisms. Understand
CO3 | Analyze the mechanical systems subjected to free vibration. Analyze
CO4 | Analyze mechanicaystems subjected to forced vibration. Analyze
CO5 | Analyze the various types of governors and its speed control mechanism. Analyze
COURSE ARTICULATION MATRIX
COs/POs|PO1|PO2|PO3|PO4|PO5|PO6|PO7| PO8 |PO9| PO10| PO11|PO12| PSO1 | PSO2| PSO3
COo1 2 2 3 3 1 1 3 2 1 2
CO2 2 2 3 2 1 1 3 2 1 2
Co3 2 2 3 2 1 3 2 1 2
CO4 2 2 3 2 1 1 3 2 1 2
CO5 1 2 3 2 1 3 2 1 1
Avg 18(20|30|22]| 1 1.0 3.0 2.0 1.0 1.8

3/2/17 indicates strength of correlation (3i High, 2- Medium, 1- Low)
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>9MTMOL ADVANCED PHYSICAL METALLURGY Semester

PREREQUISITES Category | OE Credit 3
L T P TH

Engineering physics Hours/Week
3 0 0 3

CourselLearning Objectives

1 | Toimpartknowledgeonthecrystalstructurediffusion, phasediagramdor variousengineeringnaterials.
Unit | CRYSTAL STRUCTURES 9 0 0 9

Review of atomic bonds, Lattice, unit cell, crystal systems and Bravais lattices; Principal crystal struBi@:
FCC, HCP and its characteristics; Miller indices ¢oystallographic planes and directions, interplanar spa
Volume, planarand linear atomic density; Polymorphismand allotropy; CsCl, NaCl, Diamondstructuressingle
crystalandpolycrystallineandamorphousnaterialsisotropyandanisotropy;Simpleproblemsn theabovetopics

Unit I CRYSTALLINE IMPERFECTIONS 9 0 0 9
Types of point defects, effect of temperature on vacancy concentration, interstitialctitesdral and tetrahed
sites; Line defect$ dislocationsi Ed g e , screw and mixed di sl ocati orf

defectsi grain boundariestilt boundariessmall angle grain boundaries ASTM grain size number,grain size
determinationsyolumedefects;Simpleproblemsn theabovetopics.

Unit 1l ATOMIC DIFFUSION IN SOLIDS AND SOLIDIFICATION 9 0 0 9
OF METAL
Diffusion mechanisms, steady state diffusion and-steady state diffusickRi c k 6 s f i r st I
Kirkendall ef fect and Darkendés equation; Factor

Simple problems in the abovepics; Basic principles of solidification of metals and alloys; Growth of crys
Planar growth, dendritic growth, Solidification time, dendrite size; Cooling curves; Cast or Ingot sti
Solidification defectsi Control of castingstructure;Directional solidification i single crystal growth; Simple
problemsn theabovetopics.

Unit IV PHASE DIAGRAMS 9 0 0 9

Phases, solid solution types, compounds, HURwet hery rul es; Gi bbb6s phas:¢
Binary isomorphous allogystem$ composition and amount of phases, development of microstriictaguglibrium
and norequilibrium cooling Coring and its effects, homogenization; Binary eutectic systemmposition ang
amount of phases, development of microstructure; Eute®eiitectic and monotectic reaction, Phase diagramsg
intermediate phases and compounds; Ternary phase diagrams. Simple problems in the above
topics.

Unit V IRON-CARBON PHASE DIAGRAM 9 0 0 9

Iron-carbon diagram, Phases in€eaystem|nvariant reactions, Microstructure of slowly cooled steels, compos
and amount of phases, Effect of Alloying elements oi€Fsystem, Type, structure, properties and applicator]
Plain CarbonSteelsand different typesof Castiron; IS Specificationfor Steelsand Castlrons,
Simpleproblemsn abovetopics.

Total (45+0)= 45Hours

Text Books:

1 DonaldR.A s k e | a rBdendendiErgineeringpfMa t e r Thansaldearning,India Edition, 2007.

2 William D.Callister,i Ma t eScienadargl Engineeringi An | nt r o d dtlc @dition, dahnWiley &
Sons, New York, USA, 1997.

ReferenceBooks:
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1 |AvnerSH . 0 latroductionto PhysicaMe t a | |MeGrawHil Book Co, New York, USA, 1997.

2 [Donald R Askeland, 06 Essentials of Mat eri al

2007

S

3 |Raghavalv., i P h 'y $etaladyi PrinciplesandP r a c tPriertieeHall of India Ltd., New Delhi, 199.

4 |William F.Smith,i F o u n do&MatewatsScienceandE n g i n e $econdadifion, McGraw-Hill Inc,
New York, 1993.

) Bl oomo
CourseOutcomes: Taxonomy
Uponcompletionof this coursethestudentswill be ableto: Mapped
Describehebasiccrystalstructure prientationandtheirinfluenceon _
COo1 . : L2: Understanding
macroscopi@roperties.
cO2 Discusgherole of imperfectionsn strengtheninghe materials. L2: Understanding
Diagonise the diffusion mechanismin solidification of materials under
COo3 different conditions. L4:Analysing
Apply theconcepbf phasaliagramsn equilibriumtransformatiorof _
CO4 . L3:Applying
materialsphases.
Constructhe Fe-Fe;C phasadiagramanddiscussvariouspropertiesof steel .
CO5 L3:Applying
and castron.
COURSEARTICULATION MATRIX
CO/PO | PO1| PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1| PSO2| PSO3| PSO4
CO1 1 1 1 1 1 1
CO2 1 1 1 1 1 1
CO3 1 1 1 1 1 1 1
CO4 1 1 1 1 1
CO5 1 1 1 1 1
Avg. 10| 10| 10| 10| 10| 10| 10 1.0 1.0 1.0 1.0
3/2/T-indicatesstrengthof correlation(3- High, 2-Medium,1- Low)
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22MTMO2 THERMODYNAMICS AND KINETICS IN METALLURGY Semester

PREREQUISITES Category | OE | Credit 3
L T P TH

Engineering physicsand Engineering chemistry Hours/Week

3 0 0 3

CourseLearning Objectives

1 | Tolearnthebasicprinciplesandconceptof thermodynamic thefield of Metallurgyandmaterials;and
to learnaboutequationsindtheir applications.
Unit | FUNDAMENTAL CONCEPT AND INTERNAL ENERGY 9 0 0 9

Introduction: System and surrounding, Classification of systems, Path and state properties, Therm
processes, Thermodynamic equilibrium, Reversible and Irrevemibtesses. First law of thermodynamics: H
and work, Internal energy, Heat capacity of materials, Cp-Cv relations, Nernst Equation, Enthalpy,
ThermochemistriHess'daw, Kirchoff's law, Maximumflametemperature.

Unit Il ENTROPY AND AUXILARY FUNCTIONS 9 0 0 9

Secondlaw of thermodynamics:Carnot cycle, Entropy - Statistical interpretationof entropy, Free energy,
Combinedstatemenof first and secondaws, Thermodynamidunctions- Maxwell's relations,Gibbs Helmholtz
equationThird andZerothlaws of thermodynamics Definition, conceptandapplications
Unit 1l THERMODYNAMIC POTENTIALS AND PHASE 9 0 0 9

EQUILIBRIA
Thermodynamic potentials: Fugacity, Activity and Equilibrium constant. Clauslayperon equation, Troutor
rule. Le Chatelier's principle, Vant Hoff's equation. Equilibria in phase diagrams: Phase rule, Phase
Thermodynamic®f surfacesjnterfacesand defects,P-G-T diagrams,Application of free energy- composition
diagramgo the studyof alloy systems.

Unit IV THERMODYNAMICS OF SOLUTIONS 9 0 0 9

Gibbs- Duhemequation,Partialand integral molar quantities,chemicalpotential,Ideal solutions- Raoult'slaw,
Real solutions, Activity coefficient, Henry's law, Alternative standard states, Sievert's law, Mixing functions
excess functions, Regular solutions, Applications of Gitibshem equation.

Unit V THERMODYNAMICS OF REACTIONS AND KINETICS 9 0 0 9

Electro chemical process: Cells, Interconversionof free energy and electrical work, Determination of
thermodynamiaquantitiesusing reversiblecells, Solid electrolytic cells. Kinetics: First, Secondand third order
reactionsArrheniusequation activationenergy Determinatiorof orderof thereaction.

Total (45+0)= 45Hours

Text Books:

1 Upadhyayds SandDubeR K., "Problemsn MetallurgicalThermodynamicg& Kinetics",Pergamorn977.

2 |AhindraGhosh,Textbookof Materials& MetallurgicalThermodynamic®renticeHall India, 2002

3 |- David R Gaskell,"Introductionto the Thermodynamicsef Materials",Fifth Edition, Taylor & Francis,2008
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ReferenceBooks:

1 |DavidV Ragone;Thermodynamic®f Materials- Volume-1", JohnWiley & Sons,Inc. 1995.

2 Dr S.KDutta,ProfA.B.Lelei Metallurgicalthermodynamic&ineticsandnumericals,S.Chand&o

Ltd.,NewDelhi 2011

3 |DarkenLS andGurry RW,"PhysicalChemistryof Metals",CBS publicationsanddistributors,2002.

4 |ParkeRH, "An introductionto chemicalmetallurgy”,PergamorpressNew York, seconckedition,1978.

5 |KapoorM.L., i C h e nandMatdllurgicalThermodynamic¥ol. | andl | NemChand,1stEd.,1981

) Bl o0 mo s
CourseOutcomes: Taxonomy
Uponcompletionof this coursethestudentswill beableto: Mapped
co1 | -| Discusghefundamentatonceptsf thermodynamicandinternalenergy L2: Understanding
CcO?2 | :| Statethethermodynamicentropyandauxilaryfunctions. L2: Understanding
cos | - Identify the basiclaws,chemicalpotentialandphaseequilibria. L4:Analysing
Co4 | :| Describehethermodynamicef thesolutionandvariousimportantequations. L2: Understanding
CO5 | :| Apply to solveproblemselatedto electrochemicgbrocesseandkinetics. L3:Applying
COURSEARTICULATION MATRIX
CO/PO | PO1| PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1| PSO2| PSO3| PSO4
Co1 1 1 1 1 1 1
CO2 1 1 1 1 1
CO3 1 1 1 1 1
CO4 1 1 1 1 1 1
CO5 1 1 1 1 1 1
Avg. 10| 10| 10| 10| 10| 10| 1.0 1.0 1.0 1.0 1.0
3/2/1-indicatesstrengthof correlation(3- High, 2-Medium, 1- Low)
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22MTMO3 MECHANICAL BEHAVIOUR OF MATERIALS Semester

PREREQUISITES OE Credit 3

L| T | P | TH

Engineering physics Hours/Week
3 0 0 3

CourseLearning Objectives

1 | Toknowthefundamentatonceptof deformatiorbehaviourfor structuralengineeringapplications.

Unit | DISLOCATIONS AND PLASTIC DEFORMATION 9 0 0 9

Strength of perfect crystal and need for dislocations; Characteristics of dislodatiage dislocation, Scre
di sl ocati on, Burgerés vector, mi x ed diiPerls stress, Cioss Bli
Climb; Dislocations ifFCC, HCP and BCC lattice; Stress fields and energies of dislocations, forces on and
dislocations; Dislocation density; Intersections of dislocatibndogs and kinks; Dislocatiommultiplication;
Dislocation pileups; Deformation by slip and twinmg; Critical resolved shear stress; Deformation
bandsandkink bands.

Unit Il STRENGTHENING MECHANISMS 9 0 0 9

Strain hardening; Grain boundary strengthening; Solid solution strengthemietd-point phenomenon, stra
ageing; Precipitation hardening Conditions for precipitation hardening, Ageing, Formation of precipit
coarsening of precipitates, Mechanism of strengthening; Dispersion strengthening; Fiber strengthening; N
strengthening exampledor abovestrengtheningnechanismé$rom ferrousandnonferroussystemsBauschinger
effect; Preferredrientation;Severplasticdeformation.

Unit I FRACTURE AND FRACTURE MECHANICS 9 0 0 9

Types of fracturd ductile and brittle fracture, Ductile to Brittleransition Temperature (DBTT), Metallurgig
factors affecting DBTT, determination of DBTT, Hydrogen embrittlement and other embrittlement, The
cohesive strength of met al s, Griffithoés t heaoicsy
introduction, modes of fracture, stressintensity factor, strain energy releaserate, fracture toughnessand
determinatiorof KIC, introductionto COD, Jintegral.

Unit IV FATIGUE BEHAVIOUR AND TESTS 9 0 0 9

Fatigue:Stresscycles,S-N curves effect ofmeanstressfactorsaffectingfatigue,structural changesccompanying
fatigue, cumulative damage, HCF / LCF, thermechanical fatigue, application of fracture mechanics to fatigu
crack propagation, fatigue testing machines.

Unit V CREEP BEHAVIOUR AND TESTS 9 0 0 9

Creep curve, stagesin creep curve and explanation, structural changesduring creep, creep mechanisms,
metallurgical factors affecting creep, high temperaturealloys, stressrupture testing, creep testing machines,
parametetriecnethodsf extrapolationDeformationMechanisnMaps

Total (45+0)=45Hours

Text Books:

1 GeorgeE. Dieter,i Me ¢ h avreit cad |l 3rd EditigngMcGraw-Hill Publications,New York, S| Edition,
2004

2 |Mar c Avedyrebres , Kri shan Kumar Chawl a, fiMechanic
Press, UK, 2009.
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ReferenceBooks:

1 |ReedHill, R.E.,"PhysicalMetallurgyPrinciples" Affiliated EastWestPressNew Delhi, 1992.

2 |Davis.H.E.Troxell G.E.,Hauck.G.E.Wi T Hestingof EngineeringMia t e r Mc&raveHbll, 1982.

3  |Wulff etalVol. lll i Me ¢ h éBehiaviomfiMa t e r JolmWikyandSonsNew York, USA, 1983.

4 [Honeycomb&k.W.K.,fi P | e&sformationof Ma t e r Edadrdéraold Publishers1984

CourseOutcomes:
Uponcompletionof this coursethestudentsill beableto:

Bl oomo g
Taxonomy
Mapped

co1 | Discusshe mechanicabehaviourof materials.

L2: Understanding

co2 | - | Discusghestrengtheningnechanismsef materials.

L2: Understanding

CO3 | : | various theories describing fracture mechanics.

List the varioustypes of fracturesnd their mechanisms, fractumaechanics and

L2: Understanding

CO4 | : | fatigue testing machines.

Discussthe fatigue behaviourand the mechanismof fatigue, SN curve and

L2: Understanding

CO5 | : | testing machines.

Describethe creepbehaviour andgnechanismfactorsaffectingcreepandcreep

L2: Understanding

COURSEARTICULATION MATRIX

CO/PO | PO1| PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1| PSO2| PSO3| PSO4
Co1 1 1 1 1 1 1

COo2 1 1 1 1 1 1

CO3 1 1 1 1 1 1
CO4 1 1 1 1 1 1
CO5 1 1 1 1 1 1

Avg. 10(10| 10| 10| 10| 10| 10 1.0 1.0 1.0 1.0

3/2/T-indicatesstrengthof correlation(3- High, 2-Medium,1- Low)
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22MTMO04 RATE PROCESSESIN METALLURGY Semester
PREREQUISITES OE | Credit 3
L | T | P |TH

Engineering physics Hours/Week
3 0 0 3

CourseLearning Objectives

1 | To learnthe basic principles and concepts of kinetics in the dowfaimetallurgyand materials; téearn
aboutequationsaandtheir applications; Ando appreciatehatmetallurgicalineticsasa Knowledgebase
with abundanapplications.

Unit | INTRODUCTION 9 0 0 9

Introduction: Role of kinetics, heterogeneous and homogeneous kinetics, Role of heat and mass tf
metallurgical kinetics, rate expression, Effect of Temperature and concentration on rkamims: effect of
temperature (Arrhenius Equation), Effect of concentration (order of a reaction), significance and determina
activationenergy.

Unit 1l KINETICS OF SOLID-FLUID REACTION 9 0 0 9
Kinetics of solidfluid reaction: kineticsteps, rate controlling step, definition of various resistances in series, sh
core model, chemical reaction as rate controlling step, Product layer diffusion as rate controlling step, Mas
through external fluid film as rate controlling gideat transfer as the rate controlling step, Concentration bod
layer, definition and significance of heat and mass transfer coefficient, Theoretical models
for masdransfercoefficients,Correlationdor heatandmasdransfercoefficients

Unit 1l LIQUID -SOLID PHASE TRANSFORMATION 9 0 0 9

Principles of Solidification in metals and alloys: thermodynamics involved, eutectic and pef@eladification,
Homogeneous and heterogeneous nucleation, Mechanisms of growthSBlgtification Processing.

Unit IV SOLID STATE PHASE TRANSFORMATIONS 9 0 0 9

Nucleationand growth Kinetics, homogeneouand heterogeneousansformation Precipitation:Coherencyage
hardeningparticle CoarseningOstwaldripening,Orderdisorderntransformationspinodaldecompositionmassive
transformations

Unit V SOLID STATE PHASE TRANSFORMATIONS IN STEEL 9 0 0 9
Reconstructive and displacive transformations; Pearlitic transformation: mechanism and kioéticarVehl
equation, morphology of pearlite; Bainitic transformation: mechanism and kinetics; morphology of upper ba

lower bainite; Martensitic transformation:Mechanism diffusionlessdisplacive nature;morphologyof high
carbonandlow carbonmartensite.

Total (45+0)= 45Hours

Text Books:
1. | AhindraGhoshandSudiptoGhosh,A Text book of MetallurgicalKinetics, PHI learningPvt. Ltd., New
Delhi, 2014

2. | H.S.Ray,Kineticsof MetallurgicalReactionsInternationalScienceublisher,1993.

w

F.HabashiKineticsof MetallurgicalProcessesdvietallurgy ExtractiveQuébec1999.
4. | UpadhyayaG S andDubeR K., "Problemsin Metallurgical Thermodynamic# Kinetics", Pergamon,
1977.
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ReferenceBooks:

1. | Phasdransformationsn metalsandalloys- D.A. PotterandK.E. Easterling CRCPress,

1992.2. Transformationgn Metals,P.G.ShewmonMc-GrawHill, 1969.

2. | Introductionto PhysicalMetallurgyi S.N. Avner, TataMcGrawHill, 1997.

3. | PhysicalMetallurgyPrinciples R. E. ReedHill andR. Abbaschian3rd ed,PWSKent

Publishing,1992.

4. | ModernPhysicalMetallurgy,R. E. SmallmanButterworths 1963

) Bl oomb
CourseOutcomes: Taxonom
Uponcompletionof this coursethe studentswill beableto: Mappedy

co1 | : Discusghethermodynami@spect®f phasechanges.

L2: Understanding

coz | - Discusghefundamental®f solidi fluid reactions.

L2: Understanding

CO3 | : | processes.

Explainthe eutecticandperitecticsolidificationsandrapidsolidification

L2: Understanding

coa | Describehefundamentalsf solidification.

L1: Remembering

cos | - Apply the solid statephasdransformationsn steel.

L3:Applying
COURSEARTICULATION MATRIX
CO/PO | PO1| PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1| PSO2| PSO3| PSO4
Cco1 1 1 1 1 1 1
CO2 1 1 1 1 1 1
CO3 1 1 1 1 1 1
CO4 1 1 1 1 1 1
CO5 1 1 1 1 1 1
Avg. 10| 10| 10| 10| 10| 10| 1.0 1.0 1.0 1.0 1.0

3/2/1-indicatesstrengthof correlation(3- High, 2-Medium, 1- Low)
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22MTMO5 CORROSION AND SURFACE ENGINEERING Semester
PREREQUISITES OE | Credit 3
L| T | P | TH

Engineering chemistry Hours/Week
3 0 0 3

CourseLearning Objectives

1 | To understandhe corrosionandsurfaceengineeringwith its applicationin engineeringdield.
Unit | MECHANISMS AND TYPES OF CORROSION 9 0 0 9

Principles of direct and Electro chemical Corrosion, Hydrogen evolution and Oabgerption mechanisms
I Galvanic corrosion, Galvanic serigpecific types of corrosion such as uniform, Pitting, Intergranu
Cavitations,Crevice Fretting, Erosionand StressCorrosion,corrosionfatigue, hydrogendamagei Factors
influencingcorrosion

Unit Il TESTING AND PREVENTION OF CORROSION 9 0 0 9

Corrosion testing techniques and procedufesrrosion Testing ASTM Standards, Pitting Corrosion T¢
Hydrogen Induced Cracking Test, Sulphide Stress Corrosion CrackingPTegention of Corrosieesign
against corrosionModifications of corrosive enronmenti Inhibitorsi Cathodic ProtectionSpecial surfacing
processes.

Unit 1l CORROSION OF INDUSTRIAL COMPONENTS 9 0 0 9

Corrosionin fossil fuel power plants, Automotive industry, Chemical processingndustries,corrosionin
petroleumproduction operations and refining, Corrosion of pipelimesar of industrial components.

Unit IV SURFACE ENGINEERING FOR WEAR AND CORROSION 9 0 0 9
RESISTANCE

Diffusion coatingd Electro and Electroless Platiiiglot dip coating HardfacingMetal spraying, Flame and
Arc processesConversion coatingSelection of coating for wear and Corrosion resistance.

Unit V THIN LAYER ENGINEERING PROCESSES 9 0 0 9

Laserand ElectronBeamhardeningi Effect of processvariablessuchas powerand scanspeed- Physical
vapordeposition, Thermadvaporation, Arwaporization Sputtering, lon plating Chemicalvapordeposition
T Coatingof tools, TiC, TiN, Al.Os; andDiamondcoatingPropertiesandapplicationsof thin coatings

Total (45+0)=45Hours

ReferenceBooks:
1.

FontanaG., CorrosionEngineeringMcGrawHill,1985.
KennethG. Budinski,SurfaceEngineeringor WearResistancePrenticehall,1992.

ASM MetalsHandBooki Vol. 5, SurfaceEngineering,1996.

DennyA Jonesii P r i nandpmVemrtisrofc o r r o2Z%ditian,&renticeHall, New Jersey,1995.
ASM International SurfaceEngineeringor CorrosionandWearResistance,2005.
SchweitzerP.A., CorrosionEngineeringHandBook, 3rd Edition, Marcel Decker,1996.

o oAl W
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Bl oomb

CourseOutcomes: Taxonomy
Uponcompletionof this coursethestudentswill beableto: Mapped
CO1 | : | Namethedifferenttypesof corrosionandtheir mechanism. L2: Understanding
cO2 Estimatecorrosionresistancdy differenttests. L4:Analysing
co3 Explainthe corrosionbehaviorof differentmetalsin differentindustries. L2: Understanding
Classifythedifferentformsof processingechnique®f surfaceengineering
Cco4 materials. L1: Remembering
CcO5 Selectthetype of depositionandsprayingtechnique. L3:Applying
COURSEARTICULATION MATRIX
CO/PO | PO1| PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1| PSO2 | PSO3| PSO4
CO1 1 1 1 1 1 1
CO2 1 1 1 1 1 1
CO3 1 1 1 1 1 1 1
CO4 1 1 1 1 1 1
CO5 1 1 1 1 1 1
Avg. 10|10} 10| 10| 10| 10| 10 1.0 1.0 1.0 1.0
3/2/1-indicatesstrengthof correlation(3- High, 2-Medium, 1- Low)
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22MTMO6 MATERIALS CHARACTERIZATION Semester

PREREQUISITES OE Credit 3

L| T | P|TH

Engineering physics Hours/Week
3 0 0 3

CourselLearning Objectives

1 | Toacquireknowledgeonvariouscharacterizationghemicalandthermalanalysisof metallurgical
componentsisingits analysigools.

Unit | OPTICAL MICROSCOPY 9 0 0 9

Metallographic specimen preparation. Maesamination-applications. Metallurgical microscopeprinciple,
construction and working,Qptic properties magnification, numerical aperture, resolving power, depth of f¢
depth of field, different light sources, lens aberrations and their remedial measures, Various illumin
techniquesbright field , dark field, phasecontrast,polarizedlight illuminations, interference
microscopyhightemperaturenicroscopyQuantitativemetallographyi Imageanalysis.

Unit Il X-RAY DIFFRACTION 9 0 0 9

Characteristic Xray spectrum, Bragg's Law, Diffraction methedsaue method, rotating crystal method ¢
powder method. Diffraction intensitystructure factor calculation.-Ky diffractometergeneral features, filter
and counters. Applications of X-ray diffraction in materials characterisationi Determination of
crystallitesize,crystalstructure precisdattice parametenneasuremertf stress.

Unit 1l ELECTRON MICROSCOPY 9 0 0 9

Electron beam specimen interactions. Construction and operation of Transmission Electron Micrds
Diffraction effects and image formatiorarious imaging modes, selected area diffraction, applications, spe|
preparation techniques. Scanning electron micros¢opyinciple, equipment, various operating modasd
applications,Electron probe microanalysef EPMA)- principle, instrumentationgualitative and
quantitativeanalysisintroductionto HRTEM, FESEM,EBSD.

Unit IV SPECTROSCOPICTECHNIQUES 9 0 0 9

X-ray spectroscopy EDS and WDS. Principle, instrumentation, working and applications of Auger Elg
spectroscopy, Xay photoelectron spectroscopy and Secondary ion mass spectroscopy / ion micrOyprtodze |
emission spectroscopy Atomic Absorption spectroscopyand X-ray fluorescencespectroscopy-
principle,constructionworking andapplicationslUV-Vis, FTIR andRamanrspectroscopy.

Unit V THERMAL ANALYSIS AND ADVANCED 9 0 0 9
CHARACTERIZATION TECHNIQUES

Thermal Analysis: Principles of differential thermal analysis, differential scanning calorimetry and -t
graviometric analysis Instrumentation and applications. Advanced characterization techniques: Scannin
microscopy- STM and AFM - principle, instrumentationand applications.Field ion microscopy
includingatomprobe- principles,instrumentatiorandapplications.

Total (45+0)=45Hours

Text Books:

1. | cullity, B.D., Elementsof X Ray Diffraction, AddisonWesleyPublishingCompanyinc, Philippines,
1978

2. | BrandonD. andW.D. Kaplan,MicrostructuralCharacterizationf Materials,JohnWiley & SonsLtd,
England,2013.
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Leng,Y., MaterialsCharacterizationintroductionto MicroscopicandSpectroscopitlethods John
Wiley & Sons (Asia) Pte Ltd, Singapore, 2008

ReferenceBooks:

1. | ASM HandbookVolume 10, MaterialsCharacterizationASM international USA, 1986.

- | VanderVoort, G.F.,MetallographyPrincipleandpractice ASM International 1999.

2
3. | PhillipsV A, ModernMetallographicTechniquesndtheir Applications Wiley Eastern1971.
4. | Angelo,P.C.,MaterialsCharacterizatiorReedElsevierlndia Pvt Ltd, Haryana2013.

. Bl oomb
CourseOutcomes: Taxonom
Uponcompletionof this coursethestudentwwill beableto: Mappedy

Discusghe principlesof metallurgicalmicroscopegppticalpropertiesand

Co1 various illumination techniques. L2: Understanding
Analyzethevariousdiffraction methods X -ray diffractometerand . _
Co2 determination of crystal parameter. L4:Analysing
co3 Discusshe principlesof TEM, SEM, EPMA. L2: Understanding
co4 Explainvariousspectroscopitechniques, L2: Understanding
CO5 Discusghechemicalandthermalanalysisusingadvanceanethods. L2: Understanding
COURSEARTICULATION MATRIX
CO/PO | PO1| PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12| PSO1| PSO2 | PSO3| PSO4
CO1 1 1 1 1 1
Cco2 1 11 1 1 1 1
CO3 1 1 1 1 1 1 1
CO4 1 1 1 1 1 1 1
CO5 1 1 1 1 1 1
Avg. 10| 10| 10| 10| 10| 10| 10 1.0 1.0 1.0 1.0
3/2/1-indicatesstrengthof correlation(3- High, 2-Medium, 1- Low)
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>oMTMo7 | AUTOMOTIVE, AEROSPACE AND DEFENCE MATERIAL Semester

PREREQUISITES OE Credit 3
L T P TH

Engineering physics Hours/Week
3 0 0 3

CourseLearning Objectives

1 | Tounderstandhe propertiesandapplications/ariousmaterialssuitablefor automobile aircraftand
defnceindustriesandits components.

Unit | MATERIALS FOR ENGINES AND TRANSMISSION 9 0 0 9
SYSTEMS
Materials selection for IC engines: Piston, piston rings, cylinder, Engine block, Connecting rod, Crank sh
wheels, Gear box, Gears, Splines, Clutches.

Unit I MATERIALS FOR AUTOMOTIVE STRUCTURES 9 0 0 9

Materials selection for bearings, leaf springs, ch&sieames, Bumper, shock absorbers, wind screens, pa
brake shoes, Disc, wheels, differentials , damping and antifriction fluids, Tyres and tubes. Mateelalstfonic
devicesmeantfor enginecontrol, ABS, Steering,SuspensionSensorsanti-collision, Anti-fog, Head

lamps.

Unit 1 AEROSPACE METALS AND ALLOYS 9 0 0 9

Types of corrosiori Effect of corrosion on mechanical propertiesStress corrosion crackinig Corrosion
resistance materials used for space vehicles. Heat treatment of carbdnaitealaium alloys, magnesium allo
and titanium alloy§ Effect of albying treatment, heat resistance alldy®ol and die steels, magnetic allo
powder metallurgyapplication of materialgsn Thermal protection systenas Aerospacevehiclesi super

alloys

Unit IV CERAMICS AND COMPOSITES 9 0 0 9

Introductioni physical metallurgy i modernceramic materialsi cermet- cutting tools i glassceramici
production of semfabricated forms Plastics and rubbér Carbon/Carbon composites, Fabrication processe
involved in metal matrixomposites shape memory alloyisapplications in aerospace vehicle design.

Unit V NUCLEAR WASTE AND RADIATION PROTECTION, 9 0 0 9
IRRADIATION EFEFCTS
Introductiorrunit of nuclearadiationTypesof wastei disposal ICRPrecommendationgadiation
hazardsaandpreventioni radiationdoseunits - IrradiationExaminationof Fuels,Irradiationbehaviour ofmetallic
uraniumi irradiation growth, thermal cycling, swelling, adjusted uranium, blistering in uranium rods. Irraq
effectsin ceramicoxide and mixed oxide fuels, definition and units of burn up, main causesf fuel element
failurein powerreactorsandremediego avoidfailures.

Total (45+0)=45Hours

ReferenceBooks:

1.| ASM Handbookfi S e | eotMater@laVol. 1and2 6ASM MetalsPark,Ohio.USA, 1991.
2.| MaterialsScienceandEngineeringWillium D. Callister, Jr.JohnWiley& Songppu bl i cat i on g
Materials Science and Engineering Adapted By R. Balasubramaniam, WileyHddian -2010.
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3.| MaterialScienceandEngineeringV. RaghavanPrenticeHall of India, 4th Edition.

4.| EngineeringMetallurgy Applied PhysicalMetallurgy,R. A. Higgins,6th Edition

5.] GladiusLewis,ii S e | eotEngineeningMa t e r RremticeHall Inc. NewJersey USA, 1995.

6.| CharlesJA andCraneFA. A.,i S e | eandUsedf BngineeringMa t e r 3rdaEditson, ,

Butterworths, London UK, 1996
7.| ASM Handbookii Ma t eSelécaohandD e s i \goh 20, ASM MetalsPark Ohio.USA, 1997
8.| C a n t AutomofiveEngineeringLightweight,FunctionalandNovelMat er i al so6, Tay
Group, London, 2006

CourseOutcomes: Tgxlon%r?wm 0

Uponcompletionof this coursethestudentsill beableto: Mapped

col Describeghe materialsselectiorcriteriafor engineandtransmissiorsystems. L2: Understanding

Analyzethedifferentmaterialsusedfor automotivestructureandDifferent
Co2 electronic materials for automotiegplications. L4:Analysing
co3 Explainvarioustopicssuchaselementf aerospacenaterialsandmechanical L2- Understand
behaviourof materials, - nderstanding

cCO4 Compardhe ceramicsandcomposites oaerospacenaterials L4:Analysing

CO5 Examinethefuelsfor nucleamaterials. L3:Applying
COURSEARTICULATION MATRIX
CO/PO | PO1| PO2| PO3 | PO4 | PO5| PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1| PSO2| PSO3| PSO4
Co1 1 1 1 1
Co2 1 1 1 1 1 1
CO3 1 1 1 1 1
CO4 1 1 1 1 1 1
CO5 1 1 1 1 1 1
Avg. 10( 10| 10| 10| 10| 10| 10 1.0 1.0 1.0 1.0

3/2/1%-indicatesstrengthof correlation(3- High, 2-Medium, 1- Low)
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