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1.3.2 Average percentage of courses that include experiential learning through 

project work/field work/ internship during last five years 
 

ACADEMIC YEAR 2018-19 

S.No Name of the Programme No. of Courses 

1. B.E - Computer Science and Engineering 23 

2. B.E - Electrical and Electronics Engineering 21 

3. B.E - Electronics and Communication 

Engineering 

25 

4. B.Tech - Information Technology 6 

5. M.E - Computer Science and Engineering 13 

6. M.E – Communication Systems 10 

Total 98 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SANJEEV
Highlight



IDHAYA ENGINEERING COLLEGE FOR WOMEN 

CHINNASALEM-606 201, KALLAKURICHI DISTRICT, TAMIL NADU, INDIA. 
Approved by AICTE, New Delhi, Affiliated to Anna University, Chennai. 

2(f) Status of UGC, An ISO 9001: 2015 Certified Institution 
A Christian Minority Institution run by the Franciscan Sisters of the Immaculate Heart of Mary Society, Puducherry. 

Phone: 04151-258325, 258326 
Website: www.iecw.edu.in     Email ID: idhaya@iecw.edu.in 

 

 

S.No Program 

Name 

Program 

Code 

Course 

Code 

Course Name Project 

Work 

Field 

Work 

Internship 

1.  
B.E-CSE 104 GE8151 

Problem Solving and Python 

Programming 
√   

2.  B.E-CSE 104 CS8251 Programming in C √   

3.  B.E-CSE 
104 CS8351 

Digital Principles and System 

Design 
√   

4.  B.E-CSE 104 CS8391 Data Structures √   

5.  B.E-CSE 104 CS8392 Object Oriented Programming √   

6.  B.E-CSE 104 CS8491 Computer Architecture √   

7.  B.E-CSE 104 CS8492 Database Management Systems √   

8.  B.E-CSE 104 CS8451 Design and Analysis of Algorithms √   

9.  B.E-CSE 104 CS8493 Operating Systems √   

10.  B.E-CSE 104 CS8494 Software Engineering √ √  

11.  B.E-CSE 104 CS6501 Internet Programming √  √ 

12.  
B.E-CSE 104 CS6502 

Object Oriented Analysis and 

Design 
√   

13.  B.E-CSE 104 CS6503 Theory of Computation √  √ 

14.  B.E-CSE 104 CS6504 Computer Graphics √   

15.  B.E-CSE 104 CS6601 Distributed Systems √   

16.  B.E-CSE 104 IT6601 Mobile Computing √   

17.  B.E-CSE 104 CS6660 Compiler Design √   

18.  B.E-CSE 104 CS6659 Artificial Intelligence √ √  

19.  B.E-CSE 104 CS6703 Grid and Cloud Computing √   

20.  B.E-CSE 104 CS6003 Ad hoc and Sensor Networks √   

21.  B.E-CSE 104 EC6703 Embedded and Real Time Systems √ √ √ 

22.  
B.E-CSE 104 CS6801 

Multi – Core Architectures and 

Programming 
√   

23.  B.E-CSE 104 CS6008 Human Computer Interaction √   

24.  B.E-EEE 105 EE8351 Digital Logic Circuits √   

25.  B.E-EEE 105 EE8391 Electromagnetic Theory √   

26.  B.E-EEE 105 EE8301 Electrical Machines - I √ √  

27.  B.E-EEE 105 EC8353 Electron Devices and Circuits √   

28.  B.E-EEE 105 EE8401 Electrical Machines - II √   

29.  B.E-EEE 105 EE8402 Transmission and Distribution √ √  

30.  B.E-EEE 105 EE8403 Measurements and Instrumentation √   

31.  B.E-EEE 105 IC8451 Control Systems √   

32.  B.E-EEE 105 EE6501 Power System Analysis √   

33.  B.E-EEE 105 EE6503 Power Electronics √   
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34.  B.E-EEE 105 EE6504 Electrical Machines - II √   

35.  B.E-EEE 105 IC6501 Control Systems √   

36.  B.E-EEE 105 EE6602 Embedded Systems √   

37.  
B.E-EEE 

105 EE6603 Power System Operation and 

Control 
√   

38.  B.E-EEE 105 EE6002 Power System Transients √   

39.  B.E-EEE 105 EE6701 High Voltage Engineering √   

40.  B.E-EEE 105 EE6702 Protection and Switchgear √ √  

41.  B.E-EEE 105 EE6703 Special Electrical Machines √   

42.  B.E-EEE 105 EE6005 Power Quality √   

43.  
B.E-EEE 

105 
EE6801 

Electric Energy Generation, 

Utilization and Conservation 
√   

44.  
B.E-EEE 

105 
EE6010 

High Voltage Direct Current 

Transmission 
√   

45.  
B.E-ECE 

106 
BE8254 

Basic Electrical and 

Instrumentation Engineering 
√ √  

46.  B.E-ECE 106 EC8252 Electronic Devices √   

47.  B.E-ECE 106 EC8351 Electronic Circuits- I √  √ 

48.  B.E-ECE 106 EC8352 Signals and Systems √   

49.  B.E-ECE 106 EC8392 Digital Electronics √   

50.  B.E-ECE 106 EC8391 Control Systems Engineering √   

51.  B.E-ECE 106 EC8452 Electronic Circuits II √   

52.  B.E-ECE 106 EC8491 Communication Theory √ √  

53.  B.E-ECE 106 EC8451 Electromagnetic Fields √   

54.  B.E-ECE 106 EC8453 Linear Integrated Circuits √   

55.  B.E-ECE 106 EC6501 Digital Communication √   

56.  
B.E-ECE 

106 EC6502 Principles of Digital Signal 

Processing 
√   

57.  
B.E-ECE 

106 EC6503 Transmission Lines and Wave 

Guides 
√   

58.  B.E-ECE 106 CS6303 Computer Architecture √   

59.  B.E-ECE 106 CS6551 Computer Networks √   

60.  B.E-ECE 106 EC6601 VLSI Design √   

61.  B.E-ECE 106 EC6602 Antenna and Wave propagation √   

62.  B.E-ECE 106 EC6001 Medical Electronics √   

63.  B.E-ECE 106 EC6701 RF and Microwave Engineering √   

64.  
B.E-ECE 

106 
EC6702 

Optical Communication and 

Networks 
√   

65.  B.E-ECE 106 IT6005 Digital Image Processing √   

66.  B.E-ECE 106 EC6011 Advanced Computer Architecture √   

67.  B.E-ECE 106 EC6016 Opto Electronic Devices √   

68.  B.E-ECE 106 EC6801 Wireless Communication √   
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69.  B.E-ECE 106 EC6802 Wireless Networks √   

70.  B.Tech-IT 205 IT8201 Information Technology Essentials √   

71.  B.Tech-IT 205 IT6501 Graphics and Multimedia √   

72.  B.Tech-IT 205 IT6503 Web Programming √ √  

73.  B.Tech-IT 205 IT6602 Software Architectures √ √  

74.  
B.Tech-IT 

205 
IT6702 

Data Ware Housing and Data 

Mining 
√   

75.  B.Tech-IT 205 IT6801 Service Oriented Architecture √   

76.  
M.E-CSE 405 CP5151  

Advanced Data Structures and 

Algorithms  
√   

77.  M.E-CSE 405 CP5153  Operating System Internals  √   

78.  M.E-CSE 405 CP5154  Advanced Software Engineering  √   

79.  M.E-CSE 405 CP5191  Machine Learning Techniques  √   

80.  M.E-CSE 405 CP5201 Network Design and Technologies  √   

81.  M.E-CSE 405 CP5291 Security Practices √   

82.  M.E-CSE 405 CP5292  Internet of Things  √   

83.  M.E-CSE 405 CP5293  Big Data Analytics √   

84.  M.E-CSE 405 CP5092 Cloud Computing Technologies √   

85.  M.E-CSE 405 CP5094 Information Retrieval Techniques √   

86.  
M.E-CSE 405 CP5005  

Software Quality Assurance and 

Testing  
√   

87.  M.E-CSE 405 CP5073  Embedded Software   Development √   

88.  M.E-CSE 405 CP5097  Mobile Application Development  √   

89.  M.E-CS 403 CU5191 Advanced Radiation Systems √   

90.  
M.E-CS 403 CU5151 

Advanced Digital Communication 

Techniques 
√   

91.  
M.E-CS 403 AP5152 

Advanced Digital Signal 

Processing 
√   

92.  
M.E-CS 403 CU5091 

Advanced Satellite Communication 

and Navigation Systems 
√   

93.  
M.E-CS 403 CU5291 

Advanced Wireless 

Communication Systems 
√   

94.  M.E-CS 403 CU5201 MIC and RF System Design √   

95.  M.E-CS 403 CU5071 Digital Communication Receivers √   

96.  M.E-CS 403 DS5291 Advanced Digital Image processing √   

97.  
M.E-CS 403 MU5091 

Multimedia Compression 

Techniques 
√   

98.  M.E-CS 403 NC5291 Communication Network Security √   
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GE8l51 PROBLEN,I SOLVING AND P\']-I ION PROGRAN,IN'I ING LTPC
3 003

OB.IECTIvES:

To kno*' the basics ol-algorithmic prohlem soli rng

'l'o rcad and rrrite simplc lrr,lhon programs.
'l'o der"clop Pvthon programs *ith conditionals and loops.

To define P.rthon linctions and call them.

To use Python data structures -- lists. tuples. dietionarics.
'l'o do input/output rvith filcs in Python.

T]NI]'I ALGORITHNIIC PROBLEN,I SOLYING 9
Algorithms. building blocks of algorithrns (stateneilts. state. control florv. functions). notation (pseudo code. florv chart,
programming language), algoritlimic problem solving. simple strategies lbr developing algorithms (iteration, recursion).
Illustrative problems. find minirnum in a list. inserl acard in a list olsorted cards" guess an integer number in a rarrge, To*,ers of
Hanoi.
I]NII'II DA'I'A, I]XPRESSIONS, STATE},IENTS 9
P1'thon intcrprctcr and interactive mode; values and types: int" tloat. boolean. string. and list. variablcs. cxpressions, statemcnts.
tuple assignment, precedence of operators, comments: modules and functions, function dellnition and use" florv of cxecution.
parameters and arguments: Illustrative programs: exchange the r,alues ol trvo variables, circulate the values of n Variables.
distancc bclteen tuo points
TINIT III CONTROI, FLOW, FT]NCTIONS 9
Conditionals: Boolean values and operators. oonditional (it). alternative (i1:else), chained conditional (if-elif-else): lteration:
state, while. for. break, continue, pass: Fruitful functions: retum values, parameters, local and global scope, function compositiorr,
reoursion; Strings: string slices. immutability, string funotions and methods, string module; Lists as arrays. Illustrative programs:
square root, gcd, exponentiation, sum an array ofnumbers. linear search. binary search.

T]NIT IV LISTS, TT]PLES, DICTIONARIES
Lists: list operations" list slices, Iist methods, Iist loop" mutability, aliasing, cloning lists. list parameters, Tuples: tuple
assignment. tuple as retum value; Dictionaries: operations and methods; advanced list processing - list comprehension:
lllustrative programs: selection sort.insenion sort. rnerge sort, histogram.

9

UNIT V FILES, MODTiLE,S, PACK-AGES 9
Files and exception: text files, reading and writing files, format operator; command line arguments, errors and exceptions.
handling cxceptions. modules. packages, lllustrative programs: r.vord count, copy file.

TOTAL:45 PERIODS
OTITCONIES:

flpon completion of the course, students will be able to

Develop algorithmic solutions to simple computational problems

- Read, write, execute by hand simple Python programs..

X Decompose a Python program into functions.

L! Represent compound data using Pl,thon lists. tuples, dictionaries.

tl Read and write data liom/to files in Python Programs.

TEXT BOOKS:
1. Allen B. Downey, "Think Pylhon: Hou,to Think Like a Computer Scientist", 2nd edition, Updated for Python 3,

ShrofTO'Reilly Publishers, 2016 (http //greenteapress.com/up/think-python/)
2. Guido van Rossum and Fred L. Drake Jr, -An Introduction to Plthon - Revised andupdated for Python 3.2,

Network Theory Ltd." 2011.
REFERENCES:

1. John V Guttag, 
-lntroduction 

to Computation and Programming Using Python", Revisedand expanded Edition,
MIT Press,20l3

2. Robert Sedgervick, Kevin Wayne, Robert Dondero, 
-Introduction 

to Programming in Pl.thon: An Inter-disciplinary
Approaoh, Pearson lndia Education Services Pvt. Ltd., 2016-

3. Tirnothy A. Budd. 
-Exploring 

Pythonll, Mc-Grarv Hill Education (India) Private Ltd.,, 2015.
4. Kenneth A. Larnbert, 

-Fundamentals 
of Pl.thon: First Programsll, CENGACE Learning,20l2.

5. Charles Dierbach. 
-Introduction 

to Computer Science using Python: A ComputationalProblem-Solving F'ocus,

Wiley India Edition, 2013.
6. Paul Gries, .lennifer Campbell and Jason Montoio. Practical Programming: An Computer Science using

,M.E.,Ph.D.,M.B.A"M'lsTE"F 
lE;

PRINCIPAL

?fiHAYA
f;l+!NNPt$

NGG. COLLEGE FOR WOMEN

:: EM.6O5 ?G1. KALLAKURICHI D'I''

Python 3ll, Second edition, Pragmatic Programmers, LLC,2013.
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cs82s1 PROGR,{N'IN{ING I\ C LTP C
3003

OtsJI]CTI\IES:
r 'l'o dcvclop C Programs using basic programming constructs

e To develop C prograrns using arral's and strings

r To develop applications in C using funotions . pointers and structuros

r To do inputr'output and file handling in C

TINIT I BASICS OF C PROGR.\N{N,TING 9

Introduction to programming paradigms - Structurc o1'C progtanr - C prograrnming: Dala Types-Slorage classes - Clonstants

- Enumeration Constants - Key,'vords - Operators: Precedencc and Associativrti, - Expressions - lnput/Ori1pul statements,
Assignmcnt statcmcnts Dooision making stalements - Switch statemenl - Looping statelnenls - Pre-processor directives -

Compilation process

T]NIT II ARRAYS AND STRINGS 9

Introduclion to Arrays: Declaralion. lnitialization - One dimensional array - Example Program: Computing Mean,
Median and Mode - Trvo dimensional arra_"-s - Example Program: Matrix Operations (Addition. Scaling. Detemrinant and
'franspose) - String operations: lenglh, compare. concatenate. copl'- Seleclion sort. linear and binary search

TINIT III FT]NCTIONS AND POINTERS 9

Introduction to funclions: Function protot)pe. lunction definition. lunction call, Built-in lunctions (string lunctions. math
functions) - Recursion - Example Program: Computation of Sine series. Scientific calculator using built-in functions.
Binary Search using recursive functions - Pointers -Pointer operators - Pointer arithmetic - Arrays and pointers -Array ol pointers - Example Program: Sorting of names - Parameter passing: Pass by valuc. Pass by ref'erencc -
Example Program: Srvapping ol two numbers and changing the value of a variable using pass by reference.UNlT lV

STRUCTURES 9
Structure - Nested struclures - Poinler and Structures - Array of structures - Example Program using structures and
pointers - Self referential struclures - Dynamic memory allocation - Singlylinked list - typedef

LINIT Y FILE PROCESSING 9

Files - T1,pes of file processing: Sequential access, Random access * Sequential access flle - Example Program: Finding
averagc ofnumbers stored in sequential access flle - Random access file - Example Program: Transaction processing using
random access files - Command line arguments

OTTTCON{ES:
Upon completion of the course, the students will be able to
o Develop simple applications in C using basic constructs

r Design and implement applications using arrays and strings

o Develop and implement applications in C using functions and pointers.

r Develop applications in C using structures.

o Design applications using sequential and random access file processing.

TEXT BOOKS:
1. Reema Thareja, 

-Programrning 
in Cn. Oxford University Press, Second Edition, 2016.

2. Kemighan. B.W and Ritchie,D.M. -The C Programming languagell. Second Edition,Pearson Education. 2006

REFERENCES:
I . I'aul Deitel and }{arvey Deitel, -C How to Programll, Seventh edition, Pearson Publication

2. .Tuneja, B. L and Anita Seth, 
-Programming 

in Cll, CENGAGE Learning India pvt. Ltd., 2011

3. Pradip Dey, Manas Ghosh, 
-Fundamentals 

of Computing andProgramming in Cli. FirstEdition, Oxford
University Press. 2009.

4. Anita Goel and Ajay Mittal" 
-Computer 

Fundamentals and Programming in Cll, DorlingKindersley (lndia) Pvt.
Ltd., Pearson Education in South Asia, 201 1 .

5. Byron S. Gottfried, "Schaum's Outline of Theory and Problems of Programming rvithC".MoGrau-Hill Eduoation,
1996.

Df,K,&UKLltaJ.i' ;'" .'ir i' :"'i: !'i ;'r i'"; '" ltii'tl5t a ' ''c';
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cs83sl DIGTTAL PRINCIPLES AND SYSTEM DESIGN

OT}.IE(]TI\'ES:

' To design digital oircuits using simplilied Boolcan f'unctions

' 1'o anall'ze and design combinational circuits

' 1-o anal1,'ze and design svnchronous and aslnchrotrous sequenlial circuits

' ['o undcrstand I'rogrammable Logic Deviccs

' To ririte tJDL code lbr combinational and sequetrtial circuits

T]NIT I BOOLEAN ALGEBRA AND I,OGIC GATES 12

Number S)'stems - Arithmetic Opcrations - Binarl'Codes- Boolean Algebra and l-ogic Gatcs
- Theorems and Properties of l]oolean Algebra - Boolean Functions iCanonical and Standard Fonns - Simplilication o1-

Boolean Functions using Kamaugh Map - Logic Gates - NAND and NOR lntplcmentetions.

TINIT II CONIBINAT'ION;\L LOGIC 12

Conrbinational Circuits - Analysis and l)csign Procedures - Binary Adder-Subtracbr - Decimal Addcr - tlinarl'
Multiplier - Magnitude Comparator - Decoders - Encoders -Multiplexers - Introduction to HDL - HDL Models o1'

Combinational circuits.

trNIT III SYNCITRONOUS SEQUEN1'rAI_ LOGIC t2

Sequential Circuits - Storage Elements: Latches . F'lip-Flops - Analysis o1- Clocked Sequential Circuits - State Reduction
and Assignment - Design Prooedurc - Registers and Countcrs - ilDL Models of Sequential Circuits.

T]NIT IV ASYNCIIRONOTJS SEQTIEN'I'IAL LOGIC 12

Analysis and Design of As1'nchronous Sequential Circuits - Reduction of State and FlorvTables-Race-free State
Assigr-rment - I{azards.

T.INIT V N'IEN,IORY AND PROGRANIN{ABLE LOGIC I2
RAM - Memory Decoding - Error I)etection and Correction - ROM - Programmable Logic
Array - Programmable Array I.ogic - Sequential Programmable Devices.

TOTAL: 60 PERIODS
OTITCON{F]S:

On Completion ofthe course, the students should be able to:
r Simplify Boolean lunctions using KMap
o Design and Analyze Combinational and Sequential Circuits

r Implement designs using Programmable Logic Devices

. Write HDL code for combinational and Sequential Circuits

I,TP(-'
.100'l

TE\T BOOK:
I M. Morris R. Mano" Michael D. Ciletti, 

-Digital 
Design: With an Introduction to theVerilog FIDI,, VIIDL, and

SystemVerilogll, 6th Edition, Pearson Hducation, 201 7.

REFERENCES:

l. G. K- Kharate, Digital Electronics. Oxford University Press. 20 l0
2. John F. Wakerly, Digital Design Principles and Practioes, Fifth Edition, Pearson-E,ducation- 2017

Charles H. Roth.lr, Larry L. Kinney, Fundamentals of Logic Design. Sixth lrdition.CENGAGE Learning,20l3

Donald D. Givone, Digital Principles and Designn, Tata Mc Graw Hill, 2003.

Sr"ffi,{}

J.
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cs839l DATA STRUCTTIRES I- 1'P C

300 J
OBJECTI\'ES:

. To understand the conccpts ofADTs
r 'l'o Leam linear data slructures lists. stacks. and qucucs

r 'l'o understand sorting, searching and hashing algorithms
r To apply'l-rcc and Graph struoturcs

I]NIT I LINEAR DATA STRTICTTIRES _ LIST 9
Abstlact Data T1'pes (ADTs) - List ADT- arral -bascd ir.nplementalion - linked list ilnplernentation

-singll' 
linked lists- circularly linkcd lists- doubly-linkcd lists - applications of lists -Polvnomial Manipulation - All

operations (lnscrtion. Delction. Merge, Tlavcrsal).

t NII'II LINEAR DATA SI'RTICTT]RES - S'I"{CKS, QT]ETIES 9
Stack AD I - Operatiolts - Applications - Evaluating arithmctic expressions- C--onversion of Infir topostfix expressiou - Queue
ADT - Operations - Circular Queue Prioritl, Queue - deQueue - applications of queues.

T]NII' III NON LINEAR DAl-;\ STRTICTT]RES - TREES 9
Trec ADT - trce traversals - Binarv 'lree ADT - erprcssion trees - applications of trees - binary search tree AD1'-
'['hrcaded [] inar1, 1-rees- AVL Trees - Ll-f'ree - B+ Tree - Heap - Applicatio ns ofheap.

IINIT Iv NON LINEAR DATA STRI-]CTTJRES - GR{PHS
Deflnition - Representation of Graph - T1'pes of graph - Breadth-flrst travcrsal - Depth-firsl traversal ,Topological Sorl-
Bi-connectivit) - Cut vertex - Euler circuits - Applicalions of graphs.

TINIT V SEARCHING, SORTING AND HASHING TECI{NIQTIES 9
Searching- Linear Search - Binarl,' Search. Sorting - Bubble sort - Selection sort - lnsertion sofi -Shell sort - Radir sort.
Hashing- Hash Functions - Separate Chaining - Open Addressing * Rehashing - Extendible llashing.

TOTAL:45 PERIODS
OT]TCONIES:

At the end ofthe course, the student should be able to:
o hnplement abstract data fy-pes for linear data structures.

. Apply the diffbrent linear and non-linear data structures to problem solutions.

r Critically analyze the various sorting algorithms.

TEXT BOOKS:
L Mark Allen Weiss, 

-Data 
Structures and Algorithm Analysis in Cll. 2nd Edition, PearsonEducati on.1997

2. Reema Thareja, 
-Data Structures Using Cll, Second Edition - Oxlbrd University Press, 2011.

REFERENCES:
l. Thomas I-1. Cormen, Charles E. Leiserson, Ronald L.Rivest, Clifford Slein, 

-Introduction 
toAlgorithms", Second

Edition, Mcgraw Hill, 2002.

2. Aho, Hopcroft and Ullman, -Data Structures and Algorithmsll, Pearson Education,1983.

3. Stephen G. Kochan. 
-Programrning 

in Cll, 3rd edition, Pearson Education.
4. Ellis Horou,itz, Sartaj Sahni, Susan Anderson-Freed, 

-Fundamentals 
of Data Structures in Cll,second Edition, University

Press, 2008.

9

Br" R.S{3ffiEJ}$*i'f E "*t.f, 
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cs8493 OPER.l.TING SYS'[I' ]\IS l.r'P(l

1003
OBJECTIVES:

. To understand the basic concepts and functions o1'operating svstems.

o To understand Proccsses and Thrcads

r -l-o 
anal),ze Scheduling algorithms.

o To undcrstand the concept ofDeadlocks.

. To analyzs various memor-v managelnent schemes.

r To undcrstand l/O management and File s),stems.

o To be familiar rvith the basics of i-inux s\stelrl and N4obilc OS like iOS and Android.

T]NIT I OPERAI'I\G S}'S'TE]\I OVI'RYIIi\\' 7

Computer $1rs{sm Qlren,ierv-Basic Elcments. Instruction Execution. lnterupts. Memory l{icrarohy. Cachc Memory. Direct
Memor-v Access" Multiprocessor and Multicore Organization. Operating s)'stem overvie\\.objectives and lunctions. Evolution ol
Operating System.- Computer S.vstem Organization Operaling S),stenl Structure and Operations- System Calls. System
Programs. OS Generation and System Boot.
TINIT II PROCESS T,I.4.NAGI]]\,IENT II
Processes - Process Concept. Process Scheduling" Operations on Processes. Inter-process Communication; CI'U Scheduling -

Scheduling criteria, Scheduling algorithms. Multiple-processor scheduling. Real timc sche duling. Threads- Overvieu,.
Multithreading models,'fhreading issucs: Process Syrchronization - The critical-section problem. Synchronization hard,'vare.

Mutex locks, Semaphores, Classic problems of synchronization. Critical regions, Monitors: Deadlock - System model, Deadlock
characterization, Methods 'lbr handling deadlocks. Deadlock prevcntion, Deadlock avoidance. Deadlock detection, Recovcry
from deadlock.
T]NIT III STORAGE N'IANAGE]\IENT 9
Main Memory - Background, Srvapping, Contiguous Memory Allocation, Paging, Segmentation. Segmentation with paging. 32
and 64 bit architecture Examples; Virtual Memory - Background, I)emand Paging. Page Replacement, Allocation.
Thrashing; Allocating Kernel Memor1,, OS Examples.
T]NIT IV FILE SYSTENIS AND I/O SYSTEMS 9
Mass Storage system - Oven'ieu, of Mass Storage Struoture, Disk Structure. Disk Scheduling and Management. swap space

management; File-Systcm Interface - File concept. Access methods. Directory Structure, Directory organization, File system
mounting, File Sharing and Protection; File S-vstem lmplementation- File System Structure. Directory implementation,
Allocation Methods. Free Space Management. Efliciency and Performance. Recovery; I/O Systems - I/O Hardware.
Application l/O interface, Kernsl I/O subsystem, Streams, Performance.

TINIT Y C,{SE STTIDY 9

Linux System - Design Principles, Kemel Modules, Process Management. Scheduling, Memory Management, Input-Output
Management, File System, lnter-process Communication; Mobile OS - iOS and Android - Architecture and SDK
Framework. Media Layer, Services Layer, Core OSLayer, File System.

TOTAL: 45 PERIODS

OT]TCO['IES:
At the end ofthe course, the students should be able to:

r Analyze various scheduling algorithms.

o Understand deadlock. prevention and avoidance algorithms.

r Compare and contrast various memory management schemes.

r Understand the functionality of file systems.

o Perform administrative tasks on Linux Servers.

r Compare iOS and Android Operating Systems.

TEXT BOOK :

l. Abraham Silberschatz. Peter Baer Galvin and Greg Gagne, 
-Operating 

System Conceptsli,gth Edition. John Wiley and
Sons Inc., 2012.

REFERENCES:
'1 . Ramaz Elmasri, A. Gil Carrick, David Levine. 

-Operating 
Systems - A Spiral Approachl,Tata McGrarv Hill

Edition. 20.10.

2. Achyut S.Godbole. Atul Kahate. 
-Operating 

Systemsll, McGrarv Hill Education, 201 6.

3. Andrew S. Tarenbaum, 
-Modern 

Operating Systemsll, Seoond Edition. PearsonEducation, 2004.

4. Gary Nutt, 
-Operating 

Systemsll, Third Edition. Pearson Education. 2004.

5. Harvev M. Deitel, 
-Operating 

Systemsll, Third Edition. Pearson Education. 2004.

6. Daniel P Bovet and Marco Cesati. 
-IJnderstanding 

the Linux kernelll. 3rd cdition. O'Re illy.2005

7. Neil Smyth. 
-iPhone 

iOS 4 Development Essentials - Xcodel. Fourth Edition. Pay'load media.201 I .

Dr. B.GURUM'-.0.,M'B.A',M' l$T E'F lE;'
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cs849l COI\I PtrTER,{RC I I I'f LCITtTRE

OBJECTIVE,S:

' l o leam the basic struoture and operations ofa computer.

' 'Io learn the arithmctic and logic unit and implcmentation ol'fixed-point and floating pointarithrnetic nr.rit.

' To learn the basics o1'pipelined exeoution.

' To understand parallelism and multi-core processors.

' To understand the menrorv hierarchies. cache memories and virtual memorics.

' To leam the differenl rvays of communication with I/O devices.

TiIiI'I' I BASIC SI'RT]CTTIRE OF A CONIPTiTER SYSTE}I 9

Funclional Units - Basic Operational Concepls - Perfbrrnar.rcc - Instruclions: Language ofihc Computer - Operations,
Operands - Instruction represelilation Logical operations - decisior.r ntakin,e - MIPS Addrcssing.

TINI'T II ARITIINIETIC FOR CONTPTN'ERS 9

Addition and Subtraction - Multiplication - Division - Floating Point Representation -Floating Point Opcrations

- Subu'ord Parallelism

TINIT III PROCESSOR,\ND CONTROL TINIT 9

A Basic MIPS implementation - Building a Dalapath - Control Inrplementation Scheme - Pipclining - Pipelined
datapath and control - Handling Data Hazards & Control Hazards -Exceptions.

TINIT IV PARALLEI,ISINI 9
Parallel processing challenges - Flynn's classification - SISD. MIMD, SIMD. SPMD. and Vector Architectures -
llardrvare multithreading - Mulli-core processors and other Shared Memorl, Multiprocessors - Introduction to Graphics
Processing flnits. Clusters, Warehouse Scale Cornputers and other Message-Passing Multiprocessors.

T]NIT \T N{I,]]\IORY & I/O SYSTEI\IS 9
Memory llierarchy - memory technologics - cache memory - measuring and improving cache pcrformance -
virtual met.notl. TLB's - Acoessing I/0 Deviccs - Interrupts - Direct Memory Access - Bus structure - Bus
operation - Arbitration - Interf'ace circuits - LISB.

TOTAL: 45 PERIODS
OTITCONIES:
On Completion of the course, the students should be able to:

o Understand the basics structure ofcomputers, operations and instructions.
r Design arithmetic and logic unit.

o Understand pipelined execution and design control unit.

o Understand parallel processing architectures.

r Understand the various memory systems and I/O communication.

TEXT BOOKS:

l. David A. Patterson and John L. Hennessy, Computer Organization and Design: TheHardware/Softrvare lnterface.
Fifth Edition. Morgan Kaufinann / Elsevier, 2014.

2. Carl Hamacher, Zvonko Vranesic, Safivat Zaky and Naraig Manjikian, ComputerOrganization and

Embedded Systems, Sixth Edition, Tata McGraw Hlll,2012.

REFERENCITS:
1. William Stallings, Computer Organization and Arohiteoture - Designing lbrPerlbrmance, Eighth

Edition, Pearson Education. 20 I 0.

2. John P. lJayes, Computer Architecture and Organization. Third Edition. TataMcGrarv H lll. 2012.

John L. Hennessey and David A. Patterson. Computer Architecture - A Quantitative
Approachll, Morgan Kaufirrann / Elsevier Publishers, Fifth Edition. 2012.

Iir...ft l'' IrM.E.,Ph.D.,M.B.A.,M'lsTE''F 
lE;'
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cs8492 DATA I}AS E N,IANAGEN,I ENT SYSTEN,I S I_'t t,
c30
0l

OB.'E,C'I'IYES
r 'l-o lcant the lundamentals of datamodels and to represent a database slstem using ERdiagrams.

. To stud_v SQL and relational database design.

o To undcrstand the internal storage structures using diflbrent file and irderingtechniques n'hich u'ill
hclp in physical DB design.

r l-o understand the Iundamental conccpts oftransacliorr processing- concurrellcycontrol techniques and

recoverv procedures.

. To have an introductory knorvledge about the Storage and Query processingTechniques

T]NIT I RELATIONAL DATABASI'S 10

Purposc of Database S1'stem - Vieu,s of data- Data Modcls - Database Systern Architecture - Introduction to relational
databases - Relational Model - Keys - Relatior-ral Algebra - SQL fundamcntals Advanced SQL featurcs * Ernbedded

SQL Dynamic SQL

TINIT'II DATABASE, DESIGN 8

Entiq,-ltelationship rnodel - Ir-R Diagrams - E,nhanced-ER Model - [R-to-Relational Mapping - Fut.tctional
Dependencies - Non-loss Decompositicxr - First" Second. Third Normal F-orms. Dependencl'Prcsen,ation - Bol'ce/Codd
Normal Form - Multi-valucd Dependencies and FourthNonnal Fon.n .loin Dependencies and Fifth Nom-ral Fonn

T]NIT III TRANSACTIONS 9

Transaction Concepts - ACID Properties - Schedules - Serializabiliq,' - Concurrency Control - Need for Concumency -
Locking Protocols - Two Phase Locking - Deadlock - Transaction Recovery - Save Points - Isolation Levels - SQL
Facilities for Concurrency and Recovery.

UNIT I\/ IN,IPLEN{ENTATION TECHNIQT]ES
RAID - File Organization - Organization of Records in Files - lndexing and Hashing -Ordered lndices - B l tree Index
Files - Il tree Index Files - Static Hashing - Dynamic Flashing - QueryProcessing Overvieu'- Algorithms for SELECT
and JOIN operations - Query optimization usingl-Ieuristics and Cost Estimation.

9

UNIT V ADVANCED TOPICS 9

Dislributed Databases: Architecture, Data Storage. Transaction Processing - Ob.lect-based Databases: Object Database

Concepts. Object-Relational features, ODMG Object Model. ODL, OQL - XML Databases: XML Hierarchical Model. DTD,
XML Schema, XQuery - Infbrmation Retrieval: IR Concepts. Retrieval Models, Queries in lR systems.

TOTAL:,15 PERIODS

OTITCOMES:

lipon completion ofthe course, the students will be able to:

o Classil_v the modem and futuristic database applications based on size and conrplerily

. Map ER model to Relational model to perform database design effectively

. Write queries using normalization criteria and optimize qucries

r Compare and contrast various indexing strategies in different database systems

. Appraise horv advanced databases difler from traditional databases.

TEXT BOOKS:
'1 . Abraham Silberschatz, Henry F. Korth, S. Sudharshan, 

-Database 
Systern Conceptsll, SixthEdition, Tata McCraw Hill.

2011.

2. Rarnez Elmasri, Shamkant B. Navathe. 
-Fundarnentals 

of Database Systemsli. Sixth Edition,Pearson Education. 2011.

REFERENCES:
'l . C..l.Date, A.Kannan, S.Srvamynathan, -An Introduction to Database Systemsil, Eighth Edition,Pearson Education, 2006.

2. Raghu Ramakrishnan. 
-Database 

Management Systernsl. Fourth Edition. McGrarv-HillCollege Publications.
2015.

3. G.K.Gupta."Database Management Systemsll. Tata McGrau, Ilill, 201 l.
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cs8392 OB.IECT ORIENTED PROGRAMN,IING I,1- P C

3 003
0B,IE(]TIYES:

. 'fo unclcrsland Objcct Orientccl lrrogramming concep(s and basic characterislics of'.lar.a

r 'l 
o knot'the principles ofpackagcs. inhcritancc and inLerlaces

o '['o dcfinc crceptions and usc I/O streams

o l'o develop a.iava application with throads and gcncrics classes

I I-o design and build simplc Graphical Uscr Interfaces

TiNIT I INTRODT]CTION TO OOP,\ND JAVA I.-I]\DAI\II,],\--'I-ALS 10

Ob.jt:ct Oliented Programming - Abstraction - ob.jeots and classes - Encapsulalion- Inheritance -Pol-r'morphism- OOP in Java -
Characteristios of .lara - The .lava Bnvironmcnt - .lar"a Source File -Slructure Compilation. Fundamenlal Programming
Structures in.lar.'a - Defining classes in .lava - constructors- melhods -access speciliers - slatic nrembers -Commell1s. Data
-['1'pes. Variables. Opcrators. Control F lorv. Arral s . Packages - .lavaDoc courments.

T:NI'T II INHERITANCE AND IN'I'ERF'AC[,S 9

Inheritance - Super classes- sub classes -Protected members - constructors ir.r sub classes- thcObject class - abstlact olasscs and
nrethods- final nrcthods and classcs- Intcrf-aces-detlning aninter'lhce" implementing interface, dil}'erenoes bet*een classes and
interl-aces and extending inlerlaces - Object cloning -innsr classes. Array' Lists - Strings

TINIT III EXCEPTION HANDLING AND I/O 9

Exceptions - exception hierarchy - thro*'ing and catching exceptions - built-in exceptions, creating oln crccptions. Staok T'race
Elements. Input / Output llasios - Streams - B),te slreams and Character streams - Reading and Writing Console - Reading
and Wriling Files

TINI'I'I\/ NIT]LI'ITHREADING AND GENERIC PROGRdNINTING 8
Dif-fbrences betrvecn multi-threading and multitasking, thread life c1,cle. creating threads.sl'nchronizing threads, lnter-thread
communication. daemot.t threads. thread groups. Generic Programming - Generic classes - gcneric methods - Bounded
Types - Restrictions and Limitations

UNIT V EVENT DRIVI|N PROGR{N{N{ING 9

Graphics programming - Frame - Components - lrorking rvith 2D shapes - Using color. fonts. and images - Basics of event
handling - event handlers - adapter classes - actions - mouse events -AWT event hierarch-v - Introduction to Siving - layout
management - Srving components - Text

Fields , l-ext Areas - Buttons- Check Boxes - Radio Buttons - Lists- choices- Scrollbars - Windorvs -Menus -
Dialog Boxes.

TOTAL:45 PERIODS
OI]TCOI\{ES:
Upon completion of the course, students will be able to:

o Develop Java programs using OOP principles

o Develop .lava programs rvith the concepts inheritance and interfaces

o Build.lava applications using exceptions and I/O streams

r Develop Java applications rvith threads and generics classes

o Develop interactive .lava programs using swings

TEXT BOOKS:

1 . Herbert Schildt, 
-Java 

The cornplete refbrencell. Sth Edition, McGraw Hilt Education, 201 I .

2. Cay S. Horstmann, Gary cornell, 
-Core.[ava 

Volume -lFundamentalsll, 
gth Edition.PrenticeHall,20l3.

REFERENCES:

l. Paul Deitel. I Iarvcy Deitcl. 
-Java 

SE 8 for programrnersll. 3'd Edition, Pearson, 2015.

2. Steven I{olzncr. 
-.lar.'a 

2 Black bookll. Dreamtech press. 201 I .

3. Timothy Budd. 
-Understanding 

Ob.icct-orienled programming rvilh.lavall, Updated Edition.Pearson Education,2000.
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cs8.{94 SOFTWARE ENGINEERING

OI]JECTIyES:
. To understand the phases in a soft$arc projecl

o To understand lundanrental conoepts ofrcquiremenls engineering and Analt sis Modeling.

r To understand the various solirvarc dcsign methodologies

o To learn r.'arious testing and maintcnanoe measures

tlNl'l'l SOFT\\'ARE PROCESS ;\ND AGILIi DIi\;ELOP\IENI'
Introduction to Solii.r'arc Engineering. Soltt'are Process. Pcrspective and Specializcd Process N4odels -lntroductiou 1o Agilitl,-
Agile process-Extrenle programrning-XP Proccss.

IINII'II REQTiIREN{ENTS ANAI-YSIS A\D SPI'CIT-ICA'I'ION
Solirvare Requirements. Functional and Non-Functional. LIser rcquircmcnts, Sl,stcm requirements- Softtvare Requirements
Document - Requirernent Engineering Proocss: Feasibility Studies. Requirements elicitation and analysis. requirc-nrents
validation. requirements management- Classical analysis: Structured sl,stem Analvsis, Pctri Ncts- Data Dictionary,.

TiNIT III SOFTWARE DESIGN

Design process - Design Concepts-Design Model- Design Ileuristic - Architectural Design - Architectural st.vlcs.
Architectural Design, Architectural Mapping using Data Flou. User lnterface Design: Interlace anall'sis, lnterface Design -
Component level Design: Designing Class basedcomponents. traditional Components.

LTPC
3003

9

9

9

I]NIT IY TESTING AND N{AINTENANCE 9
Softw'are testing iundamentals-Internal and external viervs of'l-esting-rvhite box testing - basispath tesling-control structurc
testing-black box testing- Regression Testing - Unit Tcsting - Integration Testing - Validation Testing - System
Testing And Debugging -Software Implementation Techniques: Coding practices-Refactoring-Maintenance and
Reengineering-BPII model-Reengineering process model-Reverse and Forward Engineering.

9

IINIT V PROJECT MANAGEN{ENT
Software Proiect Management: Estimatbn - l-OC. FP Based Estimation" Make/Bu1. Decision COCOMO I & II Modcl -
Project Scheduling - Scheduling, Eamed Value Analysis Planning - Project Plan, Planning Process, RFP Risk
Management - ldentification, Projection - Risk Management-Risk Identification-RMMM Plan-CASE TOOLS

TOTAL:,15 PERIODS

OIITCOI\TES:

On Completion ofthe course, the students should be able to:
. identily the key activities in managing a softrvare project.

. Compare different process nrodels.

. Concepts ol'requirements engineering and Analysis Modeling.

. Apply systomatic procedure lor sollrvare design and dcployment.

o Compare and contrast the various testing and maintenance.

o Manage pro-ject schedule, estimate project cost and effort required.

TEXT BOOKS:

1 . Roger S. Pressman, 
-Softq,are 

Engineering - A Practilioner"s Approachf , Seventh Edition. McGrarv-Hill Internalional
Edition.2010.

2. ianSommerville.-soltrvareEngineeringll,gthEdition,PearsonEducationAsia,20l 1.

REFERENCES:

I Rajit Mall. 
-Fundatnentals 

of Sollware Engineeringll, Third Edition, PIl t LearningPrivatelimited. 2009.

Panka.i Jalote. 
-Sofnvare 

Engineering. A Precise Approachll, Wiley India. 2010.

Kelkar S.A." 
-Software 

Engineeringll. Prentice Hall o1-lndia Pvt l-td. 2007

Stephen R.Schaoh. 
-Softrvare 

Engineeringll, Tata McGraw-Hill Publishing

2.

3.

4

5,

M.E.,Ph.D.,NI'B.A"M'IST 
E''FJE;'

i.,. ! . rl\q. if ir,;

,::*. WOMEN

r:' j. ' '
GG. GOLLE

http://nptel. ac.in/-
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CS6659 ARTIFICIAL INTELLIGENCE

OBJIiCTIVES

I'he stutlent should he made to:

o Stud) the concepts ofAfiiflcial Intelligence.

o l-cam the methods of solving problems using Artificial Intelligence.

o Introduce the concepts ofExpen S)'stems and nrachine leanring.

TINI'I- I INTRODT]CTIO\ TO AI ,{ND PRODTICTION S\'STENIS
Introduction 1o Alfroblern formulation. Problem l)elinition -Productron s-ystems. Control strategies. Search strategies.

Problem characteristios, Production system oharacleristics -Specializcd production slsterl- Problem solving rlethods -

Problem graphs. I\4atching. Indering and Ilcuristic lunctions -llill Climbing-Depth first and Breath first. Constraints

satislaction - Related algorithms. Mcasure of pcrlbrmance and anallsis of search algorithms.

T]NII'II REPREST]NTATION OF KNO\\'LEDGE
Game plal,ing - Know,ledge representatiorl. Knorvledge rcpresentatioll using Predicate logic. Inlroduction to predicate

calculus. Resolution, Use ofpredicate calculus, Knorvledge representation using other logic-Sttuctured representation of
knorr lcdge.

TTNIT III KNO\\TLEDGE INFERENCE
Knorvledge representation -Production based system, Frame based s1,stem. lnferencc - Backward chaining, Foru,ard

chaining. Rule value approach. Fuzz1, reasoning - Certainty factors. Ba-vcsian Theory-Bayesian Netw-ork-Dempster -

Shaler theorl.

I]NIT IV PI,ANNING An*D MACHINE LEARNING
Basic plan generation systems - Strips -Advanced plan generation systems - K strips -Strategic erplanalions -Wh.v,

Why not and how explanations. Leaming- Machine leaming, adaptive Leaming.

IINIT \/ EXPERT SYSTEN{S

Dxpert systems - Architecture of expeft systems. Roles of expert systems - Knorvledge Acquisition - Meta know{edge,

I{euristics. Typical expert systems - MYCIN, DART. XOON, Expert systems shells.

TOTAL:45 PERIODS

OUTCON{ES:

At the end ofthe course, the student should be able to:

o ldentify problems that are amenable to solution by AI methods.

o Identily appropriate Al methods to solve a given problem.
. Formalise a given problem in the language/framework of diffbrent Al methods.

r Implement basic AI algorithms.
o Design and carry out an empirical evalualion ofdiffcrent algorithms ou a problem

forrnalisation, and state the r.:onclusions that the evaluation supports.

TEXT BOOKS:

1. Kevin Night and Elaine fuch. Nair 8., "Artificial intelligenoe (SIE)", Mc Graw Hill- 2008.(Units-l,l1.Vl & V)

2. Dan W. Patterson, "Introduction to AI and ES", Pearson Education, 2007. (Unit-lII).

REFERENCE,S:

l. Peter Jackson. "Introduction to Expeft Systems", 3'd Edition, Pearson Education, 2007.

2. Stuart Russel and Peter Norvig "AI - A Modern Approach". 2nd Edition, Pearson Education 2007

3. Deepak Khernani "Artificial Intelligence", Tata Mc Gran'Hill Eduoation 2013.

4. http://nptel.ac.in
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Plant visit-Requisition Letter

Jai sundar <chisundarl2S@gmail.com> Tue, Feb 12, 12:00 pM (3 days ago)

to contact

Dear Sir/IvIam,
We are seeking your permission to visit your development center for Final year CSE and IT
students on 16.2.19.of total strength 65 students.Kindly accept our request and send me the
confirmation.

Regards,

Dr.S.Jayasundar,
HoD/CSE,
Idhaya Engineering College For Women,
Chinnasalem.
Contact No 9500977484

contact@yassofttech.com Tue, Feb 12,2:25 PM (3 days ago)

to me

Dear Sir,

With reference to your mail, we are glad to give permission to your
final year students to visit our Company on 16.02.2019 (Saturday).

Time Allocated: 9:00 AM to I l:00 AM
Maxirnum 25 students for batch can accommodated.
Each batch maximum l5 mins will be allocated.

With Regards,
Managing Director
YAS SoftTech

Thank you for your response.
Thanks a lot.
Thank you for the information.

Sr.H"

_,gHYl ENcc::3lt,J3l
riF iivtJAsALEM_606 

201. KAL
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I Ai{r

,,M.|$TE,F,lg
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Selva Nayagam <selvairt@gmail.com> Tue, Feb 12,1:55 PM (3 days ago)

to me

Respected Sir,

This is the acceptance letter which we are sending on behalf of students of IDAYA

ENGINEERING COLLEGE of CSE and IT Students (2nd year and 3'd year) and we are

sending this acceptance letter for our academic purposes. We are pleased that you and your

students are interested in touring our Industrial Visit to leam more about us and the Research and

Development Industry. I would like to schedule a day and time that are mutually agreeable for

the Research and Development lndustry Training on the coming 16h of Saturday. We hope to

rnake this experience one that will be useful to you and your students to help educate them

regarding what our company Developed and gain a better understanding of the Research and

Development Industry.

With Best Regards,

Mr. S. SELVANAYAGAM

CHIEF EXECUTIYE OFFICER

IMMACULATE TECHN OLOGI ES

DT.R.GURUMAI{I,tu.r.,Ph.D',M'B.A.,M.lsTE.,F.iL'
PRINCIPAL

IS}IAYA ENGG. COLLEGE FCIR WOME$!
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IDHAYA ENGINEERING COLLEGE FOR WOMEN (IECW)
Nainnarpalayam Road,

Chinnasalem,

Tamil Nadu 606201

Dear Sir,

Thank you for taking the tirne to vifrt our Immaculate Technologies. This is the

thanking letter which we are sending on behalf of students of IDAyA ENGINEERING
COLLEGE of CSE - 2"d year and 3'd year on Saturclay (.1610212019). We hope that the

visit helped to make clear experience one flrat will be useful to you and your stuclents to he$
educate them regarding rvhat our company Developed and gain a better understanding of t5e

Research and Development Industry. Thank you for providing me such opportunity to

behalf with you.

Thank you again for sharing your valuable time with us.

Sincerely

MT. S. SELVANAYAGAM

CHIEF EXECUTIVE OFFFICER

IMMACULATE TECHNOLOGIES

No.476, Anna Street,

Angammal Colony,

New Bus Stand Back Side,
Salem-9.

PRINCIPAL
IDHAYA ENGG. COLLEGE FOR WOMEN

CHINNASALEM.6O6 201 . KALLAKURIC}II DT

No.476, Anna Street, Angammal Colony, New Bus Stand Back Side, Salem-9.

Phone :99947 4620), Web : wwr,r'.techimma.com, E-Mail : Selvairt@gmail.com



A # 19, 3rd Floor, ECR Main Road,

Lawspet, Puducherry - 605008
( Landmark : Opposite to Vivekananda School,

Near by Orange Hotel, ECR. )

Email : contact@yassofttech.com

Website : www.yassofttech.com
Mobile : +9718678 87724

ryA$ Yuffitrrc€trffiffi*
Qaour Abtrtry 1Sa Mruaured

Ref : YAS/| N V / 2019 / OO1" Date:1610212019

IN DUSTRIAL VISIT CERTI FICATE

This is to certified that Final year B.E CSE and B ch lT students of ldhaya Engineering College
For Women, Chinnasalem, has visited our co as Industrial Visit Program and successfully
participated and gained knowledge about
during February 15th, 2019.

Duringtthe period of visit, Students show amo
willingness to learn and zeal to learn chnology a

We wish them all the best for future.

that we are using in project development
{

responsibility, sincerity and genuine
a llenges.

With regards,

Ana nda krishnan.R

Managing Director

7.v*4\"
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cs6s01 INTERNET PROCRANIMING t.'t' P (l
3l0l

OB,IECTIVES:

The student should be made to:

. Lcanl Jar a Programmrng.

o Understand different lntemet Technologies.

o Bc exposed to java specific web services architecture.

TINIT I JAVA PROGR{N{N{ING 9

An oven'iew of Java - Data Types - Variables and Arral,s - Operators - Control Statements - Classes - Ob.iects -
Methods - Inheritance - Packages - Abstract classes Interfaces and Inner classes - Exception handling - lntroductior.r to
Threads - Multithreading - String handling - Streamsand I/O * Applets.

TINIT II WI1BSTTES BASICS, HT]\IL 5, CSS 3, Wf,B 2.0 8

Web 2.0: Basics-RIA Rich Intemet Applications - Collaborations tools - []ndcrstanding websites and rveb seraers: Understanding
Internet - Diffcrence bet*,een *,ebsites and rveb serr,cr- Intemet technologies Oven'ierv -Understanding the di1'lbrence betrveen
internet and intranet: HTML and CSS: HTML 5.0 , XllTML, CSS 3.

T]NIT III CLIENT SIDE AND SERVER SIDE PROGRANIi\{ING 11

Java Script: An introduction to .TavaScript-.TavaScript DOM Model-Date and Objects.-Rcgular Expressions- Exception lJandling-
Validation-Built-in objects-Evenl Handling- DHTMI. with .lavaScript. Servlets: .lava Sen,let Architeoturc- Servlet l-if'e Cyolo- Form
GET and POST actions- Session Handling- Understanding Cookies- Installing and Configuring Apaohe Tomcat Web Server,-
DAI'ABASE CONNECTIVITY: .IDBC perspectives, JDIIC program exarnple - JSP: Understanding.lava Sener Pages-.lSP Standard
Tag I-ibrar.v(JSTl)-Creating HTML forms by embedding JSP code.

tINITMHPand XML 8

An introduction to PHP: PHP- Using PHP- Variables- Program control- Built-in functions-Connectingto Database - Using Cookies-
Regular Erpressions; XN{L: Basic XML- Document Type Definition- XML Schema DOM and Presenting XML, XML Parsers and
Validation, XSL and XSLT Transformation, Neus Feed (RSS and ATOM).

UNIT Y INI'RODIICTION TO AJAX and WEB SER\/ICES 9

AJAX: Aiax Clienl Server Architecture-XMl Http Request Object-Call Back Melhods: Web Scrvices: Introduction- .Iava rveb
services Basics - Creating, Publishing .Tesling and Describing a Web services (WSDl)-Consuming a rveb service. Database
Driven lveb service from an application - SOAP.

TOTAL (L:45+T:15): 60 PBRIODS

OUTCOMES:

At the end ofthe course, the student should be able to:

o Implement Java programs.

. Creale a basic website usrng HTML and Cascading Style Sheels.

r Design and implement dynamic web page with validation using JavaScript objects and byapplying different event
handling mechanisms.

r Design rich client presentation using AJAX.
o Design and implement simple web page in PF{P, and to present data in XML format.

e Design and implement server side programs using Servlets and.TSP.

TEXT BOOKS:
i. Deitel and Deitel and Nieto, "Intemet and World Wide Web - How to Program", Prentice Hall,5thEdition,201l.
2. Herbert Schildt, "Java-The Complete Reference", Eighth Edition, Mc Graw Hill Professional"2)ll .

REFERENCES:
1. Stephen Wynkoop and .lohn Burke "Running a Perfect Website", QUE, 2'd Edition, I 999.
2. Chris Bates, Web Programming - Building Intranet Applicalions, 3'd Edition, Wiley Publications,2009.
3. .Ielliey C and Jackson. "Web Technologies A Computer Science Perspective". PearsonEducation,20l l
4. Gopalan N.P. and Akilandeswari .I., "Web Technologlr', Prentice l{all of India, 2011.

5. Paul Dietel and Llarvey Deitel, "Java I:{ow to Program", , 8th Edition Prentice Hall of India.
6. Mahesh P. Matha, "Core.lava A Cornprehensive Study", Prentice Hatl of India,2011.
7. Uttam K.Roy, "Web Technologies", Oxfbrd University Press. 201 I
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cs6s04

OBJECTIVES:

The student should be made to:

CONIPT]'I'I'R GRAPTIICS

r Gain knorvledge about graphics hardl'are dcviccs and soliri,are used.

r LJndcrstand the t\\'o dimenstonal graphrcs and their translbrmatious.

o Understand the three dimensional graphics and thcir translbrmations.

o Be lantiliar u,ith under.stand clipping lechniques.

T]NIT t INTRODTICTION
Sun lly of computer graphics. Overvie,uv of graphics systems - Video display devices, Raster scan systems, Random
scan systems, Graphics monitors and Workstations, lnput devices, Hard copy Devices. Graphics Softi.vare: Output
primitives - points and lines, line drawing algorithms, loading the fiame buffer, line function; circle and ellipse
generating algorithms: Pixel addressing and object geometry, fllled area primilives.

UNIT II TWO DIMENSIONAL GRAPHICS
Trvo dimensional geometric translbrmations - Matrix representations and homogeneous ooordinates, composite
transformations; Two dimensional viewing - vierving pipeline, viewing coordinate reference liame; widowto-\ iewpofi
coordinate transformatiol, Two dimensional viewing flnctions; clipping operations - point, line, and polygon clipping
algorithms.

TINIT III THREE DI]\{ENSIONAL GRA,PHICS
Three dirnensional concepts; Three dimensional object representations - Polygon surfaces- Polygon tables- Plane
equations - Polygon meshes: Curved Lines and surlhces, Quadratic surfaces; Blobby obiects; Spline representations -
Bezier curves and surfaces -B-Spline curves and surfaces. TRANSFORMATION AND VIEWING: Three dimensional
geometric and modeling transformations - Translation, Rolation, Scaling; Three dimerrsional vier,ring - viewing
pipeline, viewing coordinates, Projections, Clipping: Visible surlace detection melhods.

UNIT IV ILLUNTINATION AND COLOURNIODELS
Light souroes - basic illumination models - halftone patterns and dithering techniques; Properties of light - Standard
primaries and chromaticity diagram; Intuitive colour concepts - RGB colour model - YIQ colour model - CMY colour
model - HSV colour model - HLS colour model; Colour selection.

UNITV ANIMATIONS& RE,AI,ISM
ANIN{ATION GRAPHICS: Design of Animation sequences - animation function - raster animation - key frame
systems - motion specification -morphing - tweening. COMPUTER GRAPI{ICS REALISM: Tiling the
plane-Recursivelydefinedcurves-Kochcurves-Ccun,es-Dragons-spacefillingcurves-fiactals-
Grammar based models - fractals - turtle graphics - ray tracing.

TOTAL: ,15 PERIODS

OUTCOMES:
At the end ofthe course, the student should be able to:

r Design two and three dimensional graphics.

. Apply two and three dimensional transfbrmations.

. Apply Illumination ald color models.

. Apply clipping techniques to graphics.

. Design animation sequences.

REFERENCES:
1. DonaldHearnandM. Pauline Baker, Warren Carithers,"Computer Graphics With Open Gl",4hEdition,

Pearson Education, 2010.
2. .Iefliey McConnell, "Computer Graphics: Theory into Practice"', .Iones and Bartlett Publishers,2006. .
3. Hill F S.Ir., "Computer Graphics", Maxwell Macrnillan", 1990.

4. Peter Shirley. Michael Ashikhmin, Michael Gleicher, Stephen R Marschner, Erik Reinhard, KelvinSung, and AK
Peters, Fundamental of Computer Graphics, CRC Press, 2010.

5. William M. Newman and Robert F.Sproull. "Principles of lnteractive Computer Graphics". Mc Grau'Hill 1978.

6. http://nptel.ac.in/
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TEXT BOOKS:
1. John F. Hughes, Andries Van Dam, Morgan Mc Guire ,David F. Sklar , James D. Foley, Steven K. Feiner and Kurt

Akeley ,"Computer Graphics: Principles and Practice", 3'd Edition, Addison-WesleyProfessional,2013. GrNIT I, II,
III, IV)

2. Donald Hearn and Pauline Baker M, "Computer Graphics", Prentice Hall, New Delhi" 2007(I-INIT V).
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cs6601 DISTRIBT]TED SYSTEMS

OB.IE,CTIVES

l'he student should he made to:

o Understand foundalions of Distributed Sl,stcms.

. Introduce the idea olpeer to peer services and file system.

r Understand in dctail thc system level and sr-rpport required for distributed system.

. Uilderstand the issues involved in studl,ing process and resource management.

T]NIT I INTRODUCTION
Examples of Distlibuted Systems-Trends in Distributed Systems - Focus on resource sharing - Challenges. Case
study: World Wide Web.

UNIT II COMMT]NICATION IN DISTRIBTITED SYSTENI

System Model - Inter process Communication - thc API fot internet protocols - External data reprcsciltation and

Multicast communication. Nehvork viftualization: Overlay netrvorks. Case study: MPI Remote Method Invocation
And Objects: Remote lnvocation - lntroduction - Request-reply protocols - Remote procedure call - Remote
method invocation. Case study: Java RMI - Group communication - Publish-subscribe systems - Message queues -

Shared memory approaches - Distributed objects - Case study: Enterprise Java Beans -from objects to components.
TINIT III PEER TO PEER SERVICES AND FILE SYSTE]\,I

Peer-to-peer Systems - Introduction - Napster and its legacy - Peer-to-peer - Middler.vare - Routing overlays.
Overlay case studies: Pastry, Tapestry- Distributed File Systems -lnlroduction - F'ile service architecture - Andrerv
File system. File System: Features-File model -File accessing models

- File sharing semantics Naming: Identifiers, Addresses, Name Resolution - Name Space lmplementation -
Name Caches -LDAP.

T]NIT IV SYNCHRONIZATION AND REPLICATION
Inlroduction - Clocks, events and process states - Synchronizing physical clocks- Logical time and logical clocks -
Global states - Coordination and Agreement - lntroduction - Distributed mutual exclusion - Elections -
Transactions and Concurrency Control- Transactions -Nested transactions -Looks - Optimistic concuffency control -

Timestamp ordering - Atomic Commit protocols -Distributed deadlocks - Replication - Case study - Coda.

UNITV PROCESS & RESOURCE MANAGEMENT
Process Management: Process Migration: Features, Mechanism - Threads: Models, Issues. Implementation.
Resource N{anagement: Introduction- Features of Scheduling Algorithms -Task Assignment Approach - Load
Balancing Approach - Load Sharing Approach.

TOTAL: 45 PERIODS

OT]TCOl\IES:

At the end ofthe course, the student should be able to:

Discuss trends in Distributed Systems.

Appll network virtualization.

Apply remote method invocation and objeots.

Design process and resource management systems

TEXT BOOK:
l. George Coulouris, Jean Dollimore and Tim Kindberg, "Distributed Systems Concepts andDesign", Fifth Edition,

Pearson Education. 2012-

REFERENCES:

1. Pradeep K Sinha, "Distributed Operating Systems: Concepts and Design", Prentice Hall ofIndia,2007.
2. Tanenbaum A.S., Van Steen M., "Distributed Sl,stems: Principles and Paradigms", PearsonBducation, 2007

3. Liu M.L,, "Distributed Computing, Principles and Applications", Pearson Education, 2004.

4. Nancy A Lynch, "Distributed Algorithms". Morgan Kaufinan Publishers. USA, 2003.
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CS6659 ARTIFICIAL INTELLIGENCE

OBJIiCTIVES

I'he stutlent should he made to:

o Stud) the concepts ofAfiiflcial Intelligence.

o l-cam the methods of solving problems using Artificial Intelligence.

o Introduce the concepts ofExpen S)'stems and nrachine leanring.

TINI'I- I INTRODT]CTIO\ TO AI ,{ND PRODTICTION S\'STENIS
Introduction 1o Alfroblern formulation. Problem l)elinition -Productron s-ystems. Control strategies. Search strategies.

Problem characteristios, Production system oharacleristics -Specializcd production slsterl- Problem solving rlethods -

Problem graphs. I\4atching. Indering and Ilcuristic lunctions -llill Climbing-Depth first and Breath first. Constraints

satislaction - Related algorithms. Mcasure of pcrlbrmance and anallsis of search algorithms.

T]NII'II REPREST]NTATION OF KNO\\'LEDGE
Game plal,ing - Know,ledge representatiorl. Knorvledge rcpresentatioll using Predicate logic. Inlroduction to predicate

calculus. Resolution, Use ofpredicate calculus, Knorvledge representation using other logic-Sttuctured representation of
knorr lcdge.

TTNIT III KNO\\TLEDGE INFERENCE
Knorvledge representation -Production based system, Frame based s1,stem. lnferencc - Backward chaining, Foru,ard

chaining. Rule value approach. Fuzz1, reasoning - Certainty factors. Ba-vcsian Theory-Bayesian Netw-ork-Dempster -

Shaler theorl.

I]NIT IV PI,ANNING An*D MACHINE LEARNING
Basic plan generation systems - Strips -Advanced plan generation systems - K strips -Strategic erplanalions -Wh.v,

Why not and how explanations. Leaming- Machine leaming, adaptive Leaming.

IINIT \/ EXPERT SYSTEN{S

Dxpert systems - Architecture of expeft systems. Roles of expert systems - Knorvledge Acquisition - Meta know{edge,

I{euristics. Typical expert systems - MYCIN, DART. XOON, Expert systems shells.

TOTAL:45 PERIODS

OUTCON{ES:

At the end ofthe course, the student should be able to:

o ldentify problems that are amenable to solution by AI methods.

o Identily appropriate Al methods to solve a given problem.
. Formalise a given problem in the language/framework of diffbrent Al methods.

r Implement basic AI algorithms.
o Design and carry out an empirical evalualion ofdiffcrent algorithms ou a problem

forrnalisation, and state the r.:onclusions that the evaluation supports.

TEXT BOOKS:

1. Kevin Night and Elaine fuch. Nair 8., "Artificial intelligenoe (SIE)", Mc Graw Hill- 2008.(Units-l,l1.Vl & V)

2. Dan W. Patterson, "Introduction to AI and ES", Pearson Education, 2007. (Unit-lII).

REFERENCE,S:

l. Peter Jackson. "Introduction to Expeft Systems", 3'd Edition, Pearson Education, 2007.

2. Stuart Russel and Peter Norvig "AI - A Modern Approach". 2nd Edition, Pearson Education 2007

3. Deepak Khernani "Artificial Intelligence", Tata Mc Gran'Hill Eduoation 2013.

4. http://nptel.ac.in
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cs6660 CON{PILER DESIGN

OBJECTIVES:

The studcnt should bc madc to:

r l-earn the design principles of a Compiler.

. Learn tlre various parsing tcchniques and dillerent levels oftranslation

. Lcam horvto optimize and effeclively generate machinc oodcs

T]NIT I INTRODT]CTION TO CON{PILERS
Translators-Cornpilation and Interpretation-Language processors -The Phases of Compiler-Errors Encountered in
Diff'erent Phases-The Grouping olPhases-Cornpiler Construction Tools - Programming Language basics.

UNIT II LEXICAL ANALYSS
Need and Role of Lexical Analyzer-Lerical Errors-Expressing Tokens by Regular Expressions- Converting Regular
Expression to DFA- Minimization of DFA-Language for Specifuing Lexical Analyzers-LEX-Design of Lexical Analyzer
lor a sample Language.

T]NIT III SYNTAX ANALYSIS
Need and Role of the Parser-Context Free Grammars -Top Dou,n Parsing -General Strategies-Recursive Descent Parser
Predictive Parser-Ll(l) Parser-Shift Reduce Parser-LR Parser-LR (0)Item- Construction of SLR Parsing Table -

Inlroduction 1o LALR Parser - Error Handling and Recovery in Syntax Analyzer-YACC-Design of a syntax Analyzer for
a Sample Language .

TINIT IV SYNTAX DIRECTED TRANSLATION & RT]N TIME ENVIRONNIENT
Syntax directed Detinitions-Construction of Syntax Tree-Bottorn-up Evaluation of S-Attribute Deflnitions- Design of
predictive translator - Type Systems-Specification of a simple type checker- Iiquivalence of Type Expressions-Type
Conversions.

RUN-TIME ENVIRONMENT: Source Language Issues-Storage Organization-Storage Allocation- Parameter Passing-
Symbol Tables-Dynamic Storage Allocation-Storage Allocation in FORTAN.

TINIT V CODE OPTIN{IZATION AND CODE GENERA,TION
Principal Sources of Optimization-DAG- Optimization of Basic Blocks-Global Data Florv Analysis- Efficient Data Flow
Algorithms-lssues in Design of a Code Generator - A Simple Code Generator Algorithm.

TOTAL: 45 PERIODS
OUTCOMES:

At the end ofthe course, the student should be able to:

o Design and implement a prototype compiler.

. Apply the various optimization techniques.

. Use the different compiler construction tools.

TEXTBOOK:
1. Alfred V Aho, Monica S. Lam, Ravi Sethi and Jeffrey D Ullman, "Compilers - Principles,Techniques and

Tools", 2nd Edition, Pearson Education, 2007.

REFERENCES:

1. Randy Allen, Ken Kennedy, "Optimizing Compilers for Modern Architectures: ADependence-basedApproach",
Morgan Kaufmann Publishers, 2002.

2. Steven S. Muchnick, "Advanced Compiler Design and impiementation, "MorganKaufmannPublishers -.Elsevier
Science, lndia, lndian Reprinl 2003.

3. Keith D Cooper and Linda Torczon, "Engineering a Cornpiler", Morgan KaufmannPublishers Elsevier Science,
2004

4. Charles N. Fischer. Richard..l. LeBlanc. "Crafting a Compiler u,ith C".PearsonEducation,20O8.
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r1'6601 MOBILE CON,IPI.ITING

OB,II.]CTIVES

The student should be made to:

o Understand the basic concepts of mobile computing

r Be tamiliar with the netu,ork protocol stack

. Leam the basics ol'mobile teleoommunication system

o Be exposed to Ad-Hoc networks

o Gain knorvledge about different mobile platlorms and application development

TINIT I IN'I'RODUCTION
Mobile Computing - Mobile Computing Vs rvireless Networking - Mobile Computing Applications -
Characteristics of Mobile computing - Structure of Mobile Computing Application. MAC Protocols -Wireless MAC
lssues - Fixed Assignment Schemes - Random Assignment Schemes - ReservationBased Schemes.

UNIT II ]\{OBILE INTERNET PROTOCOI . AND TRANSPORT LAYER
Overview of Mobiie IP - Features of Mobile IP - Key Mechanism in Mobile IP - route Optimization. Overview of
TCP^ P - Architecture of TCP/IP- Adaptation of TCP Window - Improvement in TCP Perfomrance.

UNIT III MOBILE TELECOMMTTNICATION SYSTBM

Global System for Mobile Communication (GSM) - General Packet Radio Service (GPRS) - Universal Mobile
Telecommunication System (UMTS).

UNIT IY MOBILE AD-HOC NETWORKS
Ad-Hoc Basic Concepts - Characteristics - Applications - Design Issues - Routing - Essenlial of Traditional
Routing Protocols -Popular Routing Protocols - Vehicular Ad Hoc netrvorks ( VANET) -MANET Vs VANET -
Scculiry.

UNIT V N{OBILE PLATFORMS AND APPLICATIONS
Mobile Device Operating Systems - Special Constrains & Requirements - Commercial Mobile Operating Systems

- Softu,are Development Kit iOS. Android. BlackBerry, Windorvs Phone - M- Commerce - Structure - Pros &
cons - Mobile Payment System - Security Issues' 

.r-,.l.AL: ,15 pERroDS

OTITCOMES:

At the end offhe course, the student should be able to:

o Explain the basics of mobile telecommunication systenl

o Choose the required functionality at each layer for given application

r ldentifo solution for each functionality at each layer

. Use simulator tools and design Ad hoc nehvorks

r Develop a mobile application.

TEXT BOOK:

1 . Prasant Kumar Pattnaik, Rajib Mall, "Fundamentals of Mobile Computing", PHI Leaming Pr4.Ltd, New
Delhi - 2012.

REFERENCES:
1. Jochen H. Schller, "Mobile Communications", Second Edition, Pearson Education, Nerv Delhi,2007.
2. Dharma Prakash Agarval, Qing and An Zeng, "Introduction to Wireless and Mobile systems't, Thomson Asia

Pvt Ltd, 2005.
3. Uwe Hansmann, Lothar Merk, Martin S. Nicklons and Thomas Stober, "Principles of Mobile Computing",

Springer, 2003.
4. William.C.Y.Lee,"Mobile Cellular Telecommunicalions-Analog and Digital Systems", SecondEdition,Tata Mc

Craw Hill Edition ,2006.
5- C.K.Toh, "AdHoc Mobile Wireless Netu,orks", First Edition, Pearson Education, 2002.

6. Android Developers : http://developer.android.com/index-htrnl
7. Apple Developer : https://developer.apple.com/
8. Windows Phone Dev Center : http://develooer.rvindowsphone.com
9. BlackBerry Developer . http://developer.blackbenv.com/
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cs6003 AD HOC AND SENSOR NETWORKS L'l' P (l

3 00 J

OBJECTIVES

'l'he studcnt should bc made to:

o Ljnderstand the design issues in ad hoc and sensor networks.

e Lcarn the dilferent types o1'N4AC protocols.

r Bc fhmiliar rvith different types ofadhoc routing protocols.

. Bc expose to the TCP issues in adhoc netll'orks.

. I-ear11 the archiLecture and protocols ofu'ireless sensor netr'r'orks.

TiNI't I INTRODT]CTION 9

Fun<Jamentals of Wireless Comrnunication Tcchnology - l'lre Electromagnetic Spectrunr - Radio propagalion Mechanisms -
Charactcristics of thc Wireless Channel -rnobile ad hoc netrvorks (MANE,Ts) and rvireless sensor net\vorks (WSNs) :concepts and

architectures. Applications olAd Iloc and Sensor net\\,orks. Design Challenges in Ad hoc and Scnsor Netrvorks.

I.-]NIT II NIAC PROTOCOI,S FOR AD IIOC WIRELESS NET\\'ORKS 9

Issucs in designing a MAC Protoool- Classification of MAC Protocols- Conlenlion based protocols-Contention based protocols with
Reservatior.r Mechanisms- Contention based protctcols rvithScheduling Mechanisms-Multi channel MAC-lEIlE 802.11

I]NIT III ROT]TING PROTOCOLS AND TRANSPORT LAYER IN AD IIOC WIRELESS NET\\'ORKS 9

lssues in designing a routing and 1'ransport Layer protocol for Ad hoc netrvorks- proactive routing. reactive routing (on-demand). hybrid

routing- Classifioalion olTransport Layer solutions-l'CP over

Ad hoc rvrreless Netrvorks.

UNIT IV \YIRELESS SENSOR NETWORKS (WSNS) AND N{AC PROI'OCOLS 9

Single nodc architecture: hardu,are and soft'*,are components of a sensor node - WSN Netuork architecture. tvpical netu'ork architeclures-

data relaying and aggregation strategies -MAC layer protoools: selforganizing. H1'brid TDMA/FDMA and CSMA based MAC- IEEE

802. 15.4.

TiNIT V WSN ROT]TING, LOCALIZATION & QOS 9

Issues in WSN routing - OLSR- Localization - Indoor and Sensor Netrvork Localization-absolute andrelative localization, triangulation-

QOS in WSN-Energy Efficient Design-Synchronizalion-Transport I-ayer issues.

TOTAL:45 PERIODS

OT]TCON'IE,S:
fJpon completion ofthe course, the student should be ablc to:

. Explain the concepts, netrvork architeotures and applioations of ad hoc and n'ireless sensornetworks

. Analyze the protocol design issues ofad hoc and sensor networks

o Design routing protocols for ad hoc and rvireless sensor netrvorks r.l,ith respect to some protocoldesign issues

r Evaluate the QoS related performance measurements of ad hoc and sensor net'works

TEXT BOOK:
l. C. Siva Ram Murthy, and B. S. Manoj, "Ad Hoc Wireless Netrvorks: Architectures and Protocols ",Prentice Hall Profbssional 'fechnical

Reference, 2008.

REFERENCES:

1. Carlos De Morais Cordeiro, Dharma Prakash Agrawal "Ad Hoc & Sensor Nctrvorks:Theory and Applications"" World

Soientillc Publishing Company, 2006.

2. Feng Zhao and Leonides Guibas, "Wireless Sensor Netu,orks", Elsevier Publication -2002.

3. Ilolger Karl and Andreas Willig ''Protocols and Architectures for Wireless Sensor Netuorks",Wile1,,2005

4. Kazem Sohraby, Daniel Minoli, & Taieb Znati, "Wireless Sensor Netrvorks-Technology.Protocols. andApplications",.Iohn
Wiley, 2007

5. Anna Hac, "Wireless Sensor Nefirork Designs", John Wilev, 2003.
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cs6703 GRID AND CI,OT]D COMPTJTING L t-P(l

3 003

OI]JECTI\'ES

The student should be madc to:

o Understand hou'Grid computing helps in solving large scale scientific problems.

o Gain knotvledge on the concept ofvirtualization that is lundamental to cloud contputing.

. Learx ho*,to program the grid and the cloud.

. Understand the securitl issues in the grid and thc oloud environment.

TINIT I IN]'RODI.ICTION 9

Evolution o1- Distributed computing: Scalable computing over the lntemel - Technologies lor net$'ork based sy'stems - clustels t)1-

cooperalive compulers - Grid computing Infiaslructures - cloud computing - service oriented architecture - Inlroduction to Grid

Architecture and standards - Fllements of Grid - Overvierv of Grid Architecture.

TINIT II GRID SERYICI],S 9

Introduction to Open Grid Sen,ices Architccture (OGSA) - Motivation - Functionaliq' Requirenents -Practical & Delailed vierv of
OGSA/OGSI - Data intensive grid service models - OGSA services.

TiNIT III VIRTTIALIZATION 9

Cloud deplol,ment models: public, private. h1,brid. community - Calegories of cloud corr-rputing: Everl'thing as a service:

lnfrasfucture, platfbrm, sollrvare - Pros and Cons of cloud computing - lmplernentation levels of virtualization - virlualization
structure -virtualization of CPU. Memory andl/O devices - virtual clusters and Resource Management - Vifiualization for data ccnter

automation.

L]NIT Iv PROGRANIN'IING N'IODEL 9

Open source grid rniddleware package s - Globus Toolkit (G14) Archilecture , Configuration - Usageof Globus - Main components

and Programming model - Introduction to Hadoop F-ramervork - Mapreduce. Input splitting, map and reduce functions. specifling
input and output parameters, conliguring and running a job - Design of Hadoop file s)'stem. HDFS concepts, command line and java

interface, dataflovr,'of File read & File rvrite.

I.]NIT V SECIIRITY 9

Trust models for Grid securit-v environment - Authentication and Authorization methods - Grid security inlrastructure - Cloud

lnfrastructure security: netw-ork. host and application level - aspects ofdata securiq', provider data and its securiq', Identiq' and access

management architecture. IAM praotices in the cloud, SaaS, PaaS, IaaS availability in the cloud, Keyprivacy issues in the cloud.

TOTAL:45 PERIODS

OUTCOMES:

At the end ofthe course, the student should be ablc to:

. Apply grid computing tecluriques to solve large scale scientific problems.

o Apply the concept ofvirtualization.
. Use the grid and oloud tool kits.

o Apply the security modcls in the grid and the cloud environment.

TEXT BOOK:
l. Kai Hrvang, Geof{'er1,C. Fox and Jack J. Dongarra, "Distributed and Cloud Computing: Clusters, Grids, Clouds and the Future of

Internet'". First Edition, Morgan Kaufhran Publishcr. an Imprint olElsevier, 2012.

REFERENCES:

1. Jason Venner, "Pro Hadoop- Buitd Scalablc. Distributed Applications in the Cloud". A Press,2009

2. Tom White, "l-Iadoop The Definitive Guide", First Edition. O"Reill-v, 2009.

3. Bart.lacob (Editor). "lntroduclion to Grid Coniputing". IBM Red Books. Ven'ante, 2005

4. Ian Foster. Carl Kesselman. "The Grirl: Blueprint lor a Nerv Computing Infrastructure". 2"d Edition,Morgan Kaufinann.

5. Frederic Magoules and.lie Pan. "lntroduction to Grid Cornputing" CRC Press,2009.

6. Daniel Minoli, "A Netnorking Approach 1o Grid Conrputing", .lohn Wiley Publication, 2005.

7. Brrry Wilkinson. "Grid Conrputilrg. Teclrniqucs and Applications", Cihaptran and Hall. CRC. Tavlorand Francis l0
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EC6703 EillBEDDED AND REAL TINIE S}'STEN'IS Lt'P(

J 0 03

OBJEC'f I\/ES

T hc studcnt should be madc to:
. Learn the architecture and progranrming ofAItM prooessor.

o Bc flrmiliar *ith the embedded compuling platfbnn design and anallsis.

. lJe exposed 1o the basic concepts o1-real time Operating stslern.

. Learn thc s),stem design techniques and netu,orks fbr embedded systcms

TINIT I IN'I'RODTICTION TO ENTBEDDED CO}'IPIITINC A\D ARN'I PROCESSORS 9

Compler systems and micro processors- F,mbcddcd system design process -Design examplc: Model train controller- lnstruction scts

preliminarics - ARI\4 Processor - CPU: programming input and output- supcrvisor mode, erceptions and traps - Co-processors-
Mcnrorl sl.stem mechanisrrs - CPU pcrfbrmanoc- CPIJ porver consumplion.

TjNIT II EN'IBEDDED CONIPT]TING PL-A,TFORN{ DESIGN 9

The CIPU Bus-Mcmory devices and systems-Designing rvith computing platlbrms - consumer eleotronics architecture - platfonn-
level performanoe anal),sis - Components lbr embedded programs- Models of programs- Assembll". linking and loading - compilation
lechniques- Program level performance analysis - Softrvarc performance optinrization - Program level energl' and power analvsis
and optirrization - Analvsis and optinization ofprogram size- Program validation and testing.

TINIT III PROCESSES AND OPERATING SYSTEN'IS 9

Introduction - Multiple tasks and multiple processes - Multirate s)'stems- Preemptive real-time operating systems- Priority based

scheduling- lnterprocess qommunication mechanisms - Evaluating operating s1'stem perfbrmance- po\\'er optimization strategies for
processes - Example Real time operating systems-POSIX-Windorvs CE.

I.iNIT !' SYSTENI DESIGN TECIINIQTTES AND NE'I'WORKS 9

Design methodologies- Design flows - Requirement Anal1,sis - Speoifications-Syslem anall,sis andarchitecture design - Qualiq'
Assurance techniques- Distributed embedded systems - MPSoCs andshared memory multiprocessors.

T]NII'V CASE STT-ID}' 9

Data compressor - Alarm Clock - Audio plal'er - Softu,are modem-Digital still carnera - T'elephone ansu,ering machine-Engine
control unit - Video accelerator.

TOTAL:45 PERIODS

OTITCON{ES

Llpon completion ofthe course, students will be able to:

o Describe the architecture and programming of ARM processor.

r Outline the concepts of embedded systems

o Explain the basic concepts ofreal time Operating system design.

o Use the syslem design techniques to develop softw-are for embedded systems

r Differentiate between the general purpose operating system and the real time operatings) stem

r Model real-time applications using embedded-system concepts

TEXT BOOK:
1. Marilyn Wol{, "Computers as Components - Principles of Embedded Computing Sl,stem Design",ThirdEdition"Morgan Kaufmann

Publisher (An irnprint liom Elsevier), 2012.

REFERENCES:

l. .lonathan W.Valvano. "Embedded Microcomputer Sl,stems Real Time Interfacing", Third EditionCengage Learning,2012.
2. David. E. Sirnon, "An Embedded Softr.vare Primer", lst Edition, Filth lmpression, Addison-WesleyProfbssional.200T.

3. Raymond .1.A. Buhr. Donald L.Bailey, "An introduction to Real-Time Systems- F-rom Design toNetworking with C/C++".
Prentice Hall.l999.

4. C.M. Krishna. Kang G. Shin, "Real-Time S1'stenrs". Inlernational Editions. Mc Grarv Hill 1997

5. K.V.K.K.Prasad. "Embedded Real-Time Systems: Conccpts. Design & Programming", DreamTech Press, 200-5.

6. Srirarn V 11er. Pankaj Cupta. ''Ernbedded Rcal Iime Systems Programrning", Tata Mc Grarv Hi11.2004.
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CS600tt t{tr\t,\\ co\rPt '[uR I\TERA(] r'ro\ I,I'PC
300 J

OB,JEC'TI\/ES:
The student should be made to:

. Learn the fbr.rndatiors of Iluman Computer Interaction.

o Bc tamiliar u'ith thc design technologies lbr individuals and persons ri,ith disabilities.

o []c au'are of nrobilc IICI.
. I-eam the guidclincs for user interlace.

UNIT I FOTiNDATIONS OF HCI 9

The Human: I/0 channels - Metnory - I{easoning and problem solving:'fhe computer: Der'ices - Memorl'- processing and
netu'orks: lntcraction: Models - framervorks - Ergonomics - sty'les - elements interactivitv- Paradignrs.

TINIT II DESIGN & SOI;'I'\\'ARE PROCESS 9

Interactive Design basics - process - scenarios - nar igation - screen design - Iteration and prototvping. HCI in sofiu,are
proccss - sofirvare lifc cyole - usabilitl' engineering - Prolotl'ping in practice - design rationale. Design rules - principles,
slandards, guidelines. rules. Evaluation -l'cchniques 

- LJniversal Design.

T]NIT III \,IODELS AND THEORIES 9

Cognitive models -Socio-Organizational issues and stake holder requirements -Communication and collaboralion models-H),pertext.
Multimedia and WWW.

UNIT IV N{OBILE HCI 9

Mobile Ecosystem: Plattbrms, Application Aamervorks- Types of Mobile Applications: Widgets, Applications. Games- Mobile
Inlbrmation Architecture, Mobile 2.0, Mobile Design: Elements of Mobile Design. 1'ools.

TINIT V WEB INTERFACE DESIGN 9

Designing Web Interf'aces - Drag & Drop, Direct Selection, Contextual Tools. Overlays. Inlal.s and Virtual Pages, Process Florv.
Case Srudics.

L: 45, T: 0, TOTAL: 45 PERIODS
OUTCOMES

fipon completion ofthe course, the student should bc able to:

o Design eflbctive dialog for I{Cl.

e Design eflective HCI lbr individuals and persons nith disabilities.

. Assess the importance ofuser feedback.

TEXT BOOKS:

1. Alan Dix, .lanet Finlay, Gregory Abowd, Russell Beale, "Human Computer Interaction", 3'd Edition,Pearson Education, 2004 (UNIT

I, T & III).

2. Brian Fling. "Mobile Design and Development", First Edition , O"Reilly Media Inc.. 2009(UNIT -lV).
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8C6202 ELECTRONIC DEVICI]S AND CIRCTJII'S T,T P C
Jl01

OBJECTIVES:

The studcnt should be made to:

o Be farniliar witlr the structure of basic electrontc der ices.

o Be exposed to the operation and applications ofelectronic devicss.

T]NIT I PN JT]NCTION DE\IICES 9

PN iunction diods -structure. operation and V-l characleristics, difTusion and transient capacitance -Reotiflers - HalfWave and Full
Wave Rectiller.- Displal. devices- LED, Laser diodes- Zener diode- characteristics-Zencr Reverse characteristics -Zener as regulator

TINIT II TRdNSISI'ORS
BJT, JFET, MOSFET- structure. operation. characteristics and Biasing U.lT, Thyristor and IGBT - Structure and characteristics

TINIT III ANIPLIFIERS 9

BJT small signal model - Analysis of CE, CB, CC amplifiers- Gain and fiequency response - MOSFET snall signal model-
Analysis o1'CS and Source follower - Gain and flequency response-High frequency analysis.

(INIT IV N{T]LI'ISTAGE ANIPLIFIERS AND DII'FERENTIAL AN{PI,II.'IER 9

BIMOS cascade amplifier, Dillbrential arnplifier - Conrmon mode and Difference mode analysis - FE'f input stages - Single tuned
amplifiers - Gain and frequency response - Neutralization methods. porver amplifiers -Types (Qualitative anall sis).

TINIT V FEEDBACK AN'IPLIFIERS AND OSCILLATORS 9

Advantages of negative feedback - voltage / current" series . Shunt feedbaok -positive 
'l'eedback - Condition fbr oscillations, phase

shift - Wien bridge. Hartley, Colpitts and Crystal oscillators.

TOTAL (L:45+T:15): 60 PERIODS

OTITCON,IES:
o To explain the structure ofthe basic electronic devices.

o To design applications using the basic electronic devices.

TEXT BOOKS:

1 . David A. Bell ,llElectronic Devices and Circuitsll, Prentice Hall ol India, 2004.

2. Sedra and smith, 
-Microelectronic 

Circuits - Oxford University Press, 2004.

REFERENCES:
l. Rashid. -Micro Electronic Circuitsn Thomson publications. 1999.

2. Floyd, 
-Electron 

DevicesI Pearson Asia 5th Edition, 2001.

3. Donald A Neamen, 
-Electronic 

Circuit Analysis and Designll Tata Mccraw Hiil, 3'd Edition, 2003.

4. Roben L.Boylestad. 
-Electronic 

Devices and Circuit theoryll, 2002.

5. Robert B. Northrop, -Analysis 
and Application of Analog F.lectronic Circuits to Biomedical Instrumentationt, CRC

Press, 2004.

I :,'i !'tlitl!)rlr'
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8E6102 TRANSN{ISSION AND DISTRIBTITION I,T' P C

3003

OBJECTIVES:

r To develop expressions fbr the computation of transmission line parameters..

' To obtain the equivalent circuits for the transmission lines based on distance and operating
r voltage lor determining voltage regulation and efficiency. Also to improve the voltage profile of thetransmission system.
o To analyses the voltage distribution in insulator strings and cables and methods to improve thesame.
r Tn understand the operation ofthe difl'erent distribution schemes.

T]NIT I STRUCTTIRE oF PowER SYSTEN1I g

Structure of electric po\\'er system: generalion. transnrission and distribution; Types of AC and DC distributors - distributed and
concenlraled loads - interconnection - EHVAC and HVDC transmission -lntroduction to FACTS.

UNIT II TRANSN{ISSION LINE PARANIETERS 9
Parameters ofsinglc and three phase transmission lines u'ith single and double circuits - Resistance, inductance and capacitance ofsolid.
stranded and bundled conductors, Symmetrical and unsvmmelrical spacing and transposition - application of self and mutual GMD; skin
and proximity effects - interlerence with neighboring communication oircuits - 'l'ypical conligurations, conductor types and electrical
parameters o1'EHV lines, corona discharges.

T-INIT III NIODEI,LING AND PERT'ORNIANCE OFTRANSN,IISSION I,INES g
Classification oflines - short line. medium line and long line - equivalent circuits. phasor diagram, attenuation constant. phase constant.
surge impedance: transniission efficiencl' and voltage regulation. real and reactiv; po*,cr flow,in lines, po,wer - circle iiagrams, surge
impedance loading. methods olvoltage control, Ferranti effect.

T]NIT IV INSIII,ATORS AND CABLES 9
Insulators - Types, voltage distribution in insulator string, improvement of string efficiency, testing of insulators. Undergrould cables -
Types ofcables, Capacitance ofSingle-core cable, Grading olcables, Porver factor and heating oicables, Capacitance of3- core belted
cable, D.C cables.

UNIT V I\IECIIANICAL DESIGN OF LINES AND GROUNDING g
Mechanical design oftransmission line - sag and tension calculations for different r.veather conditions, Touer spofting, Types oflo,r,ers,
Substalion Layout (AlS, GIS). Methods of grounding.

TOTAL :45 PERIODS
OTTTCOMF],S:

' Ability to understand and analyze power system operation, stability. control and protection.

TEXT BOOKS:

1. D.P.Kothari, [.1. Nagarath, Jower System Engineering', Tata McGraw-Hill Publishing Company limited, New
Delhi, Second Edition, 2008.

2. C.L.Wadhu,a, Electrical Power Systems', New Academ ic Science Ltd, 2009.
3. S.N. Singh, Electric Power Generation, Transmission and Distribution', Prentice Hall of India pv-t. Ltd. New Delhi. Second

Edition,20ll.

REFERENCES:

B.R.Gupt4 . S.Chan4 _Power Sysrem Analysis and Design.Ne\.v Delhi, Fifth Edition, 200g.
Luces MFualken berry,Walter Coffer, -Electrical Porver Distribution and Transmission', Pear-son Education. 2007.
Hadi Saadat. lower System Analysis,' PSA Publishing; Third Edition, 2010.
J.Brian, Hardv and Colin R.Bayliss -Transmbsion and Distribution in Electrical Engineering', Neu,nes; Fourth Edjtion,
20t2.
G.Ramamurthy" 

-Handbook 
of Electrical pouer Drstribution,ll Universities press. 2013.

1.
2.
3.
4.
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ELECTRICAL MACHINES -II L'I PC

I l0.l

OBJECTIVES:

. To impart knowledge on Construction and perl'ormance of salient and non - salient typesynchronous generators.

. To impart knowledge on Principle of operation and performance ofsyrchronous motor.

r l'o impart knowledge on Construction, principle of operation and pertbmrance of inductiorrmachines.

. To impart knowledge on Starting and speed control ofthree-phase induclion motors.

. To impart knowledge on Construction, principle of operation and performance of single phaseinductionmotors andspecial
machines

9I]NIT I SYNCHROn.OT]S GENER{TOR
Constructional details - Types of rotors -winding factors- emf equation - Synchronous reactance -Armature reaction - Phasor
diagrams of non salient pole synchronous generator connected to rnfinite bus--Synchronizing and parallel operation -
Synchronizing torque -Change of excitation and

mechanical input- Voltage regulation - EMF, MMF, ZPF and A.S.A methods - sleady state po\ver- angle characleristics- Trvo
reaction theory -slip test -short circuit transients - Capability Curves

UNIT II SYNCHRONOT]SMOTOR 9

Principle of operation -'l'orquc equation - Operalion on infinite bus bars - V and Inverted V cunes -Power input and power
developed equations - Starting methods - Cun'ent loci for constant power inpul, conslant excitation and constant power developed-
Hunting * natural frequency ofoscillations -damper u,indings- synchronous condenser.

TINIT III THREE PHASE, INDTiCTION N{OTOR 9

Constructional details - Types of rolors -- Principle of operation - Slip --cogging and crar.vling- Equivalent circuit - Torque-
Slip characteristics - Condition for maximum torque - Losses and efficiency - Load tesl - No load and blockcd rotor tests -
Circle diagram * Separation of losses -Double cage induction motors -Induotion generators - Synchronous induction motor.

UNIT IV STARTING AND SPEED CONTROL OF THREE PHASE INDT]CTION
NIOTOR 9

Need for starting -Types of slarters -DOL, Rotor resistance, Autotranslbrmer and Star-delta starters

- Speed control - Voltage control, Frequency control and pole changing - Cascaded connection-V/fcontrol - Slip power recovery
scheme-Braking ofthree phase induction motor: Plugging, dynamic braking and regenerative braking.

TiNIT V SINGLE PHASE INDTICTION N,IOTORS AND SPECIAL NIACHINES 9

Constructional details ofsingle phase induction rnotor - Double field revolving theory and operation - Equivalent circuit - No load and
blocked rotor test - Performance analysis - Stafting mo'thods of single-phase induction motors - Capacitor-start capacitor run
Induction motor- Shaded pole induction motor - Linear induction motor - Repulsion motor - Hysteresis motor - AC series motor- Servo
motors- Stepper motors - introduction to magnetic levitation svstems.

TOTAL (L:15+T: l5): 60 PERIODS
OUTCOMES:
. Ability to model and analyze electrical apparatus and their application to power system

TEXT BOOKS:

1. AE. Fitzgerald, Charles Kingsley, Stephen. D.Umans, Electric N4achinery', Tata Mc Grau,Hill publishing
Company Ltd, 2003.

2. D.P. Kothari and lJ. Nagrath, Electric Machines', Tata McGraw Hill Publishing Company Ltd, 2002.

3. p.S. ghhbhra. ,Electrical Ivhchinery', Khanna Publishers, 2003.

REFERENCES:

1. M.N.Bandyopadhyay. Electrical Machines Theory and Practice, PHI Leaming PVT LTD.,Neu,Delhi, 2009.

2. Charless A. Gross, 
-Electric 

/tr4achines, 
-CRC 

Press, 2010.

3. K. Murugesh Kumar, llectric I\uhchines', Vikas Publishing House Pvt Lt4 2002

4. Syed A. Nasar, Electric Machines and Power Systems: Volume I, Mcgraw -Hill College;lnternational ed Edition,
January I995.

5. Alexander S. Langsdorf,.Tn?-, :f OJl.rl,ating-Current Machinery, Tata MoGraw HillPublications, 2001.
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EE6503 POWER ELECTRONICS I,1' P C
J OO J

OBJECTIVES:
. To get an overvierv ofdiflbrent types ofpor,r,er semiconduclor devices and tlieirsu,itchingcharacterislics.

o To understand the operation. characteristics and pertiinnance parameters ofcontrolledrectifiers

. To sludy the operation, switching techniques and basics topologies of DC-DC s\.vitclrinSregulators.

o To learn the diffbrent modulalion techniques ofpulse width modulated inverters and tounderstand harmonic
reduclion nrelhods.

o To study the operation ofAC voltage controller and various configurations.

TINIT I POWERSEMI-CONDT]CTOR DEVICES 9

Study of switching devices. Diode. SCR,TRIAC. GTO" BJT, MOSFET, IGBT-Static and Dynamiccharacteristics - Triggering and

commutation circuit for SCR- Design of Driver and snubber circuit.

UNIT II PHASE-CONTROLLEDCONVBRTERS
2- pulse,3 -pulse and 6-pulseconverters- performance parameters -Effect of source incluctance- GateCircuit Schemes for Phase

Control-DuaI con\ eners.

I-INIT III DCTO DC CONVERTER
Step-dorm and step-up chopper-control strategy-Forced commutated chopper-Voltage commutated.Curent commutated. Load
commutated, Switched mode regulators - Buck. boost, buck- boost converter. lntroduction to Resonant Converlers.

TINIT IV INVERTERS 9

Single phase and three phase voltage source inverters(bothl200modeandlS0omode)-Voltage& harmonic control--PW M techniques:
Sinusoidal PW M. modified sinusoidal PW M - multiple PWM - Introduction to spacs vector modulation -Current source inverter.

IINIT V AC TO AC COn-VERTERS 9

Single phase and Three phase AC voltage controllers-Control strategy- Porver Factor Control - Multistage sequence control -single
phase and three phase cyclo converters -introduotion to Matrix converters.

TOTAL:45 PERIODS

OT]TCONIES:

o Ability to undersland and analyse, linear and digital electronic circuits.

TEXT BOOKS:
L MH.Rashi4 -Power Electronics: Circuis, Devices and Applications', Pearson Education, PHI Third Edition, New Delhi, 2004.

2. P.S.Bimbra 
-Poll'er 

Etectronics[ Khanna Pubiishers, third Edition, 2003.

3. L. Umanand, 
-PowerElectronics 

Essentials andApplicationsll, Wiley,2010.

REFERENCES:

1. Joseph Vithayathrl.' Power Electronics. Principles and Applications'. McCrar,r Hill Series. 6'l'

Reprint. 20 I 3.

2. ashfaq Ahmed Power Electronics for Technology Pearson Education, Indian reprint, 2003.

3. enit;p T. Krein, 
-Elements 

of Power Electronicsll Oxford University Press, 2004 Edition.

4. Nea N4ohan. Tore. M Undel and, W illiam. P. Robbins, Power Electronics: Converters, Applications and Design', John Wiley and

sons, third edition,2003.

5. Daniel.W.Hart,-PowerElectronicsll, lndianEdition, Mc GrawHill,3'dPrint,2013.

6. frl.O Singh and K.B. Khanchandani, 
-Power 

Electronics,ll Mc Graw Hill lndia, 2013.

He lF$,t-
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EE6501 POWER SYSTEN,I ANA LYSIS I,I'PC
I001

OBJECTIVES:

' .To model the por'ver system under stead)'state operating condition.

' To apply numerical methocls to solve the pouer flow problem.

' To model and analyze the system under faulted conditions.

' To model and analyze the transient behaviour ofpower system when it is sub-jected to

' a lault.

TINIT I INTRODT]CTION 9

Need tbr systcm planning and operational studics - basic components o1'a power system.-lntroduction to restnrcluring - Single line
diagram - per phasc and per unit analysis - Generator - lranslbmrer- transmission line and load representation tbr dif]'crent pou,er
syslem sludies.- Primitive neftvork - construction of Y-bus using inspection and singular transformation methods -z-bus.

tiNl'l' ll POWER FI,O\\'A\-ALYSIS 9

Importanoe ofporver flo* analysis in planning and operation ofporver systems - statemenl ofporver florl,problem - classification ofbuses
- development of po*,er florv model in compler variablcs form - iterative solulion using Gauss-Seidel method - Q-limit oheok fbr voltage
controlled buses - porver tlorv model in polar fbrm - iterative solution using Ner.rton-Raphson method .

T]NTT III FATILT ANALYSIS - BALANCED FATILTS
Importance ofshort circuit analysis - assumptions in fault analysis - analysis using Thevenin's theorem
- Z-bus building algorithm - fault analysis using Z-bus - computations ofshort circuit capacily, post fault voltage and currents.

T]NIT IV FAI]LT ANALYSIS - T]NBALANCED FAIILTS 9

Introduction to symmetrical components - sequence impedances - sequence circuits of synchronous machine, transfornrer and
transmission lines - sequence netr*'orks anal.vsis of single line to ground.line to line and double line to ground faults using Thevenin's
theorem and Z-bus matrix.

[INI'I' V STABILITY ANALYSIS 9

lmportance of stability analysis in porver system planning and operation - classification of power system stability - angle and voltage
stability - Single Machine Infinite Bus (SMIB) system: Development of srvingequation - equal area criterion - detemrination of critical
clearing angle and time- solution of srving equation by modilied Euler method and Runge-Kutta lburth order method.

TOTAL :45 PERIODS
OTITCOMES:
r Ability to understand and analyze power system operation, stability, control and protection.

TEXT BOOKS:

1 , Nagrath l.I. and Kothari D.P., -lr4odem Power System Analys is', Tata McGraw-Hill, Fourth Edition, 201 l.
2. John J. Grainger and W.D. Stevenson Jr., Jower System Analysis', Tata lr4cGraw-Hill, SiKh reprint, 2010.

3. P. Venkatesh, B.V. Manikandan, S. Charles Raja, A. Srinivasan, - Electrical Power Systems-Analysis, Security and
Deregulation'. PHI Learning Private Limited. Nerv Delhi. 2012.

REFERENCES:

1. Hadi Saadat, Jower System Analysis', Tata N4cGraw Hill Education Pr,t. Ltd., New Delhi, 21st reprint, 2010.

2, Kundur P., fower System Stability and Control, Tata McGraw Hill Education Pvt. Ltd., New Delhi, 1Oth reprint, 2010.

3. Pai MA, -Computer Techniques in Power System Analysis', Tata Mc Graw-Hill Publishing Company Ltd., New Delhi,
Second Edition, 2007.

4. J. Duncan Glover, Mulukutla S. Sarma, Thomas J. Overbye, - Power System Analysis & Design',Cengage Leaming, Fifth
Edition. 2012.

5. Olle. I E lgerd, El ectric Energy Systems Theory - An Introduction'. Tata McGraw Hill Publ ishing Company Limited, New
Delhi, Second Edition, 2012.

6. C.A.Gross, 
-Porver 

System Anatysis,ll Wiley India, 201 1.
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EE66OJ POWER SYSTEM OPERATION AND CON]'ROL L't P (l

300J
OI}.IECTIVES:
. To have an overvierv ofpower system operation and control.
. 'fo model power-frequency dynamics and to design power-fiequency controller.
. To rnodel reactive power-voltage interaction and the control actions to be implemented forrnaintaining the voltage

profile against varying s1 srem load.

' To study the economic operation ofpower system.
. To teach about SCADA and its application for real time operation and control ofporver systems.

UNIT I INTRODTICTION 9

An overvierv of porver system operation and control - system load variation - load characteristics - load curves and load-duration curve

- load lactor - diversity factor - Impofiance ofload forecasting and quadratic and exponential curve fitting techniques of forecasting -
plant level and system level controls .

TINIT II REALPOWER-FREQUENCYCONTROI- 9

Basics ofspeed goveming mechanism and modeling - speed-load oharacteristics - load sharing betrveen trvo synchronous machines in
parallel - control area concept - LFC control ofa single-area system - static and dl,namic analysis ofuncontrolled and controlled cases -

two-area system - modeling - static analysis of uncontrolled case - tie line rvith llequency bias control - state variable model -
integration ofeconomic dispatch control rvith LFC.

TJNII' III REACTIVE POWER_VOLTAGE CONTROL 9

Generation and absorption of reactive power - basics of reactive power control - excitation systems -rnodeling - static and dynamic
anal),sis - stability compensation - methods of voltage control: tap- changing transformer, SVC (TCR + TSC) and STATCOM -
secondary vol tage control.

IINIT IV UNIT CONIN{ITN{ENT AND ECONONIIC DISP;\TCH 9

Formulation of economic dispalch problem - I/O cosl chalacterization - incremcntai cost culve - co- ot'dination equations without
and with loss (No derivation of loss coefficients) - solution by direct rnethod and ),-iteration method - statement of ulit commitment
problem - priorityJist method - forward dynamic programming.

UNIT V CONIPUTER CONTROLOF POWER SYS'TEN,IS 9

Need for computer control of powcr systems - concept of energy control centre - ttnctions - systemmonitoring - data aoquisition and
control - system hardu,are configuration - SCADA and EMS functions - network topology - state estimation - WLSE -

Contingency Anall'sis - state transition diagram showing various state transitions and control strategies.

TOTAL :45 PERIODS

OI'TCOMES:

. Ability to understand and analyze power system operation, stability, control and protection.

TEXT BOOKS:

1 . Olle.lElgerd, Electric Energy Systems theory - An introduction', Tata McCrraw Hill Education Pvt. Ltd., New Delhi, 34th reprint,
2010.

2. Allen. J. Wood and Bruce F. Wollenberg, f ower Generation, Operation and Control', John W iley & Sons, Inc., 2003.

3, Abhijit Chakabarti, Sunita Halder, Power System Anatysis Operation and Control', PHI learning Pw. Ltd., New Delhi, Third
Edition, 201 0.

REFERENCES:

1. NagrathIJ.andKothariD.P., I\4odemPorverSystemAnalysis',TataMcGraw-Hill,FourthEdition,2011.
2. Kundur P., fower System Stability and Control, Tata McGraw Hill Education Pl,t. Ltd., Nerv Delhi, lOth reprint, 2010

3. Hadi Saadat, fower System Analysis', Tata l\4cGraw Hill Education P\,1. Ltd., New Delhi. 2lst reprint, 2010.

4. N.V.Ramana, -Power 
System Operation and Control,il Pearson, 201 1.

5. C.A.Gross. 
-Po'w,er 

System Analysis.ll Wiley India. 201 1.

M{
/Rffiru;Yet

rdfl?v? Enqtneerirtg Cctlege lot vYorrrL

,t ainaria lavri F.oaO, C Xt l+ Hl A S AL E 
i'{'60b1'

rtaliar.,,ii ctt i TaJirI, Vi i I u p u ra rn 0 i s trrct

HP
Highlight

HP
Highlight

ARUN
Highlight

ARUN
Highlight

ARUN
Highlight



EE66O2 Ti]\,IBEDDED SYSTE\{S LT P C
30 03

OB.IECTIVES:
r To introduce the Building Blocks olEmbedded System

o To Educate in Various Embedded Development Strategies

r To Introduce Bus Comnrunicatiorr in processors. Input/output interfacing.

. 'fo impart knorvledge in Various processor scheduling algorithms.

o To introduce Basics ofReal time operating system and example tutorials to discuss on one real-time operating systern tool

T]NII'I INI'RODT]CTIONTO EN{BEDDED SYSI'ENIS 9

Introducticin to En-rbedded Systems -'fhe build process fbr embedded systems- Structural units inEmbedded processor , selection of
processor & memory devices- DMA - Memory management methods- Timer and Counting devices, Watchdog Timer, Real Time Clock. [n
circuit emulator. Target Hardr,vare Debugging.

T]NIT II ENIBEDDED NETWORKING 9

Embedded Networking. lntroduction. I/O Device Ports & Buses- Serial Bus cornmunication protocols - RS232 standard - RS422 -
RS485 - CAN Bus -Serial Peripheral lnterface (SPI) -Inter Integrated Circuits (l2C)-need fbrdevice drivers.

TINIT III EN{BEDDED FIRNIWARE DEVELOPN,II],NT ENVIRONNIENT 9

Embedded Product Development Lifc C-vcle- objectives- different phases of EDLC, Modelling of EDLC; issues in l-lardr,r,are-softrvare

Co-design, Data Flow Graph" state machine model, Sequcntial Program Model. concurrent Model, object oriented Model.

UNIT IV RTOS BASED EN,IBEDDED SYSTENI DESIGN 9

Introduction to basic concepts of RTOS- Task. process & threads, interrupl routines in RTOS, Multiprocessing and Multitasking.
Preemptive and non-preemptive scheduling, Task communication- shared memory, ,ressage passing-, lnter process Communication -
synchronization betrveen processes-semaphores, Mailbox. pipcs. priority inversion. priority inheritance, comparison of Real time
Operating systems: Vx Works, .iClOS-I, RT Linux.

I]NIT V ENTBEDDED SYSTENI APPT,ICATIO\. DEVELOPNTENT
Case Stud1, of Washing Machine- Autornolive Application- Smart card System Application,.

TOTAL: 45 PERIODS
OUTCOMES:

. Abilityto understand and analyse, linear and digital electronic circuits.

TEXT BOOKS:

1 . Ra.ikama, Embedded System-Architecture, Programming, Design', Mc Graw Hill, 201 3.

2. Peckol, 
-Embedded 

system Designl, .Iohn Wiley & Sons,2O10

3. Lyta n Das,li Embedded Systems-An Integrated Approachll, Pearson, 2013

REFERENCES:

1 , Shlbu. K.V, 
-Introduction 

to Embedded Systemsll, Tata Mcgraw Hi11,2009.

2. Elicia White,ll Making Embedded Systemsf, O' Reilly Series,SPD,2011.

3. Tammy Noergaard, 
-Embedded 

Systems Architecturell, Elsevier, 2006.

4. Han-Way Huang, llEmbedded system Design Using C805 1lI, Cengage Leaming,2009.

5. naf iU Mall 
-Real-Time 

systems Theory and Practicell Pearson Education, 2007.

9

HP
Highlight

HP
Highlight

ARUN
Highlight

ARUN
Highlight



ARUN
Highlight

ARUN
Highlight

ARUN
Highlight

ARUN
Highlight

ARUN
Highlight

ARUN
Highlight



ARUN
Highlight





F,F,6702 PROTECTION AND SWITCHGEAR I,TPC

300 J

OBJECTIVES:
r To educate the causes ofabnormal operating conditions (fbults, lightning and srvitching surges) ofthe apparatus and system.

r To introduce the characteristics and functions olrelays and protection schemes.

e I o inrpart knou ledgc on apparatus prolection

o To introdr:ce static and numerical relays

. To impart knowlcdge on functioning of circuit breakers

T]NIT I PROTECTION SCHEMES 9

Principles and need for protective schemes - nature and causes of fuults - types of faults - lirult current calculation using
symmetrical components - Methods of Neutral grounding - Zones of protection and essential qualities of protection - Protection
schemes

TINIT II ELECTRON{AGNETIC RELAYS 9

Operating principlcs of r-clays - the Universal relay - Torque equation - R-X diagram - Eleclromagnelic Relal s -
Overcurrenl, Direclional. Distance. Dif}'erential, Negative sequence and IJnder frequency relays.

UNIT III APPARATUS PROTECTION 9

Current transformers and Potential translbrmers and their applications in protection schemes - Protection oftransformer, generator, motor,
busbars and transmission line.

TINIT IV STATIC RELAYS AND NTIN{ERICAL PROTECTION 9

Static relays - Phase, Amplitude Comparators - Synthesis of various relays using Static comparators

- Block diagram of Numerical relays - Overcurrent protection, transformer differential protection, distant protection of
transmission lines.

UNIT V CIRCUIT BREAKERS 9

Physics of arcing phenomenon and arc interruption - DC and AC circuit breaking - re-striking voltageand recovery voltage - rate of
rise of recovery voltage - resistance switching - current chopping - interruption of capacitive current - Types of circuit breakers - air
blast, air break, oil, SF6 and vacuum circuit breakers - comparison of different circuit breakers - Rating and selection of Circuit
breakers.

TOTAL :45 PERIODS
OUTCONIES:

o Ability to rurderstand and analyze power system operation, stability, control and protection.

TEXT BOOKS:

1. Sunit S.Rao, -Switchgear and Proteotion', Khanna Publishers, New Delhi. 2008.

2. B.Rabindranath and N.Chander, ?ower System Proteclion and Switchgear', New Age International
(P) Ltd., First Edition 201 1.

3. tr,tL.Soni,P.V.Gupt4U.S.Bhatnagar.AChakrabarti. ATextBookonPowerSystemEngineering',DhanpatRai&Co.,1998.

REFERENCES:

1, Badri Ram ,8.H. Vishwakarma. -Power System Protection and Switchgear', New Age Intemational Pvt Ltd Publishers, Second
Edition 201l.

2. Y G.Paithankar and S.R.Bhide, -Fundamentals of power system protection', Second Edition. Prentice Hall of India P'r,t.

Ltd., New Delhi, 2010.

3. C.L.Wadh*4 Electrical Power Systerns', 6th Edition, New Age Intemational (P) Ltd., 201 0

4. Ravindra P.Singh, : Srvitchgear and Power System Protection', PHI Leaming Private I-td., NervDelhi, 2009.

5. BhaveshBhalja,R.P.Maheshu"ari,NileshG.Chotani,'ProtectionandSrvitchgear'OxfbrdUniversityPress-2011.
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EE6005 POWER QtTALIfY I-T PC
300 3

OBJEC'I-IVES:

r To introduce the power quality problem

r To educate on production ofvoltages sags. over r,oltages and harmonics and methodsofcontrol.
o To study overvoltage problems

r To study the sources and effect of harmonics in power system

o To impart knowledge on various methods of power quality monitoring.

9UNIT I INTRODTJCTIONTO PO\YIiR QTIALITY
Terms and dehnitions: Ovcrloading - under voltage - over voltage. Concepts of transients - short duration r.ariations such as interruption -

long duration variation such as sustained interruption. Sags and srvells - voltage sag - voltage srvcll - voltage imbalance - voltage
fluctuation - po\\'er liequency variations. Intenrational standards of por.r,er quality. Liomputcr Business Equipment Manutacturers
Associations (ClSlrMA) curve.

UNIT II VOLTAGE SAGS AND INTERRTIPTIONS 9

Sources ofsags and interruptions - estimating voltagc sag pcrformance. Thevenin's equivalent source
- analysis and calculation ol various faulted oondition. Voltage sag due to induction motor slarting. Estimation of the sag severity -
mitigation ofvoltagc sags, active series compensalors. Static transfer srvitches and fast transfer srvitches.

TINIT III OVERVOLTAGES 9

Sources of over voltages - Capacitor switching - liglitning - ferro resonance. Mitigation of voltage swells - surge arresters - low pass

filters - power conditioners. Lightning protection - shielding - line aresters - protection oftranslbrmers and oables. Arr introduction to
compuler analysis tools for transients, PSCAD and EMTP.

T]NIT IV HARMONICS 9

Harmonic sources jlom commercial and industrial loads, locating harmonic sources.Porver system response characteristics - Harmonios
Vs transients. Effect of harmonics - harmonic distortion - voltage and current distortion - harmonic indices - inter harmonics -
resonance. Harmonic distortion evaluation - devices for controlling harmonic distorlion - passive and active filters. IEEE and IEC
slandards.

UNIT V POWER QTIALITYN{ONITORING 9

Monitoring considerations - monitoring and diagnostic techniques for various pou,er quality problems - modeling of power quality
(harmonics and voltage sag) problems by mathematical simulation tools - pow,er line disturbance analyzer - qualitl, measurement
equipment - harmouic / spectrum analyzer - flicker meters - disturbance analyzer. Applications of expert systems for power quality
monitoring.

OIITCOMES:

. Ability to understand and analyze power system operation, stability, control and protection.

TOTAL :45 PERIODS

TEXT BOOKS:
1. Roger. C. Dugan, Mark F. MiGranagham, Surya Santoso, HWal,ne Beaty, Elecfical Powersystems Quality'McGraw

Hi11,2003.(For Chaptersl,2,3, 4 and 5).

2. Eswald.F.Fudis and M.A.S.Masoum, "Power Quality in Power System and Electrical Machines,$

Elseviar Academic Press, 2013.
3. J. Arrillaga, N.R. Watson, S. Chen, 'Power System Quality Assessment', Wiley, 2011-

REFERENCES:

1. G.T. Heydt, 'Electric Power Quality',2nd Edition. (West Lafayette, IN, Stars in aCircle Publications,
1994). (For Chapter 1, 2,3 and 5)

2. MFl.l Bollen, -Understanding Power Quality Problems: Voltage Sags and Intemrptions', (NewYork: IEEEPress, 1999). (For
Chapters 1,2,3 and 5)

3. G.J.Wakileh. 
-Power 

Systems Harmonics - Fundanrentals. Analysis and Filter Design"ll Springer2007.
4. E.Aeha and M.Madrigal, 

-Power 
System Harmonics, Computer Modelling and Analysis, - Wiley

lndia.2012.

5. R.S.Vedarn, M.S.Sarma, 
-Power Quality - VAR Compensation in Power Systems,ll CRC Press20l3.

6. C. Sankaran, lower Quality', CRC press, Taylor & Francis group, 2002.
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FtE680l E,LECTRIC ENERGY GENERATION, TITILIZATION AND CONSERVATION t_'t' P (l
3003

d
PRINCIPAT-

rdhaya Engtneeling Ccii*g;i lsr f,'+ilrr,
tainarpalaym Road, 0 r-i i i{ ii i: t ;li i- :: T. il'; ;,:

hallakurichi Taiuk. Viiiuiiiii a;i1 i:riiiGI

OtsJICTI\ ES:

' To anal.vze the various conoepts behind renewable euergy resources.

. To introduce the energl, saving ooncept by different r.vays of illumination.

' To understand the dillerent rnsthods ofelectric heating and eleotric welding.

' l'o introduce knowledge on Solar Radiation and Solar Energy Collectors

. To introduce concepts of Wind Energy and its utilization

I]NIT I ELECTRIC DRIVES AND TRACTION 9

Fundamentals ofelectric drive - choice ofan electric motor - application ofmotors for particular services - traotion motors - characteristic

leatures of traction motor - systems of railway electrification - electric braking - train movement and energl, consumption - lraction lnotor

control - track equipment and collection gcar.

T]NIT II ILLT]NTINATION 9

Introduction - definition and meaning of lerms used in illumination engineering - classification o1'light sources - incandescent lamps.

sodium vapour lamps, mercury vapour lamps, fluorescent lamps - design of illumination systems - indoor lighting schemes - factory
lighting halls - outdoor lighting schemes - flood lighting - street lighting - energy saving lamps. LED.

TINIT III HEATING AND WELDING 9

Introduction - advantages of electric heating - modes of heat transfer - methods of electric heating - resistance heating - arc fumaces -

induction heating - dielectric heating - electric'rvelding - t)*pes - resistance rvelding - arc welding - power supply for arc rvelding -

radiation uelding.

T]NIT IV SOLAR RADIATION AND SOLAR ENERGY COI,LECTORS 9

Introduction - solar constant - solar radiation at the Earth's surface - solar radiation gcomeff) - eslrmation of average solar radiation
- physical principles ofthe conversion ofsolar radiation into heat

- flat-plate collectors - transmissivity of cover system - energy balance equation and collector efficiency - concentrating collector -
advantages and disadvantages of concentrating collectors - performance analysis of a cylindrical - parabolic concentrating collector -
Feedin Invertors.

TINIT V WIND ENERGY 9

Introduction - basic principles of wind energy conversion - site selection considerations - basic components of a WECS (Wind Energy

Conversion System) - Classification of WECS - types of wind Turbines - analysis of aerodynamic forces acting on the blade -
performances ofrvind.

TOTAL :45 PERIODS

OTITCOMES:

o Ability to understand and analyze power system operation, stability, control and protection.

. Ability to handle the engineering aspects ofelectrical energy generation and utilization.

TEXT BOOKS:

1. N.V. Suryanarayana, -Utilisation 
of Electric Poweril, Wiley Eastern Limited. New Agelnternational

Limited,l993.
2. J.B.Gupta, 

-Utilisation 
Electric power and Electric Tractionll, S.K.Kataria and Sons, 2000.

3. G.O.Rai, 
-Non-Conventional 

Energy Sourcesll. KhannaPublications Ltd., Nerv Delhi, 1997.

REFERENCES:

1 . R.f.najput, Utilisation of Electric Power, Laxmi publications Private Limited.,200'1 .

2. H.Partab, Art and Science of Utilisation of Eleotrical Energyll. Dhanpat Rai and Co., NewDelhi, 2004.

3. C.L.Wadh*a, -Generation, Distribution and Utilisation of Electrical Energyil, Nerv Agelntemational Pvt.Ltd.,

2001.

4. S. Sivanagaraju, M. Balasubba Reddy, D. Srilalha,' Generation and Utilization of ElectricalEnergy', Pearson Education,

2010.

5. Donals L. Steeby,' Alternalive Energy Sources and Systems', Cengage Learr'ing, 2012.
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EE8,t01 I.]I,t.]CI'RICAL }IACIIINI'S _ II

OB.IECTI\'ES:
To impart knorvledge on the follorving'fopics

r. Construction and perfbrnrance of salient and non - salient typc s-vncluonousgenerators.

- Principle of operation and perlbrmance olsl,nchronous motor.

,- Construction, principle oloperation and perlbrmance olinduction machines.

t Starting and speed control ofthree-phase induction motors.

- Colstruction, principle of operation and perfbrmance o1' single phase inductionmotors and special

machines.

T]NIT I SYNCHRONOT]S GENERATOR 6+6
Constructional details - T1,pes o1- rolors -rvinding lactors- emf equation - S1'nchronous reactancc - Armalure
reaction - Phasor diagr-ams of non salient polc sl,nchronous generator connected to infinite bus--Synchronizing and

parallcl operation - Sl,nchronizing torque -Change of excitation and mechanical input- Voltage regulation - EMI-,
MMF" ZPFand A.S.A nrethods - steadl' slate power- angle characteristics-'I'lvo reaction theort -sliptest -short cilcuit
transients - Capability Curves

UNIl'll SYNCHROs'O[]S NIOTOR 6+6
Principle ofoperation - Torque equation - Operation on inflnite bus bars - V and Inverted Vcurves - Porver input and
porver developed equations - Starting methods - Current loci forconstant po\\,er input. constant excitation and constant
porver developed-Hunting - natural ficquencl, ofoscillations - damper rvindings- sl nchronous coudenser.

T]NI'I'III THREE PHASE INDT]CTION N{OTOR 6+6
Constructional details - 

'lypes of rotors - Principle of operation - Slip -cogging and crarvling- Equivalent
circuil - Torque-Slip characteristics - Condition for mariimum torque -Losses and efficiency - I-oad test - No load
and blocked rotor tests - Circle diagram - Separation of losses - Double cage induction motors -Induclion generators

- Synchronousinduclion motor.

IINIT IV STARTING AND SPEED CONTROL OF THREE PHASE INDIICTION I\{OTOR 6+6
Need fbr starting - Types of starters - DOL, Rotor resistance, Autotransformer and Star- delta starters - Speed control

- Voltage control" Frequency control and pole changing - Cascaded connection-V/f control - Slip pou,er recovery
scheme-Braliing ofthree phase induction motor: Plugging. dynarnic braking and regenerative braking.

TINIT V SINGLE PHASE INDT]CTION NIOTORS AND SPECIAL ]\IACHINES 6+6
Constructional details of single phase induction motor - Double tleld revolving theory and operation - Equivalent
circuit - No load and blocked rotor test - Performance anallsis - Starting methods of single-phase induction motors -
Capaoitor-start capacitor run Induction motor- Shaded pole induction motor - Linear induction motor - Repulsion
motor - Irlysteresis molor - AC series motor- Servo motors- Stepper motors - inlroduction to magnetic levitation
systems.

TOTAL: 60 PERIODS

OT]TCOMES:

- Ability to understand the construction and working principle ofSynchronousGenerator

- Ability to acquire knor'vledge on Synchronous motor.

- Ability to understand the construction and working principle of Three phase InductionMotor

- Ability to understand the construction and rvorking principle of Special Machines

,t Ability to predetermine the perfbrmance characteristics of Synchronous Machines.

TEXT BOOKS:
1. A.E. Fitzgerald, Charles Kingsley, Stephen. D. Umans, 'Electric Machinery', Mc Grarvl{ill publishing Companl,

Lrd, 2003.

2. Vincenl Del Toro, 'Basic Electric Machines' Pearson India Education, 2016.

3. Stephen J. Chapman. 'Electric Machinery Fundamentals'4tr' edition, McGraw HillEducation Pvt. Ltd, 2010.

REFERBNCES
D.P. Kothari and I..1. Nagrath, 'Electric Machines', McGrarv Hill PublishingCompanv Ltd.2002.

P.S. Bhimbhra. 'Electrical Machinery', Khanna Publishers. 2003.

M.N. Bandl'opadhyay, Electrical Machincs Theory and Practice. PHI Lcarning PVTLTD.. Neu,Delhi. 2009

B.R.Gupta. 'Fundamental olElectric Machines' Nerv age Intemational Publishers.3'dEdition ,Reprint 2015.

Murugesh Kuniar. 'Electric Machines'. Vikas Publishing House J']r,t. I-td. 2002.

LTPC
220J

1.

2.

J.

4.

5

6. Alexander S. Langsdorf, '-lheory of Alternating-Current Machincry'. lt4cGrarv
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EE66OJ POWER SYSTEM OPERATION AND CON]'ROL L't P (l

300J
OI}.IECTIVES:
. To have an overvierv ofpower system operation and control.
. 'fo model power-frequency dynamics and to design power-fiequency controller.
. To rnodel reactive power-voltage interaction and the control actions to be implemented forrnaintaining the voltage

profile against varying s1 srem load.

' To study the economic operation ofpower system.
. To teach about SCADA and its application for real time operation and control ofporver systems.

UNIT I INTRODTICTION 9

An overvierv of porver system operation and control - system load variation - load characteristics - load curves and load-duration curve

- load lactor - diversity factor - Impofiance ofload forecasting and quadratic and exponential curve fitting techniques of forecasting -
plant level and system level controls .

TINIT II REALPOWER-FREQUENCYCONTROI- 9

Basics ofspeed goveming mechanism and modeling - speed-load oharacteristics - load sharing betrveen trvo synchronous machines in
parallel - control area concept - LFC control ofa single-area system - static and dl,namic analysis ofuncontrolled and controlled cases -

two-area system - modeling - static analysis of uncontrolled case - tie line rvith llequency bias control - state variable model -
integration ofeconomic dispatch control rvith LFC.

TJNII' III REACTIVE POWER_VOLTAGE CONTROL 9

Generation and absorption of reactive power - basics of reactive power control - excitation systems -rnodeling - static and dynamic
anal),sis - stability compensation - methods of voltage control: tap- changing transformer, SVC (TCR + TSC) and STATCOM -
secondary vol tage control.

IINIT IV UNIT CONIN{ITN{ENT AND ECONONIIC DISP;\TCH 9

Formulation of economic dispalch problem - I/O cosl chalacterization - incremcntai cost culve - co- ot'dination equations without
and with loss (No derivation of loss coefficients) - solution by direct rnethod and ),-iteration method - statement of ulit commitment
problem - priorityJist method - forward dynamic programming.

UNIT V CONIPUTER CONTROLOF POWER SYS'TEN,IS 9

Need for computer control of powcr systems - concept of energy control centre - ttnctions - systemmonitoring - data aoquisition and
control - system hardu,are configuration - SCADA and EMS functions - network topology - state estimation - WLSE -

Contingency Anall'sis - state transition diagram showing various state transitions and control strategies.

TOTAL :45 PERIODS

OI'TCOMES:

. Ability to understand and analyze power system operation, stability, control and protection.

TEXT BOOKS:

1 . Olle.lElgerd, Electric Energy Systems theory - An introduction', Tata McCrraw Hill Education Pvt. Ltd., New Delhi, 34th reprint,
2010.

2. Allen. J. Wood and Bruce F. Wollenberg, f ower Generation, Operation and Control', John W iley & Sons, Inc., 2003.

3, Abhijit Chakabarti, Sunita Halder, Power System Anatysis Operation and Control', PHI learning Pw. Ltd., New Delhi, Third
Edition, 201 0.

REFERENCES:

1. NagrathIJ.andKothariD.P., I\4odemPorverSystemAnalysis',TataMcGraw-Hill,FourthEdition,2011.
2. Kundur P., fower System Stability and Control, Tata McGraw Hill Education Pl,t. Ltd., Nerv Delhi, lOth reprint, 2010

3. Hadi Saadat, fower System Analysis', Tata l\4cGraw Hill Education P\,1. Ltd., New Delhi. 2lst reprint, 2010.

4. N.V.Ramana, -Power 
System Operation and Control,il Pearson, 201 1.

5. C.A.Gross. 
-Po'w,er 

System Analysis.ll Wiley India. 201 1.
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Cell: 9894535438

948692e8 I I

$RI VINAYAGA HLECTRICAL$
TLTCTRICAL INGINEERS & TLTCTRICAL CONTRACTORS,

Govt. Approved TNILB E$8 Grade Contractors

VEPPUR CROSS ROAD, CIIENNAI * TRICHY MAIN ROAD, CUDDALORT DT * 606 304

REF: SVE / OFF / IPT t 2018 Date: 14.06.2018

TO WHOMSOEVER IT MAY CONCERN

This is to certify that Ms. K. ABINAYA, Reg.No'.621116105001 of IDHAYA

ENGINEERING COLLEGE FOR WOMEN, CHINNASALEM, have successfully completed

INTERNSHIP from 03.06.2018 to 12.06.2018 in our premises.

We wish her all success in her future endeavors

"R.*UBiiliftAt{ I rM.f, .,Ph.0.,M,B.A.,lrll'lsTE',F.lE;,
pRlNe tpAL

IDHAYA ET{GG. CSLLESS FQR WSf',lEN

*on *o*S#kucrnICAL$
tr[{Ir"sa **ilirffi$ & ErI{TfiifAL e$ilfiAc',f*fi$

l*i.i"3lii li+-x{l vrjri uplB 13.3"?BA

Fr*p, it {Ei$HfiAt B.f.,iE[.,
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CeIl: 9894535438

948692981 8

$RI VINAYAGA HLTCTRICAL$
ELECTRICAL ENGINEERS & ELTCTRICAL CONTRACTORS,

Govt. Approved TNELB ESB Grade Contractors

VEPPUR CROSS ROAD, CHENNAI * TRICHY MAIN ROAD, CUDDALORE DT * 606 304

REF: SVE I OFF , IPT / 2018 Date : 14.06.2018

TO WHOMSOEVER IT MAY CONCERN

This is to certify that I$s. M. ARUNA, Reg.No: 621116105004 of IDHAYA

ENGINEERING COLLEGE FOR WOMEN, CHINNASALEM, have successfully completed

INTERNSHIP from 03.06.2018 to 12.06.2018 in our premises.

We wish her all success in her future endeavors

/
,{

Dr.R"GURUI|IANI,ru.e.,Ph.D.,M.B.A,,M.l$TE.,F.lt.,
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Celt: 9894535438

948692981 8

SRI VINAYAGA TLECTRICALS
ELECTRICAL ENGINEERS & ELECTRICAL CONTRACTORS,

Govt. Approved TNELB ESB Grade Contractors

VEPPUR CROSS ROAD, CHENNAI _ TRICHY MAIN ROAD, CUDDALORE DT * 606 304

REF: SVE / OFF / IPT / 2018 Date : 14.06'2018

TO WHOMSOEVER IT MAY CONCERN

This is to certify that Ms. A. ASHWINI, Reg.No: 621116105005 of IDHAYA

ENGINEERING COLLEGE FOR WOMEN, CHINNASALEM, have successfully completed

TNTERNSHIP from 03.06.2018 to 12.06.2018 in our premises.

We wish her all success in her future endeavors.
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Cell: 9894535438

94859298 I I

SRI VINAYAGA TLECTRICAL$
ELECTRICAL ENGINEERS & ELECTRICAL CONTRACTORS,

Govt. Approved TNELB ESB Grade Contractors

VEPPUR CROSS ROAD, CHENNAI - TRICHY MAIN ROAD, CUDDALSRE DT * SOS 304

REF: SVE , OFF / IPT / 2018 Date : 14.06.2018

TO WHOMSOEVER IT MAY CONCERN

This is to certify that Ms. B. LAVANYA, Reg.No: 621116105012 of IDHAYA

ENGINEERING COLLEGE FOR WOMEN, CHINNASALEM, have successfully completed

INTERNSHIP from 03.06.2018 to 12.06.2A18 in our premises.

We wish her all success in her future endeavors

Dr.R.Gu*lI.tt1'$f ,li
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Cell: 9894535438

94869298 1 8

SRI VINAYAGA ELECTRICALS
ELECTRICAL ENGINEERS & ELTCTRICAL CONTRACTORS,

Govt. Approved TNELB E$S Grade Contractars

VHPPUR CRO$S ROAD, CHENNAI * TRICHY MAIN ROAD, CUDDALORE DT * 606 304

REF: SVE / OFF / IPT 12018 Date : 14.06.2018

TO WHOMSOEVER IT MAY CONCERN

This is to certify that Ms. K. SHAKINA, Reg.No:621116105018 of IDHAYA

ENGTNEERTNG COLLEGE FOR WOMEN, CHINNASALEM, have successfully completed

INTERNSHIP from 03.06.2018 to 12.06.2018 in our premises

We wish her all success in her future endeavors

,d
Dr. R.CURUMAI1II rm.e.,Fh"D.,M.B.A.,lvl,l$TE,,F,lh

PRINCIPAI-
IDHAYA ENGG. COLLEGE FOR WOMEI"I
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Cell: 9894535.438

94869298 1 B

$RI VINAYAGA ELEGTRICAL$
ELECTRICAL ENGINEERS & ELECTRICAL CONTRACTORS,

Govt. Approved TNELB ESB Grade Contractors

VEPPUR CROSS ROAD, CHENNAI * TRICHY MAIN ROAD, CUDDALORE DT * 606 304

REF: SVE , OFF / IPT / 2018 Date : 14.06.2018

TO WHOMSOEVER IT MAY CONCERN

This is to certify that Ms. M. K. SHALINI, Reg.No: 621116105019 of IDHAYA

ENGINEERTNG COLLEGE FOR WOMEN, CHINNASALEM, have successfully completed

INTERNSHIP from 03.06.2018 to 12.06.2018 in our premises.

We wish her all success in her future endeavors.

Sr. R,SLIRIIII;IAI{I,m.e",Ph.D.,M.B.A,,[,1.[$-IE.,F.l*;,
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Cell: 9894535438

94859298 1 I

SRI VINAYAGA HLEGTRICALS
ELECTRICAL ENGINEERS & ELECTRICAL CONTRACTORS,

Govt. Approved TNELB ESB Grade Contractors

VEPPUR CRCISS ROAD, CHENNAI * TRICHY MAIN ROAD, CUDDALORE DT - 606 304

REF: SVE / OFF / tPT I 2018 Date : 14.06.2018

TO WHOMSOEVER IT MAY CONCERN

This is to certify that Ms. K. SRI SWARNA DHARSHINI, Reg.No 621116105021 of

IDHAYA ENGINEERING COLLEGE FOR WOMEN, CHINNASALEM, hAVE SUCCCSSfUIIY

completed INTERNSHIP from 03.06.2018 to 12.06.2018 in our premises'

We wish her all success in her future endeavors.

Dr" R. &URUBIASI, ru.E.,ph.D.,M.B.A.,fvt. t$TE.,F, tE.;
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Cell: 98945:i5438

94869298 1 8

SRI VINAYAGA TLECTRICALS
ELECTRICAL ENGINEERS & ELECTRICAL CONTRACTORS,

Govt. Approved TNELB ESB Grade Contractors

VEPPUR CROS$ ROAD, CHENNAI _ TRICHY MAIN ROAD, CUDDALORE DT - 606 304

REF: SVE / OFF, IPT / 2018 Date : 14.06.2018

TO WHOMSOEVER IT MAY CONCERN

This is to certify that Ms. V. SUBASHINI, Reg.No: 621116105022 of IDHAYA

ENGINEERING COLLEGE FOR WOMEN, CHINNASALEM, have successfully completed

INTERNSHIP from 03.06.2018 to 12.06.2018 in our premises.

We wish her all success in her future endeavors

Dr.S"GURu rti.-r,.1{ !rii*.E.,Ph.S.,fil.B.A.,M.l$TE., F. tL;,

PRINCIP.AL
IDHAYA EilIGG. CCILLESE FOR WOMEhI
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SRI VINAYAGJ\ TLECTRilSALS
ELECTRICAL ENGINEERS & TLECTRICAL CONTRACTORS,

Govt. Approved TNELB ESB Grade Contractors

VEPPUR CRO$S ROAD, CHENNAI * TRICHY MAIN ROAD, CUDDALCIRE DT * 606 304

REF: SVE / OFF / IPT / 2018 Date : 14.06.2018

TO WHOMSOEVER IT MAY CONCERN

This is to certify that Ms. K. THEERTHANA, Reg.No: 621116105023 of IDHAYA

ENGINEERING COLLEGE FOR WOMEN, CHINNASALEM, have successfully completed

INTERNSHIP from 03.06.2018 to 12.06.2A18 in our premises.

We wish her all success in her future endeavors
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ELECTRICAL MACHINES -II L'I PC

I l0.l

OBJECTIVES:

. To impart knowledge on Construction and perl'ormance of salient and non - salient typesynchronous generators.

. To impart knowledge on Principle of operation and performance ofsyrchronous motor.

r l'o impart knowledge on Construction, principle of operation and pertbmrance of inductiorrmachines.

. To impart knowledge on Starting and speed control ofthree-phase induclion motors.

. To impart knowledge on Construction, principle of operation and performance of single phaseinductionmotors andspecial
machines

9I]NIT I SYNCHROn.OT]S GENER{TOR
Constructional details - Types of rotors -winding factors- emf equation - Synchronous reactance -Armature reaction - Phasor
diagrams of non salient pole synchronous generator connected to rnfinite bus--Synchronizing and parallel operation -
Synchronizing torque -Change of excitation and

mechanical input- Voltage regulation - EMF, MMF, ZPF and A.S.A methods - sleady state po\ver- angle characleristics- Trvo
reaction theory -slip test -short circuit transients - Capability Curves

UNIT II SYNCHRONOT]SMOTOR 9

Principle of operation -'l'orquc equation - Operalion on infinite bus bars - V and Inverted V cunes -Power input and power
developed equations - Starting methods - Cun'ent loci for constant power inpul, conslant excitation and constant power developed-
Hunting * natural frequency ofoscillations -damper u,indings- synchronous condenser.

TINIT III THREE PHASE, INDTiCTION N{OTOR 9

Constructional details - Types of rolors -- Principle of operation - Slip --cogging and crar.vling- Equivalent circuit - Torque-
Slip characteristics - Condition for maximum torque - Losses and efficiency - Load tesl - No load and blockcd rotor tests -
Circle diagram * Separation of losses -Double cage induction motors -Induotion generators - Synchronous induction motor.

UNIT IV STARTING AND SPEED CONTROL OF THREE PHASE INDT]CTION
NIOTOR 9

Need for starting -Types of slarters -DOL, Rotor resistance, Autotranslbrmer and Star-delta starters

- Speed control - Voltage control, Frequency control and pole changing - Cascaded connection-V/fcontrol - Slip power recovery
scheme-Braking ofthree phase induction motor: Plugging, dynamic braking and regenerative braking.

TiNIT V SINGLE PHASE INDTICTION N,IOTORS AND SPECIAL NIACHINES 9

Constructional details ofsingle phase induction rnotor - Double field revolving theory and operation - Equivalent circuit - No load and
blocked rotor test - Performance analysis - Stafting mo'thods of single-phase induction motors - Capacitor-start capacitor run
Induction motor- Shaded pole induction motor - Linear induction motor - Repulsion motor - Hysteresis motor - AC series motor- Servo
motors- Stepper motors - introduction to magnetic levitation svstems.

TOTAL (L:15+T: l5): 60 PERIODS
OUTCOMES:
. Ability to model and analyze electrical apparatus and their application to power system

TEXT BOOKS:

1. AE. Fitzgerald, Charles Kingsley, Stephen. D.Umans, Electric N4achinery', Tata Mc Grau,Hill publishing
Company Ltd, 2003.

2. D.P. Kothari and lJ. Nagrath, Electric Machines', Tata McGraw Hill Publishing Company Ltd, 2002.

3. p.S. ghhbhra. ,Electrical Ivhchinery', Khanna Publishers, 2003.

REFERENCES:

1. M.N.Bandyopadhyay. Electrical Machines Theory and Practice, PHI Leaming PVT LTD.,Neu,Delhi, 2009.

2. Charless A. Gross, 
-Electric 

/tr4achines, 
-CRC 

Press, 2010.

3. K. Murugesh Kumar, llectric I\uhchines', Vikas Publishing House Pvt Lt4 2002

4. Syed A. Nasar, Electric Machines and Power Systems: Volume I, Mcgraw -Hill College;lnternational ed Edition,
January I995.

5. Alexander S. Langsdorf,.Tn?-, :f OJl.rl,ating-Current Machinery, Tata MoGraw HillPublications, 2001.
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EE6501 POWER SYSTEN,I ANA LYSIS I,I'PC
I001

OBJECTIVES:

' .To model the por'ver system under stead)'state operating condition.

' To apply numerical methocls to solve the pouer flow problem.

' To model and analyze the system under faulted conditions.

' To model and analyze the transient behaviour ofpower system when it is sub-jected to

' a lault.

TINIT I INTRODT]CTION 9

Need tbr systcm planning and operational studics - basic components o1'a power system.-lntroduction to restnrcluring - Single line
diagram - per phasc and per unit analysis - Generator - lranslbmrer- transmission line and load representation tbr dif]'crent pou,er
syslem sludies.- Primitive neftvork - construction of Y-bus using inspection and singular transformation methods -z-bus.

tiNl'l' ll POWER FI,O\\'A\-ALYSIS 9

Importanoe ofporver flo* analysis in planning and operation ofporver systems - statemenl ofporver florl,problem - classification ofbuses
- development of po*,er florv model in compler variablcs form - iterative solulion using Gauss-Seidel method - Q-limit oheok fbr voltage
controlled buses - porver tlorv model in polar fbrm - iterative solution using Ner.rton-Raphson method .

T]NTT III FATILT ANALYSIS - BALANCED FATILTS
Importance ofshort circuit analysis - assumptions in fault analysis - analysis using Thevenin's theorem
- Z-bus building algorithm - fault analysis using Z-bus - computations ofshort circuit capacily, post fault voltage and currents.

T]NIT IV FAI]LT ANALYSIS - T]NBALANCED FAIILTS 9

Introduction to symmetrical components - sequence impedances - sequence circuits of synchronous machine, transfornrer and
transmission lines - sequence netr*'orks anal.vsis of single line to ground.line to line and double line to ground faults using Thevenin's
theorem and Z-bus matrix.

[INI'I' V STABILITY ANALYSIS 9

lmportance of stability analysis in porver system planning and operation - classification of power system stability - angle and voltage
stability - Single Machine Infinite Bus (SMIB) system: Development of srvingequation - equal area criterion - detemrination of critical
clearing angle and time- solution of srving equation by modilied Euler method and Runge-Kutta lburth order method.

TOTAL :45 PERIODS
OTITCOMES:
r Ability to understand and analyze power system operation, stability, control and protection.

TEXT BOOKS:

1 , Nagrath l.I. and Kothari D.P., -lr4odem Power System Analys is', Tata McGraw-Hill, Fourth Edition, 201 l.
2. John J. Grainger and W.D. Stevenson Jr., Jower System Analysis', Tata lr4cGraw-Hill, SiKh reprint, 2010.

3. P. Venkatesh, B.V. Manikandan, S. Charles Raja, A. Srinivasan, - Electrical Power Systems-Analysis, Security and
Deregulation'. PHI Learning Private Limited. Nerv Delhi. 2012.

REFERENCES:

1. Hadi Saadat, Jower System Analysis', Tata N4cGraw Hill Education Pr,t. Ltd., New Delhi, 21st reprint, 2010.

2, Kundur P., fower System Stability and Control, Tata McGraw Hill Education Pvt. Ltd., New Delhi, 1Oth reprint, 2010.

3. Pai MA, -Computer Techniques in Power System Analysis', Tata Mc Graw-Hill Publishing Company Ltd., New Delhi,
Second Edition, 2007.

4. J. Duncan Glover, Mulukutla S. Sarma, Thomas J. Overbye, - Power System Analysis & Design',Cengage Leaming, Fifth
Edition. 2012.

5. Olle. I E lgerd, El ectric Energy Systems Theory - An Introduction'. Tata McGraw Hill Publ ishing Company Limited, New
Delhi, Second Edition, 2012.

6. C.A.Gross, 
-Porver 

System Anatysis,ll Wiley India, 201 1.
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Eli(t702 PROI'}-CI l()\ .\\l) S\\ ITC'I|CI'.,\R L T P C

300 3

OBJT,-CTI\'ES:

o l-o educate the causes olabnornral operating conditions (taults. lightning and s\\itching surges) ofihc apparatus and s\stent.

o To introduce the characteristios and lunctions olrelavs and protcction schcmes.

. I O iDtl)an krrorr lcJr:c On 0plrrrillUs prrrlcell(rn

. 'l-o illtroducc static and numerical rclays

. 'fo ilnpart knorvlcdge on lirnctioning ofcircuit breakers

T]NIT I PROTECI'ION SCHEN{ES 9

Principles and need lbr protective schemes - nalure and causes of faults - Opes of fhults - fault curent caiculation using
symmetrical components - Methods of Neutral grounding - Zones of protection and essential qualities of protection - Protection
schemes

9TINIT II ELECTRON{AGNETIC RELAYS
Operating principles of relays - the Universal relay - Torque equation - R-X diagram - Electromagnetic Relays *
Overcurrent, Directional, Distance. Differential, Negative sequence and Under frequency relays.

UNIT III APPARATUS PROTECTION g

Current transformers and Potential transformers and their applications in protection schemes - Protection oflransformer, generator, motor,
busbars and transmission line.

T]NIT IV STATIC REL,AYS AND NUNIERICAL PROTECTION 9

Static relays - Phase, Amplitude Comparators - Synthesis of various relays using Static comparators

- Block diagram of Numerical relays - Overcurent protection, transformer differential protection, distant protection of
transmission lines.

UNIT V CIRCTIIT BREAKERS 9

Phl,sics ofarcing phenomenon and arc interruption - DC and AC circuit breaking - re-striking voltageand recovery voltage - rate of
rise of recovery voltage - resistance switching - current chopping - interruption of capacitive current - Types of circuit breakers - air
blast, air breah. oil, SF6 and vacuum circuit breakers - comparison of different circuit breakers - Rating and selection of Circuit
breakers.

TOTAL :45 PERIODS
OUTCONIES:

o Rbilily to understand ard analyze power system operation. stabilitl. conlrol and protection.

TEXT BOOKS:

1. Sunil S.Rao, -Switchgear and Protection', Khanna Publishers, New Delhi, 2008.

2. B.Rabindranath and N.Chander, Jower System Protection and Switchgear', New Age Intemational
(P) Ltd., First Edition 201 l.

3. ML.Soni,P.VGupt4U.S.Bhanragar,AChakrabarti, ATexlBookonPowerSystemEngineering',DhanpatRai&Co.,1998

REFERENCES:

1. gadri Ram ,B.H. Vishwakarma, fower System Protection and Switchgear', New, Age Intemational P\t Ltd Publishers. Second

Edition 201 l.
2. Y. G.Paithankar and S.R.Bhide, fundamentals of power system protection', Second Edition. Prentice Hall of India Pr,t.

Ltd., Nerv Delhi, 2010.

3. C.L.Wadhw4 -Electrical Power Systons', 6th Edition, Ner'r,'Age Intemational (P) Ltd., 201 0

4. Ravindra P.Singh, : Srvitchgear and Power Sl,stem Proteclion', PHI Learning Private Ltd., NewDelhi, 2009.

5. BhaveshBhalja,R.P.Maheshu,ari,NileshC.Chotani,'ProtectionandSrvitchgear'OxlbrdUniversityPress,20ll.
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TANTRANSCO

This is to certiiy that Seivi. A.Kaiaivani,BE., ( EEE , i'vnh Year ) Srudying in

IDHAYA ENGINEERING COLLEGE for Women , Chinnasalem has attended 5 days

In plant Training from 13.05.2019 to 17.05.2019 at230tll0KV Sub Station I Ulundurpet

in Kallakurichi EDC I TANGEDCO / Kallakurichi, as per Memo.No.SE / KEDC /KKI.Ado/

Adm.l/AllF.Inplant TrgJ 2019, Dt I0.05.2019.

'r

Exegutive Engineer,

S,tatinn' I I lrrndrrrncfvrqrruqrPv..
Maintenance 12301 llOKV SS,

Date

.B.A.,M'l5TE''F'IT''
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TRAINING CERTIFICATE
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This is to certify that Selvi. I(Shakina,BE., ( EEE , IVe Year ) Studying in

IDI{AYA ENGINEERING COLLEGE for \ilomen , Chinnasalem has attended 5 days

In plant Training from 13.05.2019 to 17.05.2019 at 230/110KV Sub Station / Ulundurpet

in Kallakurichi EDC / TANGEDCO / Kallakurichi, as per Memo.No.SE / KEDC /KKI.Adol

A d m. l/Al/F. Inplant T rg.l 2019, Dt. 1 0.05.2019.

,

Station: Ulundurpet.

Date : 17.45.2419

Engineer,

Maintenance lz30i Li OKV SS,

Ulundurpet.
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PRINCIPAL
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This is to certify that Selvi. Subhashini,BE., ( EEE , IVtL Year ) Studying in

IDHAYA ENGINEERING COLLEGE for Women , Chinrasalem has attended 5 days

In plant Training from 13.05.2019 to 17.05.2019 at230l110KV Sub Station / Ulundurpet

in Kallakurichi EDC / TANGEDCO / Kallakurichi, as per Merno.No.SE / KEDC lKKI.Adol

Adm.l/A1/F.lnplant Trg.l 20L9, Dt 10.05.2019.

Station: Ulundurpet.

Date : 17.05.2019
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Ass iSia{rt Executive En gineer,

iviaintenance l230lli OKV SS,
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5 days

/KKI.Ado/

Ass Executive Engineer,

Maintenanc e l230ll10Kv SS,

lJlundurpet.
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Date : 17.05.2419

.tb.r

fir.R"
PffiN sclP&L

Lf;SE FSR U\IOMHFI
IDI"IAYA ENSG. COL

ALf;{1Jl-$s6 zCI1 . KALLAKuRlcttl BT"

CHINN&S

..(

<.
- 

ir:' ri,"r::w.-: 1Y-jl:-,iv-;:r:r .>:i

HP
Highlight



F,F,6702 PROTECTION AND SWITCHGEAR I,TPC

300 J

OBJECTIVES:
r To educate the causes ofabnormal operating conditions (fbults, lightning and srvitching surges) ofthe apparatus and system.

r To introduce the characteristics and functions olrelays and protection schemes.

e I o inrpart knou ledgc on apparatus prolection

o To introdr:ce static and numerical relays

. To impart knowlcdge on functioning of circuit breakers

T]NIT I PROTECTION SCHEMES 9

Principles and need for protective schemes - nature and causes of fuults - types of faults - lirult current calculation using
symmetrical components - Methods of Neutral grounding - Zones of protection and essential qualities of protection - Protection
schemes

TINIT II ELECTRON{AGNETIC RELAYS 9

Operating principlcs of r-clays - the Universal relay - Torque equation - R-X diagram - Eleclromagnelic Relal s -
Overcurrenl, Direclional. Distance. Dif}'erential, Negative sequence and IJnder frequency relays.

UNIT III APPARATUS PROTECTION 9

Current transformers and Potential translbrmers and their applications in protection schemes - Protection oftransformer, generator, motor,
busbars and transmission line.

TINIT IV STATIC RELAYS AND NTIN{ERICAL PROTECTION 9

Static relays - Phase, Amplitude Comparators - Synthesis of various relays using Static comparators

- Block diagram of Numerical relays - Overcurrent protection, transformer differential protection, distant protection of
transmission lines.

UNIT V CIRCUIT BREAKERS 9

Physics of arcing phenomenon and arc interruption - DC and AC circuit breaking - re-striking voltageand recovery voltage - rate of
rise of recovery voltage - resistance switching - current chopping - interruption of capacitive current - Types of circuit breakers - air
blast, air break, oil, SF6 and vacuum circuit breakers - comparison of different circuit breakers - Rating and selection of Circuit
breakers.

TOTAL :45 PERIODS
OUTCONIES:

o Ability to rurderstand and analyze power system operation, stability, control and protection.

TEXT BOOKS:

1. Sunit S.Rao, -Switchgear and Proteotion', Khanna Publishers, New Delhi. 2008.

2. B.Rabindranath and N.Chander, ?ower System Proteclion and Switchgear', New Age International
(P) Ltd., First Edition 201 1.

3. tr,tL.Soni,P.V.Gupt4U.S.Bhatnagar.AChakrabarti. ATextBookonPowerSystemEngineering',DhanpatRai&Co.,1998.

REFERENCES:

1, Badri Ram ,8.H. Vishwakarma. -Power System Protection and Switchgear', New Age Intemational Pvt Ltd Publishers, Second
Edition 201l.

2. Y G.Paithankar and S.R.Bhide, -Fundamentals of power system protection', Second Edition. Prentice Hall of India P'r,t.

Ltd., New Delhi, 2010.

3. C.L.Wadh*4 Electrical Power Systerns', 6th Edition, New Age Intemational (P) Ltd., 201 0

4. Ravindra P.Singh, : Srvitchgear and Power System Protection', PHI Leaming Private I-td., NervDelhi, 2009.

5. BhaveshBhalja,R.P.Maheshu"ari,NileshG.Chotani,'ProtectionandSrvitchgear'OxfbrdUniversityPress-2011.
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TIN :33843262758
CST No .1041280

W

MWW% &ffiWwffi WW-WffiWWWW ffiffi,ffiWffiW,W
NO 6/367, ARAKULAR CROSS ROAD, MUMIVIUDI,

THALATVASAL, ATTUR (SALEM) - 636 112. TAMTL NADU
Tel' 04282 - 231232 Mobile :99432 59018 Emait : arutjothiec@gmait.com

her conduct and

r Arul Jothi Electric ComPanY,

This is to certify that selvi .A.Kaviya,lllrd year, B.E(E.E.E), student of

IDHAYA ENGiNEERING COLLEGE FOR WOMEN' Chinnasalem', undergone the

i*prun, training in our Arul Jothi Electric company,Mummudi ' 
Thalaivasal'

Attur(SALEM),duringtheperiodfromll'.*62018to15.06.2018.

Duringtheperiodoftraining,shelearntdifferenttypesof

transformerS, aSsembting of transformer, winding of transformers,l transformer

testing, oil testing, and oil filter also'

During the period of training in our company'

character are verY good'

Date : 15.06.2018

Place: Thalaivasal

llr.It.&URU
,M.g.,Ph. &",{!1.s.A.,&:. I$Tg.,FJfu

PftINCIPA T*-
,SFIAYA EruGG, COLLEGE FOR w0il4ErcCHII{NASAL EM.SO6 20'" KALLAKU R'CHI ST"

w
Manager signature*

{
tTt

Manufacturi ng of Power and Distribution Transformers 16 KVA upto 2OO0 KVA/ 11 KV TZZKV
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llEtt:102 TRANSNlI ISSION AND DISTRIBTITION

OB.IEC-I'IYF]S:
r- Io studv the struclure o1-eleotric pou'er svstem and to dcr.elop erpressions fbr thecomputalionoftransnrissiou

linc pararrreiers

' To obtain thc equivalcnt circuits fbr the transmission lines based on clislance and todetennine vullasc resulation
and efficiencl,.

' To understand thc mechanical design o1-transmission lincs and to analvze thevoltage distribution in insulator
strings to improl.e tlrc efficienr:y.

' To studv the tvpes. construction of cabilitys and methods to improvc the efliciencl.

' To studl' about distribution svstems. types of suhstatioris. methods of grounding.E.HvAc. IIVDC ancl
FACTS,

trNI'l'I TRA\SNIISSIO^- LINE PARA\IETERS g
Struclure of Pou'er Systcm - Parameters of single and thrcc phase transmission lines *,ith singlc and double circuits -
Resistance. inductance and capaoitance ofsolid. stranded ancl bundled conductors. Symmetrical and unsl,mmctrical spaoing
and transposition - applioationolself and mutual CMD; skin ancl prorimity eftbcts -'l-y.pical configurations. concluctor tvpes
and electrical parameters of EHV lines,
T]NIT II N{ODI'LLING AND PERFOR\IANCIi OF TRANSNIISSTON LINES g

Perlbrnrance of Transmission lines - shorl line, medium linc and long line - equivalcnt circuits. phasor diagram.
attenuation constant, phase constanq surge impedance -lransmission efficiencv and voltage regulation. real and reactive
porver florv in lines - Porver Circle diagrams - Formation olCorona- Critical Voltages - Effect on Line perfbnnance.
TINIT III N,TECHANICAL DESIGN OF LINES g
Mechanical design of OH lines - Line Supports -'l-vpes of towers - Stress and Sag Calculation - L,ffec1s of Wind
and Ice loading. Insulators: 1ypes. voltage distribution in insulator string" improvement ofstring efficiency, testing of
insulators.
TTNIT IV I]NDER GROT]ND CABILITYS 9
Underground cabilitys - Types ol cabilitys - Construction of single core and 3 core Cabilitys - Insulation Resistance _
Potential Cradienl - Capacilance of Single-core and 3 core cabilitys - Grading of cabilitys - power factor and heating of
oabilitys- DC cabilitys.
I,INIT V DISTRIBTITION SYSTEMS g
Distribution Systems - General Aspects - Kelr,in's Lau,- AC and DC distributions - Techniques of Voltage
ControlandPorverfactorimprovement-Distributionl-oss -Typesolsubstations-Methodsof Grounding-Trenrlsin
Transmission and Distribution: EHVAC. HVDC and FACTS (eualitative treatment only).

TOTAI,: 45 PERIODS
OT]TCON'IES:

rt To understand the importance and the functioning of transmission line parameters.

- To understand the conoepts ofI-ines and Insulalors.

- To acquire knol..ledge on the perfbrmance ofTransntission lines.

' To understand the importance of distribution olthe electric pouer in po$,er system.

- To acquire knorvledge on Underground Cabilitys
(' To become familiar rvith the function of diflerent components used in Transmissionand Distribution levels of

power system and modelling ofthese components.

TEXT BOOKS:
l. D.P.Kothari, I.J. Nagarath, 'Porver System Engineering', Mc Graw.Hill PublishingCompany limited, New Delhi"

Second Edition, 2008.

2. C.L.Wadhrva. 'Electrical Pou,er Systems', New Academic Science Ltd, 2009.

3. S.N. Singh, 'Electric Porver Generation, Transmission and Distribution', Prentice Hallof India Pr.t. Ltd. New
Delhi, Second Edition. 201 l.

REFERENCES
l. B.R.Gupta, 'Power System Analysis and Design' S. chand, New Delhi, Fifth Edition,200g.
2. Luces M.Fualken be.ry, Walter Cofl'er. 'Electrical Potver Distribution and

Transmission', Pearson Education, 2007.

3, Arun lngole, "porver transmission and distribution,,pearson Education, 2017
4. .l.Brian. Hardy and Colin R.Bavliss 'Transmission and Distribution in ElectricalEngineering', Nervnes: Fourth

Edition" 2012.

5. G.Ramamurth)'. "Ilandbook of Electrioal porver Distribution." Unir ersilies Press.2013.

6. V.K.Mehta, Rohit Mehta. 'Principles of porver s)'stcm', S. Chand Ltd,Nerv Delhi. 2013
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IDHAYA INGINTTilNG COtt[
Approved by AICTE, New Dethi and Affiliated to An

( A un* of the r."nci"",f3,!:"",rt:ilr"',ilif;i:["fli]l

Dn.R. GURUMANI, rrl.r., ph.D., IM.B.A., rvt.tsTE., F.tE.,
PRINCIPAL

GE TOR hIOHEN
na University, Chennai.
itution
of Mary Society, pondicherry 

)

Date
01.08.2018

To

Ref: IECW/ EEE & ECE ilV t ZO18

,DHAYA E
H,NNASA

NGG. COTLEGE F

NC,PA !

sffi w*rd?

The [Vlanager,

TRACO Cabte Company Ltd,

Irimpanam,

Tripunithura.

Ernakutam (Dist) - 682309

Kerala.

Sir,

sub: Request for permission to visit your cable company - Final year EEE and
ECE students - Reg

Greetings from rdhaya Engineering coilege for women, chinnasarem.

ldhaya Engineering college for women is established and managed byFranciscan sister of the lmmaculate Heart of tt/ary congregation to provide quality
technical and professional education to the deserving women candidates. As a part oftheir regular curricular activities, every student has to undergo one industrial visit forevery theory course offered. Our students of 4th year EEE and ECE are very muchinterested to visit your company. so I am writing this letter to seek permission to visitpreferably on 25th August, 201g.

Kindly give an orientation of the various facilities available at your company andwe would be grateful for the same. we hope for your positive response at the earliest.

No of students in EEE:22

No of students in ECE: 3g

No of staff members accompanying: 04

Thank you

$r.&" Yours faithfully

il .". rM.S.,Ph. 0.,&t.B,A,
,M.,sr9,.fi,g,

Chinnasalem . 606
Web : www.iecw.edu.in

201, Villupuram Dis
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888254 u,\stc ut.uc'f RICAL .\\D t\s]'Rt \t t.N't'.\'t't0\ t_\Gt\EIaRI\(; LTPC
30 03

OBJEC'I'I\/ES:
To impart knorvledge on

. Operation of Three phase electrical circuits and pou,er measuremeut

r Working principles of lllcctrical Machines

r Working principle of Various measuring instrurnents

[INIT I AC CIIICIII'I'S AND PO\\'lr-R S\ S]'l.lN'lS 9

Three phase pou'er suppll - Star conneclion - Della connection - Balanced and Llnbalanccd Loads- Porver cqualion - Slar
Delta Conrcrsion - 

'l'hrcc l)hasc Porvcr N4easurement - Transnrissiou & Distribution of electrical euerg),- Over head Vs
lJnderground slslcnl - Protection ofporvcr s) stem -t)pes oftariff- porver factor improvcnrent

UNIT II TRANSFORN'IER 9

Introduction - ldeal Transformer - Accounting Iror Irinile I'ermeabilit-v" And Core I-oss - Circuit Modcl Of 'I'ranslormer - Per

Unit Sl stem - Determination Of Parameters Of Circuit Model Of Transfbrmer - Voltage Regulation - Name Plate Rating -
Efficiencl'- Three Phase Transformers -Auto Transformers

TINII'III DC N,IACHINES 9

lntroduction - Constructional Features- Motoring and generation principle - E,mf And Torque equation - Circuit Modcl -
Methods olExcitation and magnetisation characteristics - Starting andSpeed Control - Universal Motor

T]NIT IY AC NIACHINT]S 9

Principle of operation of three-phase induction motors - Construction -Types - Equivalent circuit. Sirrgle phase Induction
motors -Construction- Types-starting and speed control methods. Altemator- 'rvorking principle-Equation ol induced lrMF -
Voltage rcgulation. Synchronous motors- rvorking principle-starting methods - Torque equation - Stepper Motors - Brushless DC
Motors

T]NIT V N{EASURENIENT AND INSTRTIN{EN1'A'I'ION 9
Type of Electrical and electronic instruments - Classification- T1,pes of indicating Instruments -Principles of Electrical
lnstruments -Multimeters. Oscilloscopes- Static and Dynan'ric Characteristics of Measurement - Errors in Measurement -
Transducers - Classification of Transducers: Resistive, Inductive, Capacitive, Thermoelectric, piezoelectric. photoelectric, Hall
efTect and Mechanical

TOTAL: 45 PERIODS
OTITCONIES:

At the end ofthe course the students rvill be able to
r Understand the concept ofthree phase pou,er circuits and measurement.

o Comprehend the concepts in electrical generators. motors and transfbrmers

o Choose appropriate measuring instruments for given application

TEXTBOOKS:
1. D P Kothari and l.J Nagarath, 

-Basic 
Electrical and Electronics Engineeringll, McGrau,HillEducation(India) Private

Limited. Third Reprint .2016

2. Giorgio Rizzoni, 
-Principles 

and Applications of Electrical Engineeringll, McGrarv HillEducation(lndia) Private

Limited. 2010

3. S.K.Bhattacharya 
-Basic 

Electrical and Electronics Engineeringll, Pearson India, 2011

REFERENCES:
1 . Del Toro ,llElectrical Engineeling Fundamentalsll, Pearson Education. New Delhi, 2015.

2. Leonard S Bobrow. - Foundations of Electrical Engineeringll. Oxford University Press.20l3

3. Rajendral'rasad.llFundarnentals of Dlectrical engineeringl. Prentice Hall of lndia, 2006.

4. Uittte N." 
-Basic 

Electrical EngineeringJl. Tata McGraw Hill Edition, 24th reprint2016

5. A.E.Fitzgerald. David E Higginbotlram and Arvin Grabel. -Basic Electrical Engineering , McGraw Hill

Education(lndia) Private Limited. 2009

Sr ,M.E.,Ph.D.,M,B.A,M.lSTE.,F.lE"
PRINCIPAL

IDHAYA ENGG. COLLEGE FOR WOMEN
CHINNASALET*-SGS EOT. KAI.LAKURICHI DT.
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GE TOR hIOHEN
na University, Chennai.
itution
of Mary Society, pondicherry 

)

Date
01.08.2018

To

Ref: IECW/ EEE & ECE ilV t ZO18
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H,NNASA

NGG. COTLEGE F

NC,PA !

sffi w*rd?

The [Vlanager,

TRACO Cabte Company Ltd,

Irimpanam,

Tripunithura.

Ernakutam (Dist) - 682309

Kerala.

Sir,

sub: Request for permission to visit your cable company - Final year EEE and
ECE students - Reg

Greetings from rdhaya Engineering coilege for women, chinnasarem.

ldhaya Engineering college for women is established and managed byFranciscan sister of the lmmaculate Heart of tt/ary congregation to provide quality
technical and professional education to the deserving women candidates. As a part oftheir regular curricular activities, every student has to undergo one industrial visit forevery theory course offered. Our students of 4th year EEE and ECE are very muchinterested to visit your company. so I am writing this letter to seek permission to visitpreferably on 25th August, 201g.

Kindly give an orientation of the various facilities available at your company andwe would be grateful for the same. we hope for your positive response at the earliest.

No of students in EEE:22

No of students in ECE: 3g

No of staff members accompanying: 04

Thank you

$r.&" Yours faithfully

il .". rM.S.,Ph. 0.,&t.B,A,
,M.,sr9,.fi,g,

Chinnasalem . 606
Web : www.iecw.edu.in

201, Villupuram Dis
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EC6402 COMN,t UNICATION THEORY

OBJEC'I'IVES:

- To introduce the concepts ofvarious analog modulations and their spectral characteristics.

- To understand the properties ofrandom process.

- To know the ellcct ofnoise on cornmunication syslerns.

- To study the limits set by Inlormation Theory.

UNIT I AMPLITUDE MODULATION
Generation and detection ofAM wave-spectra-DSBSC, Hilbert Transform, Pre-envelope & complex envelope - SSB and
VS B -comparison -Superheterodyne Reciiver.

TINIT II ANGLE NIODTILATION
Phase and Aequencl" modulation-Narrorrv Band and Wind band FM - Spectrum - FM modulation and demodulation - FM
Discrirninator- PLL as FM Deniodulator - Transmission bandrvidth.

I]NIT III RANDOM PROCESS
Random variables, Central limit Theorem, Random Process, Stationary Processes, Mean, Correlation & Covariance
lunctions, Power Spectral Density, Ergodic Processes. Gaussian Process, Transmission of a Random Process Through a

LTI filter.

UNIT V INFORMATION THEORY
Entropy - Discrete Memoryless channels - Channel Capacity -Hartley - Shannon law - Source coding theorem - Huffrnan &
Shannon - Fano codes

TOTAL:45
PERIODS

Ot'TCOMES:

At the end ofthe course, the students would

- Design AM communication systems.

,. Design Angle moduiated communication systems

- Apply the concepts of Random Process to the design of Communication systems

- Analyze the noise performance of AM and FM systems

TEXT BOOKS:

1. J.G.Proakis, M.Salehi, "Fundamentals of Communication Systems", Pearson Education 2006.

2. S. Haykin. "Digital Communications". John Wiley, 2005.

REFERENCES:

1. B.P.Lathi, "Modem Digital and Analog Communication Systems", 3'd Edition, Oxford UniversityPress,200T

2. B.Sklar, "Digital Communications Fundamentals and Applications", 2nd Edition Pearson Education2007

3. H P Hsu, Schaum Outline Series - "Analog and Digital Communications" TMH 2006

4. Couch.L-, "Modern Communication Systems", Pearson, 2001.

I,TP(]
3 0 03

TINIT IV NOISE CHARACTERIZATION
Noise sources and r,"*pes - Noise figure and noise temperature - Noise in cascaded systems. Narrowband noise - PSD ol
in-phase and quadrature noise *Noise performance in AM systems - Noise performance in FM systems - Pre-emphasis
and de-emphasis - Capture effect, threshold eflbct.

9

9

9

9

9
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_ rdhaya Engrneerino Collggp r" '',
ilSinarpalaym Road, CliiNlJA$tl c .

tiallakurichi Tatruk, Villupurio ilrsrrre
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EC8252 IILI]C'|'RONIC DI'l\ lclls L T P C

3001
OB.IECTIYES:

r To acquaint the students rvith thc construction. thcorr and opcratiou ol the basic electronic dcviccs such as PN junction
diode. Bipolar and Ficld effect T1'ansistors. Porl,er control devices. LED. l-CD and other Opto-electronic devices

IINII'I SE\IICONDTI(-1'OR DIOI)I] I)

PN junction diode. Currcnt cquations. Energl Band diagram. Diflusion and drift curent densities. fors'ard and reverse bias

characlcristics. Transition and Dillusion Capacitanccs" Srvitching Characteristics" Breakdomr in PN .lunction Diodes.

TINIT II BIPOLAR JI.In.CI.ION I'IIANSIS.IORS 9

NPN -PNl'] -Operations-Earll,ef-fcct-Current equatior.rs- Input and Output characlerislics of CE,CB. CC - H1'brid -zr model - h-
parameter model. lrbcrs Moll Model- Gummel Poon-modcl" Multillmitter Transistor.

TINIT III FIELD EFFECI"TRANSISI'ORS 9

JFE,Ts - Drain and Transf-er characterislics.-Currenl cquations-Pinch ofT voltagc and its significancc- MOSFET-
Characteristics- f'hreshold voltage -Cl-rannel length modulation" D- MOSFET, E-MOSIrllT- Characteristics - Comparison of
MOSFET rvith.IFE,T.

I.]NII'I\/ SPECIAL SE]\{ICONDUCTOII DEVICES 9

Mctal-Semiconduotor Junction- MtlSIrET, FINFEI', PINFET. CNTFET. DUAL GAl'lr MOSFET" Schottkv barrier diodc-Zener
diode-Varactor diodc -l'unnel diode- Galliurn Arsenide device. LASER diodc. I-DR.

[INIT V POWER DEVICES AND DISPLAY DEVICES 9

UJT, SCR, Diac. Triac. Porver BJT- Por.ver MOSFET- DMOS-VMOS. LED, LCD, Photo transistor, Opto Coupler, Solar cell. CCD.

TOTAL: 45 PERIODS

OTITCON{ES:

At the end ofthc course the students will be able to:

o Explain the V-l characteristic of diode, UJT and SCR

o Describe the equivalence circuits oftransistors

. Operate the basic electronic devices such as PN junction diode. Bipolar and Field ellectTransistors, Porver control

devices, LED, LCD and other Opto-electronic devices

.I'EXT BOOKS:
l. Donald A Neaman. 

-Semiconductor 
Physics and Devicesll, Fourth Edition, Tata Mc Grau'Hilllnc.20l2.

2. Salivahanan. S, Suresh Kumar. N. Vallavaraj.A, 
-Electronic 

Devices and circuitsll, Third Edition,Tata McGrarv- Hill, 2008.

REFERf,NCES:
l. Robert Boylestad and Louis Nashelsky, 

-Electron 
Devices and Circuit Theoryll PearsonPrentice Hall, lOth edition. July

2008.

2. R.S.Sedha, - A Text Book of Applied Electronicsll S.Chand Publications, 2006.

3. Yang,-FundamentalsofSemiconductordevicesll,McGrawHilllnternationalEdition, 1978.
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EC83s1 ELECTRONIC CIRCTJITS I LTP C

3003

OITJECTIYES:

e 'l'o understand llre methods olbiasing transistors

o 'l'o design and anall'ze single stage and multistage amplifier circuits

. To anal)zc the frequencl'response olsmall signal ampliliers

o To design and analyze the regulated DC porver supplies.

o 'l'o troubleshoot and fault analysis ol'porver supplics.

TINII' I tsIASING OF'DISCR.T]'I'T, tsJ'I'. JI.'ET AND ]\{OSFET 9

llJT- Need for biasing - DC I-oad Line and Bias Point - DC anallsis ol l'ransistor circuits - Various biasing methods of B.lT -
Bias Circuit Design - Thermal stability - Stahility factors - Bias compensation techniques using Diode" thermistor and sensistor -
Biasing B.lT Switching Circuits- JFDT - DC I-oad I-ine and Bias Point - Various biasing methods o1'JFITT -JFET Bias Clircuit
Dcsign - MOSFET Biasing - Biasing FET Su,itching Circuits.

tiNIT II I}J'I'A\{PLIFIERS 9

Small Signal Hybrid zr equivalent circuit of BJT - Earll, efiect - Analysis of CE. CC and CB amplilicls using H-"-brid a

equivalent circuits - AC Load Line Anall sis- Darlington Amplifier - Bootstrap lechnique - Cascade. Cascode oonfigurations -

Dillerential amplifier. Basic BJT dillerential pair - Small signal analysis and CMRR.

T]NIT III SINGLE STAGE FET, \IOSFET AN'TPLIFIERS

Small Signal lllbrid r equivalent circuit of [:I]'l' and MOSFET - Analysis ol CS. CD and CGamplilicrs using Hybrid n

equivalent circuits - Basic FET differential pair- BiCMOS circuits.

T]NIT IV FREQT]ENC\'RESPONSE OF AN{PLIFIERS 9

Amplifier frequencl response - Frequency response of transistor amplifiers u'i1h circuit capacitors

- B.lT frequenc) response - short circuit current gain - cut off fiequency - fn. f! and uniry' gain bandrvidth - Miller eff-ect -
frequency rcsponse of FET - High frequencl, analysis of CE and MOSFE,T CS amplifier - Transistor Su'itching Times.

UNIT V POWER SUPPLIES AND ELECTRONIC DEVICE TESTING 9

Linear mode pouar supply - Rectifiers - Filters - Half-Wave Rectifier Pou,er Supply - Full-Wave Rectifier Poner Supply - Voltage
regulators: Voltage regulation - Linear series, shunt and switching Voltage Regulators - Over voltage protection - BJ'[ and

MOSFET - Switched mode power supply (SMPS) - Power Supply Performance and Testing - Troubleshooting and Fault Analysis,
Design of Regulated DC Por.ver Supply.

TOTAL: ,{5 PERIODS

OUTCOMES:

After studying this course, the student should be able to:

. Acquire knorvledge of
r Working principles, characteristics and applications of BJT and FET
r Frequency response characteristics ofBJT and FET amplifiers

o Analyze the performance of small signal BJT and FET amplifiers - single stage and muhistage amplifiers

. Apply' the knowledge gained in the design of Electronic circuits

TEXT BOOKS:

l. Donald. A. Neamen, Electronic Circuits Analysis and Design. 3'd Edition, Mc Grarv I{illEducation (India) Private Ltd., 2010.

(Unit I-lV)
2. Robert L. Boylestad and Louis Nasheresky. 

-Electronic 
Devices and Circuit Theoryll, llthlldition. PearsonEducation,20l3.

(Unit V)
REFERENCES
l. Millman J, Ilalkias.C.and Sathyabrada.lit" Electronic Devices and Circuits,4't'l:dition, Mc Grarv IlillEducation (lndia) Private

r.td." 2015.

2. Salivahanan and N. Suresh Kumar. Elcctronic Devices and Circuits. 4th Edition, Mc Graw IlillEducation (lndia) Private

1.rd..2017 .

3. Floy'd. Irlcctronic Devices- Ninth Edition. Pearson Education. 2012.

4. Davitl A. Bell^ Electronic Devices & Circuits. 5'h Edition. Oxford Universitr" Press. 2008.

5 Annar A. Khan and Kanchan K. Dey, A Firsr Course on ElectronictrPH?f.r&Ui,."*
trrM.E.,Ph.D.,M.8.A.,M'tsrE.,F.lE i

, 'i ,' 
- '

lBllAYA l3i{##" fl [i :":-"i:i;
.1
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EC8352 SIGNAL,S AND SYSI'ENIS

OB.]ECT'I\ F]S:

o l-o understand the basic propedies olsigrral & slstems

r To kno*,thc mcthods ol'characterization ol I- ll systenls in tirre dornain

o 'l'o anal)ze continuous tit.ne signals and systerr ir.r the l:ourier and Laplace domain
o To anal,r'zc discrete time signals and s)'stem in the Fouricr and Z transfomr dontailr

TINIT I CI,ASSIFICATIO]\.I OF SICNAI,S AND S\.ST.ENIS 12

Standard signals- Step. Rarnp. Pulse" Impulse. Real and conrplex exponentials and Sinusoids fllassiflcation ol'signals -Continuous time (CT) and I)iscrete Tirne (l)I') signals. Periodic & Aperiodic signals. Deterministic & Random signals.
Energl'& Pot'er signals - Classifir:ation of s1'stems- CT slstems and [)'l s)stems- - Linear & Non]incar. Time-r,aliant &
Tirne-invariant. Causal & Non-causal- Stable & Unstable.

P

0

I,T
.l 0

(l
I

TTNIT III LINI.],AR TI\IE IN\/ARIANT CONTINT]OT]S ]-INIE SYSTEN{S I2
lmpulse response - convolution integrals- Dif'lcrential Equation- I:ourier and Laplace trarrsfbrms inAnall,sis o1'CT sr,stcms - Systems
conncclcd irr series / parallel.

T.NIT II ANALYSIS OF CONTINT]OTIS TI}IE SIGNAI-S
Fourier series lor periodic signals - Fourier Translbrm - propcrties- Laplaoe Translbrnrs andproperties

TINIT IY ANAL\'SIS OF DISCIIL,TE TI\,IE SIGNALS
Baseband signal Sampling - Fourier 'fransform of discrcte time signals (DT1:1') - Properties oIDTFT -
Properties

t2

12

Z Transform &

TINIT Y LINEAR TIX,IE INVARIANT-DISCRETE TIN{E SYSTEN,IS 12

Impulse response-Difference equations-Convolution sum- Discrete Fourier Transform and ZTransform Analysis of Recursive
& Non-Recursive systems-DT systems connected in series and
parallel.

TOTAL:60 PERIODS
OT]TCON{ES:

At the end ofthe course, the student should be able to:

r To be able to determine ifa given system is linear/causal/stable

. Capable of determining the fiequency components present in a deteministic signal
o Capable of characterizing LTI systems in the time domain and liequency domain

o To be able to compute the output of an LTI system in the time and frequency domains

TEXTBOOK:
1. Allan V.Oppenheim. S.Wilsky and S.H.Narvab, 

-Signals 
and Systernsll. Pearson, 2015.(Unit l-V)

REFERENCES

l. B. P. Lathi, 
-Principles 

of Linear Systems and Signalsll, Second Edition, Oxford, 2009.

2. R.E.Zeimer, W.H.Tranter and R.D.Fannin. 
-Signals & Systems - Continuous andDiscretell, Pearson, 2007

3. .Iohn Alan Sluller, -An Introduction to Signals and Systemsll, Thomson.2007.

PRINCIPAL
IDHAYA ENGG" COLLEGE FOR WOMEN

. CHINNASALEM-6o6 2,A1,K&LLAKURICHI DT.
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EC84s2 ELECTRONIC CIRCT]ITS II

OB.IEC'I'I\/F]S:

r To give a complehensive exposure to all types of amplifiers and oscillators constructed rvith discrete

components. This helps to develop a strong basis lbr building linear and digital integrated circuits

o 'l-o study about fbedback amplifiers and oscillators principles

r To design oscillators.

. To study about tumed amplifier.

. To understamd the analysis and design ol'LC and RC oscillators. arnplificrs, multivibrators, pou'er an'rplifiers
and DC conveftors.

TINIT I FEEDBACK AN,IPLIFIERS AND STABILIT\' 9

Feedback Concepts -gain u,ith f'eedback -cl'lcct of lccdback on gain stabilitl'" distortion.bandu,idth. input and output
impedances: lopologies of f'eedback ampliliers - anallsis ofscrics-series" shunt-shunt and shunt-series l-eedback

ampliliers-stability problem-Gain and

Phasc-n-rargins-Frequency compensation.

T-INIT II OSCILLATORS 9

Barkhausen criterion lbr oscillation - phase shift. Wien bridge - Ilartley & Colpitt's oscillators - Clapp oscillator-
Ring oscillatols and crlstal oscillators -oscillator amplitudestabilization.

T]NIT III TTINED ANIPLIFIERS 9

Coil losses. unloaded and loaded Q of tank circuits. small signal tuned arnplifiers - Analy'sis of capacilor coupled
single tuned arnplifier'- double tuned amplilier - ellbct of cascading single tuned and double tuned amplifiers on
bandr.vidth - Stagger tuned amplitiers - Stabilit)'oltuncd amplifiers -Neutralization - Ilazeltine neutralization method.

TIN.IT I\, \YAVE, SHAPINC AND N{I.-ILTIVIBRATOR CIRCT-IITS 9

Pulse circuits - attenuators - RC integrator and differentiator circuits - diode clampersand clippers-Multivibrators
- Schmitt Trigger- UJT Oscillator.

TINIT V POWERAMPLIFIERS AND DC CONVERTERS 9

Porver ampliliers- class A-Class B-Class AB-Class C-Porver MOSFET-Temperature Effect- Class AB Por.ver

amplifier using MOSFET -DC/DC convertors - Buck. Boost, Buck-Boost anal),sis and design

TOTAL: 45 PERIODS

OUTCOMES:

f.lpon complction of the course, the student should be able to:
o Analyze diflbrent types of amplifier, oscillator and multivibrator circuits

o Design BJT amplifier and oscillator circuits

r Analyze transistorized amplifier and oscillator circuits

o Design and analyze feedback amplifiers
o Design LC and RC oscillators, tuned amplifiers. wave shaping circuits,multivibrators. power amplifier and

DC cun\eflors.

TEXT BOOKS:

1. Sedra and Smith, -Micro Electronic Circuitsll: Sixth Edition. Oxfbrd University Press.2011. (UNfT I. III.IV,V)

2. Jacob Millman. ,Microelectronics'" McGrarv Ilill, 2nd Edition" Reprinted. 2009. (UNIT I,ll.lV.V)

REFERENCES:

1. Robert I-. Bovlestad and Louis Nashereskv" 
-Electronic 

Devices and Circuitl'heor1'll, lOth Edition, Pearson

Education i PI-II. 2008

David A. Bell. 
-Electronic 

Devices and Circuitsll. Fifth Edition. Oxlord UniversitvPress.

Millman

Millman

!PAL
IDHAYA ENGG. COLLEGE FOR WOMEN

I,I'PC
300J

2.
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EC8451 ELECTROMAGNETICFIELDS L T P C

,l 004
OBJECTIVES:

. To gain conceptual and basic mathematical understanding ofelectric anil magnetic fields infree space ancl in rnaterials

o To understand the coupling between electric and rnagnetic fields through Faraday's larv,displacenent current and

Maxr.vel1's equations

o To understand wave propagation in lossless and in lossy media

r To be able to solve probletrs based on the above concepts

I]NI]'I INTRODTI(]TION 12

Elcctromagnetic model. Units and constants. Revierv of vector algebra. Rectangular. cylindrical and spherical coordinate systems-

Li1e. surface and volume integrals, Gradient of a scalar field. Divergence of a vector Iield. Divergence theorem" Clurl of a vector

field, Stoke's theorem. Null identities, Ilelmholtz's theorem

TINIT II ELECTI1OSTATICS 12

Elcctric fleld. Coulomb's larv. Gauss's larv and applications, Electric potential. Conduotors in static electric ileld, Dielectrics in statio

electric fie1d. Electric flux densitl.and dielcctric constant. Boundary conditions, Capacitance. Parallel. cylindrical and spherir:al

capacitors, Electrostatic energy. I'oisson's and Laplace's equations, I-Jniqucncss ofelectrostatic solulions, Current densitl' and Ohm's

larv. Electromotive force and Kirchholls voltage lau,. Irquation of continuity and Kirchhofl's current law

T]NIT III NTAGNETOSTATICS 12

Lorentz fbrce equation. Larv of no magnetic monopoles, Ampere's larv. Vcctor magnetic potential. BiofSavart larv and applications,

Magnetic field intensity and idea of relative permeability. Magnetic circuits. Behaviour of magnetic materials, Boundary

conditions. Inductance and inductors. Magnetic energy. Magnetic forces and torqucs

IINIT MINIE-YARYING FIELDS AND MAXWELL's EQUATIONS l2
Faraday's lan, Displacement curent and Maxrvell-Ampere law. Maxrvell's equations. Potential functions. Electromagnetic boundary

conditions. Wave equations and solutions. Timeiarmonic fields

UNIT V PLANE ELECTRONTAGNETIC WAVES 12

Plane rvaves in lossless media, Plane waves in lossy media (low-loss dielectrics and good

conductors). Group velocity" Electromagnetic power flow and Poynting vector, Normal incidence ata plane conducting boundary,

Normal incidence at a plane dielectric boundary

TOTAL:60 PERIODS

OUTCOMES:
By the end ofthis course, the student should be able to:

o Display an understanding of fundamental electromagnetic laws and concepts

e Write Maxwell's equations in integral, differential and phasor forms and explain their physical meaning

. Explain electromagnetic wave propagation in lossy and in lossless media

r Solve simple problems requiring estimation ofelectric and magnetic field quantities based on these concepts and larvs

a

TEXT BOOKS:
l. D.K. Cheng, Field and rvave electromagnetics, 2nd ed., Pearson (India), 1989 GfNIT l, II,III IV,V)

2.W.I{. Hayt and J.A. Buck, Engineering electrmagnetics, 7th ed.. McGraw-Hill (lndia), 2006 (UNIT I-V)

REFERENCES

l. D.J. Griffiths, Introduction to electrod;Tramics, 4th ed., Pearson (India), 2013

2. B.M. Notaros, Electromagnetics, Pearson: Neu'Jersey, 2011

3. M.N.O. Sadiku and S.V. Kulkarni, Principles of electromagnetics, 6th ed., Oxlord (Asian Edition),2015

*r.fr,.rtt-;". Eu*,i.f .,t' i,.ii.,ftii'B.A.,lJl'i$TE',F lE i
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DIGITAL ELECTRONICS
EC8392

TOTAL:
OUTCOMES:

At the end ofthe course:

. Use digital electronics in the present contemporary r.r,orld

o Design various combinational digital circuits using logic gates

r Do the analysis and design procedures for synchronous and asynchronous sequentialcircuits

. Use the semiconductor memories and related technology

r Use electronic circuits involved in the design oflogic gates

I,TPC

3003
OBJECTI\/ES:

. To prescnl the Digital fundamentals. Boolean algebra and its applications in digitalsysterr-rs

o To f-amilialize u,ith thc design of various oornbinational digital circuits using logic gates

o To introduce the analysis and design procedurcs lbr synchronous and asynchronoussequential circuits

o To explain the various semiconductor tnemories and related technology

o 'fo introduce the electronic circuits involved in the making o1'logic gates

UNIT I DIGITAL FUNDAN,{ENTALS 9

Number Systems Decirnal. Binary,, Octal, Ilexadeciural. l s and 2_s cornplements, Codes - Binary, BCD. Excess 3. Gray.

Alphanumeric codes. Boolean theorems, Logic gates, Universal gates, Sum of products and product olsums. Minterms and

Maxterms, Karnaugh map Minimization and Quine-McCluskey method of minimization.

TINIT II CON{BINATIONAL CIRCT,II'I DESIGN {)

Design ol Hall and Full Adders, I Ialf and Full Subtractors" Binary Parallel Addcr - Carry lookahead Adder. BCD Adder.
Multiplerer" Dernultiplexer. Magnitudc Comparator, Decoder. Encoder. Priority Encoder.

trNIT III SYNCIIRONOTIS SEQUEI"TI;\1. CIRCIIITS 9

Flip flops - SIi, lK. T, D. Master/Slave FF - operation and excitation tables. Triggering oll'Ir.Anal1'sis and design of
clocked sequential circuils - Design - Moore/Meal1' models, state minimization. state assignrnent. circuit irnplemcntation -
Design of Countcrs- Ripple Counters. Ring Counters" Shifi registers. Universal Shill Register.

TINIT IV ASYNCIIRONOT]S SEQT]ENTIAL CIRCTIITS 9

Stable and Unstable states. output specilications, cycles and races. state reduction. race frce assignments. Hazards, Essential
Hazards. Pulse mode sequcntial circuits" Design of Hazard free circuits.

T]NIT V N1EMORY DEVICES AND DIGITAL INTEGRA.TED CIRCTIITS 9

Basic memory structure - ROM -PROM - EPROM - EEPROM -EAPROM, RAM - Static and dynamic RAM -

Programmable Logic Devices - Programmable Logic Arra1, (PLA) - Programmable Aray Logic (PAL) - F'ield

Programmable Gate Arrays (FPGA) - Implementation of combinalional logic circuits using PLA, PAL.

Digital integrated circuits: Logic levels, propagation delay, power dissipation" fan-out and fan- in. noise margin, logic families

and their characteristics-RTL. TTL, ECL, CMOS

45 PERIODS

TEXT BOOK:
l. M. Morris Mano and Michael D. Ciletti, -Digital Designll, 5th Edition" Pearson, 2014.

REFERENCES

Charles H.Roth. 
-Fundanrentals 

of Logic Dcsign11, 6th Edition. Thomson l.eaming.20l3.

Thomas L. Floyd. -Digital Fundarnentalsll. 1Oth t,dition, Pearsor.r Education lnc. 201I

S.Salivahanan and S.Alivazhagan-Digital Electronicsll, lst Edition. Vikas PublishingHouse prt Ltd. 2012.

Anil K.Maini 
-Digital 

Electlonicsll. Wiley, 20 1 4.

A.Anand Kumar 
-Fundamentals 

of Digital Circuitsl. 4th Irdition^ PI{l Leaming Privatelimited- 2016.

Soumitra Kumar Mandal - Digital ElectronicslL- McGrau' I{ill Education Private

1.

2.

4.

5.

6
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EC839I CONTROL SYSTEMS ENGINEERING

0rr.tECt'tVES:
o fo introducc the conrponcnts and their representation o1'control s)'stcrrs

r To leam various rnethods 1br anallzing the time respouse. fiequencl response andstabilitl olthe svstems-

. l-o learn the l'arious approach for the state variablc anallsis.

trNIT I SYSTENIS CO\IPONENTS AND'I'HEIII REPRESF}-TAT|O],{ 9

Control S)stem: Terminologl'and Basio Structure-lreed lorrvard arrd Irecdback control theor_\,- I:lcctrical and Mechanical Transfbr
Function Models-Block diagrarl Models-Signal flolv graphs modcls-[)C and AC scrvo S)stcms-Svnchronous -Multivariable control
s) stenl

TINIT II 'I'I}TE RT]SPONSL, ANAL\'SIS 9

Transicnt response-steadv state response-Measurcs of perfbrmance of the standard first orderand second order s1'stem-el-1ect on
an additional zero and an additional pole-steadl crror constant and s),steln- type number-PlD control-Anal1'tioal design for PD.
PI.PID control systems

I.INIT III FREQT.IENC}'RESPONSE AND S}'STE}I ANAL\'SIS 9

Closed loop fiequency response-Perfbrmance specification in frequency domain-Frequency response of standard sccond ordcr
system- Bode Plot - Polar Plot- Nl,quist plots-Design of cornpensators using Bode plots-Cascade lead compensation-Cascade lag
cornpcnsation -Cascadelag-lead compensation

TINIT I\1 CONCEPTS OF STABII,IT}'ANALYSIS 9

Concept of stability-Bounded - Input Bounded - Output stabilitl,-Routh stability criterion-Relativestability-Root locus concept-
Guidelines for sketching root locus-Nyquist stability criterion.

I1NIT \/ CONTROL SYSTEN,I ANAL}'SIS TISING STATE VAITIAI}I-E N{ETHODS 9

State variable representation-Conversion of state variable models to transfer functions-Conversion of transfer functions to state
variable models-Solution ofstate equations-Concepts ofControllabilitl,and Observability-Stability oflinear systems-Equivalence
between transfer function and state variable representations-Sta1e variable analysis of digitat control system-Digital control
design using statc fcedback.

OTITCONIES:

fJpon completion ofthe course, the student should be able to:

o Identifj,the various control system components and their representations.

. Analyze the various time domain parameters.

r Alalysis the various frequency response plots and its system.

. Apply the concepts ofvarious system stability criterions.

r Design various transfer functions ofdigital control system using state variable models.

TEXTBOOK:
1. M.Gopal, -Control S),slem - Principles and Designll, Tata McGraw Hill, 4th Edition, 2012.

TOTAL:45 PERIODS

RIiFIiRENCES:

l. J.Nagrath and M.Gopal, 
-Control System Engineeringll. NewAge Intemational Publishers,5thEdition,200T.

2. K. Ogata. _Modem Control Engineering', 5th edition, PHI" 2012.

3. S.K.Bhattacharya, Control System lingineering, 3rd Edition. Pearson.2013.

4. Benjamin.C.Kuo. 
-Autonratic 

control systemsll, Prentice Hall of India, 7th Edition,l995.
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I-'I'PC
J003EC84s3 LINEAR INTEGRATED CIRCT]ITS

OBJEC'I'IvT]S:

o 'fo introduce thc basic building blocks ol'linear integratod circuits
o 'fo learn thc lincar and non-linear applications ofopcrational antplificrs

r 'fo introduce thc theory and applications ol-analog multiplicrs and P[-l-

. To leam the theory of ADC and DAC
r To introduce the concepts of \\'avefbrm gcneration and inlroduce some special functionlCs

T]NII'I I}ASICS OF OPER,\TIONAL ANIPI,II-II,RS 9

Currcnt miror and ourrent sources. Current sources as active loads. Voltage souroes. Voltage References. BJT Dillerential
arrplifier rvith active loads" []asic information about op-amps - ldcalOpcrational Amplifier - General operalional amplifier
stages -and intcrnal circuit diagrams oflC74l. DC and AC perlonnance characteristics. slex,rate" Opcn and closcd loop
configurations -.IFET Operational Ampliliers - LF 155 and 1'L082.

TINIT II APPLICAI'IONS OF OPER{TIONAL AN'TPI,II'III,RS 9

Sign Changer. Scale Changer, Phase Shift Cirouits, Voltage Follorver. V-to-l and I-to-V convcrters. adder, subtraclor.
Instrumentation amplifier. Integrator, Dilferentiator. Logarithmic amplifier. Antilogarithrnic amplifier, Comparators, Schmitt
triggcr. Prccision rectifier. peak detector, clipper and clamper, Lorv-pass" high-pass and band-pass Ilulteru,orth filters.

TINIT III ANALOG N{IILTIPI-IER AND PLL 9

Analog Multiplier using Emitter Coupled Transistor Pair - Gilbet Multiplier cell - Variable transconductance technique, analog
multiplier ICs and their applications, Operation o1-the basic PLL, Closed loop analysis, Voltage controlled oscillator. Monolithic
PLL lC 565. application of PLL for AM detection, FM detection, FSK modulation and demodulation and Frequency
s\ nthcsi/intl and clock s1 nchronisalion.

T]NIT IV ANALOG TO DIGI'I'AL AND DIGITAI, TO ANALOG CONVERTERS 9
Analog and Digital Dala Conversions, D/A converter - specifications - rveighted resistor type, R-2R Laddcr t-vpe. Voltage Mode and
Current-Mode R - 2R Ladder types - switches fbr D/A converters. high speed sample-and-hold circuits, A/D Converlers -
specifications - Flash type - SuccessiveApproximation tlpe - Single Slope q,pe - f)ual Slope tlpe - A/D Converter using
Voltage-to-TimeConversion - Over-sampling A./D Converters. Sigma - Delta convefiers.

T]NIT V WA\/EFORN,I GENERdTORS AND SPECIAL FTINCTION ICS 9

Sine-rvave generators, Multivibrators and Triangular wave gsnerator. Sarv-tooth wave generator, ICL8038 lunction generator, Timer
lC 555, IC Voltage regulators - Three terminal fixed and adjustable voltage regulators - IC 723 general purpose regulator -
Monolithic switching regulalor, Lorv Drop - Out(LDO) Regulators - Su,itched capacitor filter IC MF'10. Frequency to Voltage and
Voltage to Frequency converters, Audio Porver amplifier. Video Amplilier, lsolation Amplifier. Opto-couplers and fibre optic IC.

TOTAL:45 PERIODS

TEXT BOOKS:

1. D.Roy Choudhry, Shail Jain, 
-Linear 

Integrated Circuitsll. New Age InternationalPvt. Ltd., 20 I 8, Fifth Edition.
(unit I -v)

2. Sergio Franco, -Design with OperationalAmplitiers and AnaloglntegratedCircuitsll.4thEdition,TataMcGraw-
Hill. 2016 (Unit I - V)

REFERENCES:

1. Ramakant A. Cayaku,ad, 
-OP-AMP 

and Linear ICsl, 4th Edition, Prentice Hall / PearsonEducation.2015.

2.Robert F.Coughlin" Frederick F.Drisooll, 
-Operational 

Amplifiers and Linear IntegratedCircuitsll, Sixth l:dition. PIll. 2001.

3. B.S.Sonde. 
-System 

design using Integrated Circuitsll , 2nd Edition, Neu,Age Pub. 2001.

4. Grav and Meyer, 
-Analysis 

andDesign of Analog Integrated Circuitsll, Wiley lnternational.5th Edition.2009.
5. William D.Stanley. 

-Operational 
Amplifiers with Linear Integrated Circuitsll. PearsonEducation,4th Edition.2001.

6.5.Salivahanan & V.S. Kanchana Bhaskaran. 
-Linear 

Integrated Circuitsll. TMH.2"d Etlition.4tr'Reprint.2016.
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EC83s1 ELECTRONIC CIRCTJITS I LTP C

3003

OITJECTIYES:

e 'l'o understand llre methods olbiasing transistors

o 'l'o design and anall'ze single stage and multistage amplifier circuits

. To anal)zc the frequencl'response olsmall signal ampliliers

o To design and analyze the regulated DC porver supplies.

o 'l'o troubleshoot and fault analysis ol'porver supplics.

TINII' I tsIASING OF'DISCR.T]'I'T, tsJ'I'. JI.'ET AND ]\{OSFET 9

llJT- Need for biasing - DC I-oad Line and Bias Point - DC anallsis ol l'ransistor circuits - Various biasing methods of B.lT -
Bias Circuit Design - Thermal stability - Stahility factors - Bias compensation techniques using Diode" thermistor and sensistor -
Biasing B.lT Switching Circuits- JFDT - DC I-oad I-ine and Bias Point - Various biasing methods o1'JFITT -JFET Bias Clircuit
Dcsign - MOSFET Biasing - Biasing FET Su,itching Circuits.

tiNIT II I}J'I'A\{PLIFIERS 9

Small Signal Hybrid zr equivalent circuit of BJT - Earll, efiect - Analysis of CE. CC and CB amplilicls using H-"-brid a

equivalent circuits - AC Load Line Anall sis- Darlington Amplifier - Bootstrap lechnique - Cascade. Cascode oonfigurations -

Dillerential amplifier. Basic BJT dillerential pair - Small signal analysis and CMRR.

T]NIT III SINGLE STAGE FET, \IOSFET AN'TPLIFIERS

Small Signal lllbrid r equivalent circuit of [:I]'l' and MOSFET - Analysis ol CS. CD and CGamplilicrs using Hybrid n

equivalent circuits - Basic FET differential pair- BiCMOS circuits.

T]NIT IV FREQT]ENC\'RESPONSE OF AN{PLIFIERS 9

Amplifier frequencl response - Frequency response of transistor amplifiers u'i1h circuit capacitors

- B.lT frequenc) response - short circuit current gain - cut off fiequency - fn. f! and uniry' gain bandrvidth - Miller eff-ect -
frequency rcsponse of FET - High frequencl, analysis of CE and MOSFE,T CS amplifier - Transistor Su'itching Times.

UNIT V POWER SUPPLIES AND ELECTRONIC DEVICE TESTING 9

Linear mode pouar supply - Rectifiers - Filters - Half-Wave Rectifier Pou,er Supply - Full-Wave Rectifier Poner Supply - Voltage
regulators: Voltage regulation - Linear series, shunt and switching Voltage Regulators - Over voltage protection - BJ'[ and

MOSFET - Switched mode power supply (SMPS) - Power Supply Performance and Testing - Troubleshooting and Fault Analysis,
Design of Regulated DC Por.ver Supply.

TOTAL: ,{5 PERIODS

OUTCOMES:

After studying this course, the student should be able to:

. Acquire knorvledge of
r Working principles, characteristics and applications of BJT and FET
r Frequency response characteristics ofBJT and FET amplifiers

o Analyze the performance of small signal BJT and FET amplifiers - single stage and muhistage amplifiers

. Apply' the knowledge gained in the design of Electronic circuits

TEXT BOOKS:

l. Donald. A. Neamen, Electronic Circuits Analysis and Design. 3'd Edition, Mc Grarv I{illEducation (India) Private Ltd., 2010.

(Unit I-lV)
2. Robert L. Boylestad and Louis Nasheresky. 

-Electronic 
Devices and Circuit Theoryll, llthlldition. PearsonEducation,20l3.

(Unit V)
REFERENCES
l. Millman J, Ilalkias.C.and Sathyabrada.lit" Electronic Devices and Circuits,4't'l:dition, Mc Grarv IlillEducation (lndia) Private

r.td." 2015.

2. Salivahanan and N. Suresh Kumar. Elcctronic Devices and Circuits. 4th Edition, Mc Graw IlillEducation (lndia) Private

1.rd..2017 .

3. Floy'd. Irlcctronic Devices- Ninth Edition. Pearson Education. 2012.

4. Davitl A. Bell^ Electronic Devices & Circuits. 5'h Edition. Oxford Universitr" Press. 2008.

5 Annar A. Khan and Kanchan K. Dey, A Firsr Course on ElectronictrPH?f.r&Ui,."*
trrM.E.,Ph.D.,M.8.A.,M'tsrE.,F.lE i
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8C6701 RF AND N'IICROWAVE ENGINEERING LTPC]O
03

OBJECTIYES:
o To inculcate uliderstanding ofthe basics required lbr circuit representatioll olRF netrvorks.

o To deal rvith the issues in the design of microwave amplilier.

o To instill knou,ledge on the properties o1-r,arious microsar e conrFonents.

o To deal rvith thc rnicrorvave generation and microrvave measurement techniqucs

TIh.IT I T\YO PORT NETWORK TIIEORY 9

Revicrv of l-ou, fiequency parameters: Irnpedance, Admittance. Hl,brid and ABCD paramelers, Dillerent t.vpes of interconnection of
'fwo port netnorks. High Frequency pararneters. Formulation ofS pararneters. Properlies ol S pararneters, Reciprocal and lossless

Net*'ork, Transmission matrix. RF behavior of Resistors. Capacitors and Inductors.

T]NI]'II RI,'Ai\'TPI,IIIIERS AND NIATCHING NETWORKS 9

Characteristics of Amplifiers. Amplifier po*,er relations. Stabilitl considerations. Stabilization Methods.Noise Figure, Constant VSWR,
llroadband. IJigh pou,er and Multistage Amplifiers. lnpedance matching using discrete components. Tu,o component matching
Netrvorks. Fre cluencv responsc and qualitl, factor, T and Pi Matching Netu.orks. Microstrip Line Matching Netrvorks.

TINI'T III PASSIVI] AND ACTIVE N'IICRO\\'A\TE DEVICES 9

Terminations. Attenuators. Phase shifters. Directional couplcrs, IJl'brid .lunctions. Porver dividers. Circulator, Isolator. Impedance
rnatching dcrices. 'l'uning screrv. Stub and quarter wave transfonners. Crystal and Schottkey diode detector and mirers. PIN diode srvitch"
Gunn diode oscillator. IMPATT diode oscillator and amplifier, Varactor diode, Introduction to MlC.

UNIT IV ]\{ICRO}|'AYE, GEI*ERA.TION 9
Revierv of conventional vacuum Triodes. Tetrodes and Pentodes, High frequencl, effects in vacuum Tubes. Theory and application of
Two cavitl, Klystron Amplifier, Reflex Klystron oscillator. Traveling nave tube amplifier. Magnetron oscillator using Cylindrical. Linear,
Coaxial Voltage tunable Magnetrons, Backrvard rvave Crossed lield amplilier and oscillator.

UNIT V N,IICROWAVE ]\{EASURENTENTS 9
Measuring Instruments : Principle of operation and application of VSWR meter. Pou€r meter, Specuxm analyzer. Netrvork analyzer.
Measurement of Impedance, Frequency" Power, VSWR. Q- factor, Dielectric constant, Scattering coefficients, Attenuation, S-parameters.

TOTAL:45 PERIODS

OUTCOMES:
flpon completion ofthe course, students will be able to:

- Explain the active & passive microwave devices & components used in Microwavecommunication systems.

- Analyze the multi- port RF nehvorks and RF transistor amplifiers.
,. Generate Microrvave signals and design microu,ave amplifiers.

- Measure and analyze Microwave signal and parameters.

TEXT BOOKS:
1. ReinholdLudu,igandGeneBogdanov,"RFCircuitDesign:TheoryandApplications",PearsonEducationInc.,2011

2. Robert E Colin, "Foundations for Microwave Engineering", John Wiley & Sons Inc, 2005

REFERENCES:
1 . David M. Pozar, "Microrvave Engineering", Wiley India (P) Ltd, Neu'Delhi, 2008.

2. Thomas H Lee, "Planar Microwave Engineering: A Practical Guide to Theory, Measurements andCircuits"', Cambridge University

Press" 2004.

3. Matheu,M Radmanesh. "RF and Micronave Electronics", Prentice Hall. 2000.

4. Annapurna Das and Sisir K Das. "Microu,ave Engineering". Tata Mc Gravv Hill Publishing Companl,Ltd, Ner.v Delhi. 2005.
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EC.6'.702 OPTICAL CON{NlITINICATION AND NET\\IORKS LTPC
3 0 03

OBJECTIyES:
o To Iracilitate the knorvledge about optical llber sources and transmission teclrniques

o To Enrich thc idca of optical fibcr net*orks algorithm such as SONET/SDH and optical CDMA.
o To Explore tlie trends ofoptical flber measureurent syslems.

T]NIT I INTRODT]CTION I'O OPTIC,\L FIBERS 9

Evolution ol'liber optic slstcm- Lilcment of an Optical Fiber Transmission link-- Total inlernal rellection-Acceptance angle Numerical
aperture - Skol ral's Ral,Optics-Optical Fiber Modos and Configurations -Mode theory'of Circular Wavc guidcs- C)r,enicu, of l\4odcs-
Kel,Modal concepts- Linearly Polarized N4odcs -Single N{ode Fibers-Graded Index fiber structure.

T]NI1'II SIGN.\L DECRADATION OPTICAL FIBE,RS 9

Attenuation - Absorption losses. Scattering losscs, I3cnding Losses. Core and Cladding losses, SignalDistorlion in Optical Wave guides-
Information Capacity determination -Group Dolay-Matcrial Dispersion. Wave guide Dispersion. Signal distorlion in SM llbers-
Polarization Modc dispersion. Intermodal dispersion, Pulse Broadening in GI fihers-Mode Coupling -Design Optimization o1-SM fibers-
RI profile and cut-o1l' rvavelength.

UNIT III IIII}I.],R OPTICAI- SOTIRCES AND COTJPLING 9

Direot and indirect Band gap materials-LED structures -Light source materials -Quantum elliciency and LED porver, Modulation of a

LED, lasers Diodes-Modes and Threshold condition -Rate cquations
-Erternal Quantum elficiencl, -Resonanl fiequenoios -Laser Diodes, Temperalure ellects. Introduclion to Quantum laser, Fiber amplifiers-
Porver Launching and coupling. Lencing schemes, Fibcr -to- Fiberjoints. Fiber splicing-Signal to Noise ratio , Dotector response tirnc.

T]NIT IV FIBER OPTIC RECEIYER AND NIE,4,STJREN{ENTS 9
Fundamenlal receiver operation, Pre amplifiers. Error sources - Receiver Configuration- l']robabiliq of Error - Quantum lirnit.Fiber
Attenuation measutements- Dispersion measurements - FiberRefractive index profile measurements - Fiber cut- off Wavo length
Measurements - Fiber Numerical Apcrture Measurements - Fiber diameter measurements.

IINIT \I OPTICAL NETWORKS AND SYSTEM TR{NSN{ISSION 9

Basic Netu,orks - SONET / SDH - Broadcast - and -select WDM Networks -Wavclength Routed Netu,orks - Non linear effects
on Network perfirrmance -Link Po,uver budgel -Rise time budget- Noise Effects on System Perfomance-Operalional Principles of
WDM Perlormance of WDM + EDFA system - Solutions * Optical CDMA - Ullra High Capacity Netr'vorks.

TOTAL:45 PERIODS

OTITCO]\TES:

tlpon completion of the course, students u,ill be able to:

- Discuss the various optical fiber modes, configurations and various signal degradation fbctorsassociated rvith optical fiber.
o Explain the various optical sources and optical detectors and their use in the opticalcommunication system.

- Anal!'ze the digital transrnission and its associated parameters on system perfbrmance.

TEXT BOOKS:
1 . Gerd Keiser, "Optioal Fiber Communication" Mc Grarv -Hill Intemational, 4tr'Edition., 2010.

2. .Iohn M. Senior, "Optical Fiber Communication", Second Edition, Pearson Education.2007.

REFERENCES:

1. Ramaswami, Sivarajan and Sasaki "Optical Nstrvorks", Morgan Kaufmann, 2009.

2. .I.Senior, "Optical Communication, Principles and Practice", Prentice t{all of India. 3'd Edition,2008.

3. .LGorver, "Optical Communication System", Prentice Hall of India.200l
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IT6005 DIGITAI, Ii\{AGE PROCESSING LTPC
3 00 3
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OBJECTI\TES:

The student should be made to:

- Learn digital image lundamentals.

- Be exposed to simple inrage proccssing techniques.

- Bc familiar u'ith image compression and segmentation teohniques.
,- Learn to represcnt irnago in form of lbatures.

T]NII'I DIGII-AI,INT,{,GE FTiNDAI\II,]NT-4,LS 8

Introduction - Origin - Steps in Digital Image Proccssing - Clomponents Elcments ol Visual Perception , lnragc Sensing
and Acquisition - lnrage Sarnpling and Quantization - Relationships betu'een pixels - colrtr ntodcls.

TTNIT II I]!I,{GE ENIIANCENIENT IO
Spatial Domain: Gray level transfbrmations - Histograrn processing - Basics of Spatial I'iltering- Smoothing and Sharpening
Spatial Filtcring - Iirequency Domain: Introduction 1o Fourier Transform

- Srnoothing and Sharpening frequencl, domain filters - Ideal. Butteru,,orth and Gaussian filters.

TiNIT III INIAGE RESTORAI'ION,\ND SIiGN{ENTATION 9
Noisc modcls - Mean Filtcrs - Order Statistics - Adaptive flltcrs - Band re.iect Filters - Band pass Fillers - Notoh Filters -
Optimum Notch Filrering - Inverse Filtering - Wicner filtering Segmentation: Detection of Disconlinuities-Edge Linking and
Bor.rndary detection - Region based segmentation- Morphological processing- crosion and dilation.

IINIT IV \YAVELETS AND IN{AGE CON,IPRESSION 9
Wavelets - Subband coding - Multiresolution expansions - Compression: Fundamentals - Image Compression models - Error Free
Compression - Variable Length Coding - Bit-Plane Coding - Lossless Predictive Coding - Lossy Compression - Lossy Predictive
Coding - CompressionStandards.

T]NI'I'V INIAGE REPRESENTATION AND RI'COGNITION 9
Boundary representation - Chain Code * Polygonal approxirlation. signature. boundary segnlents -Boundary description - Shapc
number - Fourier Descriptor, moments- Regional Descriptors - Topological feature, Texture - Pattems and Pattern olasses -
Recognition based on matching.

TOTAL: 45 PERIODS
OUTCONIES:

flpon successful completion of this course, students will be able to:
,. Discuss digital image fundamentals.

- Apply image enhancement and restoration techniques.

- Use image compression and segmentation Techniques.

- Represent features ofimages.

TEXT BOOK:
1. Rafael C. Gonzales, Richard E. Woods, ''Digital lmage Processing", Third Edition, PearsonEducation, 2010.

REFERENCES:
1. Rafael C. Gonzalez, Richard E. Woods, Steven L. Eddins, "Digital Image Processing UsingMATLAB", Third Edition Tata Mc

Graw Hill Pvt. Ltd.- 2011.

2. Anil Jain K. "Fundamentals of Digital image Processing", PHI Leaming Pvt Ltd.,2011.

3. Willliam K Pratt, "Digital lmage Processing". John Willey, 2002.

4. Malal'K. Pakhira, "Digital Image Processing and Pattem Recognition", First Edition. PHI LearningPvt. Ltd . 2011.

5. http://eerveb.pol),.edu/-onur,4eclures/leotures.html.

http. //wr,vu,. caen.uiorva. edu/-dip/LECTURE/1 ecture. htm I
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EC6OO9 ,\D\/.\NCED CO\IPT|I'E,R AR(]HITECTT]RE L T P C
I 0 03

OB.IECTIVES:

Thc studcnt should be made to:

- [Jnderstandtlrcrnicro-arcliitectural desigu ofprocessors

- Learn about thc various techniques used to obtain pcrformance improvement and pou'crsavings in cuffeut processors

TINIT I ITTINDA\{EI'TALS OF CO}'IPT]TER DESIGN 9
Revies ol'Fundatnentals of CPU. Memon'and IO - Trends in tcchnologv. po\\'er. energ) and cost"Dcpcndabiliq'- Performanoc
Evaluation

IJNIT II INSTRTICTION I,EVEL PARALLELISNI 9
ILP concepts - Pipclining overvierv - Compiler Teohniqucs for Exposing ILP - Dynamic Branch Prediction - Dlnamic Scheduling

- Multiple instruclion Issue - llardu'are Based Speculation - Staticscheduling - Multi-thrcading - Limitations of ILP Case
Sludies.

TiNIT III DATA-I-F]\TE,I- PARALLELISNT
Vector architectr-rre - SIMD extensions Graphics Processing units - Loop level parallclism.

T]NIT IV THREAD LEVEI, PAR{LLELISNI 9
Symmetric and Distributed Shared Memory Architeoturcs - Perfbrmance Issucs -Svnchronization -Models of Memory Consistencv

- Case studies: Intel i7 Processor. SMT & CMP Processors

TINIT V N'IEN{ORY AND I/O 9
Cache Performance - Reducing Cache Miss Penalty and Miss Rate - Reducing Hit Time - Main Memory and Perfbrmance -
Memory Technology. Types of Storage Del'ices - Buses - RAID - Reliability. Availabilitl, and Dependabilif, - l/O
Perfornance Measures.

TOTAL:,15 PERTODS

OT]TCONIES:
At the end ofthe course, the student should be able to:

- Evaluate perfbrmance ofdifferent architectures with respect to various parameters

- Analyze performance ofdifferent ILP techniques

- ldcntif' caclie and memory related issues in multi-processors

TEXT BOOK:

l. .lohn L Hennessey and David A Patterson, ''Computer Architecture A Quantitative Approach",Morgan Kaufmann/ Elsevier. Fifth
Edition, 2012.

REFERENCES

1. Kai l{wang and Faye Briggs, "Computer Architecture and Parallel Processing", Mc Grar.r.Hilllnternational Edition. 2000.

2. Sima D, Fountain T and Kacsuk P. "Ad'r,anced Computer Architectures: A Design SpaceApproach". Addison Wesley,

2000.
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T]NIT II DISPLAY DEVICES AND I,ASIi,RS 9
Introduction. Photo Luminescenoc. Cathode Luminescence" Electro Luminescence, Injeclion Luminesocncc. Injection Luminescence.
LED, Plasma Display, I-iquid Crystal Displays. Numeric Displals. Laser Eniission. Absorption, Radiation. Population Inversion. Optical
Feedback. l'hreshold condition, Laser N4odes. Classes ofl.asers.Mode Locking. laser applications.

TINI'I' III OPTICAI, DETI'CTION DE\/ICES
Photo detector. Themral detector, Photo Devices, Photo Conductors. Photo diodes "Detcctor Performance.

TINIT IV OPTOEI,ECTRONIC N{ODTILATOR 9
Introduction, Analog and Digital Modulation, Electro-optic modulators, Magneto Optic Devices, Acoustoptic devices. Optical. Su,itching
and Logic Devices.

r,rc60l6 OP'l'O ll l. llcl'R.Ol{ I(' DI,IYICI ES LTPC
3 0 03

OBJECl'I\IES:

- l'o understalid the basics o1'solid state physics.

- To understand the basics oldisplay deviccs.

o To understand the optical detection devices.

o To understand the design ofoptoelcctronic integrated circuits.

Ti\I'[ I I.]I,I'NIE,N1'S OI.'I,IGHT AND SOLID SI'AI'I' PIIYSICS 9

Wavc naturc oflight. Irolarization. Interference- Dilliaotion. Light Source. revien, ofQuantum N,lechanical conccpt. Revien,ofSolid State
Ph1,sics. Iteviel'ofSemioonductor Phvsics and Semiconductor Junction Dcvicc.

TOTAL:45 PERIODS

OUTCONIES:
LJpon Complction ofthe course" the students will be able to

o To design display devices.

- To design optoeleclronic detection devices and modulators.

o To design optoelectronic integrated cirouits.

TEXTBOOKS:
l. Pallab Bhattacharya "Semiconductor Opto Electronic Devices", Prentice Hall of India Pvt., Ltd.,Neu,Delhi, 2006.

2. J. Wilson and J.Haukes. "Opto Electronics - An Introduction'', Prentioo Hall. 1995

ft9tii:iiiiil
tdhava f 1n I ":f c, I i':11 i I ll lI+ i i( ini 3il r*; :
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REFERENCES:
1. S C Gupta, Opto Eleotronic Devices and Systems, Prentice Ilal of India, 2005.
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EC6801 WIRELESS COMMTINICATION LT PC
3 0 03

OBJT]CTI\'ES:
The student should hc madc to:

- Kno*' the characterislic o1'r,r.'irclcss channcl

- Learn the various cellular architectures

- Understand the concepts behind various digital signaling schemes fbr lading channels

o Be lamiliar the various multipath rnitigation techniques

- llnderstand the various multiple antenna systcms

TIh.IT I \\,IRELIiSS CHANNELS 9

Large scalc path loss - Path loss models: Free Space and Trvo-Ral,nrodels -[.ink Budget design -Small scale fading- Paramctcrs of
mobile rnultipath channels - Time dispersion paramcters- Coherence bandu,idth - Doppler spread & Coherence tirle. Fading due
to Multipath time delal spread - flat fading - fi'equency' seleclive l'ading - Fading due to Doppler spread f-ast tirding - slorv
fbding.

TINTTII CELLT]LARARCIII]'I'CTT]RE
Multiple Access tcchniques - FDMA. TDMA. CDMA - Capacitl, calculalions-Cellular concept- Frequency reuse

assignment- liand ofl'- interf'erence & s)'stem capacilv- trunking & gradc of scn'ice - Covcmge and capaciq. improvernenl

9

channel

trNll'III DIGII'AL SIGNALING FOR FADIiT-G CIIANNELS 9
Structurc of a rvireless communication link" Principles of Offset-QPSK" p/4-DQPSK, Minimum Shift Kel,ing. Gaussian Minimum
Shift Keying. Error perfbnnance in fading channels. OFDM principle {'vclic prelix" Windorving. PAPR.

T]NIT IV N'IULTIPATH N'IITIGATION TECHNIQTIES 9
Equalisation - Adaptive equalization. Linear and Non-Linear equalization. Zero forcing and LMS Algorithms. Diversity - Micro
and Macrodiversity, Diversity combining techniques, Error probability in fading channels u,ith diversitl'reception. Rake receiver.

UNI'|'\, MUt,TIpLti ANTENNA TECIINIQUES 9
MIMO s1'stems - spatial multiplexing -System model -Pre-coding - Bearn tbrming - transmilter diversity. receiver diversity-
Channel state infomration-capacily in f'ading and non-fading channels.

TOTAL:45 PERIODS

OUTCOMES:

At the end ofthe coursc, the student should be able to:

- Characterizc wireless channels

.D Design and implement various signaling schemes forfading channels

- Design a cellular system

- Compare multipath mitigation techniques and analyze their perfbrmance

- Design and implement systems with transmit/receive diversity andMIMO systems and
analyze their performance

TEXTBOOKS:

Rappaport.T.S., "Wireless communications", Second Edition, Pearson Education. 2010-

Andreas.F. Molisch, "Wireless Communications", .lohn Wiley - lndia, 2006.

REFERENCIiS:
1 . David Tse and Pramod Viswanath, "Funtlamentals ol Wireless Communication",Cambridge University Press,

200-5.

2. Upena Dalal, " Wireless Comrnunication". Orford University Press. 2009.

3. Van Nee, R. and Ramii Prasad. ''OFDM for r,r,ireless multimedia conrmunications". ArtechHouse, 2000

]l.l illqlr?r
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EC6802 \YIRELI'SS NETWORKS LTPC
3003

OBJI]CTI\'ES:

- I o stud! about Wircless netl'orks. prolocol stack and standards.

- fo study about lirndanrentals of3G Serviccs. its protocols and applications.

o -['o stud]'about evolution o1-,lC Netrvorks. its architccture and applications.

T]NI'I'I \\1IRI,I,ESS LAN 1)

Introduction-WLAN technologies: Inliared, UllF'narrolvband" spread spectrum -lllllEU02.1I: System architecture" prolocol

architecture. ph-vsical lay'er, MAC la_ver. 802.1lb, 802.1la Hiper LAN: WAT\4. BRAN, Iliperl-AN2 - Bluetooth: Architccture"
Radio Laycr, Baseband la1cr. Link manager Protocol. securitr, - IEEE,802.I6-WIMAX: Physical la1-er. MAC. Spcctrunt
allocalion lor WIMAX

IINIT II N'{OBILE NETWORK LAYF]R 9

Introduction - Mobile IP: lP packet deliverl. Agent discovery. tunneling and cncapsulation. IPV6- Netrrork layer in the internet-
Mobilc IP session initiation protocol - mobile ad-hoc netrvork: Routing, Destinalion Sequenoe distance vector. Dynamic source

routing

TTNIT III NIOBII,E TR,\NSPORT LA}'ER 9

TCP enhanccrnents fbr r.vireless prolocols - Traditional TCP: Congcstion control, thst retransmit/fast recovsry. Lnplications olmobility -

Classical 1'Ci' irnprovements: lndirect TCP, Snooping TCP, Mobilc TCP. Time out lieezing, Selective retransmission. Transaction

oriented ]-CP - TCP over 3G u,ireless netrvorks.

TiNIT IV \\IIRELESS WIDE ARIJA NETWORK 9

Overvierv of UTMS Terrestrial Radio access netr.vork-UMTS Core netu,ork Arohitecture: 3G-MSC. 3G- SGSN. 3G-GGSN. SN{S-

CMSC/SMS-lWMSC. Fireu,all. DNS,DHCP-High speed Do*nlink packet access (HSDPA)- LTE nelrvork architecture and protocol.

T]NI'T \/ 4C NET\\'ORKS 9

Introduction - 4G vision - 4G features and challenges - Applications of 4G - 4C Technologies: Multicarrier Modulation" Smart

antenna techniques. OFDM-MIMO systems, Adaptive Modulation and coding rvith time slot scheduler. Cognitive Radio.

TOTAL:45 PERIODS

OT]TCONIES:
Upon completion of the course, the students will be able to
o Conversant u'ith the latest 3G/4G and WiMAX netu'orks and its architecture.

oDesign and implement wireless network environment lbr any application using latest n'irelessprotocols and standards.

olmplement diflerent type of applications for smart phones and mobile devices with latest networkstrategies.

TEXT BOOKS:

1. Jochen Schiller, "Mobile Communications", Second Edition, Pearson Education 2012.(Unit I.ll.lil)
2. Vijay Garg, ''Wireless Communications and netrvorking", First Edition, Elsevier 2007.(Unit IV,V)

REFERENCES:
'1 . Erik Dahlman, Stefan Parkvall, Johan Skold and Per Beming, "3C Evolution LISPA and LTE lorMobile Broadband", Second

Edition, Academic Press, 2008.

2. Anurag Kumar" D.Manjunath, .loy k-uri, "Wireless Netuorking", First Edition, Elsevier 201i.

3. Simon Ha.vkin . Michael Moher. David Koilpillai, "Modem Wireless Communications",First Edition. Pearson

Education 20 I 3
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rT8201 INPORN{ATION TECHNOLOGY ESSENTIALS L'TP C

3 0 03
OI}JECTI\'ES:

To introducc the concept of Intenlet. Nelu,orks and its rvorking principles.
To knou' scriptiug languages.
'l o undcrstand various applications relatcd to lnlbrmation Technologl,.

IINII'I \YEB I.]SSENTIALS
Creating a Website - Working principlc of a Websitc - l]rorvser fundamentals - Authoring tools - 'fvpes of sqr\,ers: Applicarion
Sor.,'cr - Web Serr,er - Database Servcr

TINIT II SCRIPTING ESSI.]NTIAI,S
Necd for Scripting languages - T1"pcs of scripling languages - Client side scripting - Sen,er side scripting - PHP - Working
principleolPlll'-PHPVariables-Constants-Operators-Flori'Control andLooping-Arra1,s-strings-Functions-File
Handling - PHP and MlSQL - PHP and II'|ML - Cookics - Simple PI{P scripls

I,INIT III NETWORKING ESSENTIALS
Fundamental computer network concepts - Typcs of computer nelworks - - Netrvork layers - 'l'CP/lP model - Wireless Local Area
Network - Ethernet - WiFi - Netu,ork Routing - Srvitching, Netrvork components
UNIT IV N{OBILE CON'INITINICATION ESSENTIALS 9
Cell phonc working lundamenlals - Cell phone frequencies & channels - Digital cell phone components - Generations of cellular
net*,orks - Cell phonc netrvork teohnologies / architecture -Voice calls & SMS

T]NIT \/ APPLICATION ESSENTIALS
Creation of simple interactive applications - Simple database applications - Multimedia applications - Design and development of
information s)istems - Personal Inforn'ration System - Inlbrmation retrieval system - Social netu,orking applications

TOTAL: 45 PERIODS
OITTCONIES:

On Completion ofthe course, the students should be able to:

I Design and deploy r.veb-sites

Design and deploy simple web-applications

r Create simple database applications

.r Develop information system

i Describe the basics of networking and mobile communications

TEXT BOOKS:
'1 . Robin Nixon, "Learning PHP, MySQL. JavaSoripr, css & H1'ML5" Third Edition, O'REILLY,2014.
2. James F. Kurose, 

-Computer 
Networking: A Top-Dorm Approachll, Sixth Edition, Pearson.2012.

REFERENCES:
1. Gottapu Sasibhushana Rao. "Mobile Cellular Communication", Pearson, 2012.
2. R. Kelly Rainer, Casey G. Cegielski , Brad Prince, lntroduction to lnformation Systems, FifthEdition. Wiley

Publication, 2014.

3. it-ebooks.org

9

9

9

9

PR!NC IPAL
IDHAYA ENGG. COLLEGE FOR WOMEN

CHINNASALEM.SSS .l*f KAL"LAKURIC!.II DT.
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n'650J WEI} PROGRA\'I\IING I,TP C
310,1

OBJECTIVES:
The student should be made to:

r Undersland the teclmologies used in Web Programming.

o Knou, lhe importance of object oriented aspeots of Soripting.

o Understand creating database connectivity using JDBC.

. Learn the concepts ofrveb based application using sockets.

TINIT I SCRIPTING. 9

Web page Designing using HTML, Scripting basics- Client side and server side scripting. .lava Script- Object, narles, literals. operators and
expressions- statements and lbatures- events - r'vindorvs - documents - frames - data types - builrin functions- Browser object rnodel - Verilying
fbrms.-l{TMl-5- CSS3- I1TML 5 canvas - Web site creation using tools.

NIT II JAVA 9
Introduction to ob.iect oriented programming-Features of Java - Data types, variables and arrays -Operators - Control statements -
Classes and Methods - Inheritance. Packages and Interfaces - Exception Handling - Multithreaded Programming - InpuVOutput - Files

- Utility Classes - String Handling.

UNIT III JDBC 9

JDBC Overview - JDBC implernentation - Connection class - Statements - Catching Database Results, handling database Queries.
Netrvorking- InetAddress class - [,rRL class- TCP sockets - UDP sockets, Java Beans -RMI.

TINIT IV APPLETS 9
Java applets- Life cycle of an applel - Adding images to an applet * Adding sound 1o an applet. Passing parameters 10 an applet. Event
Handling. Introducing AWT: Working rvith Window-s Graphics and Tert. Using AWT Controls, Lal out Managers and Menus. Servlet - life
cycle ofa servlet. The Servlet API, Handling HTTP Request and Response, using Cookies, Session l'racking. lntroduction to.ISP.

UNIT V XML AND WEB SERVICES 9
Xml - Introduction-Form Navigation-XMl Documents- XSL - XSLT- Web services-UDDI-WSDL-.Tava web selai ices - Web resources.

TOTAL (L:45+T:15): 60 PERIODS
OUTCOMES:
Upon Completion of the course, the students will be able to

o Desigr web pages.

o Use technologies of Web Programming.

. Apply object oriented aspects to Scripting.

. Create dalabases with connectivity using JDBC

r Build web based application using sockets.

TEXT BOOKS:
1. Harvey Deitel, Abbey Deitel, Internet and World Wide Web: How To Program 5'h Edition.

2. Herbert Schitdt, Java - The Complete Reference, 7tr'Edition. Tata McGraw- Hill Edition.

3. Michael Morrison XML Unleashed Tech media SAMS.

REFERENCES:
1. .lohn Pollock, Javascript - A Beginners Guide, 3'd Edition - Tata McGrarv-Hill Edition.

2. Keyur Shah, Gateway to .Iava Programmer Sun Certification. Tata McGrau, Hill, 2002.
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Selva Nayagam <selvairt@gmail.com> Tue, Feb 12,1:55 PM (3 days ago)

to me

Respected Sir,

This is the acceptance letter which we are sending on behalf of students of IDAYA

ENGINEERING COLLEGE of CSE and IT Students (2nd year and 3'd year) and we are

sending this acceptance letter for our academic purposes. We are pleased that you and your

students are interested in touring our Industrial Visit to leam more about us and the Research and

Development Industry. I would like to schedule a day and time that are mutually agreeable for

the Research and Development lndustry Training on the coming 16h of Saturday. We hope to

rnake this experience one that will be useful to you and your students to help educate them

regarding what our company Developed and gain a better understanding of the Research and

Development Industry.

With Best Regards,

Mr. S. SELVANAYAGAM

CHIEF EXECUTIYE OFFICER

IMMACULATE TECHN OLOGI ES

DT.R.GURUMAI{I,tu.r.,Ph.D',M'B.A.,M.lsTE.,F.iL'
PRINCIPAL

IS}IAYA ENGG. COLLEGE FCIR WOME$!

QHiNlll\sALErl-{-$0s 2ef . i{,!1."i 41''f ii;1'rr"i"ri i.: :
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IDHAYA ENGINEERING COLLEGE FOR WOMEN (IECW)
Nainnarpalayam Road,

Chinnasalem,

Tamil Nadu 606201

Dear Sir,

Thank you for taking the tirne to vifrt our Immaculate Technologies. This is the

thanking letter which we are sending on behalf of students of IDAyA ENGINEERING
COLLEGE of CSE - 2"d year and 3'd year on Saturclay (.1610212019). We hope that the

visit helped to make clear experience one flrat will be useful to you and your stuclents to he$
educate them regarding rvhat our company Developed and gain a better understanding of t5e

Research and Development Industry. Thank you for providing me such opportunity to

behalf with you.

Thank you again for sharing your valuable time with us.

Sincerely

MT. S. SELVANAYAGAM

CHIEF EXECUTIVE OFFFICER

IMMACULATE TECHNOLOGIES

No.476, Anna Street,

Angammal Colony,

New Bus Stand Back Side,
Salem-9.

PRINCIPAL
IDHAYA ENGG. COLLEGE FOR WOMEN

CHINNASALEM.6O6 201 . KALLAKURIC}II DT

No.476, Anna Street, Angammal Colony, New Bus Stand Back Side, Salem-9.

Phone :99947 4620), Web : wwr,r'.techimma.com, E-Mail : Selvairt@gmail.com



A # 19, 3rd Floor, ECR Main Road,

Lawspet, Puducherry - 605008
( Landmark : Opposite to Vivekananda School,

Near by Orange Hotel, ECR. )

Email : contact@yassofttech.com

Website : www.yassofttech.com
Mobile : +9718678 87724

ryA$ Yuffitrrc€trffiffi*
Qaour Abtrtry 1Sa Mruaured

Ref : YAS/| N V / 2019 / OO1" Date:1610212019

IN DUSTRIAL VISIT CERTI FICATE

This is to certified that Final year B.E CSE and B ch lT students of ldhaya Engineering College
For Women, Chinnasalem, has visited our co as Industrial Visit Program and successfully
participated and gained knowledge about
during February 15th, 2019.

Duringtthe period of visit, Students show amo
willingness to learn and zeal to learn chnology a

We wish them all the best for future.

that we are using in project development
{

responsibility, sincerity and genuine
a llenges.

With regards,

Ana nda krishnan.R

Managing Director
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Plant visit-Requisition Letter

Jai sundar <chisundarl2S@gmail.com> Tue, Feb 12, 12:00 pM (3 days ago)

to contact

Dear Sir/IvIam,
We are seeking your permission to visit your development center for Final year CSE and IT
students on 16.2.19.of total strength 65 students.Kindly accept our request and send me the
confirmation.

Regards,

Dr.S.Jayasundar,
HoD/CSE,
Idhaya Engineering College For Women,
Chinnasalem.
Contact No 9500977484

contact@yassofttech.com Tue, Feb 12,2:25 PM (3 days ago)

to me

Dear Sir,

With reference to your mail, we are glad to give permission to your
final year students to visit our Company on 16.02.2019 (Saturday).

Time Allocated: 9:00 AM to I l:00 AM
Maxirnum 25 students for batch can accommodated.
Each batch maximum l5 mins will be allocated.

With Regards,
Managing Director
YAS SoftTech

Thank you for your response.
Thanks a lot.
Thank you for the information.

Sr.H"

_,gHYl ENcc::3lt,J3l
riF iivtJAsALEM_606 
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Ctj509l AD\/;\NCEDSATEI-LITI,-CONIN'ltlNlCATIONANDNAVIGATIONSYSTEN{S t_ I'P(l
t003

otr.tucTt\-tiS:
The studcnts should he rnade to he

. l-canr \,!2M developnrents and satcllitc applicatiorls

e []nderstand Satellite Clomrrunication In lpr'6 Ilnvironnrcnt

T'NI'I'I O\1ER\'IE\\'OF- SATEI,I,ITE CO\INII]NI(]ATIO\ 9

Overvieu, of satcllite courrnunicalion and orbital mechanics Link budget Paranrcters. l-ink budget calculalions. Auriliary Equations.
Perlbnnancc C alcr,rlations.

T,NIT II NI2\I DEYELOPN'IENTS AND SATET,I,ITE APPI,ICATIONS 9

Ovcrvieu of the luternct of Things and M2M- M2M Applications l:xamples and Satcllite Suppoft- Satellitc ltoles Context and

Applications- Anlennas fbr Satellite M2M Applicalions- M2M MarketOpporlunities lbr Satellite Opcrators- l-lltra IiD Vidco/'l'V and

Satcllite Implications- High'l'hroughput Satellites (llTS) and Ka/Ku Spol Beam Technologies- Aeronautical. Maritimc and other Mobilitl
Ser-vices.

IINIT III S,T'IELLITE CONIN,ITINICATION IN IP\'6 I],N\TIRONNTENT 9

Oven,iew of lPr,6 and its benefits for Satellite Netrvorks - Migration and Coexistence--lmplementation scenarios and support- Preparations

for IPv6 in Sa1ellite communication- Satellite specific Protocol issues in IPv6 - lmpact of IPv6 on Satellitc Nelrvork architecture and

sen,ices-Detailcd transitional plan- IPv6 demonstration ovcr salellilcs - Key results and recommcndations.

TINIT Iv SATELLITE NA\'IGATION AND GI-OI}AI, POSII'TONING SYSTtrII 9

Over vier.v of Radio and Satellitc Navigation" GPS Principles" Signal model and Codcs. Satellite SignalAcquisition. Mathematical model of
GPS observables, Methods of processing Cl'S data . GI'S Receiver Operation and Difltrential GPS. IRNSS, GAGAN. GLONASS and

Galilco.

IINIT V DEEP SPACE NETWORKS AND INTER PI,ANETARY N,IISSIONS 9

Introduction - Functional description - Design procedure and performance criterion-Mars exploration Rover- Mission and space cralt
suurmarl--Telecommunication subsystern overvierv-Ground Subsystem-Teleoom subsystem and I-ink perfon.nance Telecom subsystem

Hardr.r,are and softu,are Chandral,aan-l Mission - Mission and space craft summarl'-Telecommunication subsystem overvierv- Ground
Subsystem-Telecom subsystem and Link performance. Mangalyaan Mission - Mission and space craft summary-Telecommunication
subsystcm overuieu. Ground Subsystem-Telecom subsystem and l-ink performance.

OT]TCON,IES:

At the end ofthis course, the student should be able to:

r Discuss satellite navigation and global positioning system

r Outline deep space networks and inter planetary missions

REFERENCES:

1. Adimurthy.V," Concept design and planning of India's first interplanetary mission" CurrentScience,VOL. 109,NO.6,
1054 25 SEPTEMBER 20I 5.

2. Anil K. Maini, Varsha Agrawal" 'satellite Technology: Principles and Applications', Third Edition"Wiley, 2014.

3. Daniel Minoli' "Innovations in Satellite Communication and Satellite Technology" Wiley, 2015

4, Daniel Minoli. "satellite Systems Engineering in an IPv6 Environment". CRC Press, FirstEdition,2009.

5. Hofmann-Wellenhof 8.. Lichtenegger H., and Elmar Wasle" "Global Navigational SatelliteSystems" Springer-Verlag, 2008.

6. Jim Ta1,lor, " Deep Space Communications" John Wiley & Sons, 20 I 6.

7 . Louis J. Ippolito, Jr. "satellite Communicalions Systems Engineering: Atmospheric Eflbcts,Satellite Link Design and

System Performance". Second Edition, 20l7
8. http://rvrvrv.isro.sov.in/pslv-c25-mars-orbiter-mission

9. https:i/en.$'ikipedia.ors/rviki/Mars Orbiter-Mission

1 0. https://en.n ikipedia.ordrviki/Chandravaan- I
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cu5t 5l
ADVANCED DIGITAL COMMUNICATION TECHNIQTIES

OB,II,]C'I'I\1ES:

o To undcrstand thc basics olsignal-spaoe anallsis and digital transmission.

. 'l'o understand the coherent and noncohcrcnt receivcrs and its inrpact on differer-rt channclcharacteristics

. To undcrstand the diflbrent Eclualizers

. To understand the different block codcd and convolutional coded digital cornnrunicatitrns-r'stems.

o 'fo understand the basics o['Multicanier and Multiuser C-'omrnunicatious.

I'NIT I (]OIIERENI'AND NON-COIIERENT CONI}ITINICATION 9

Coherent rcceivers - C)ptirnurn leccir.crs in WGN - IQ rnodulation & dernodulation - Noncolrcrenl receiyers in random phase

channels: MFSK receir,ers - Ilal'leigh and Rician channels - Partialll' cohcrcnt receivers - DPSK: N'l-PSK: M-DPSK-BE.R
Perlormance Analysis. Carricr Synchronization-Bit slnchronization.

TJNI'I'II EQUAI,IZATION TECI{NIQTIES 9

Band Limited Channels- ISI - Nyquist Criterion- Controlled ISl-Partial Response signals- Ilqualization algorithrns - Vitcrbi
Algorithm - Linear equalizer - Decision feedback equalization - Adaptive Equalization algorithn-rs.

UNIT IV CONYOLUTIONAL CODED DIGITAL COMMTJNICATION
Representation ol' codes using Polynomial. State diagram" Tree diagram. and Trellis diagram -Decoding 

techniques using
Maximum likelihood, Viterbi algorithm, Sequential and Threshold methods

- Error probability perlormance for BPSK and Viterbi algorithm, Turbo Coding.

TINIT \' N,ILIL'TICARRIER AND N{T]LTII.ISER CO]\{N{T-INICATIONS 9

Single Vs multicarier modulation" orthogonal frequency division multiplexing (OFDM)" Modulation anddemodulation in an OFDM
system. An FF1- algorithmic implementation of an OFDM system. Bit and porver allocation in multicarrier modulation, Peak-to-average

ratio in rnulticanier modulation. Introduction to CDMA systems, multiuser detection in CDMA systems - optimum multiuser receiver,
suboptimum detectors. successive interfbrence cancellation.

L,TPC
3003

9

TOTAL: 45

OT]TCOMES:

[Ipon Completion of the course, the students will be able to:

o Develop the ability to understand the concepts of signal space analysis for coherentand non- coherent receivers.

o Conceptuallyappreciate different Equalizationtechniques

o Possess knorvledge on different block codes and convolutional codes.

r Comprehend the generation of OFDM signals and the techniques of multiuserdetection.

REFERENCES:

l. Bernard Sklar. "Digital Communications", second edition, Pearson Education, 2001.

2. John G. Proakis" "Digital Communication", Fifth Edition. Mc Graw Hill Publication. 2008.

PERIODS

J.

4.

5.

6.

M.K.Simon, S.M.Hinedi and W.C.Lindsey. "Digital communication techniques; Signal Design and Detection". Prentice Hall of
India. Nerv Dclhi, 1995.

Richard Van Nee & Ramiee Prasad. "OI;DM for Multimedia Corrmunications" Artech House Publication, 2001.

Stephen G. Wilson, "Digital Modulation and Coding"" First Indian Reprint. Pearson

Simon IJaykin, "Digital communications", John Wile;, and sons, lpf,S.fiIJf{.Uii':'i'$.ii X

F;?: i-,-=lii=l*
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[INIT III BLOCK CODITD DIGII'AL CONINIIiNICAI'ION 9

Architecturc and perfbrmance - Binary block codes: Orthogonalt Biorthogonal: Transorthogonal - Shannon's channel coding
theorem: Channel capacitl': Matched lilter: Concepts of Spread spectrunl conrmunication - Coded BPSK and DI)SK demodulators-
Linear block codes: Hammning: Golay': Cyclic; BCFI : Reed - Solornon codes. Space time block codes.
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EL507l BRO,\DBANI) ACCESS TECIINOLOGIES

OBJF,CTI\'ES:
o 'l'o givc lundamental concepts related to broadbarrd access technologies.

. Io undcrstand thc currcnt and cnrcrging uired and sireless access teohnol,rgies.

. To acquirc kno*lcdgc about cablc rrodcrns and tlber access technologies.

o To have an exposule to ditlerent s)'stems standards for next generatitin broadbandaocess netu,orks.

T-INII' I RE\'IE\\'OF A(]CESS TECHNOT,OCIES 5

Phorrc-l-ine rnodem. cable-access. ISDN. Emerging Broad band'[echnologies. Cablc I)Sl-. triberand Wireless. Standards tbr access

netrvork.

tlNl'l II DIGII'AL SUIISCRIIIITR LINES l0
Aslmmetric Digital subscribcr lines (ADSl.) - Ratc Adaplive subscribcr line (RADSL)-ISDN Digital subscriber linc (lDSi.) -

Iligh bit ratc DSI- (HDSI-)-Single line DSL (SDSL) - r,er] high bit ratc DSL (VDSL) - Standards lor XDSL & Comparist'rn.

TINIT III CABI,E NIODENI IO

Cable Modenr, DOCSIS - Phlsical Cabling. Dual Modem Operation. IIub Restriction, Upstream Operation - Dorvnstream
operation -Accesscontrol - fiamingSecuritl sublaycr -Datalinklayer-LLC&lligherlayers-ATMcentricVSIP-
cenlric cable modem.

IINIT I\/ FIBER ACCESS TECHNOI,OGIE,S 10

Optical Fiber in access net\\,orks. Architecture and Technologics- Hybrid f-rber - Coax (IIFC) s),stem, S$,itched Digital
Video (SDV) - Passive optical netrrr,orks (PON) - I-TTX (FTTI1. FTTB.FTTC. FTT cab) comparison. Broadband PON .

Gigabit-Capable PON.

T]NIT V BROAD BAND WIRELESS IO

Fixed Wireless, Direct Broadcast Satellite (DBS). Multi channel multi point distribution sen,ices (MMDS), Looal multi point
distribution services (l,MDS). and Wideband integrated Digital Interactive Scrvices (WIDIS), Mobile Wireless 3G -lMT 2000,
Introduction to I TF-A-

l_rP('
3003

TOTAL: 45

OUTCOMES:
r To able to design systems meeting out the requirements of the recent standards.

r To meet out the industry requirements for man pou,er in next generation networks.

o To be able to contribute torvards the enhancement of the existing rvirelesstechnologies.

PERIODS

REFEREN('ES:

l. Dennis .I. Rauschmayer, "ADSL,A/DSI- Principles: A Practical and Precise Study olAsymmetric Digital Subscriber

Lines and Very lIigh Speed Digital Subscriber Lines".Macmillan Technology Series, 1998.

2. Gilbert Held, 'Next Generation Modems: A Professional Guide to DSL and Cable Modems", John Wiley &
Sons, 2000.

3. Leonid G. Kazovsky, Ning Cheng. Wei-Tao Sharv, David Gutierez, Shing-Wa Wong. "Broadband Optical Access

Networks", John Wiley and Sons, New Jersey, 201 1 .

4. Martin P. Clarke, "Wireless Access Network: Fixed Wireless Access and WLL Nelwork Design and

Opelation", John Wiley & Sons 2000.

5. Niel Ransom and Albert A. Azzam. "Broadband Access Technologies: ADSL, VDSL Cable Modem, Fiber and

l,MDS", McGrarv Hill. 1999.

6. Sassan Ahmadi. "LTE--Advanced - A practical systems approach to understanding the 3GPP I-TE Releases l0
and I I radio access technologies", Elsevier, 2014.

7. Walter J Woralski, ''ADSL and DSL Technologies". McGrarv I{ill Computer Communication Series.

Second Edition Oct 2001.

8. William Webb, "Introduction to Wireless Local I-oop Broadband and Narrou, BandSystem". Mobile
Communication Series. Artech House Publishers. Second Edition 2000.
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DS5291 AD\/ANCED DIGITAL INIAGE PROCI'SSI NG I,T'PC]
J003

OBJECTIYES:
r To understand tl'rc imagc lundarnentals.

r 'fo understand thc various inrage segnrentrtion techniques.

. fo extract fbatures for image analysis.

r 'l-o introduce the conccpts of image registration and image fusion

o To illustrate 3D image visualization.

TTNIT I FTIND,{NIENTALS OF'DIGI'IAI, INIAGE PROCESSING 9

Elements of visual pcrception. brightness. conlrast" huc. saturation. mach band eflbct. 2t) irnage transfomrs-DFJ'. DC'I. KLT.SVD. Image

cnhancement in spatial and tiequency'domain. Revieu of l\4orphological image processing.

T]NI'T II SEGNIT]NTATION 9

Edge deteclion" Thresholding. Region grorving" Fuzzy clustering. Watershed algorithrr. Active contour models. 'lcrture feature based

segmcntation. Graph based scgmentation" Wavelet based Segrnentation - Applications of image segmentatioll.

T.INIT III FEATTiRE EXTRACI'ION 9

First and second ordcr edge detection operators. Phase congruency, Localized fbature extraction - detecting imagc curvature. shape features.

IJough transform, shape skeletonization, Boundary descriptors, Moments. Texture dcscriptors- Autocorrelation. Co-occurence fcatures,

Runlength features. Irractal model based f-eatures, Gabor filter, u'avelet features.

TiNIT IV REGISTRdTION AND INIAGE FT]SION 9

Registration - Preprocessing. I'eature selection - points. lincs. regions and templates Feature correspondence - Point pattcm matching, Line
matching" Region matching. Template matching. Translbrmation functions - Similaritl' transfomration and Aftine Transformation.
Resampling - Nearest Neighbour and Cubic Splines. Image Fusion - Overvierv of image fusion. pixel fusion. rvavelet based fusion -region

based fusion.

TINIT V 3D IMAGE VISI,TALZATION 9

Sources of 3D Data sets" Slicing the Data set, Arbitrary section planes, The use of color, Volumetric display, Stereo Viewing" Ray tracing"
Reflection, Surfaces, Multiple connected surfaces, Image processing in 3D" Measurements on 3D images.

TOTAL: 45 Pf,RIODS

OT]TCON{ES:

Upon Completion of the course, the students will be able to

r Explain the fundamentals digital image processing.

o Describe image various segmentation and feature extraction techniques for image analysis.

r Discuss the concepts of image registration and fusion.

. Explain 3D image visualization.

REFERENCES:

1 . Ardeshir Goshtasbl', " 2D and 3D Image registration for Medical, Remote Sensing andlndustrial Applications",John Wiley and

Sons,2005.

2, Anil K. Jain. Fundamentals of Digital Image Processing', Pearson Education. lnc., 2002.

3. John C.Russ. "The Image Processing Handbook'. CRC Press,2007.

4. Mark Nixon, Alberto Aguado. "Feature Extraction and Image Processing", AcademicPress.20O8.

5. Rafael C. Gonzalez, Richard E. Woods, Digital lmage Processing', Pearson.Education,lnc.,second Edition,2004.

6. Rick S.Blum. Zheng Liu, "Multiscnsor image fusion and its Applications", Taylor&Francis.2006.
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NC5291 COMMUNICATION NETWORK SECURITY   L T P C  

   3 0 0 3 

OBJECTIVES : 

The students should be made to: 

 Understand the need and concept of security 

 Learn cryptosystems 

UNIT I INTRODUCTION AND NUMBER THEORY 9 

Introduction to Information Security, Computer Security & Network Security. Need For Security. Security – Goals, Attacks, Security 

Services and Mechanisms, and Techniques. Number Theory and Mathematics for Symmetric Cryptography- Finite Arithmetic, Congruence 

Arithmetic-Linear Congruence and Quadratic Congruence. Mathematics for Asymmetric-Key Cryptography: Fermat‟s Theorem and 

Euler‟s Theorem, Primes, Primality Testing, Factorization, CRT, Exponentiation. Classical Symmetric-Key Ciphers –Substitution Ciphers, 

Transposition Ciphers. 

UNIT II SYMMETRIC AND ASYMMETRIC CRYPTOSYSTEMS 9 

Modern Symmetric-Key Cipher - Block Ciphers (DES, 3DES, AES and its mode of operations), Stream Ciphers, Asymmetric-Key 

Cryptosystem- RSA, ElGamal, ECC, Key Management - Diffie- Hellman (DH) Mechanism, Kerberos – Needham Schroeder Protocol. 

UNIT III AUTHENTICATION, DIGITAL SIGNATURES AND CERTIFICATES 9 

Message Integrity & Message Authentication - Message Authentication Code (MAC), Cryptographic Hash Functions – Birthday Attacks, 

Digital Signatures - Digital Signature Standards (FIPS 186-2), DSA (ANSI X9.30), RSA (ANSI X9.31) – Public Key Distribution – RSA 

schemes, Digital Certificates - PKI Certificates, PKI Life Cycle Management. 

UNIT IV TRUSTED IDENTITY 9 

Entity Authentication: Password System- Fixed and One time Passwords (S/Key) RFC 2289 – Callback Systems, Zero Knowledge, 

Challenge and Response Systems – RADIUS –– ITU-T X.509. 

 

UNIT V SECURITY AT LAYERS 9 

Network Layer Security - IPSec, Transport Layer Security- SSL/TLS, SSH, Application Layer Security 

–PGP, S/MIME, Firewall - Concepts, Architecture, Packet Filtering, Proxy Services and Bastion Hosts. 

TOTAL: 45 PERIODS 

OUTCOMES: 

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

 Explain digital signature standards 

 Discuss authentication 

 Explain security at different layers 

 

REFERENCES: 

1. Behrouz A.Forouzan, “Cryptography and Network Security”, Special Edition, Tata McGraw Hill, 2007. 

2. Bruce Scheneier, “Applied Cryptography”, John Wiley & Sons, 1994. 

3. Charlie Kaufmann, Radia Perlman, Mike Speciner, "Network Security", Second Edition, Prentice Hall, 2002 

4. Douglas R.Stinson, “Cryptography: Theory and Practice”, CRC Press Series on Discrete Mathematics and its Applications, 1995. 

5. David M. Durton, “Elementary Number Theory”, Tata Mcgraw Hill, Sixth Edition, 2009. 

6. William Stallings “Cryptography and Network Security: Principles and Practice”, 3rd Edition, Pearson Education, 2002. 

7. William Stallings “Network Security Essentials: Applications and Standards”, 2nd Edition,   
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cus192 OPTICAL NETWORKS

0llJlrC'l'IVES:
The studcnts should be rnade to undcrstand:

. Optical s),s1cnr conlponents like optical anrpliliers. rlavclcngth converters.

. Up+o-date sun,e) of developmcnt in Optical Netivork Architectures.

o Paeket srr itclrinp.

LI P(]

J 0 0l

a

a

Netrvork desi gn perspectir"es.

Difltrent Optical Nelrvork rnanagement techniques and functions.

TINIT I 9

Netivorks: Multiplexing Techniques. Second generation Optical Nctrvorks. Optical Paoket S\\,itching. 'l-ransnrission Basics: War.,elength.
frequencies" and chantrel spacing. Wavelength standards. Optical pou,er and loss" Nctrvt'rrk Evolution. Nonlincar lrfi-ccts: Selfl-phase
Modulation. Cross-phase Modulalion. Four Wave nriring. Solitons. Cornponents: Couplcrs. Isolators and Circulators. Multilrlexers and
Filters. Optical Amplifiers. Transrnitters. Detectors. Srvilchcs. Wavelength Conveflers.

TINIT II 9
Transmissiott System Engineering: System Model. Po*,er Pcnaltl'. Transmitter, Receiver. Optical Amplillers, Crosstalk, Dispersion"
Wavelength Stabilization. Overall Design Considerations. Optical lntemcts: Migration to IP optical networking. IP and Optical backbone,
IP Routing table. MPLS and optical cross connect tablc, Protocol stack Altematives. lntemetu'orking SS7 and Legac)' Transporl" lntcrnet
transpofi network protocol stack.

UNIT III 9
SONET. SDH and Optical Transpoft Netu,orks (OTNs): SONET and SDH: SONET rnultiplcxing hierarchl'. Frame structure. Functional
Component, problem detection. concatenation. Architecture of Optical Transporl Netu,orks (OTNs): Digital vrapper, in-band and out-ofl
band control signalling, Importance of Multiplexing and rnultiplexing hierarchies, SONET multiplexing hierarchies. SDH multiplexing
hierarchies. Nerv Optical Transport" OTN layered Model. Ceneric Framing Procedure (GFP)

TINIT TV 9
WDM. Netrvork topologies, MPLS and Optical Networks: WDM: WDM operation, Dense Wavelength Division Multiplexing (DWDM).
Erbium-doped Fiber (EDF). WDM amplifiers. Add-Drop Multiplexers. Wavelength Continuity Property, I{igher dispersion for DWDM"
Tunable DWDM Lasers.

UNIT \T 9
Network topologies and protection schemes: Robust netu,orks, Line and path protection switching. Types of topology, Point to point
topology. bi-directional line-switched ring (BLSR), meshed topology, Passive optical network, Metro optical netrvorks 28 MPLS and
Optical Networks: IS label srvitching, Forwarding equivalence class (FE.C), Types of MPLS nodes, Label distribution and binding, label
swapping and traffic fonvarding, MPLS support of Virtual Private Networks (VPN). MPLS traffic engineering, Multi protocol Lambda
srvitching (MPIS).

TOTAL : ,15 PERIODS
OUTCOMES:

At the end ofthe course, the student should be able to:
o Design and Analyze Network Components

. Assess and Evaluate optical networks

REFERENCES:
1 . Rajiv Ramaswami and Kumar Sivarajan. "Optical Networks - Practical Perspective", 3'd Edition,Morgan - Kaufmann Publishers.
2. Optical Netu,orks, Third Generation Transport Systems. Uyless Black, Pearson
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AP5l52 ADVANCED DIGITAL SIGNAL PROCESSING I_ I l' ('

402J

oB.tEC't'tvllS:
o 'l-he student corlprehends mathcnraLical dcscription and moclelling of disoretc limc randonrsignals.

o The student is convcrsant riith important theorems and randonr signal processing algorithnis.

r 'l'hc student leams relevant figurcs o1'mcrit such as porler. energ1,. bias and consistencl'.

e fhe student is larniliar *,i1h estimation" prediction. filtering. multiratc concepts andtechniques.

I.INII-I DISCRETE IT.\\DON,I SIGNAL PROCESSI\G 9+6

Discrcte random processes - Ilnsenrble averages - Wide sense stationarv process - Properties -Ergodic proccss - Sar. ple mean

& r,ariance - Aulo-correlation and Auto-corrclation malrices- Properties - White noisc proccss - Weiner Khitchinc rclatiort -
l)oucr spectral densitl - I'iltcring randorn process - Spectral Factorizaliori I'heorem Special Spes ofIiandom Processes -
AR.MA. ARMA Processes - Yule-Walkcr equations.

T]NI.I. II SPECTRTJNI EST.IN'IATION 9+6

Bias and Consistenc,v of estimators - Non-Parametric metl-rods - Periodogram - Modified Periodogram - Barlett's rnethod -
Welch's rlehod - Blackman-l'ukey method - Parametric methods-AR, MA and ARMA spectrum estimation - I'erfbrmance

anall'sis of estimators.

T]NI'I III SIGNAL N{ODT]I,ING AND OPI'INTT]N,I F-ILTERS 9+6

Introduotion- Leasl square rnethod - Pade approrirnation - Pron1,'s method - Lcvinsorr Recursion -Lattice fllter - FIR Wicncr
tllter - Filtering - Linear Prcdiction - Non Causal and Causal llR WeinerFilter -- Mean square error - Discrete Kalman filter.

TiNI'I'IV ADAPTIVE FILTERS 9+6

FIR Adaptive filters - Newton's sleepest descent method - Widrorv HofTLMS Adaptive algorithrn -Convergence -Normalized
LMS - Applications - Noisc cancellation - channel equalization - echocanceller - Adaptive Recursive Filters - RLS adaptive
algorithm - Erponentialll' u,eighted RLS- sliding u,indou, RLS.

TINIT \T N{ULTIRATE SIGNAL PROCESSING 9+6

I)ccimalion - Interpolation * Sampling Rate conversion by a rational factor I/D - Multistage implementation of sampling rate

conversion - Polyphase filter structurcs - Applications of multiratesignal processing.

TOTAL45+30: 75 PERIODS

OT]TCONIE,S:

o Formulate time domain and frequency domain description of Wide Sense Stationary processin terms of matrix algebra and

relate to linear algebra concepts.

. State W-K theorern, spectral factorization theorem, spectrum estimation, bias andconsistency of estimators.

o Wiener filtering, LMS algorithms, Levinson recursion algorithm, applications oladaptive filters

o Decimation, interpolation, Sampling rate conversion, Applications of multirate signalprocessing

REFERENCES:

1. John G. Proakis. Dimitris G. Manolakis, ''Digital Signal Processing", Prentice Hall oflndia, Nerv Delhi, 2005.

2. Monson H. Hayes. "Statistical Digital Signal Processing and Modeling", John Wiley andSons Inc.. New York. 2006.

3. P. P. Vaidyanathan, "Multirate Systems and Filter Banks". Prentice llall, 1992.

4. S. Kay," Modem spectrum Estimation theory and application", Prentice Hall. Englchood Clilfs" NJ 1988

5. Simon lJaykin. "Adaptile Filter Theon,", Prentice IJall. Englehood Clills. NJl986.

6. Sophoncles J. Orlanidis, "Optimum Signal Processing ". McGrarv-Hill. 2000.

{lr, }t.{}
PRINCIPAL

,DI"IAYA ENGG. COLI.,EGE FOH WOffiEru
f, FI, I *,I F.'* r-1 S-: e1 g_ f; fm -5 0 6 A S f . KA L L A K U R f C ff I B T,

HP
Highlight

HP
Highlight



cP5l51 ADVANCED DATA S1'RTJCTTIRES AND ALGORITHMS LT
,l 0

PC
0rl

OB.IIiC'[IVES:
r l o understar.rd the usage of algorilhms in computing.
. To lcam and use hrerarchical data slructures and its operations
o To learn the usage ofgraphs and its applications.

. To selcct and design data structures and algorithms that is appropriate lorproblems.
r To study about NP Completeness of problems.

TINIT I ROLE OF AI,GORITH]\IS II\. CONIPT]TING 12
Algorithrns - Algorithms as a Technologv- Inserlion Sort Analyzing Algorithrns , Designing Algorithms- (lrorvth of
Funclions: Asymplolic Notation - Starrdard Notations and Common Funclions- Recurrences: Thc Substilution Method - Thc
Recursion-Tree Method

Un"IT II HIERARCIIICAL DATA STRT]CTIIRES 12
Binarv Search Trees: Basics - Queriring a Ilinarv search tree - lnseflion and Deletion- Ii.ed-Black trecs: properties of Red-Blaok
Trees-Rotations-lnsertion-Deletion-B-'['rees:DefinitionofB-trees-BasicoperationsonB-Trees-I)eletingakcyliomaB-
-l'ree- 

Fibonacci Ileaps: structure-Mergeable-heap operations- Deorcasing a kel and deleting a node-Bounding the'maxirnum
degrce.

I:NIT III GR{PHS N
Elementary Graph Algorithms: Rcpresentations of Graphs - Breadth-First Search - Depth-FirstSearch - Topological Sort -
Strongly Connected Components- Minimum Spanning Trees: Grou,ing a Minirrum spanning Tree - Kruskal an6 prir-n-
Single-Source Shortest Paths: The Bellman-Ford algorithm * Single-Source Shorrest paths in Directed Acyclic Graphs -
Diikslra'sAlgorithm; All-Pairs Shortesl Paths: Shortest Paths and Matrix Multiplication * the Floyd- Warshall Algorithm:

T]NIT IV ALGORITHN'I DESIGN TECHNIQUES TZ
Dynamic Programming: Matrix-Chain Multiplication - Elements of Dynamic Programming - Longest Common Subsequence-
Greedy Algorithms. An Activity-Selection Problem - Elements of the Greedl, Strateg-v. - Huffman Codes.

UNIT V NP CONIPLETEAND NP HARD 12
NP-Completeness: Polynomial Time - Polynorrrial-Time Verification - NP- Completeness and Reducabilitl, - Np-
Completeness Pnx'rfs - NP{omplete Problems

TOTAL: 60 PERIODS
OUTCOMES:

lJpon the completion ofthc course the students should be able to:
r Design data structures and algorithms to solve computing problems

o Design algorithms using graph structure and various string matching algorithms to solvereal-life problems
. Apply suitable design strategy fbr problem solving

REFERENCES:
Alfred V. Aho. John E. Hopcroft, Jeffre-v D. Ullman, 

-Data Structures and Algorithmsll,Pearson Education,
Reprint 2006.

Robert Sedgervick and Kevin wayne, -ALGozuTHMSll, Fourth Eclition. pearson Education.
S.sridhar,llDesign and Analysis of Algorithmsll. First Edition. oxford University press. 2014
Thomas I'1. Cormen. Charles E. Leiserson. Ronald L. Rivest, Clifford Stein, 

-lntroduction toAlgorithms, I'hird Edition,
Prentice-l Iall, 20 I I .
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CP5293 BIG DATA ANALYTICS  L T P C 3 0 0 

3 

OBJECTIVES: 

 To understand the competitive advantages of big data analytics 

 To understand the big data frameworks 

 To learn data analysis methods 

 To learn stream computing 

 To gain knowledge on Hadoop related tools such as HBase, Cassandra, Pig, and Hive for big data analytics 

UNIT I INTRODUCTION TO BIG DATA 7 

Big Data – Definition, Characteristic Features – Big Data Applications - Big Data vs Traditional Data - Risks of Big Data - 

Structure of Big Data - Challenges of Conventional Systems - Web Data – Evolution of Analytic Scalability - Evolution of 

Analytic Processes, Tools and methods - Analysis vs Reporting - Modern Data Analytic Tools 

UNIT II HADOOP FRAMEWORK 9 

Distributed File Systems - Large-Scale FileSystem Organization – HDFS concepts - MapReduce Execution, Algorithms using 

MapReduce, Matrix-Vector Multiplication – Hadoop YARN 

UNIT III DATA ANALYSIS 13 

Statistical Methods:Regression modelling, Multivariate Analysis - Classification: SVM & Kernel Methods - Rule Mining - Cluster 

Analysis, Types of Data in Cluster Analysis, Partitioning Methods, Hierarchical Methods, Density Based Methods, Grid Based Methods, 

Model Based Clustering Methods, Clustering High Dimensional Data - Predictive Analytics – Data analysis using R. 

UNIT IV MINING DATA STREAMS 7 

Streams: Concepts – Stream Data Model and Architecture - Sampling data in a stream - Mining Data Streams and Mining Time-series 

data - Real Time Analytics Platform (RTAP) Applications - Case Studies - Real Time Sentiment Analysis, Stock Market Predictions. 

UNIT V BIG DATA FRAMEWORKS 9 

Introduction to NoSQL – Aggregate Data Models – Hbase: Data Model and Implementations – Hbase Clients – Examples – 

.Cassandra: Data Model – Examples – Cassandra Clients – Hadoop Integration. Pig – Grunt – Pig Data Model – Pig Latin – 

developing and testing Pig Latin scripts. Hive – Data Types and File Formats – HiveQL Data Definition – HiveQL Data 

Manipulation – HiveQL Queries 

TOTAL: 45 PERIODS 

 

OUTCOMES: 

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

 Understand how to leverage the insights from big data analytics 

 Analyze data by utilizing various statistical and data mining approaches 

 Perform analytics on real-time streaming data 

 Understand the various NoSql alternative database models 

 

REFERENCES: 

1. Bill Franks, ―Taming the Big Data Tidal Wave: Finding Opportunities in Huge Data Streams with Advanced 

Analytics‖, Wiley and SAS Business Series, 2012. 

2. David Loshin, "Big Data Analytics: From Strategic Planning to Enterprise Integration with Tools, Techniques, NoSQL, and 

Graph", 2013. 

3. Michael Berthold, David J. Hand, ―Intelligent Data Analysis‖, Springer, Second Edition, 2007. 

4. Michael Minelli, Michelle Chambers, and Ambiga Dhiraj, "Big Data, Big Analytics: Emerging Business Intelligence 

and Analytic Trends for Today's Businesses", Wiley, 2013. 

5. P. J. Sadalage and M. Fowler, "NoSQL Distilled: A Brief Guide to the Emerging World of Polyglot Persistence", Addison-

Wesley Professional, 2012. 

6. Richard Cotton, "Learning R – A Step-by-step Function Guide to Data Analysis, , O„Reilly Media, 2013. 
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CP5092 CLOUD COMPUTING TECHNOLOGIES L T P C 

 3 0 0 3 

OBJECTIVES: 
    

 To understand the concepts of virtualization and virtual machines 

 To gain expertise in server, network and storage virtualization. 

 To understand and deploy practical virtualization solutions and enterprise solutions 

 To gain knowledge on the concept of virtualization that is fundamental to cloud computing 

 To understand the various issues in cloud computing 

 To be able to set up a private cloud 

 To understand the security issues in the grid and the cloud environment 

 

UNIT I VIRTUALIZATION 9 

Basics of Virtual Machines - Process Virtual Machines – System Virtual Machines –Emulation – Interpretation – Binary 

Translation - Taxonomy of Virtual Machines. Virtualization –Management Virtualization –– Hardware Maximization – 

Architectures – Virtualization Management – Storage Virtualization – Network Virtualization 

UNIT II VIRTUALIZATION INFRASTRUCTURE 9 

Comprehensive Analysis – Resource Pool – Testing Environment –Server Virtualization – Virtual Workloads – Provision Virtual 

Machines – Desktop Virtualization – Application Virtualization -Implementation levels of virtualization – virtualization structure 

– virtualization of CPU, Memory and I/O devices – virtual clusters and Resource Management – Virtualization for data 

center automation. 

 

UNIT III CLOUD PLATFORM ARCHITECTURE 9 

Cloud deployment models: public, private, hybrid, community – Categories of cloud computing: Everything as a service: 

Infrastructure, platform, software- A Generic Cloud Architecture Design – Layered cloud Architectural Development – 

Virtualization Support and Disaster Recovery –Architectural Design Challenges - Public Cloud Platforms : GAE,AWS – 

Inter-cloud Resource Management 

UNIT IV PROGRAMMING MODEL 9 

Introduction to Hadoop Framework - Mapreduce, Input splitting, map and reduce functions, specifying input and output parameters, 

configuring and running a job –Developing Map Reduce Applications - Design of Hadoop file system –Setting up Hadoop Cluster - 

Cloud Software Environments -Eucalyptus, Open Nebula, Open Stack, Nimbus 

UNIT V CLOUD SECURITY 9 

Cloud Infrastructure security: network, host and application level – aspects of data security, provider data and its security, Identity 

and access management architecture, IAM practices in the cloud, SaaS, PaaS, IaaS availability in the cloud - Key privacy issues in 

the cloud –Cloud Security 

and Trust Management 

TOTAL : 45 PERIODS 

OUTCOMES: 

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

 Employ the concepts of storage virtualization, network virtualization and its management 

 Apply the concept of virtualization in the cloud computing 

 Identify the architecture, infrastructure and delivery models of cloud computing 

 Develop services using Cloud computing 

 Apply the security models in the cloud environment 

REFERENCES: 

1. Danielle Ruest, Nelson Ruest, ―Virtualization: A Beginner‟s Guide‖, McGraw-Hill Osborne Media, 2009. 

2. Jim Smith, Ravi Nair , "Virtual Machines: Versatile Platforms for Systems and Processes", Elsevier/Morgan Kaufmann, 2005 

3. John W.Rittinghouse and James F.Ransome, "Cloud Computing: Implementation, Management, and Security", CRC Press, 

2010. 

4. Kai Hwang, Geoffrey C Fox, Jack G Dongarra, "Distributed and Cloud Computing, From Parallel Processing to the Internet of 

Things", Morgan Kaufmann Publishers, 2012. 

5. Tim Mather, Subra Kumaraswamy, and Shahed Latif ,"Cloud Security and Privacy", O„Reilly Media, Inc.,2009. 

6. Toby Velte, Anthony Velte, Robert Elsenpeter, "Cloud Computing, A Practical Approach", McGraw-Hill Osborne Media, 2009. 
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CP5292 INTERNET OF THINGS L T P C 

  3 0 0 3 

OBJECTIVES:      

 To understand the fundamentals of Internet of Things 

 To learn about the basics of IOT protocols 

 To build a small low cost embedded system using Raspberry Pi. 

 To apply the concept of Internet of Things in the real world scenario. 

UNIT I INTRODUCTION TO IoT 9 

Internet of Things - Physical Design- Logical Design- IoT Enabling Technologies - IoT Levels & Deployment Templates - Domain 

Specific IoTs - IoT and M2M - IoT System Management with NETCONF-YANG- IoT Platforms Design Methodology 

UNIT II IoT ARCHITECTURE 9 

M2M high-level ETSI architecture - IETF architecture for IoT - OGC architecture - IoT reference 

model - Domain model - information model - functional model - communication model - IoT reference architecture 

UNIT III IoT PROTOCOLS 9 

Protocol Standardization for IoT – Efforts – M2M and WSN Protocols – SCADA and RFID Protocols – Unified Data 

Standards – Protocols – IEEE 802.15.4 – BACNet Protocol – Modbus– Zigbee Architecture – Network layer – 6LowPAN - 

CoAP - Security 

UNIT IV BUILDING IoT WITH RASPBERRY PI & ARDUINO 9 

Building IOT with RASPERRY PI- IoT Systems - Logical Design using Python – IoT Physical Devices & Endpoints - IoT Device 

-Building blocks -Raspberry Pi -Board - Linux on Raspberry Pi - Raspberry Pi Interfaces -Programming Raspberry Pi with Python - 

Other IoT Platforms - Arduino. 

UNIT V CASE STUDIES AND REAL-WORLD APPLICATIONS 9 

Real world design constraints - Applications - Asset management, Industrial automation, smart grid, Commercial building 

automation, Smart cities - participatory sensing - Data Analytics for IoT 

– Software & Management Tools for IoT Cloud Storage Models & Communication APIs - Cloud 

for IoT - Amazon Web Services for IoT. 

TOTAL : 45 PERIODS 

OUTCOMES: 

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

 Analyze various protocols for IoT 

 Develop web services to access/control IoT devices. 

 Design a portable IoT using Rasperry Pi 

 Deploy an IoT application and connect to the cloud. 

 Analyze applications of IoT in real time scenario 

 

REFERENCES: 

1. Arshdeep Bahga, Vijay Madisetti, ―Internet of Things – A hands-on approach‖, Universities Press, 2015 

2. Dieter Uckelmann, Mark Harrison, Michahelles, Florian (Eds), ―Architecting the Internet of Things‖, Springer, 

2011. 

3. Honbo Zhou, ―The Internet of Things in the Cloud: A Middleware Perspective‖, CRC Press, 2012. 

4. Jan Ho¨ ller, Vlasios Tsiatsis , Catherine Mulligan, Stamatis , Karnouskos, Stefan Avesand. David Boyle, "From 

Machine-to-Machine to the Internet of Things - 

Introduction to a New Age of Intelligence", Elsevier, 2014. 

5. Olivier Hersent, David Boswarthick, Omar Elloumi , ―The Internet of Things – Key applications and Protocols‖, 

Wiley, 2012 
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CP5I9I MACHINE LEARNING TECHNIQT]ES

OB.IECTI\'ES:
r To introcluce studcnts to the basic ooncepts and tcchniqucs of l\4aohinc [.eanring.

o To havc a thorough understandin-u olthe Supen,ised and Llnsupen,ised L.:arningtechniques

r 'l o stud!' the various probabilitl based learning techniques

. To understand graphical models of machine lcaming algorithnrs

T]NI]-I INTRODT,CTION 9

l,can.ring - Types o1-Macl-rine Learning Supen'ised Leaming - The Brain and the Neuron -Design a l.earning Sy'stcm -
Perspectives and Issucs in Maohine Lcan.ring - Concept l-ealningTask- Concept l-earning as Search- Finding a Maximalll'
Specilic Hl"pothesis - Version Spacesand the Clandidate Elimination Algorithn-r - Lincar Discriminants - Perceptron -
l.incar Separabilit1, - Linear Regressiorr.

I.iNIT II I,INEAR NIODET,S 9

Multi-la1,er Perceplron - Going Fonvards - (ioing Backrvards: Back Propagation Emor - Multi- lal er Perceptron in Practice

- Examplcs of using the MLP - Ovenierv - Deriving Back- Propagation - Radial Basis Functions and Splines -
Concepts - RBF Netvork - Curse of
Dirnensionality - lntelpolations and Basis F-unctions - Suppofi Vector Machines.

T]NI'I'III TREE AND PROBABII,IS'IIC NIODELS 9

Leamir-rg rvith Trees - Decision Trees - Constructing Decision'l-rees - Classification and Regression Trees - Ensemble
Learning - Boosring - Bagging - Difl'erent wa),s to Combine Classil'iers - Probability and Learning - Data into
Probabilities - Basic Statistics - Gaussian Mixturc Models - Neal'est Neighbor Methods - Unsupervised Learning - K means
Algorithms - Vector Quantization - Self Organizing Feature Map

IINIT I\1 DIN{ENSIONALITY REDTICTION AND EVOLT]TIONARY NIODELS 9

Dimensionality Reduction - Linear Discriminant Anal-vsis - Principal Component Analysis - Factor Analysis - Independent
Corr.rponent Anall-sis - Locally l-inear Embedding - lsomap - Least Squares Optimization - Evolutionary Learning - Genetic
algorithms - Genetic Offspring: - Gcnetic Operators - Using Genetic Algorithms - Reinforcement Leaming - Overvierv -
Getting Lost Example *Markov Decision Process

TINIT V GRAPHICAI, N{ODE,I,S
Markov Chain Monte Carlo Methods - Sampling - Proposal Distribution - Markov Chain Monte

Carlo - Graphical Models - Bayesian Netr.vorks - Markov Random Fields - Hidden MarkovModels -Tracking
Methods

TOTAL:45 PERIODS

OTITCOMES:

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

o Distinguish between, supcn,ised. unsupcn ised and semi-supervised learning

. Apply the appropriate machine leaming strategy for any given problem

. Suggest supervised. unsupervised or semi-supervised learning algorithms for any givenproblem

o Design systems that uses the appropriate graph models of machine leaming

o Modify existing machine leaming algorithrns to improve classification efficiency

REFERENCES:
1 Ethem Alpaydin, 

-Introduction 
to Machine Leaming 3e (Adaptive Computation and Maclineleaming Series)ll. 1-hird

Edition. MIT Press, 2014

2 Jason Bell. 
-Machine 

leaming-Hands on fbrDevelopers and Technical Professionalsll. FirstEdition. Wile-v.2014

3 Peter Flach. 
-Machine 

Leaming: The Art and Science of Algorithrns that Make Sense of Datall,First Edition, Cambridge

Univcrsitl, Press, 20 12.

4 St"ph.n Marsland, 
-Machine 

Learning * An Algorithmic Perspectivel, Secon<J Edition"Chapman and HalI/CRC Machinc

E.,F.IE;,
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[,earning and Paltem Recognition Series. 20 1 4.
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uP5097 MOBILE APPI-ICATION DEVELOPMEN'I' L

J

TPC
001

OB.IECTI\/ES

o IJuderstand s1 stem recluirelnents tirr rnobile applications.

o Geuerate suitable design using specific nrobilc dcr clopnrent fianreu'orks.

. Generate mobile application design.

r hnplement the design using specific mobile devcloprncnt liamervorks.

r Deplo) the rrobile applications in nrarketplace fbr distribution.

TINIT I INTITODUC'TION 5

lntroduction to rnobile applications - Embedded s)'slems - Market a.nd business driverslor mobile applioations -
I']ublishing and deliverl' of mobile applications - Recluiremcntsgathering and validatior-r fbr mobile applications.

UNIT II I}ASIC D},SICN

Introduction - Basics of embedded systems design - Embcddcd OS - Design constraints fbr rnobile applications, both
hardu'are and softu'are related -Architecting mobile applications - LIser inlerfaces fbr mobile applications touch
eventsandgestures-Achieving qualitl'constraints - performancc, usability, sccuri6-" availabilitl'and
modifiability.

UNIT III ADVANCED DESIGN 8

I)esigning applications u,i1h multimedia and u,eb access capabilities - Integration u,ith GPS and social media
nclrvorking applicalions - Accessing applications hosted in a cloud computing cnvironment - Design patterns lbr
mobile applications.

UNIT I\/ ANDROID 12

Introduction - Establishing the development environment * Android architecture -Activities and vieus -
Interacting u,ith UI - Persisting data using SQLite - Packaging and deployment - Interaction u,ith server side
applications - Using Google Maps, GPS andWifi - Integration ,uvith social media applications.

UNITV ros t2

Introduction to Objective C - iOS features - UI implementation - Touch frameu,orks -Datapcrsislenceusing
Core Data and SQLitc - Location arvare applications using Core

Location and Map Kit - Integrating calendar and address book u,ith social mediaapplication-UsingWifi
- iPhone marketplace.

TOTAL:45 PERIODS

OT.ITCON{ES:

flpon completion ofthe course, the students should be able to:

r Describe the requirements for mobile applications.

o Explain the challenges in mobile application design and development.

o Develop design for mobile applications for specitic requirements.

. Implement the design using Android SDK.

. lmplement the design using Objective C and iOS.
r Deploy mobile applications in Android and iPhone marketplace for distribution.

r'!., 'Ti

PFrNcf FA,L
. r-.rr tlll;l rrr --r; i..r #fi. COLI. EGE FCIi? 't'rctiiEl'l

8

.., .', :;1 -606 ?01' KAL LAITURICHIDT.

HP
Highlight

HP
Highlight

HP
Highlight



cPs20t NET\\1ORK DE,SIGN AND TECHNOLOGIES L 1' P (l
J003

OBJECTI\/ES:
o To understand the principles required fbr netrvork design

o To explore various lechnologics in the rvireless domaiu

r To stud)' about 3C and 4G r:ellular netrvorks

r To understand the paradiem ofSoll*are delined nctn,orks

TINIT I NETWORK DESIGN 10
Advanced multiplexing - Code Division Multiplering. DWDM and OFDM - Shared mcdia nelnorks - Su,itched netrvorks -
End to end semantics - Connectionless. Conncction orienled. Wireless Scenarios -Applications. Qualiry of Service E,nd to
end level and netrvork lcvel solutions. I-AN cabling topologies - Ethernct Srvitches, Routers" I--ircu,alls and L3 srvitches -
Remote Access Tecl'rnolop.ics and Devices - Modcms and DSLs - SLIP and PPP Core nctu'orks. and distribution
netrvorks.

T]NIT II \\IIRELF]SS NETWORKS
IE88802.16 and WiMAX - Securitl - Advanced 802.16 Functionalities - Mobile WiMAX -802.16e-Netr.vork
Infl'astruclure - WI-AN - Configuratictn - Management Operation - Security

- IEEE 802.1 I e and WMM - QoS - Comparison of WLAN and LIMTS - Bluetooth - Prc'rtocolStack - Securitl -Proflles

TINIT III CELLTILAR NETWORKS 9

GSM - Mobilit"v Managemenl and call control - GPRS - Netrvork Elements - Radio ResourceManagement - Mobilitl,.
Management and Session Managenrent - Small Soreen Web Browsing

over CPRS and EDGII - MMS over GPITS - UMTS - Channel Structure on the Air Interlace -U'[RAN -Core and Radio
Netrvork Mobility Management - UMTS Securit_v

UNIT IV 4G NET\YORKS 9
LTE - Netrvork Architecture and Interfaces - FDD Air Interface and Radio Netr.vorks - Scheduling * Mobilif_"-
Management and Porver Optimization - LTE Securiq, Architecture - Interconnection w,ith LIN4TS and GSM - LTE Advanced
(3GPPP Release 10) - 4G Netrvorks and Composite Radio Environment - Protocol Boosters - Hybrid 4G Wireless Networks
Protocols-Green Wireless Netrvorks - Physical Layer and Multiple Access - Channel Modelling fbr 4G

UNIT V SOFTWARE DEFINED NETWORKS

Introduction - Centralized and Distributed Control and Data Planes - Open Flow - SDNControllers - General
Concepts - VLANs - NVGRE - Open Flow - Nenvork Overlal,s - Types

- Virtualization - Data Plane - l/O - Design of SDN Framervork

TOTAL:45 PERIODS
OTITCON{ES:

Upon completion ofthis course, the students should be able to
r ldentify the components required for designing a netrvork
o Design a network at a high-level using difTerent netnorking technologies

o Analyze the various protocols ofwireless and cellular netrvorks

r Discuss the features of 4G and 5G netu'orks
o Experiment rvith software defined netq,orks

REFERENCES:
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cP5073 F]N,l BEDDI]D SOFT\\/ARE DE\IELOPX,IENT LTP('
3003

OB.II]CI'IVES:
. 'fo undcrstand the arcliiteoture ofenrbedded processor. microcontrollel and peripheraldevices.

. 'fo interface memory and periphcrals rvith embedded s)'stems.

r To study the embedded nct\vork environment.

. f,, urrderstarrJ clrallcngcs in Real tinre oPeratirrp s\sl.enr).

. To study. anall'ze and design applications on embedded systelns.

TINIT I ENIBEDDED PROCESSORS 9

Ilmbedded Clornputers - Characteristios of Embedded Computing Applioations - Challenges in Embedded Computing Systeni Design -

Lmbedded Slstem Dcsign Process- Fomralism for Systcn-r Design - StruoturalDescription - Behavioural Description - ARM Processor -

Intel Al'OM Processor.

TINIT II Ii}IBI]DDE,D CON{PI.ITING PLA'I'FOITNI 9

CI']LJ Bus Configuration - Mernorrl'Devices and lnterfacing - Input/Output Devices and Interfacing -Slstern Design - Development and

Debugging - E,mulator - Simulator - JTAG Design Exanrple -Alarm Clock - Analvsis and Optimizatiot't ol-Perlornrance - Porver and

I'rograrn Size.

T]NI]-III EN,IBE,DDI'D NIiT\\IORK ENI\''IRON}IENT 9

Distributed Embedded Architecture - Hardu,are And Sofirvare Architecturcs - Netr.i,orks for Embedded S1'stems - I2C - CAN Bus -

SHARC Link Supports - Ethernet - Myrinet - Internet - Netu,ork-based Design - Communication Analysis - System Perfbrmance
Analy'sis - Hardr.vare Platfonn Design - Allocation and Scheduling - Design Example - Elcvator Controller.

UN-[T lV REAL-TINIE CHARACTf,RISTICS 9

Clock Driven Approach - Weighted Round Robin Approach - Prioritv Driven Approach - Dynamic versus Static Systems - Eil'cctive
Releasc Times and Deadlines - Optimality of the EarliestDeadline First (EDF) Algorithm - Challenges in Validating Timing Constraints
in l']riority Driven Systems - Off:Line versus On-Line Scheduling.

trNlT V SYSTEM DE,SIGN TECHNIQTIES 9

Design Mcthodologies - Requirement Alalysis - Specification - System Analysis and Architecture Design - Qualitl'Assurance - Design
Examples - Telephone PBX - lnk jet printer - Personal DigitalAssistants - Set-Top Boxes.

TOTAL: 15 PEIIIODS

otiTCol\{E:
flpon completion ofthe course, the students should tre able to

o Understand dif'f-erent architectures of embedded processor. microcontroller and peripheraldevices. Interface memory attd

peripherals rvith embedded systems.

o Work with embedded network environment.

o Understand challenges in Real time operating systems.

r Design and analyze applications on embedded systems.

REFERENCES:

1 . Adrian McEwen, Hakim CassimallS,, "Designing the lntemet of Things" Wiley Publication. Firstedition" 2013

2. Andrerv N Sloss. D. Symes. C. Wright, 11 Arm system developers guidel1, MorganKauffman/Elsevier, 2006.

3. ArshdeepBahga, Vijay Madisetti, " lntemet of Things: A }Iands-on-Approach" VPT FirstEdition,20l4
4. C. M. Krishna and K. G. Shin. 

-Real-Time 
Systemsll . McGraw-Hill" 1997

5. Frank Vahid and Tony Givargis. 
-Embedded 

System Design: A Unified Hardware/Softwarelntroductionll, John Wiley & Sons.

6. Jane.W.S. Liu, 
-Real-Time 

systemsll, Pearson Education Asia.

7 . Michael J. Pont. 
-Embedded 

Cl, Pearson Education.2007.

8. Muhammad Ali Mazidi , SarmadNaimi, SepehrNaimi-"'l'he AVR Microcontroller and Embedded Systems: Using
Assembll' and C" Pearson Education. First edition. 2014

9. Steve Heath, 
-Embedded 

SystemDesignll , Elsevier,2005

1 0. Wayne Wolf, 
-Computers 

as Components:Principles of Embedded Computer SystemDcsignll. Elsevier, 2006.
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