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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 2016-17 

S.No Name of the Programme No. of Courses 

1. B.E - Computer Science and Engineering 22 

2. B.E - Electrical and Electronics Engineering 19 

3. B.E - Electronics and Communication 

Engineering 

21 

4. B.Tech - Information Technology 7 

5. M.E - Computer Science and Engineering 10 

6. M.E – Communication Systems 11 

Total 91 
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S.No Program 

Name 

Program 

Code 

Course 

Code 

Course Name Project 

Work 

Field 

Work 

Internship 

1.  B.E-CSE 104 GE6151 Computer Programming √   

2.  B.E-CSE 
104 

CS6201 Digital Principles and System 

Design 
√   

3.  B.E-CSE 104 CS6202 Programming and Data Structures I √   

4.  B.E-CSE 104 CS6301 Programming and Data Structure II √   

5.  B.E-CSE 104 CS6302 Database Management Systems √   

6.  B.E-CSE 104 CS6303 Computer Architecture √   

7.  B.E-CSE 104 CS6551 Computer Networks √   

8.  B.E-CSE 104 CS6401 Operating Systems √   

9.  B.E-CSE 104 CS6402 Design and Analysis of Algorithms √   

10.  B.E-CSE 104 CS6403 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 CS6008 Human Computer Interaction √   

23.  B.E-EEE 105 EE6301 Digital Logic Circuits √   

24.  B.E-EEE 105 EE6302 Electromagnetic Theory √   

25.  B.E-EEE 105 EC6202 Electronic Devices and Circuits √   

26.  B.E-EEE 105 EE6401 Electrical Machines – I √ √  

27.  B.E-EEE 105 EE6402 Transmission and Distribution √ √  

28.  B.E-EEE 105 EE6404 Measurements and Instrumentation √   

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

30.  B.E-EEE 105 EE6503 Power Electronics √ √  

31.  B.E-EEE 105 EE6601 Electrical Machines – II √   

32.  B.E-EEE 105 EC6651 Communication Engineering √ √  

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

34.  
B.E-EEE 

105 EE6603 Power System Operation and 

Control 
√   

35.  B.E-EEE 105 EE6604 Design of Electrical Machines √   

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

37.  B.E-EEE 105 EE6702 Protection and Switchgear √   
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38.  B.E-EEE 105 EE6703 Special Electrical Machines √   

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

40.  
B.E-EEE 

105 
EE6801 

Electric Energy Generation, 

Utilization and Conservation 
√   

41.  
B.E-EEE 

105 
EE6010 

High Voltage Direct Current 

Transmission 
√   

42.  B.E-ECE 106 EC6302 Digital Electronics √   

43.  B.E-ECE 106 EC6303 Signals and Systems √ √  

44.  B.E-ECE 106 EC6304 Electronic Circuits- I  √   

45.  B.E-ECE 106 EC6401 Electronic Circuits II √   

46.  B.E-ECE 106 EC6402 Communication Theory √ √  

47.  B.E-ECE 106 EC6404 Linear Integrated Circuits √   

48.  B.E-ECE 106 EC6405 Control System Engineering √   

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

50.  
B.E-ECE 

106 EC6502 Principles of Digital Signal 

Processing 
√   

51.  
B.E-ECE 

106 EC6503 Transmission Lines and Wave 

Guides 
√   

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

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

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

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

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

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

58.  
B.E-ECE 

106 
EC6702 

Optical Communication and 

Networks 
√   

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

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

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

62.  B.E-ECE 106 EC6801 Wireless Communication √   

63.  B.E-ECE 106 EC6802 Wireless Networks √   

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

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

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

67.  B.Tech-IT 205 IT6701 Information Management √   

68.  
B.Tech-IT 205 IT6702 

Data Ware Housing and Data 

Mining 
√   

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

70.  B.Tech-IT 205 CS6004 Cyber Forensics √   

71.  
M.E-CSE 405 

CP7101 Design and Management of 

Computer Networks 
√   

72.  
M.E-CSE 405 

CP7102 Advanced Data Structures and 

Algorithms 
√   

73.  M.E-CSE 405 CP7103 Multicore Architectures √   
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74.  

M.E-CSE 405 
CP7201 Theoretical Foundations of 

Computer Science 
√   

75.  M.E-CSE 405 CP7202 Advanced Databases √   

76.  
M.E-CSE 405 

CP7203 Principles of Programming 

Languages 
√   

77.  M.E-CSE 405 CP7204 Advanced Operating Systems √   

78.  M.E-CSE 405 IF7202 Cloud Computing √   

79.  
M.E-CSE 405 

CP7301 Software Process and Project 

Management 
√   

80.  M.E-CSE 405 NE7011 Mobile Application Development √   

81.  M.E-CS 405 CU7101  Advanced Radiation Systems √   

82.  
M.E-CS 403 

CU7102  Advanced Digital Communication 

Techniques  
√   

83.  
M.E-CS 403 

AP7101  Advanced Digital Signal 

Processing 
√   

84.  
M.E-CS 403 

 

CU7103  

Optical Networks √   

85.  M.E-CS 403 AP7202 ASIC and FPGA Design √   

86.  M.E-CS 403 CU7201 Wireless Communication Networks √   

87.  M.E-CS 403 CU7202 MIC and RF System Design √   

88.  M.E-CS 403 CU7003 Digital Communication Receivers √   

89.  M.E-CS 403 DS7201 Advanced Digital Image Processing √   

90.  M.E-CS 403 CU7301 Advanced Satellite Based Systems √   

91.  M.E-CS 403 NC7201 Communication Network Security √   
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GE615I CON,I PT]I'ER PROGRANI i\,I ING I-'I' PC
3 0 03

OBJECTIVES:
The students should be made to:

. Learn the organization ola digital computer.

r Be exposed to the number systems.

r Learn to think logically and write pseudo code or drar.v florv charts for problerns.

r Be exposed to the syntax ofC.
o Be familiar with programming in C.

. Leam to use affays, strings, functions, pointers, structures and unions in C.

T]NIT I INTRODITCTION 8

Generation and Classil-rcation of Computers- Basic Organization of a Compr-rter -Number System - Binary - Decimal -
Conversion - Problems. Need for logical analy'sis and thinkir-rg - Algorithm -Pseudo code - Florv Char1.

TTNIT II C PROGR{MN{ING BASICS 10

Problem formulation - Problem Solving - Introduction to ,, C" programming -fundamentals - slructure o1 a ,,C" program -
conrpilation and linking processes - Constants, Variables - Data Types - Erpressions usrrg operators in ,,C" - Managing Input
and Output operations - Decision Making and Branching - Looping statements - solving simple scientific and statistical problems.

UNIT III ARRAYS AND STRINGS 9

Arrays - Initialization - Declaration - One dimensional and 'Iwo dimensional arra1,s. String- String operations - String Arrays.
Simple programs- sorting- searching - matrix operations.

UNIT IV FTINCTIONS AND POINTERS 9

Function - definition of function - Declaration of function - Pass by value - Pass by reference - Recursion - Pointers -

Definition - Initialization - Pointers arithmetic - Pointers and arrays- ExampleProblems.

T]NIT V STRT]CTTJRES AND I.INIONS 9

Introduction - need for structure data type - structure definition - Sfucture declaration - Structure rvithin a structure - Union -
Programs using structures and Unions - Storage classes. Pre-processordirectives.

TOTAL:45 PERIODS

OUTCOMES:

At the end of the course, thc student should be able to:
o Design C Programs for problems.

. Write and execute C programs for simple applications

TEXTBOOKS:

1. Anita Goel and AJay Mittal, "Computer Fundamentals and Programming in C", Dorling Kindersley(lndia) Pvt. Ltd., Pearson

Education in South Asia.20l l.
2. Pradip Dey, Manas Ghosh, "Fundamentals of Computing and Programming in C", First Edition,Oxford University Press,

2009.

3. Yashavant P. Kanetkar. "Let Us C", BPB Publications, 2011.

REFERENCES:
1. Byron S Gottfried. "Programming rvith C", Schaum"s Outlines, Second Edition. Tata McGrarv-Hil1,2006.
2. Dromey R.G., "Ho'w,to Solve it by Conrputer", Pearson Education, Fourth Reprint. 2007.

3. Kernighan.B.W and Ritchie,D.M, "The C Programming language", Sccond Edition, PearsonEducation,2006.
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cs620 I DICITAI, PRINCIPI,ES AND SYS'TENI DESIGN L't'P(l
3 00 3

OB.IEC'I'IVES:
'l-he studcnt should be madc to:

. Learn the various number systems.

. Learn Boolean Algebra

r Understand the various logic gates.

r Be familiar with various combinational circuits.

r Be familiar with designing slmchronous and asynchronous sequential circuits.

. Be exposed to designing using PLD

UNIT I BOOLEAN ALGEBR:\ AND LOGIC GATES 9

Revierv of Number Syster-ns - Arithmetic Opemtiorrs - Binary Codes - Boolean Algebra and Theorems - Boolean

Functions - Simplification of Boolean Functions using Karnaugh Map and Tabulation Methods - Logic Gates - NAND and

NOR Implementations.

TJNIT II CON{BINATIONAL LOGIC 9

Combinational Circuits - Analysis and Design Procedures - Circuits for Arithmetic Operations, Code Conversion - Decoders and

Encoders - Multiplexers and Demultiplexers - Introduction to HDL - I-IDL Models of Combinational circuits.

TINIT III SYNCHRONOUS SEQIIENTIAL LOCIC
Sequential Circuits - Latches and Flip Flops - Analysis and Design Procedures - State Reduction and State Assignment - Shift
Registers - Counters - HDL for Sequential Logic Circuits.

TINIT IV ASYNCI{RONOUS SEQT]ENTIAL LOGIC 9

Analysis and Design of Asynchronous Sequential Circuits - Reduction of State and Flow Tables - Race-fiee State Assignment

- Hazards.

UNIT V NIENIORY AND PROGRAMN{ABLE LOGIC 9

RAM and ROM - Memory Decoding - Emor Detection and Correction - Programmable Logic Array -Programmable Array
Logic * Sequential Programmable Devices - Application Specific Integrated Circuits.

TOTAL:45 PERIODS

OTJTCOI\IES:

At the end of this course, the student will be ahle to:

o Perform arithmetic operations in any number system.

o Simpli$ the Boolean expression using K-Map and Tabulation techniques.

o Use booiean simplification techniques to design a combinational hardware circuit.

r Design and Analysis ofa given digital circuit - combinational and sequential.

o Design using PLD.

TEXT BOOK:
1. Morris Mano M. and Michael D. Ciletti, "Digital Design", IV Edition, Pearson Education, 2008

REFERENCES:
1. John F- Wakerly, "Digital Design Principles and Practices", Fourth Edition, Pearson Education,2O07.

2. Charles H. Roth Jr. "Fundamentals of Logic Design", Fifth Edition * Jaico Publishing House,Mumbai. 2003.

3. Donald D. Givone, "Digital Principles and Design", Tata McgrawHill" 2003.

4. Kharate G. K., "Digital Electronics", OxfordUniversity Press,20l0.
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cs6202 PROGRAMMING AND DATA STRUCTT]RES I I,'f P C

3 00 3

oB,tECl-tvES:
The student should be madc to:

o Be familiar rvith the basics o1'C programrning languagc.

o Be exposcd to the concepts ofADTs
. Leam linear data structures list, stack, and queue.

o Be exposed to sorting, searching, hashing algorithrns

UNIT I C PROGRAMN{ING FTTNDAMENTALS- A REVTEW 9

Conditional statcments - Control statements - Functions - Arrays - Preprocessor - Pointers - Variation in pointer
declarations - Function Pointers - Funclion with Variable number of arsuments

trNIT ll C PROGRANIMING ADVAn'CIiD FEATIrRES
Structures and Unions - File handling concepts- File read- write- binary and Stdio - File Manipulations

UNIT III LINEAR DATA STRUCTIIRES - LIST
Abstract Data Types (ADTs.1 - List ADT - array-based implementation - linked list implementali6n - singly linked lists-
circularly Iinked lists- doubly-linked lists - applications of lists -Polynomial Manipulation - AII operation (Irsertion. Deletion,
Merge, Traversal)

UNIT IV LINEAR DATA STRTICTURES -STACKS, QUEUES
Stack ADT - Evaluating arithmetic expressions- other applications- Queue ADT - circular queue implementation - Double
ended Queues - applications ofqueues

9

T]NIT \/ SORTING, SEARCHING AND HASH TECHNIQUES 9

Sorting algorithms: Insertion sorl - Selection sort - Shell sort - Bubble sort - Quick sort - Merge sort -Radix sort - Searching:
Linear search -Binary Search Hashing: I lash Functions - Separate Chaining - Open Addressing - Rehashing - Extendible
I-lashing.

TOTAL: 45 PERIODS

OUTCOMES:

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

r Use the control structures of C appropriately for problems.

e Implement abstract data types for linear data structures.

. Apply the difT'erent linear data structures to problem solutions.

o Critically analyse the various algorithms.

TEXT BOOKS:

1. Brian W. Kemighan and Dennis M. Ritchie, "The C Programming Language-, 2'd Edition, PearsonEducation, 1988.

2. Mark Allen Weiss. "Data Structures and Algorithm Analysis in C", 2nd Edition, Pearson Education,1997.

REFER.ENCES:

1. Thomas H. Cormen, Charles E. Leiserson, Ronald L.fuvest, Clifford Stein, "Introduction loAlgorithms", SecondEdition,
Mcgraw Hill, 2002.

2. Reema Thareja, "Data Structures Using C". Ox{brd University Press, 2011

3. Aho, Hopcroft and Ullman, "Data Structures and Algorithms", Pearson Education,l983.
4. Stephen G. Kochan, "Programming in C", 3rd edition, Pearson Ed.,
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cs630l PROGRAMMING AND DATA STRTICTI.]RES II L T PC
3003

oB.f EC't'lVliS:
'l'hc student should be made to:

Be farniliar with the C++ conoepts ol- abstraction. encapsulation, constructor, polymorphism,overloading and

Inheritance,

Lcarrr advanccd nonlirtear data slruclures.

Be exposed to graph algorithms

Learn to apply Tree and Graph structures

T]h'I]'I OBJECT ORIENTED PROGRAN{N'IING FT]NDANIENTALS

C++Programmingl-eatures-DataAbstraction-Encapsulation-class-ob-iecl-constructors-staticnlembers-collslantmcmbers

- member functions - pointers - refi:rences - Role of this pointer -Storage classcs - lunction as arguments.

T]NIT II OBJECT ORIENTED PROGRA]IIN{ING CONCEPTS

String Handling - Copy Constructor - Pollmorphisrn - compile tirne and run time polymorphisms - function overloading -
operators overloading - dynamic memory allocation - Nested classes - Inheritance -virtual functions.

T]NTT III C++ PROGRAN{N{ING ADVANCED FEATURES

Abstract class - Exception handling - Standard libraries - Ceneric Programming - templates - classtemplate - function template

- STL - containers - iterators - function adaptors - allocators - Parameterizing the class - File hatrdling concepts.

UNIT IV ADVANCED NON-LINEAR DATA STRT]CTURES

AVLtrees-B-Trees*Red-Btacktrees-splaytrees-Binomial Heaps-FibonacciHeaps-DisjointSets-AmortizedAnalysis
- accounting method - potential method - aggregate analysis.

UNIT V GRAPHS
Representation of Graphs - Breadth-first search - Depth-first search - Topological sort - Minimum Spanning Trees - Kruskal
and Prim algorithm - Shortest path algorithrn - Dijkstra"s algorithm - Beilman-Ford algorithm -Floyd - Warshall algorithm.

TOTAL:45 PERIODS

OIITCOMES

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

o Design problem solutions using Object Oriented Techniques.

. Apply the concepts ofdata abstraction, encapsulation and inheritance for problem solutions.

. Use the control structures ofC++ appropriately.

o Critically analyse the various algorithms.

. Apply the different data structures to problem solutions.

TEXT BOOKS:

1 . Bjame Stroustrup, "The C++ Programming Language". .i'd Edition. Pearson Education, 2007.

2. Mark Allen Weiss, "Data Structures and Algorithm Analysis in C++", 2'd Edition, PearsonEducation, 2005

REFERENCES:

1. Thomas H. Cormen, Charles E: Leiserson, Ronakl L. Rivest and Cliflbrd Stein, "Introduction toAlgorithms", Second

Edition, Mc Graw Hill, 2002.

2. Michael T Goodrich, Roberto Tamassia, David Mount, "Data Structures and Algorithms in C#",7th Edition, Wiley
Publishers, 2004.

9

9

9

9
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o rlak.'st'ri(lcilts LID.lcrst|nd the hasic struciura airLi oiler:iti()r t.}l irriliil .rriril',i:li;

. 'l o uirdcrslanti thc lrariltaie--sofilarc inter{'aee.

rrpcral ions.

r I o cxposc- the studcnts to 1]lc conc.pt o1'pipciiniirg

r Tir lanriliarizc tirc sludcnts *rtlr hicrarchrcal nrrnrorr s\sl.ni in.Jludirle uach. ilenlt)ri.s and\irtiral nrcnror\
. lo e\pose tlic studcnls sith dii'lircnt irars o1 corilu:l.r:ricarine *'ith iro dc'r'iccs uil srandarci l'Oini.rl'aces.

T]NIT I OVERVIEW& INSTRT]CI'IONS

fight ideas - Components of a computer system - Technology - Perlbr-mance - Power rvall 
-Uniprocessors 

to
multiprocessors; lnstruotions - operations and operailds - representing instructions

- Logical operations - oontrol operations - Addressing and ad*essing modes.

TiNIT II ARITHN{ETIC OPERATIONS
ALU - Addition and subtraction - Multiplicatio* * Division - Floating Point operations - Subrvordparallelism.,i

I

IINI'T III ' PROCESSOR AND CONTROL TINIT 1

Basic MIPS implementation * Building datapath * Control Implementation scheme - Pipeiining *Pipelined datapath and
control - Handling Data hazards & Control hazards - Exceptio:rs.

()

7

II

IT]NI'I" IV FARALLELIST{
Instruction-level-parallelism - Parallel processing challenges - Flynn's classiflcation - Hardrvaremultithreading-Multicore
processors

TINIT V MEMORY AND I/O SYSTEMS 9
Memory hierarchy - Memory technologies - Cache basics - hleasuring and improving cache perforrnance - Virtual merqory-
TLBs - lnput/output system, programmed i/O, DMA and intemrpts, i/O processors.

1C I r,l.: J5 PiIRI0DS
i_)tIl c{}}tF_S:

-4.t the end of the course, the student should be able to:
r Design arithnrctio and logic unit.

r Design and anlayse pipelined control units

. Evaluate perlirrmance ol'memory systems.

r Linderstand parallel processing architectures.

TEXT BOOK:
1- David A. Patterson and John L. Hennessey, "Computer organization and design", MorganKaufllnan / Elsevier. Fifth edition,

2014.

REFERENCES:
I. V Carl llamacher" Zvonko G. Varanesic and Sal-at G. Zaky, "Computer Organisation".Vl th edition. Mc Graw-Hill* lnc,20l2.
2. William Stallings "Computer Organization and Architecture" , Seventh Edition , PearsonEducation, 2006.
3. Vincent P. Heuring. Harry F. Jordan, "Computer System Architecture", Second Edition.Pearson Education, 2005.
4. Govindarajalu. "Computer Architecture and Organization, Design Principles and Applicatir:ns",first edition, Tata McGraw

Hill, New Delhi, 2005.
5. .lohn P, Ftrayes. "Computer Architecture and Organization'", Tirird Edition, Tara Mc Crarv Hi11.1998.
6. hho:/lnatel.ac-in/
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cs65sl COJ\{PT]TIiR NETIVORKS I_TP(l
I00 3

OB.IECTIVF]S:

The student should be made to:

o Understand the division ofnetwork functionalities into layers.

r Be familiar with the components required to build different types of netu,orks
r Be exposed to the required firnotionality at each layer
. Learn the flow control and congestion control algorithms

T]NI'I'I FUNDAN,IENTALS & LINK LAYER
Building a netrvork - Requiremeuts - Layering and protocols - Intemet Architecture - Netrvorksoftware-Perfbrmance i
Link layer Services - Framing - Error Detection - Florv control

UNI'T II ]\{EDIA ACCESS & INTERNETWORKING 9
Media access control - Ethernet (802.3) - Wireless LANs - 802.1 I - Bluetooth - Switching andbridging-Basic Intemetworking (lP,
CID& ARP, DHCP,ICMP )

9

UNIT III ROUTING
Routing (RIP, OSPF, metrics) - Switch basics - Global Internet (Areas, BGP, IPv6), Multicasl - addresses - multicast routing
(DVMRP. PIM)

TINIT IV TR{NSPORT LAYER
Overview of Transport layer - UDP - Reliable byte stream (TCP) - Connection n'lanagement - Flowcontrol - Retransmission -TCP Congestion control - Congestion avoidance (DECbit, RED) - QoS -Application requirements

TINIT V APPLICATION LAYER
Traditional applications -Electronic Mail (SMTP, POP3. IMAP. MIME) - HTTP - Web Services - DNS
- SNMP

TOTAL:45 PERIODS
OUTCOMES:

At the end ofthe course, the studcnt should be able to:
o Identiti the components required to build different types ofnetworks
o Choose the required functionality at each layerlbr given application
o ldentily solution lor each functionality at each laler
. Trace the florv ofinformation from one node to another node in the network

TEXT BOOK:
1. Larry L. Peterson, Bruce S. Davie, "Computer Networks: A Systems Approach", Fifth Edition,MorganKaufmannPublishers,

2011.

RIFERENCES:
1. .Iames F. Kurose, Keith W. Ross, "Cornputer Netrvorking - A Top-Down Approach Featuring thelntemet", Fifth Edition,

Pearson Education, 2009.

2. Nader. F. Mir, "Cornputer and Communication Networks", Pearson Prentice Hall Publishers, 2010.
3. Ying-Dar Lin, Ren-Hung Hw'ang, Fred Baker, "Computer Networks: An Open Source Approach",Mc GrawHill Publisher,

20lr
4. Behrouz A. Forouzan. "Data communication and Net\4rorkrng", Fourth Edition, Tata McGraw - Hill,20l 1 .

9

9
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i-s63{)2 D,lf lB.lSE \1 1\.\'i;t'.1ltr\ i'S\ S'Irl\IS t.1' P ('

J003
i)rl.tE(.'l lVES:

. To expose the sturlents to tire fundamentals of Database Management S-vstenls.

r To make the students understand the relational model'

r To lamiliarize the students with [R diagrams.

. To expose the students 10 SQL.

e To make the qtudents to understand the tundamentals ofTrarsactron Processing and QueryProcessing.

r To fLmiliariz.c ihe sludents with the different trpes ol da.tabascs'

. 'fo make the students understand the Security Issues in Dat?bases'

TTNITI INTRODTJCTION TO DBM'S lo
' Irile Systems Organization - Sequential,ftfointer. Irdexed. Direct - Purpose ol Datatlase System- Database System

Terminologies-Daiabase uharacterisiics- Dffi''modeis - Types ol data models * components of DBMS- Relational Algebra.

LocICAtDATABASE DE,SICN: R_elatioaai DBMS - Codd's Rule - Entiry-Relarionship niodel - Extended ER Normaliz-ation -
Functionai Dependencies,Anomaly- 1NF tc 5N!'- Domain Key Norrnal Form - Denormalization

IUNIT II SQI- & QUERY OPTIMIZATiOI'I 
"

SeL Standards - Dara types - Database Objects- DDI--DML-DCL-'fCL-Embedded SQl-static Vs Dynarnic SQl" - QUERY

OpTIMIZATION: Query Piocessing and Optiraization - Heuristics and Cost Estimates in Query Optimization.

TINITIIITRANSACTI0NPROCESSINGANDC0NCTIRRENCYCONTROLS
Introduction-Properties of Transaotion- Serializability- Concunency Control - Locking Mechanisms- Two Phase Coramit Protocol-

Dead Iock.
T]NIT IV TRENDS IN DATABASE TECHNOLOCY IO

Overvierv olphysical Storage Media - Magnetic Disks - RAID - Tertiary storage - File Organization -Oiganizatioa of Records in

Files-lndexing and flashing -Ordsred lndices -B+ tree lndex Fiies- Btrce Index Files- Static Hashing-Dynamic Hashing -

lntroduc{ion tobistribuled Databases- Clientserver technology- Mu}tidimensional and Paraliel databases- Spatiai and multir4edia

databases- Mobile and web databases' Data Warehouse-Mining- ilata marls.

TINIT V ADVANCED TOPICS q

DATABASE SECURITY: Data Classificatiot-Threats and risks - Database access Control - Types of Privileges -Cryprography-
Statistical Datatrases.- Distributed Databases-Architecture-Transaction Processing-Data Warehousing and Mining-Classitication-

Association rules-Clustering-lnformation Retrieval- Relevance ranking-Crau'ling and Indexing the Web- Ob-fect Oriented Databases-

XML Databases.

TOTAL:45 PERIODS

OTITCOMES:

At the end of the coursen the student should be able to:

o Design Databases for applications.

. Use the Relational model, ER diagrams.

. Apply concuffency cofitrol and recovery mechanisms {br practical problems'

r Design,th? Query Processor and Transaction Processor.

. ,[pply security concepts to databases.

TEXT BOOK:
l. Rarnez Elmasri and Shamkant B. Navathe, "Fundamentals

Fifth Edition, Pearson Education. 2008.

of Daiabase Systems'

REFERENCESi ,

1. Abraham Silberschatz, Henry F. Korrh and S. Sudharshan, "Database System Concepts", SixthEdition. Tata Mc Graw Hill,

201 1.

Z. C.J.Date" A.Kannan and S.swamynathar:, "An introduction 1o Database Systen:s", EighthEdition, Pearson Education, 2006.

3. Atul Kahate, "lntroriuction to Datatrase Marragement Sys1ems", Pearson Education. New Delhi,2006.

4. Alexis Leon and Mathervs Leon, "Database Management Systems", Vikas Publishing HousePrivate Limited, New Delhi,

2A$.
5. Raghu Ramakrishnan, "Database Management Systems", Fourth Edition. Taia Mo Grarv Hi11"2010.

6. G.K.Cupta- "l)atabase Managemeni Systenrs", Tata Mc Graw Hili. 201 l.
'1 . Rob Cornell, ''Database Systems Design and Implementation", Cengage Leaming, 201 I .
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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

iNC!FAI.
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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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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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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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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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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.
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8E6404

OBJECTIVES:
r To introducc the basic lunctional elements of instrumentation

r To introduce the lundamentals of elcctrical and electronic irlstntments

. To educate on the comparison betlveen various measurement techniques

. l'o introduce various storage and display devices

r J'o introduce various transducers and the data acquisition systems

TINIT I INTRODUCTION 9

Functional elements of an instlumenl Static and dynamic characteristics - Errors in measurement - Statistical evaluation of
measurement data - Standards and calibration.

MEASTiREMENTS AND INSTRTIMENTATION

TINI'TII ELE,CTRICAI,ANDELECTRONICSINS'I'RTi]\II,NTS
Principle and types o1-analog and digital voltmetcrs" ammeters, multimeters - Single and threc

Magnetic measurements - Detemrination of B-H curve and measurements of irotr loss -
fbr measurement of frcquency and phase.

LT PC3
0 03

9

phase wattmeters and energy meters -
Instrument transformers - Instruments

LTNIT III COMPARISON NIETHODS OF MEASTIRI'MEN'TS 9

D.C & A.C potentiometers, D.C & A.C bridges, transformer ratio bridges, self-balancing bridges. Interference & screening -
Multiple eafih and earth loops - Electrostatic and electromagnetic interference -Grounding techniques.

UNIT IV STORAGE AND DISPLAY DEVICES 9

Magnetic disk and tape - Recorders, digitai plotters and printers, CRT display, digital CRO, LED, LCD & dot matrix display - Data
Loggers.

UNIT V TRANSDUCERS AND DATAACQT]ISITION SYSTEMS 9

Classification of transducers - Selection of transducers - Resistive, capacitive & inductive transducers - Piezoelectric, Hall
effec! optical and dig:ital transducers - Elements of data acquisition system - A/D, D/A converters - Smart sensors.

TOTAL:45 PERIODS

OUTCOMES:
o Ability to model and analyze electrical apparatus and their application to power system

TEXT BOOKS:

1 . AK. Sawhney, -A, Course in Electrical & Electronic Measurements & Instrumentation'. Dhanpat Rai and Co, 2004.

2. J. B. Gupt4 A Course in Electronic and Electrical lt4easurements', S. K. Kataria & Som, Dethi, 2003.

3. Doebelin E.O. and Manik D.N., Measurement Systems - Applications and Design, Special IndianEdilion. Tata McGrarv Hill
Education Pvt. Ltd." 2007.

REFERENCES:

1. H.S. Kalsi, Electronic Instrumentation', Tata NrlcGraw Hill, IIEdition 2004.

2, D.V.S. N,loorthy, Transducers ardhstrumentation',PrenticeHallof krdiaPvt Ltd.2007.

3. AJ. Bouwens, pigital Instrumentation', Tata McGraw Hill, 1997-

4. Martin Reissland, Electrical Measurements', New Age Intemational (P) Ltd., Delhi, 2001.

5. Alan. S. Morris, Principles of Measurements and lnstrumentation, 2nd Edition, Prentice Hallof India, 2003
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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.
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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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EE60l0 HIGH VOLTAGE DIRECT CTIRRENT TRANSMISSION LTP(]
t00 3

OBJECTIVES:

' To understand the concept, planning of DC power transmission and comparison with ACPower transmission.

' To analyze IIVDC conveners.

' To studl about the HVDC syslem control.

' To analyze harmouics and design offilters.

' To model aud analysis the DC system under study state.

TINII'I INTRODTICTION 9
DC Porvcr tralsmission technology - Comparison of AC and DC tlansmission - Applicatiolt of DC transmission - Desoliption of
DC transmission system - Planning for HVDC transmissiou - Modcrntrends in HVDC technolog)-- DC breakers - Operating
problenrs - HVDC transmission based on VSC -'Iypes and applications of M'IDC systems.

TTNIT II ANALYSIS OF HVDC CONVERTERS 9
[.ine commutated converter - Analysis of Graetz circuit with and rvithout overlap - Pulse number - Choice of convefter
configuration - Convefter bridge characteristics - Analysis of a 72 pulse converters - Analysis of VSC topologies and firing
schemes.

TINIT III CONVERTER AND HVDC SYSTEN1I CONTROL 9
Principles of DC link control - Converter control characterislics - System control hierarchl, - Firing angle control - Current and
extinction angle control - Starting and stopping ofDC link - Porver control - Higher level controllers - Control ofVSC based
HVDC link.

UNIT IV REACTIVE POWERAND HARMONICS CONTROL 9
Reactive power requirements in steady state - Sources of reactive power - SVC and STATCOM - Ceneration of harmonics -
Design of AC and DC filters - Active filters.

T]NIT V POWER FLOWANALYSIS IN AC/DC SYSTENIS
Per unit system for DC quantities - DC system model - Inclusion of constraints - Power flow analysis

- case study.

TOTAL:45 PERIODS
OI]TCOMES:

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

TEXT BOOKS:

1 . Padiyar, K. R., 
-HVDC 

power transmission systemli, New Age International (P) Ltd., New Delhi,Second Edition, 2010.

2. Edward Wilson Kimbark, -Direct Current Transrnissionll, Vol. l, Wiley interscience, New York,London, Sydney, 1971.

3. Rakosh Das Begamudre, 
-Ex1ra 

High Voltage AC Transmission Engineeringll, New Age

lntemational (P) Ltd.. New Delhi. 1990.

REFERENCES:

1 . Kundur P., 
-Pou,er 

System Stability and Controlll, McGraw-Hill, 1993.

2. Colin Adamson and Hingorani N G, -High Voltage Direct Current Power Transmissionll, Garrawaylimited, London, 1960.

3. Arrillaga, J., 
-High 

Voltage Direct Current Transmissionll. Peter Pregrinus, London, 1983.

4. S. Kamakshaiah, V. Kamaraju, -H\DC Transmbsion', Tata I\4cGraw Hill Education Private Limited, 2011.

9
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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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EE670l HIGH VOLTAGE ENGINEERING LI'PC
3003

OBJECTIVES:

To understand the varioirs t_vpes ofover voltages in porver system and proteclion methods.

Generation ofover voltages in laboratories.

Measurement of over voltages.

Nature ofBreakdown mechanisrn in solid, liquid and gaseous dielectrics.

Testilg ofporver apparatus and insulation coordination.

T]NIT I OYER YOLTACES IN ELECTRICAL POWER SYSTF]NIS 9

Causes of over voltages and its effects on powcr system - Lightning^ switching surges and temporary overvoltages, Colona and its effects

- Reflection and Refraclion ofTravelling waves- Pl'otection against overvoltages.

T]NIT II DIELECI'RIC BRI'AKDOWN 9

Gaseous breakdorvn in uniform and non-uniform fields - Corona discharges - Vacuum breakdorvn -Conduction and breakdou,n in
pure and commcrcial liquids. Maintenance of oil Quality - Breakdownmechanisms in solid and cornposite dielectrics.

T]NI'I III GENI|RA-I'ION OF HIGH VOLTAGES AND IIIGII CT]RITENTS
Generation ofIligh DC, AC. impulsc voltages and currents - Triggering and control ofimpulse generators.

LINIT IV NIEASTIREMENT OF IIIGII VOLTAGES AND HIGII CURRENTS 9

High Resistance with series ammeter - Dividers, Resistance, Capacitance and Mired dividers - PeakVoltmeter. Generating Vohmeters
- Capacitance Voltage Transfbrmers, Elestlostatic Voltmeters - Sphere Gaps - High current shunls- Digital techniques in high voltage
measurement.

UNIT V HIGH VOLTAGE TESTING & INST]LATION COORDINATION 9
High voltage testing ofelectrical porver apparatus as per lnternational and Indian standards - Pou,er frequency. impulse voltage and DC
lesting oflnsulators, circuit breakers. bushing. isolators and transformers- Insulation Coordination.

'[O'l'AL :45 PERIODS

OUTCON,IES:

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

TEXT BOOKS:

1. S.Naidu and V. Kamaraju, -High Voltage Engineering', Tata McGraw Hill, Fifth Edition, 2013.

2. p. fuffet and W.S. Zaengl, J.Kuffel, ligh voltage Engineering fundamentals', Newnes Second Edition Elsevier , Neu,Delhi,
2005.

3. Subir Ray,' An Introduction to High Voltage Engineering' PHI Leaming Private Limited, New

Delhi. Second Edition, 2013.

REFERENCES:

1 . I f- Alston. -High Voltage Technology', Oxford University Press, First hrdian Edition. 201l.

2. C.t-. Wadhwa, High voltage Engineering', New Age Intemational Publishers, Third Edition, 2010.
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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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EE6604 DESIGN OF ELECTRTCAL MACHINES t.I' P (l

310{
OBJECTIYES:

o To study mml-calculation and therraal rating olvarious types of electrical maohines.

o l'o design arn'rature and tield systems lbr D.C. maohines.

o 'I'o design core, yoke, u,indings and cooling systcms oltralslbmrers.
o To design slator and rotor of induction machines.

r To design stator and rotor ofsynchronous machines and study their thermal behar,iour.

TINIT I INTRODTICTION 9

Major considerations in Electrical Machine Design - Electrical Engineering Materials - Space factor-Choice of Specihc Electrical
and Magnetic loadings - Thernal considerations - Heat flou' - Temperature rise and Insulaling Materials - Rating of machines -
Standard speci fi cations.

T]NIT II DCMACHINES 9

Output Equations - Main Dimensions - Choice of Specific E,lectric and Magnetic Loading - Maganetic Circuits Calculations - Cafler's
Coefficient - Net length of lron -Real & Apparent flux densities - Selection of number of poles - Design of Armature -
Design of commutator and brushes - perlbrmance prediction using design values.

T]NIT III TRANSFORMERS 9

Output Equations - Main Dimensions - kVA output fbr single and three phase transformers - Window space factor - Design of core and

rvinding - Or.erall dimensions - Operating characteristics - No loadcurrent - Temperature rise in Transformers - Dcsign of Tank -

Methods of cooling of Transformers.

tin*lT IV INDTICTION N,IOTORS 9

Output equation ol'Induction lnotor - Main dimensions - Choice of Average flux density - Length olair gap- Rules 1br selecting
rotor slots of squirrel cage machines - Design of rotor bars & slots - Design of end rings - Design o1- u'ound rotor - Magnetic
leakage calculations - Leakage reactance of polyphase machines- Magnetizing curent - Short circuit currenl - Operating
characteristics- I-ossesand Effi ci ency.

UNIT V SYNCHRONOTISN,{ACHINES 9

Output equations - choice of Electrical and Magnetic Loading - Design of salient pole machines -Short circuit ratio - shape of
pole face - Armature design - Armature parameters - Estimation of air gap length - Design o1-rotor -Design of damper winding

- Detemination of full load field mmf - Design of lield winding - Design of turbo alternators - Rotor design.

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

. Abilityto model and analyze electrical apparatus and their application to power system

TEXT BOOKS:

1 . Sawhney, A.K., 'A Course in Electrical Machine Design', Dhanpat Rai & Sons, New Delhi, 1984.

2, M.V.Deshpande 
-Design 

and Testing ofElectrical Machine Designll Wheeler Publications,20l0.

REFERENCES:

1. A.Shan.uga Sundaram, G.Gangadharan, R.Palani'Electrical Machine Design DataBook', Ner.v Age Intemational
Pvt. Ltd., Reprint, 2007.

2. R.K.Agarwal - Principles of Electrical Machine Designll Esskay Pubtications, Delhi, 2002.

3. Sen, S.K., 'Principles of Electrical Machine Designs with Computer Programmes', Oxfordand IBH Publishing Co. P\,1.

Ltd., New Delhi, 1987.
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J003
OBJECTIVES:
. To impart knorvledge on Construction. principle of operation and perfbrmance ol' synchronousreluctance motors,

. To impart knowledge on the Construction, principle of operation, control and performance ofiteppingmotors.

o To impart knor,vledge on the Construction, principle ol operatiou, control and performance ofsr.vitchedreluctanoemotors.

. To impart knowleclge on the Construction, principle of operation, control aud performance of
permanent magnet brushless D.C. motors.

o To impart knorvleclge on the Construction, principle of operation and performance ofpermanent magnet

sr nchronous motors.

TINIT I SYNCHRONOTIS RELTICTANCI MOTORS 9

Constructional features - Types - A-rial and Radial flux motors - Operating principles - Variable Reluctance Motors - Voltage
and Torque Equations - Phasor diagram - perfbrmance characferistics - Applications.

9T]NIT II STEPPER MOTORS
Constluctional features - Principle o1- operation - Variable reluclance motor - Hybrid motor - Single and multi stack
conligurations - Torque equations - Modes of excitation - Characteristics - Drivecircuits - Microprocessor control of stepper
motors - Closed loop control-Concept of lead angle- Applications.

uNrr ril SWTTCHED RELUC'I'ANCE NIO'I'ORS (SRM) 9

Constmctional lbatures - Rotary and Linear SRM - Principle of operation Torque production - Steadv s1a1e performance
prediction- Analytical method -Pou,cr Converters and their controllers - Methods of Rotor position sensing - Sensor less operation

- Characteristics and Closed loop conlrol - Applications.

T]NIT IV PERN{ANENT NIAGNET BRTISHLESS D.C.MOTORS 9

Permanent Magnel materials - Minor hysteresis loop and recoil line-Magnetic Characteristics - Permeance coefllcient -Principle of
opcration * Types - Magnetic circuit analysis - EIVIF and lorque equations -Commutation - Pou,er Converter Cirouits and thcir
controllers - Motor characteristics andcontrol- Applications.

UNIT V PERMANENT NIAGNET SYNCHRONOUS MOTORS (PMSM) 9

Principle of operation - ldeal PMSM - EMF and Torque equations - Armature MMF - Synchronous Reactance - Sine rvave
motor with practical rvindings - Phasor diagram - Torque/speed characteristics - Porver controllers - Converter Volt-ampere
requiremen ts- Applications.

TOTAL:45PERJODS
OUTCOMES:

o Ability to model and analyze electrical apparatus and their application to power system

TEXT BOOKS:
1. K.Venkataratnam, -Special Eleotrical l\4aohines', Universities Press (India) Private Limited, 2008.

2. T..I.E. Miller, -Brushless Permanent I\ihgnet and Reluctance Motor Drives', Clarendon Press,Oxford, 1989.

3. T. Kenjo- -Stepping \4otors and Their Microprocessor Controls'. Clarendon Press l-ondon, 1984.

REFE,RE,NCES:

1. R.Krishnan, -switched Reluctance N4otor Drives - Modeling. Simulation. Anall,sis, Design andApplication',CRCPress,New
York, 2001.

2. P.P. Aearnley, -Stepping lrzlotors - A Guide to Motor Theory and Practice', Peter PerengrinusLondon, 1982.

3. T. Kenjo and S. Nagarnori, fermanent I\.4agnet and Brushless DC [4otors', Clarendon Press,London, 1988.

4. E.G. Janardanan, Special electrical machines', PHI learning Private Limited, Delhi, 2014.
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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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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'; ;,:
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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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EE64O1 ELECTRICAI,I\TACHINES -I I, T P C
3104

OBJECTIVES:

r To introducetechniques ofmagnetic-circuit analysis andintroducemagnetic materials

r To farniliarize the constructional details, the principle of operation. prediction of performance. the nrethods of testing the

lranslorrners and three pltase translormer connections.

o To study the rvorking principles of electrical machines using the concepts of electron.rechauical energy conversion principles and

derive expressions for generated voltage and torque developed in all Electrical Machines.

. To study the working principies ofDC machines as Generator types, detennination oftheir no- load/load characteristics, starting and

rnelhods of spced conlrol of motors.

r To estimate the various losses taking place in D.C. Motor aod to study the different testing methods to arrive at their perfotmance.

IINIT I NIAGNETIC CIRCUITS AND N,IAGNETIC N,IATERIALS 9

Magnetic circuits -Larvs goveming magnetic circuits - Flux linkage, Inductanoc and energy - Statically and Dlnamicallf induccd EMF
- Torque - Properties of magnetic malerials, Hysterisis and Eddy Current losses - AC excitation. introduction to perinanent

magnets-Transformer as a magnetically coupled circuit.

T]NIT II TRANSFORMERS 9

Construction-principleofoperation-equivalentcircuitparameters-phasordiagrams, losses-testing-efliciencyandvoltage
regulation-all day efficiency-sumpner's test. per unit representation *inrush current - three phase transfomers-connections * Scoft
Connection - Phasing of transformer-parallel operation of three phase lransformers-auto transformer - tap changing transformers-
tertiarywinding.

UNIT III ELECTROMECIIANICAL ENERGY CONVERSION AND CONCEPTS IN
ROTATING MACHINES 9

Energy in magnetic system - Field energv and coenergy-fbrce and torque equations - singly and multiply excited magnetic field
systems-mmf of distributed windings - Winding inductances-, magnetic fields in rotating machines - rotating mmI'waves - magnetic

saturation and leakage fluxes.

TINIT IY DC GENERATORS 9

Construction and components of DC Machine - Principle of operation - Lap and w,ave rvindings-EMF equalions- circuit model -
armature reaction -methods of excitation-commutation and interpoles - compensating rvinding --tharacteristics of DC generators.

TINIT V DC MOTORS 9

Principle and opcrations - types of DC Motors - Speed Torque Characteristics of DC Motors-starting and speed control of DC motors -
Plugging, dynamic and regenerative braking- testing and efficiency

- Retardation tesl- Slvinburne's test and Hopkinson's test - Permanent magnet dc motors(PMDC)-DC Motor applications.

OUTCOMES: 
TOTAL {L:45+T:I5):60 PERIODS

r Ability to model and analyze electrical appararus and their applicarion to power sysrem

TEXT BOOKS:

1. Nagrath I. J and Kothari D. P. Electric Machines', Fourth Edition, Tata llcGraw Hill PublishingCompanyLtal,2010.

2. M.N.Bandyopadhyay, Electrical Machines Theory and Practice, PHI Leaming PVT LTD., NewDelhi. 2009.

3. Fitzgerald. AE., Charles Kingsely Jr, Stephen D.Umans, Electric Machinery', Sixth editioq TataMcGrawHillBooks Company,

2003.

RF],FERENCES:

1. P. C. Sen., Principles of Electrical lr4achines and Power Electronics', John Wiley & Sons, 1997.

2. Syed A. Nasar, Electric Machines and Power Systems: Volume I, Mcgraw-Hill College;Intemational Edition. January 1995

3. Deshpande M. V., 
-Electrical 

Machinesli PHI Leaming P\,1. Ltd., Nen' Delhi, 201 l.
4. P.S. Bimbhra Electrical \zhchinery', Khanna Publishers,2003.

5. S.Sanna & K.Pathak 
-Electric 

Machinesll" Cengage Learning tndia (P) Ltd., Delhi" 201 1.
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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.

rdhaya Engr*ee:'ing Coliege for Wome',
tain arpe i a ynr ft o r,J, C i.j i lt ri & $At E V -6{}{rs.

ha I iak rL ric i: i'i+ i i.r r, ii I i i-ii; i.i iam O'6r{#r

9

SANJEEV
Highlight

SANJEEV
Highlight

SANJEEV
Highlight

SANJEEV
Highlight



.,i,i:, I

,.:.:;

_ ii.

.l : : ii..,' tl
I :. i iI l

,lr

TECH}IOLOGIES

SERVTCES ll DEVELopMENT ll coNSULTANCy

An ISO 9001 : 2008 Certified Company

c ort i& t h rt *,9{r/*|,fts/ *|,{rss

,f Gompletion

Pn,vawcn A

to 2.1: l.t:,ZQ.lL.. @uring t/ro traininE poriod ths

t"f

:ffroloat €o- ordinator

.,M.8.A.,M'lsTE"F 
lb',;'

l)rdlil0r

fiFl TECHNOLOG teS *SlS, gtn , Jai Nagar, Arurflbakkam, Chennai -106. Website : www,one yestechnologi Email lD : info@oneyestechnologies.r:cm

w@

lls PR F*r4 w$nfifr$l

ii.

t
l{r )t*

J\/l $-1r\,

1



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.
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EC66s1 COMN{TINICATION ENGINEERING

OBJECTI\ ES:

. To introduce different methods of analog communication and their signilicance

r To introduce Digital Cornmunication methods for high bit rate transmission

o To introduce the concepts ofsource and line coding techniques for enhancing rating oftransmission ofminimizing
the errors in transmission.

r To introduce MAC used in communication systems lor enhancing the number olusers.

. To introduce various media for digital communication

LTPC

l00l

TINIT I ANAI,OG COil,IMTINICATION 9

AM - Frequency spectrum - \'ector representation - power relations - generation of AM - DSB, DSB/SC, SSB, VSB AM
Transmitter & Receiver, FM and PM - lrequency spectrum - power relations
: NBFM & WBFM, Generation of FM and DM, Amstrong method & Reactance modulations : FM & PM Aequency.

UNIT II DIGITAL COMN{UNICATION 9

Pulse modulations - concepts of sampling and sampling theormes, PAM, PWM, PPM, PTM. quantization and coding : DCM,
DM, shpe overload error. ADM, DPCM, OOK systems - ASK, FSK, PSK, BSK, QPSK" QAM, MSK, GMSK, applications of Data

communication.

IINIT III SOURCECODES, LINECODES & ERRORCONTROL (Qualitative only) g

Primary communication - entropy, properties, BSC, BEC, source coding : Shaum, Fao, Huffman coding : noiseless coding
theorum, BW - SNR trade off codes: NRZ, RZ, AMl, HDBP, ABQ, MBnBcodes : Efficiency of transmissions, error control codes
and applications: convolutions & blockcodes.

T]NIT IV NTTTLTIPI-E ACCESS TECHNIQT]ES
SS&MA techniques : FDMA. TDMA. CDMA, SDMA application in wire and rvireless communication . Advantages (merits)

T]NI]' V SATELLITE,OPTICAL FIBER_POWERLINE, SCADA 9

Orbits : types of satellites : frequency used link establishment, MA techniques used in satellite communication, eaflh station:
aperture actuators used in satellite - lntelsat and Insat: fibers - i)-pes: sources. detectors used, digital filters, optical link: power line
oarrier oommunications : SCADA

TOTAL:45PERIODS
OUTCO]\{ES:

. Abilityto understand andanalyse, linear and digital electronic circuits.

TEXT BOOKS:

1 . Taub & Schiling 
-Principles 

of Communication Systemsll Tata McGraw Hill 2007.

2. J.Das 
-Principles 

of Digital Comrnunicationll New Age International, 1986.

REFERENCES:
1 . Kennedy and Davis 

-Electronic 
Communication Systemsi Tata Mccraw hill, 4th Edition, 1993.

2. Sktar-OlgitalCommunicationFundamentalsandApplications-PearsonEducation,200l.
3. Bary le, Memuschmidt, Digital Communication, Kluwer Publication, 2004.

4. g.p.Lathi 
-Modem 

Digital and Analog Communication Systemsll Oxford University Press, I998.
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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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EC6302 DIGITAL ELECTRONICS

OBJECTI\/ES:

- To introduce basic postulates ofBoolean algebra and shows the correlation between Booleanexpressions
o To introduce the methods fbr sirnplifying Boolean expressions

o To outline the fonnal procedures fbr the analysis and design of combinational circuits and sequential circuits

- To introduce the concept o1'memories and programmable logic devices.

o To illustrale the concepl of syrchronous and as1 nchronous sequential ciruuits

TINIT I NIININTIZATIOh. TECIINIQT]ES AND T,OGIC GATES 9
l\Iinimization Techniqucs: Boolcan postulales and lar'vs - De-Morgan's Theorem - Principle ol Dualir,,- - Boolcan
expression - Minintization of Boolean expressions 

- 
Minterm - Ma\term - Sum ofProducls (SOP) - Product of Sums

(POS) - Kamaugh map Minimization - Don't care conditions - Quine - Mc Cluskey method of minimization.

Logic Gates: AND, OR, NOT. NAND. NOR. Exclusive-OI{ and Exclusive-NOR Implcmentations ofl-ogic Functions
using gates. NAND-NOR implementations - Multilevel gate implcmentations- Multi output gate implementations.
I"lL and CMOS Logic and their characteristics -Tristate gates
T]NIT II CON{BINATIONAL CIRCIIITS 9
Design procedure - Half adder - Full Addcr - Half subtractor - Full subtractor - Parallel binary adder, parallel
binary. Subtractor - Fasl Adder - Carry Look Ahead adder - Serial Adder/Subtractor - BCD addcr - Binary Multiplicr -
Binary Divider - Multiplexer/ Demultiplexer - decoder - encoder - parity checker - parity generators - code
convefiers - Magnilude Comparator.
T]NIT III SEQTIENTIAL CIRCTIITS 9
Latches. Flip-flops - SR, JK, D, T, and Master-Slave - Characteristic table and equation -Application table - Edge
triggering - Level Triggering - Realization of one flip flop using other flip flops - serial adder/subtractor-
Asynclrronous Ripple or serial counter - Asynchronous Up/Dor,vn counter - Sl,nchronous counlers * Synchronous
Up/Dou'n counters - Programmable counters - Design of Slnchronous counters: state diagram- State table -State
minimization -State assignment - Excitation table and maps-Circuit implementation - Modulrn counter, Registers - shil1
registers - Universal shifl registers - Shift register counters - Ring counter - Shift counters - Sequence generators.
T]NIT IV N{EN{ORY DEVICES 9
Classification of memories - ROM - ROM organization - PROM - EPROM - EEPROM -EAPROM, RAM - RAM
organization - Write operation - Read operation - Memory cycle - Timing wave forms - Memory decoding -
memory expansion - Static RAM Cell- Bipolar RAM cell - MOSFET RAM cell - Dynamic RAM cell -
Programmable Logic Devices - Programmable Logic Array (PLA) - Programmable Array Logic (PAL) - Field
Programmable Gate Arays (FPGA) - Implementation ofcombinational logic circuits using ROM, PLA. PAL
UNIT V SYNCHRONOTIS AND ASYNCHRONOT]S SEQUENTIAL CIRCUITS

Synchronous Sequential Circuits: General Model - Classillcation - Design - Use of Algorithmic State Machine -
Analysis of Synchronous Sequential Circuits
Asynchronous Sequential Circuits: Design of fundamental mode and pulse mode circuits - Incompletely specified
State Machines - Problems in Asynchronous Circuits - Design of Hazard Free S\\,itching circuits. Design of
Combinational and Sequential circuits using VEzuLOG.

TOTAL: 45 PERIODS
OUTCOMES:

Students will be able to:

o Analyze dilferent methods used for simplification ofBoolean expressions.

- Design and implement Combinational circuits.
o Design and irnplement synchronous and asynchronous sequential circuits.

- Write simple I{DL codes for the circuits.

TEXT BOOK:
1. M. Moris Mano, "Digital Design", 4'h Edition, Prentice Hall of India Pvt. Ltd., 2008 / PearsonEducation

(Singapore) Pvt. Ltd., New Delhi, 2003.

REFERENCES:
l. John F.Wakerly, "Digital Design", Fourth Edition, Pearson/PHl. 2008
2. .lohn.M Yarbrough. "Digital Logic Applications and Design", Thomson Learning, 2006.
3. Charles H.Roth. "Fundamentals of Logic Dcsign-'. 6th Edition. Thomson t-earning. 2013.
4. Donald P.Leach and Albert Paul Malvino. "Digital Principles and Applioations". 6tr' Edition, TN4H,2006.
5. 'l'homas L. Flolrd, "Digital Fundamentals". lOth Edition, Pearson Education lnc. 201I
6. Donald D.Civone. "Digital Principles and Design". TMH. 2003.

L1'PC
I003

PRINCIPAT

rdhaya Engrneering Coilege fsr l/lrarrra,

tainarpalaym Road, CHINNASALE \
hallakurichi Taluk, Villupur0fir Drstr rsr

9

SANJEEV
Highlight

SANJEEV
Highlight

SANJEEV
Highlight

SANJEEV
Highlight



EC640s CONTROL SYSTEM ENGINEERING

OB.IECTIVES:

o To introducc the elements ofcontrol system and their modeling using various Techniques.

- To introduce methods for analyzing the time respollse, the frequency response and the stabilityofsysterns

- To inlroduce the state variable analysis rnethod

TINIT I CONTROL SYSTEM N{ODEI,ING
Basic Elements of Control Syslem - Open loop and Closed loop systems - Differential equation - Transfer function.
Modeling of Electric systems, Translational aud rotational mechanical systems - Block diagram reduction Techniques -

Srgnal florv graph

T]NIT II TIME RESPONSE ANALYSIS
Time response anall,sis - First Order Systems - lmpuise and Step Response analysis ofsecond order sl,stems - Stcady state

errors - P, PI, PD and PID Compensation, Analysis using MATLAB

T)NIT III FREQTIENCY RESPONSE ANALYSIS
Frequencl, Response - Bode Plot, Polar Plot- Nyquist Plot - Frequenoy Domain specifications liom theplots - Constant M
and N Circles - Nichol's Chart - tlse o1'Nichol's Chart in Control Sl,stem Analysis. Series, Parallel, series-parallel
Compensators - Lead, Lag, and Lead Lag Compensators, Analysis using MATI-AB.

TINIT IV STABILITY ANALYSIS
Stability, Routh-i{urwitz Criterion, Root Locus Technique, Construction of Root Locus. Stability. Dominant Poles,
Application of Root Locus Diagram - Nyquist Stability Criterion - Relative Stability, Analysis using MATLAB

T]NIT V STATE VARIABLE ANAl,YSIS
State space representation of Continuous Time systems - State equations - Transfer function from State Variable
Representation - Solutions of the state equations - Conccpts of Controllability and Observability - State space

representation for Discrete time systems. Sampled Data control systems - Sampling Theorern - Sampler & Hold - Open
loop & Closed loop sampled data systems.

TOTAL:45 PERIODS

OUTCOMES:

lJpon completion ofthe course, students will bc able to:
o Perform time domain and frequency domain analysis of control systems required for stabilityanalysis.

o Design the compensation technique that can be used to stabilize control systems.

TEXTBOOK:
1. J.Nagrath and M.Gopal, "Control System Engineering", Nevv Age lntemational Publishers.5th Edition, 2007

REFERENCES:
l. Beniamin.C.Kuo, "Automatic contro[ systems". Prentice Hall of India, 7th Edition,1995.

2. M.Gopal, "Control System - Principles and Design", Tata McGraw Hill, 2'd Edition, 2002.

3. Schaum's Outline Series, "Feed back and Control Systems" Tata Mc Graw-Hill, 2007.

4. John J.D'Azzo & Constantine H-Houpis, 'Linear Control System Analysis and Design"', Tata McGraw-Hill, Inc.,

I 995.

5. Richard C. Dorf and Robert H. Bishop, "Modem Control Systerns", Addison - Wesley, 1999.
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EC6304 ELECTRONIC CIRCT]ITS - I

OB.IECTIVES:

The student should be made to
o Lcam about biasing of B.lTs and MOSFEI s

- Design arld collstruct ampliliers

- C--onstruot amplificrs rvith active loads

o Study high liequencv response olall ampliliers

T]N*IT I POWER SUPPLIE,S AND BIASING OF DISCRETE BJT AND N'IOSFET
Rectifiers with filters- DC Load line. operating point. Various biasing methods lbr BJT-Design- Stability-Bias
compensation, 'l'hermal stability, Design of biasing for.lFET, Design o1'biasing fbr MOSFET'
T]NIT II BJT AN{PI-IFIIIRS
Srnall signal Analvsis of Common Emitter-Ac I-oad line. Voltage s\\,ing limitations. Common oollector and common base
aniplifiers - Differential amplitiers- CMRR- Darlington Aniplilier- Bootstrap teohnique - Cascaded stages - Cascode
Amplilier-Largc signal Amplifiers - Class A , Class B and Class C Power Amplificrs .

I,1' P C

3 I ()J

9

UNIT III JFET AND MOSFET AN{PLIFIERS
Small signal analysis of .IFET amplifiers- Small signal Analysis ol' MOSFET and .IFE'I, Common source amplifier,

Voltage swing limitations, Small signal analysis of MOSFET and.IFET Sourcefollower and Common Gate amplifiers, -
BiMOS Cascode amplifier

trNIT I\/ FREQTTENCY ANALYSIS OF BJ'I'AND N{OSFET AN,IpLil'tERS
Lorv frequency and Miller effect. High lrequency analysis olCE and MOSFET CS amplifier, Short circuit current gain, cut
ollliequency - fo and fB unity -eain and Determinatron of handrvidth of singlc stage and multistage amplifiers

T]NIT V IC MOSFET AMPLIFIERS
IC Amplifiers- IC biasing Curenl steering circuit using MOSFET- MOSFET current souroes- PMOS and NMOS current
sources. Amplifier with active loads - enhancement load, Depletion load and PMOS and NMOS cunent sources load-
CMOS common source and source follorver- CMOS diffbrential amplifier- CMRR.

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

flpon Completion of the coursc, the students will be able to:
Design circuits with transistor biasing.
Desrgn simple amplilier circuils.
Analyze the small signal equivalent circuits oftransistors.Design and analyze
large signal amplifi ers.

TEXT BOOK:
1. Donald .A. Neamen, Electronic Circuit Analysis and Design -2nd Edition,Tata Mc Graw- Hi11,2009.

REFERENCES:
1. Adel .S. Sedra, Kenneth C. Smith, "Micro Electronic Circuits", 6fi Edition, Oxford UniversityPress. 2010.

2. David A., "Bell Electronic Devices and Circuits". Oxford Higher Education Press, 5th Edition,2010
3. BehzadRazav| "Design of Analog CMOS Integrated Circuits", Tata Mc Graw Hill, 2007.
4. Paul Gray, Hurst, Lewis, Meyer "Analysis and Design of Analog Integrated Circuits",4tr'Edition,.Iohn

Willey & Sons 2005

5. Millman..l. and I-lalkias C.C, "Integrated Electronics", Mc GrawHill. 2001.

6. D.Schilling and C.Belove, "Electronic Circuits". 3'dEdition, Mc Grarv Hill, 1989.

7. RobertL. BoylestadandLouisNasheresky, "Electronic Devices and Circuit Theory",1OthEdition. Pear.son
Education /PHI,2008.
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ECr6.l0l

OB.IE(]TIYES:

ELECTRONIC CIRCT]ITS II

,D To understand the advantages and method ofanalysis offeedback amplifiers.

- To understand the analysis and design ofLC and RC oscillators, amplifiers. multivibrators, andtime base
generators.

TINIT I FEEDBACK AI\IPLIFIERS
General Feedback Stlucture - Properties o1- negative feedback - Basic Feedback Topologies - Feedback amplifiors -
Series - Shunt, Series - Series. Shunt - Shunl and Shunt - Series Feedback -l)eternrinir.rg the Loop Gain - Stability
Problem - Nl,quist Plot - Ell-ect olfeedback on amplilier poles -Frequency C)ompensation.

T]NI'T II OSCILI,ATORS
Classifioation, Barkhausen Criterion - Mechanism fbrstart o1'oscillation and stabilization of amplitude, General form of an

Oscillator, Analysis of LC oscillators - Hartley. Colpitts"Clapp, Franklin, Amstrong. Tuned collector oscillators, RC
oscillators - phase sliift -Wienbridge - Trvin-T Osciilators, Frequency range of RC and LC Oscillators, Quartz Crystal
Construction, Electrical equivalent circuit of Crystal. Miller and Pieree Crystal oscillators, Ilequency stabilit.v of
oscillators.

LINIT III TTINED AMPLIFIERS
Coil losses, unloaded and loaded Q of tank circuils, srnall signal tuned arnplifiers - Analysis of capacitor coupled
single tuned amplifier - double tuned amplifier - effect of cascading single tuned and double tuned amplifiers on
bandrvidth - Stagger tuned amplifiers - large signal tuned amplifiers - Class C tuned amplifier - Efficiency and
applications of Class C tuned amplifier - Stability of tuned amplifiers - Neutralization - Hazeltine neutralization
melhod.

UNIT IV WAVE STIAPING AND NIT]LTIVIBRATOR CIRCTIITS
RC & RL Integrator and Difltrentiator circuits - Storage, Delay and Calculation of Transistor Switching Times - Speed-
up Capaitor - Diode clippers, Diode comparator - Clampers. Collector coupled and Emitter coupled Astable
multivibrator - Monostable multivibrator - Bistable multivibrators - Triggering methods fbr Bigtable multivibrators -
Schrnitt tligger circuit .

T]NIT \/ BLOCKING OSCILLATORS AND TIN{EBASE GENERATORS
UJT sar.v tooth wavefbrm generator, Pulse transfbmrers - equivalent circuit - response - applications. Blocking Oscillator-
Free running blocking oscillator - Astable Blocking Oscillators i.vith base timing -Push-pull Astable blocking oscillator
with emitter timing. Frequency control using core saturation, Triggered blocking oscillator - Monostable blocking
oscillator w-ith base timing - Monostable blocking oscillator uith emitter timing. Time base circuits - Voltage-Time base

circuit" Current-Time base circuit - Linearization through adjustment of driving wavefbrm.
TOTAL:45 PERIODS

OTITCON{ES:

Upon Completion of the course. the students will be abte to

o Design and analyze leedback amplifiers.

oDesign LC and RC oscillators, tuned amplifiers. wave shaping circuits, multivibrators, blockingoscillators and
time base generators.

o Analyze performance oftuned amplifiers.

TEXT BOOK:
I. SedraandSmith,"MicroElectronicCircuits",SixhEdition,OxfordUniversityPress,20ll

REFERENCES:
I . Robert L. Boylestad and Louis Nasheres$r. "Electronic Devices and Circuit Theory", l0'h Edition,Pearson

Education / PHI, 2008

2. David A. Bell, "Electronic Devices and Circuits", Fifth Edition, Oxford University Press, 2008.

3. Millman J. and Taub H., "Pulse Digital and Switching Waveforms", TMH, 2000.

4. Millman and Halkias- C., Integrated Electronics, TMH, 2007.
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EC640,t LINEAR INTEGRATED CIRCU I'tS

OBJECTIVES:
o To introduoe the basic building blocks oflinear integrated circuits.

- To learn the linear and non-linear applications ofoperational amplifiers.

o To introduoe the theory and applications o1'analog multipliers and PLL.

- To learn the theory of ADC and DAC.

- To introduce the concepts o1'wavefbrm generation and introduce sorne special function ICs.

I]NI'T I BASICS OF OPERA.TIONAL AN'IPI,IFIERS
Current mirror and current sources. Current sources as active loads. Voltage sources, Voltage References, B.lT Difl'erential
amplifier lvith active loads, Basic intbrmation about op-amps - Ideal Operational Amplificr - General operational
arnplifier slages -and intemal circuit diagrams of lC 741, DC and AC perlbrmance charactcnstics, slew rate, Open and
closed loop configurations.
T]NIT II APPLICATIONS OF OPER,\TION.AL ANlPLIT.IERS
Sign Changer, Scale Changer, Phase Shift Circuits, Voltage Follor'ver, V-to-l and 1-1o-V converters, adder, subtractor,
lnstrumentation amplifier. Integrator" Differentiator, Logarithmic amplifier. Antilogarithmic amplifier. Comparators.
Schmitt trigger, Precision rectiljer, peak detector, clipper and clamper, Lorv-pass. high-pass and band-pass Buttenvorth
filters.
I. NIT III ,A,\ALOG I\II. LTIPLIER AND PLL
Analog Multiplier using Emitter Coupled Transistor Pair - Gilbert Multiplier cell - Variable transconductance technique,
analog multiplier ICs and their applications. Operation o1'the basic PLL, Closed loop analysis, Voltage oontrolled
oscillator, Monolithic PLL lC 565, application of PLL for AM detection. FM detection, FSK modulation and demodulation
and Frequency synthesizing.
T]NIT IV ANALOG TO DIGITAL AND DIGITAL TO ANALOG CONVERTERS

Analog and Digital Data Conversions. D/A converter - specifications - weighted resistor type. R-2R Ladder type, Voltage
Mode and Current-Mode R 2R Ladder types - su,itches fbr D/A converters. high speed sample-andJrold circuits, A,D
Converters - specifications - Flash type - Successive Approximation t)?e - Single Slope type - Dual Slope type - A,/D
Converter using Voltage-to-Time Conversion - Over-sampling A,D Converters.

T]NIT V WAVEFORN'I GENERATORS AND SPECLAL FLINCTION ICS
Sine-r.lave generators. Multivibrators and Triangular \'vave generator, Sarv-tooth $,ave generator, ICL8038 function

generator, Timer IC 555" IC Voltage regulators - Three terminal fixed and adjustablevoltage regulators - IC 723 general

purpose regulalor - Monolithic srvitching regulator, Switched capacitor filter IC MF10, Frequency to Voltage and Voltage

to Frequency converters, Audio Power amplifier, Video Amplifier, Isolation Ampliher, Opto-oouplers and fibre optic IC.

TOTAL:45 PERIODS

OTITCON{ES:

flpon Completion of the course, the students will be able to:

Design linear and non linear applications ofop - amps.

Design applications using analog multiplier and PLL.

Design ADC and DAC using op- amps.

Generate waveforms using op - amp circuits.

Analyze special lunction ICs.
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TEXT BOOKS:
1. D.Roy Choudhry, Shail Jain, "Linear Integrated Circuits", New Age Intemational Pl,t. Ltd.,2000.
2. Sergio Franco, "Design with Operational Amplifiers and Analog Integrate<l Circuits". 3'dEdition,Tata Mc Graw-

Hill, 2007.

REFERENCES:
1 . Ramakant A. Gayakwad, "OP-AMP and Linear ICs", 4th Edition, Prentice llall / Pearson Education.2O01 .

2. Robert F.Coughlin, Frederick F.Driscoll, "Operational Ampliliers and Linear Integrated Circuits",6th Edition.
PHI.2001

3. B.S.Sonde, "system design using Integrated Circuits", 2nd Edition, New Age Pub, 2001

4. Gray and Me1,er, "Analysis and Design of Analog Integrated Circuits", Wile-v International, 2005.
5. Michael Jacob, "Applications and Design with Analog Integrated Circuits". Prentice Hall of lndia,1996.
6. William D.Stanley, ''Operational Amplifiers with Linear Integrated Circuits", Pearson Education,2004.

7. S.Salivahanan & V-S. Kanchana Bhaskaran. "Linear lntegrated Cirouits", TMH. 2008.
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EC6502 PRINCIPI,ES OF DIGII.AL SIGNAL PROCF]SSIT-G

OBJECTIVES:

I r To learn discrete Fourier translorm and its propenies
l l To knowthe characteristics of IIR and FIR filters leam the design of infinite and finite irnpulseresponse filters

for filtering undesired signals

E To understand Finite word length effects

1 l To study the concept of Multirate and adaptive filters

T]NIT I DISCRETE FOTIRIER TRANSFORM
Discrete Signals and Sl,stems- A Revierv - Introduction to DFT - Properlies of DFT - Circular Convolution -
Filtering methods based on DFT - FFl' Algorithms -Decimation in time Algorithms, Decimation in frequency
Algorithms - Use of FFT in Linear Filtering.

I, I'P C

3101

9

TINIT II IIR FILTER DESIGN
Structures of IIR - Analog filter design - Discrete time IIR filter fi'om analog tilter - IIR filter design by lmpulse
Invariance. Bilinear transformation. Approrimation of derivatives - (LPF, HPF, BPF, BRF-) filter design using
frequency translation.

TINIT III FIR FILTER DESIGN 9
Structures of FIR - Linear phase FIR filter - Fourier Series - F'ilter design using u,indowing techniques (Rectangular
Window, i-Iamming Windou', Hanning Windorv). Frequency sanrphng techniques - Finite word length eff'ects in digital
Filtcrs: Errors" Limit Cycle, Noise Porver Spectrum.

T]NIT IV FINITE WORDLENGTH EFFECTS
Fixed point and floating point number representations - ADC -Quantization- Truncation and Rounding enors -
Quantization noise - coefficient quantization error - Product quantization error - Overflo\v error - Roundoff noise
power - limit cycle oscillations due to product round ofF and overflow errors -Principle of scaling

UNIT V DSP APPLICATIONS
Multirate signal processing: Decimation, Interpolation, Sampling rate conversion by a rational factor - Adaptive Filters:
Introduction, Applications of adaptive fi ltering to equalization.

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

[Jpon completion ofthe course, students will be able to
l J apply DFT for the analysis of digital signals & systems

I design llR and FIR filters

Il characterize finite Word length eftbct on filters

t-J design the Multirate Filters

E apply Adaptive Filters to equalization

TEXT BOOK:
John G. Proakis & Dimitris G.Manolakis, "Digital Signal Processing - Principles, Algorithms &Applications".

Fourth Edition, Pearson Education / Prentice Ha1L2007.

REFERENCES:
l. Emmanuel C..lfeachor, & Barrie.W.Jervis. "Digital Signal Processing", Second Edition, PearsonEducation/

Prentice HaI1.2002.

2. Sanjit K. Mitra, "Digital Signal Processing - A Computer Based Approach", Tata Mc Graw Hi11,2007.
3. A.V.Oppenheim, R.W. Schafer and J.R. Buck. "Discrete-Time Signal Processing", 8th IndianReprint, Pearson.

2004.
4. Andreas Antoniou, "Digital Signal Processing", Tata Mc Grarv Hill. 2006.
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EC650l .TRANSNIISSION LINES AND WAVE GTIIDES

OB,IECTIVES:
o'l'o introduce the various types oftransmission lines and to discuss the losses associated.

- To give thorough understanding abor.rt impedance transfbrnration and matching.

- To use the Smith chart in problern solving.

o To impart knorvledge on lllter theories ard r,vaveguide theories

I.]NIT I 1'IN,IE, \'ARRYING ITIE,LDS AND ]\{AXWELL'S EQTI'I'IONS
Motional Electromotir,e Force, General Exptession for motronal EMF, Faraday's Lau,of Induction. Displacement current,
Maxu,ell's equation in the point or dilferential lbrm. Maxu,ell's equations in Integral form, Maxrvell's equations liom
Gauss's Larl Maxr.vell's equations and Boundary conditions. Po-vnting's theorem, Time harmonic (sinusoidal) fields,
It4axlvell's equations in phasor form.

TINIT II TRANSMISSION LINES
Need for Transmission Lines, T1,pes of Transmission lines, Characterization in terms ofprimary aild secondar),constants,
Characteristic impedance. General wave equation, Loss less propagation. Propagation constant, Wave reflection at

disoontinuities, Voltage standing r,r'ave ratio. Transmission line of finite length, The Smith Chart. Smith Chart calculations
lbr lossy lines, Impedance matching by Quarter \ryave transformer, Single and double stub matching.

TiNII III IHE T NTFORM PL.A.NE WA\ E

Wave propagation in free space, Wave propagation in dielectrics, Forward and Backrvard Travelling Wave, Poynting
Theorem and Wave Por.ver, Energl, ofthe Radiated u,ave, Propagation in good conductors and good dielectrics, Skin effect,
Wave polarization, Linearly, Elliptically and Circularly polarized waves,

T]NIT IV TR{NSN,IISSTON,A.ND REFLECTION OF PLANE WAVES AT BOT]NDARIES
Normal incidence of Uniform Plane waves: Conductor-Conductor interlbce, Dielectric-Dielectric interface, Dielectric-
perfbct Conductor interface, Dieleclric-Conductor interface. Oblique incidence on a plane boundary for perpendicular
polarization, Dielectric-Dielectric interface, Dielectric-Conductor interface.

t]NIT V WAVE GTIIDIiS AND CAVITY RESONATORS
General Wave behaviours along unilorm Guiding struoturcs. Transverse Electromagnetic rvaves, Transverse Magnetic
rvaves. Transverse Electric u'aves, TM and TE waves bctrvsen parallel plates, TM and TE rvaves in Rectangular rvave
guides, Bessel's differential equation and Bessel funotion. TM and TE n'aves in Circular w,ave guides, Rectangular and
circular cavity Resonators.

TOTAL (L: ,{5+T:15):60 PERIODS
OUTCOMES

Upon compietion ofthe course, students will be able to:

- Discuss the propagation ofsignals through transmission lines.

o Analyze signal propagation at Radio 'liequencies.

- Explain radio propagation in guided systems.

- Utilize cavity resonators.

TEXT BOOK:
1. John D Ryder, "Networks lines and fields", Prentice Hall of India, New Delhi, 2005

REFERENCES:
1. William H Ha1.t and Jr John A Buck. "Engineering Electromagnetics" Tata Mc Graw-Hill Publishing Company Ltd,

NewDelhi,2008.
2. David K Cheng, "Field and Wave Electromagnetics", Pearson Education Inc, Delhi, 2004.

3. John D Kraus and Daniel A Fleisch, "Electromagnetics with Applications", Mc Grarv Hiil Book Co,2005.

4 . GSN Ra3u, 'Electromagnetic Field Theory and Transmission Lines", Pearson Education, 2005.

5. Bhag Singh Guru and HR Hiziroglu, "Electromagnetic Field Theory Fundamentals", Vikas Publishing House,
NewDelhi,2001.

6. N. Naral,nnn Rao, " Elements of Engineering Electromagnetics" 6th edition Prentice Ha11.2004.
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EC650l .TRANSNIISSION LINES AND WAVE GTIIDES

OB,IECTIVES:
o'l'o introduce the various types oftransmission lines and to discuss the losses associated.

- To give thorough understanding abor.rt impedance transfbrnration and matching.

- To use the Smith chart in problern solving.

o To impart knorvledge on lllter theories ard r,vaveguide theories

I.]NIT I 1'IN,IE, \'ARRYING ITIE,LDS AND ]\{AXWELL'S EQTI'I'IONS
Motional Electromotir,e Force, General Exptession for motronal EMF, Faraday's Lau,of Induction. Displacement current,
Maxu,ell's equation in the point or dilferential lbrm. Maxu,ell's equations in Integral form, Maxrvell's equations liom
Gauss's Larl Maxr.vell's equations and Boundary conditions. Po-vnting's theorem, Time harmonic (sinusoidal) fields,
It4axlvell's equations in phasor form.

TINIT II TRANSMISSION LINES
Need for Transmission Lines, T1,pes of Transmission lines, Characterization in terms ofprimary aild secondar),constants,
Characteristic impedance. General wave equation, Loss less propagation. Propagation constant, Wave reflection at

disoontinuities, Voltage standing r,r'ave ratio. Transmission line of finite length, The Smith Chart. Smith Chart calculations
lbr lossy lines, Impedance matching by Quarter \ryave transformer, Single and double stub matching.

TiNII III IHE T NTFORM PL.A.NE WA\ E

Wave propagation in free space, Wave propagation in dielectrics, Forward and Backrvard Travelling Wave, Poynting
Theorem and Wave Por.ver, Energl, ofthe Radiated u,ave, Propagation in good conductors and good dielectrics, Skin effect,
Wave polarization, Linearly, Elliptically and Circularly polarized waves,

T]NIT IV TR{NSN,IISSTON,A.ND REFLECTION OF PLANE WAVES AT BOT]NDARIES
Normal incidence of Uniform Plane waves: Conductor-Conductor interlbce, Dielectric-Dielectric interface, Dielectric-
perfbct Conductor interface, Dieleclric-Conductor interface. Oblique incidence on a plane boundary for perpendicular
polarization, Dielectric-Dielectric interface, Dielectric-Conductor interface.

t]NIT V WAVE GTIIDIiS AND CAVITY RESONATORS
General Wave behaviours along unilorm Guiding struoturcs. Transverse Electromagnetic rvaves, Transverse Magnetic
rvaves. Transverse Electric u'aves, TM and TE waves bctrvsen parallel plates, TM and TE rvaves in Rectangular rvave
guides, Bessel's differential equation and Bessel funotion. TM and TE n'aves in Circular w,ave guides, Rectangular and
circular cavity Resonators.

TOTAL (L: ,{5+T:15):60 PERIODS
OUTCOMES

Upon compietion ofthe course, students will be able to:

- Discuss the propagation ofsignals through transmission lines.

o Analyze signal propagation at Radio 'liequencies.

- Explain radio propagation in guided systems.

- Utilize cavity resonators.

TEXT BOOK:
1. John D Ryder, "Networks lines and fields", Prentice Hall of India, New Delhi, 2005

REFERENCES:
1. William H Ha1.t and Jr John A Buck. "Engineering Electromagnetics" Tata Mc Graw-Hill Publishing Company Ltd,

NewDelhi,2008.
2. David K Cheng, "Field and Wave Electromagnetics", Pearson Education Inc, Delhi, 2004.

3. John D Kraus and Daniel A Fleisch, "Electromagnetics with Applications", Mc Grarv Hiil Book Co,2005.

4 . GSN Ra3u, 'Electromagnetic Field Theory and Transmission Lines", Pearson Education, 2005.

5. Bhag Singh Guru and HR Hiziroglu, "Electromagnetic Field Theory Fundamentals", Vikas Publishing House,
NewDelhi,2001.

6. N. Naral,nnn Rao, " Elements of Engineering Electromagnetics" 6th edition Prentice Ha11.2004.
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ffiemN&g'ffiffi$#ffi
(Recognised by DOE, Government of lndia)

CERTIFICATE

This is to certify that R.MEENAKSHI doing B.E (ECE) at IDHAYA

ENGINEERING COLLEGE FOR WOMEN has undergone In-plant Training (JUNE 27th

2016 to JtILY 2nd 2016) at Railnet Software Solutions.

The program includes the study and observation of the Railway Data Nehvork and

the functionality of components used. The training program also includes the study of thc

working of Software packages and network gargets used in Automated Train Platfrrrm

Announcement, Coach Display System lvhich are in use for public at Madurai Raihvay

Junction. Studies were made on FOIS and Loco Pilot performance.

Thtr Field visits include working of 140 ton Hydro-Mechanic crane rvhich is working

on autonrated digital sensors, rvorking of microwave transmitter used for n'ircless

communication for rail Movement, technical visit for OFC transmission Centre, Digital

exchangc and Train Route Relay Cabin.

During the training period, the student's conduct was good.
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Phone : 0452 - 2308785, Railway :72785

Railway Mixed Hr. Sec, $chool Campus, Railway Colony,
E-mail : railnetmdu@gmail.com 0 Web :www.railnet.srwwo.com
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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

A/f
pRltJCtpAr_

_ rdhaya Engrneerino Collggp r" '',
ilSinarpalaym Road, CliiNlJA$tl c .

tiallakurichi Tatruk, Villupurio ilrsrrre

SANJEEV
Highlight

SANJEEV
Highlight



EC6s01 DIGI'TAT, CON,I N{ T]NICATION

OBJECTIVES:

- To kno* thc principlcs ofsampling & quantization

- To study tlie various rvavefbrm coding schemes

- To leam the various baseband transmission schemes

- To understand the various Band pass signaling schemes

- To knorvthe lundamentals o{'channel coding

TINIT I SAN{PLING & QT]ANTIZATION
Low pass sampling - Aliasing- Signal Reconstruction-Quantization - Uniform & non-uniform quantization -

quantization noise - Logarithmic Companding of speech signal- PCM - TDM

TINIT II WAVEFORM CODING
Prediction filtering and DPCM - Delta Modulation - ADPCM & ADM principles-Linear Predictive Coding

UNIT III BASEBAND TRANSMISSION
Properties of Line codes- Power Spectral Density of Unipolal I Polar RZ & NRZ - Bipolar NRZ - Manchester- ISI -
Nyquist criterion for distortionless transmission - Pulse shaping - Correlative coding - Mary scherres - Eye pattem -
Equalization

T]NIT IV DIGITAL MODULATION SCI{EME
Geometric Representation of signals - Generation. detection, PSD & BER of Coherent BPSK, BFSK &QPSK - QAM -

Carier Synchronization - structure of Non-coherent Receivers - Principle of DPSK.

UNITV ERRORCONTROLCODING
Channel coding theorem - Linear Block codes - Hamming codes - Cyclic codes-Convolutional codes - Vitterbi Decoder

TOTAL:45 PERIODS

OUTCOMES:

LTPC
3 0 0J

ra

(D

-
-
-

Upon completion of the course, students will be able to

Design PCM systems

Design and implement base band transmission schemes

Design and implement band pass signaling schemes

Analyze the spectral characteristics ofband pass signaling schemes and their noise performance

Design error control coding schemes

TEXT BOOK:
1. S. Haykin, "Digital Communications", John Wiley, 2005

REF'ERENCES:
l. B. Sklar, "Digital Communication Fundamentals and Applications", 2"d Edition, Pearson Education,20O9

2. B.P.Lathi, "Modem Digital and Analog Communication Systems" 3'd Edition, Oxford UniversityPress 2007

3. H P Hsu, Schaum Outline Series - "Analog and Digital Communications", TMH 2006

4. J.G Proakis, "Digital Communication", 4th Edition, Tata Mc Graw Hill Company, 2001.
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EC6303 SIGNALS AND SYSTEN'IS

OB.IEC'I'IVES

- To understand the basic propefiies of signal & systems and the various methods olclassification

- 'l'o learn l-aplace Translbrm &Fourier transform and their properties

,. 'l'o knou,Z transibrm & DTFT and the ir properlies

- -fo charaoterize [-'ll systems in the Time domain and various Transfbrm domains

T]NII'I CLASSIFICATIONOI.'SIGNALSANDSYS'IE,N,IS
Continuous time signals (CT signals) - Discrete tin're signals (D'l- signals) - Step. Ramp. Pulse. Impulse. Sinusoidal.
Exponenlial. Classillcation ofCT and DT signals - Periodic & Aperiodic signals. Deternrinistic & Random signals. Energl'
& Por.ver signals - CT systems and DT systems- Classification of s-ystems * Static & Dynanric. Linear & Nonlinear.
Time-variant & Time-invariant. Causal & Nonoausal. Stable & Llnstable.

UNIT II ANALYSIS OF CONTINUOT]S TIME SIGNALS
Fourier series analysis-spectrum ofContinuous Time (CT) signals- Fourier and Laplace Trans{brms in CT Signal Analysis
- Propenies.

UNIT III LINEAR TINIE INVARIANT. CONTINT]OUS TIME SYSTEN,IS
Differential Equation-Block diagram representation-impulse response, convolution integrals-Fourier and Laplace
transforms in Analysis of CT systems

UNIT IV ANALYSIS OF DISCRETE TINIE SIGn"r\LS
Baseband Sampling - DTFT - Propcrties oIDTFT - Z Transform - Properties olZ Transform

T]NIT V LINEAR TI]\{E INVARIANT-DISCRETE TIN{E SYSTEMS
Ditforence Equations-Block diagram representation-lmpulse response - Convolution sum- Discrete Fourier and Z
Transfbnn Analysis of Recursive & Non-Recursive systems

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

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

- Analyze the properties ofsignals & systems

- Apply Laplace trans{brm, Fourier translbrm, Z transform and DTFT in signal analysis

- Analyze continuous time LTI systems using Fourier and Laplace Transfbnns
(D Analyze discrete time LTI systems using Z transform and DTFT

TEXT BOOK:

l. Allan V.Oppenheim. S Wilsky and S.H.Nawab, ''signals and Systems". Pearson.2007

REFERENCES:
1. B. P. Lathi,'?rinciples of Linear Systems and Signals", Second Edition, Oxford,2009.

2. R.E.Zeimer, W.H.Tranter and R.D.Fannin, "Signals & Systems - Continuous and Discrete",Pearson, 2007.

3. John Alan Stuller, "Aa lntroduction to Signals and Systems", Thomson, 2007.

4. M..l.Roberts, "Signals & Systems Analysis using Transform Methods & MATLAB", Tata McGrawHtll,2007.
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[i,c6602

OI},JECTI\'ES:

,4NTENNA AND WAVE PROPAGA'I'ION

,. To give insight o1'the radiation phenomena,

- To give a thoror.rgh understanding ofthe radiation characteristics ofdifltrenl lypes olantennas

- To create a\l/areness about the dilGrent types of propagation o1' radio waves at difT-erent Iiequencies

T]NIT I FUNDAN,II,NTAI,S OI,- RADIA'IION
Definition of antenna parameters - Gain, Directivity, Effective aperture, Radiation Resistance. Band rvidth, Beam u.idth.
Input Impedance. Matching - Baluns, Polarization mismatch. Antenna noise temperature, Radiation from oscillating
dipole, Half wave dipole. Folded dipole. Yagi array.

UNIT II APERTT]RT] AND SLOT AN'I'ENNAS
Radiation from rectanguliu' apeffurcs. Unifbrm and Tapered apefiure, Horn antenna . Reflector antenna. Aperture
blockage. Feeding structures, Slot antennas,Microstrip antennas - Radiationmechanism - Application,Numerical
tool for antenna analysis

T]NIT III AN'I'ENNA ARRAYS
N element linear array. Pattern multiplication. Broadside and End fire array - Concept of Plrased alrays. Adaptive
array, Basic principle of antenna Synthesis-Binomial array

TINIT IV SPECIAL ANTENNAS
Principle of frequency independent antennas -Spiral antenna, Helical antenna, Log periodic. Modern anlennas-
Reconfigurable antenna, Active antenna. l)ielectric antennas, Electronic band gap structure and applications, Antenna
Mcasurenrents-Test Ranges. Measurement of Gain, Radiation pattern, Polarization, VSWR

TINIT V PROPAGATION OF RADIO WAVES
Modes of propagation , Structure of atmosphere , Ground wave propagation , Tropospheric propagation , Duct
propagation, Troposcatter propagation, Flat earth and Curved earth concept SIq' wave propagation - Virnral height,
critical frequency . Mtrrimum usable frequency - Skip distance,Fading , Multi hop propagation

TOTAL:.{5
PERIODS

OT]TCOMES:

Upon completion of the course, students will he able to:

Explain the various types of antennas and wave propagation.

Write about the radiation from a current element.

Alalyze the antenna arrays, aperture antennas and special antennas suoh as frequencyindependent and broad
band

LTPC
J 0 t)3
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TEXT BOOK:
l. John D Kraus," Antennas for all Apptications", 3'd Edition, Mc Grarv Hill. 2005.

R"E,FERENCES:

1 . Edward C.Jordan and Keith G.Balmain" Electromagnetic Waves and Radiating Systems" PrenticeHall of India, 2006

2. R.E.Collin,"Antennas and Radiowave Propagation", Mc Grarx, Hill 1985.

3. Constantine.A.Balanis "Antenna Theory Analysis and Design", Wiley Student Edition, 2006.

4. Rajeswari Chatterjee, "Anteuna Theory and Practice" Revised Second Edition New Age Intemational

Publishers. 2006.

5. S. Drabowitch, "ModemAntennas" SecondEdition, SpringerPublications,2007.

6. Robert S.Elliott "Antenna Theory and Design" Wiley Student Edition, 2006.

7. H.Sizun "Radio Wave Propagation for Telecommunication Applications", First lndian Reprint, Springer Pubfications,

2007.
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EC6601 VLSI DESIGN

OBJECTIVES:

o In this course, tlie MOS qircuit realization of the various building blocks that is common to any microprocessor or
digital VI-Sl circriir is studied.

o Architectural choices and perfonnance tradeoffs involved in designing and realizing the circuits in CMOS
technology are discussed-

o The mairr fbcus in this course is on the transistor circuit level design and realization for digital operation and the
issues involved as rvell as the topics covered are quite distincr liom those encountered in courses on CMOS Analog
IC design.

UNIT I MOS TRANSISTOR PRIN('IPLE
NMOS and PMOS transistors, Process parameters lbr MOS and CMOS, Electrical properties ofCMOS circuits
and device modeling, Scaling principles and fundamental limits, CMOS inverter scaling, propagation delays, Stick
diagram, Layout diagrams

TINIT II CONIBINATIONAL LOGIC CIRCT]I1'S
Eramples of Combinational Logic Design, Elmorc's constant, Pass transistor Logic, Transmission gates. slatic and
dynamic CMOS design, Porvel dissipalion - Lo,w porver design principles

trNIT III SEQt.TENTTAL LOGIC CIRC[TTTS
Static and Dynamic Latches and Regislers, Timing issues, pipelines. clock strategies. Memory architccture and memory
control oircuits. Low power memory circuits, Synchronous and Asvnchronous dosign

UNIT IV DESIGNING ARITHN{ETIC BTIILDING BI,OCKS
Data path circuits. Architectures for ripple cary adders, carry look ahead adders. lligh speed adders, accurnulators,
Multipliers, dividers. Barrel shifters, speed and area tradeoff

UNIT V IMPLEMENTATION STRATEGIES
Full custom and Semi custom design, Standard cell design and cell libraries, FPGA building block architectures, FPGA
interconnect routing procedures.

TOTAL: 45 PERIODS
OUTCOMES:

[Jpon completion of the course, students should

- Explain the basic CMOS circuits and the CMOS process technology

o Discuss the techniques ofchip design using programmable devices.

o Model the digital system using Hard,rvare Description Language.

TEXTBOOKS:
1. Jan Rabaey, Anantha Chandrakasan, B.Nikolic, "Digital Integrated Circuits: A Design Perspective", Second

Edirion, Prentice Halt ollndia, 2003.

2. M.l. Smith, 'Application Specific Integrated Circuits", Addisson Wesley, 1997

REFERENCES:
l. N.Weste, K.Eshraghian, "Principles of CMOS VLSI Design", Second Edition, Addision Wesley1993.

2. R.Jacob Baker, Harry W.LI., David E.Boyee, "CMOS Circuit Design, Layout and Sirnulation",Prentice l{all

oflndia 2005.

3. A.Pucknell, Kamran Eshraghian. "BASIC VLSI Design", Third Edition, Prentice Hall of India, 2007.
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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

rdhaya Engrneeri::gg f e iiege f,rr lnr+meri
r{ai na rpa i a yr,: R c ;: J C ii i l.t ii A :j lU- r-,'',{ "i; t f, :l u

\a i la k u rie ir i Ts i ir x. ir i ! i r i; r i n.i"t ;'j :., i i: c?

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
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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
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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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T]NIT III MT]LTIN{EDIA SYSTEN,IS DESIGN 9

Multirnedia basics - Multimedia applications - Multimedia system architecture - Evolving technologies for n'rultimedia - Defining
objects fbr multimedia systems - Multimedia data intertacestandards - Multimedia databases.

IT650I GRAPHICS AND MTII-TIN,TI,DIA L T P C
3003

OBJECTI\-ES:
Thc student should be made to:
o Develop an understanding and awareness ofhow issues such as content, information architecture, motion. sound, design, and technology
' merge to form effective and compelling interactive experiences for a r.vide range ofaudiences and end users.

r Be l'amiliar r.vith various software programs used in the creation and implementation of multi- media (interactive. motion/animation,
presentation. etc. ).

. Be aware of current issues relative betraeen new emerging electronic technologies and graphic design (i.e. social, cultural, cognitive, etc).
understand the relationship between critical anallsis and the practical application ofdesign.

. Appreciate the importance oftechnical ability and creativily within design practice.

TINIT I OUTPUT PRIMITIVES 9

Basic - Line - Curve and ellipse drawing algorithms - Examples = Applications - Attributes - Two- Dimensional geometric
transfbrmations - Two-Dimensional clipping and viewing - Input techniques.

UNIT II THREE-DIMENSIONAL CONCBPTS 9

Three-Dimensional object representations - Three-Dimensional geometric and modelingtransibrmations - Three-Dimensional viewing -
Hidden surlace elimina(ion

- Color models - Virtual realitv - Animation.

UNIT IV MITLTIN{EDIA FILE HANDLING 9
Compression and decompression - Data and file lbrma1 standards - Multimedia I/O technologies-Digital voice and audio - Video image
and animation - Full motion video - Storaqe and retrieval technologies.

UNIT V HYPERN{EDIA 9

Multimedia authoring and user interface - Hypernedia messaging - Mobile messaging-Hypermedia message component -
Creating hypennedia message - Integrated tnultimedia message standards - Integrated document management - Distributed
multimedia systems.

TOTAL:45 PERIODS
OUTCOMES:

Upon completion of the course, the student should be able to:
r Elfectively and creatively solve a wide range ofgraphic design problems

. Form effective and compelling interactive experiences for a wide range ofaudiences.

r Use various software programs used in the creation and implementation of multi-media(interactive, motion/animation, presentation,
etc.).

r Discuss issues relaled 1o emerging electronic technologies and graphic design

TEXT BOOKS:
1- Donald Heam and lr4 Pauline Baker, "Computer Graphics C Version", Pearson Education,20O3

2. analeigh, P. K and Kiran Thakrar, "Multimedia Systems and Design", PHI. 2003.

REFERENCES:
l. Judith Jeffcoate, "Multimedia in practice: Technology and Applications", PHI, 1998.

2. Foley, Vandam, Feiner and Huges, "Computer Graphics:Principlesand Practice", 2'dEdition,PearsonEducation,

2003
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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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tT6602 SOFTWARE ARCHITECTTIRES t.t'P(l
3 00 J

OBJECTIVF]S:
r Understand softr'vare architectural requirements and drivers

o Be exposed to architectural stylcs and views

o Be familiar rvith architeciures for emerging technologies

TINIT I INTRODT]CTION AND ARCHITECTT]RAL DRI\/ERS 9

Intro<luction - Wliat is soltrvare arohitecture? - Standard Deflnitions - Architectural structutcs - Inlluence of softu,are arclritectul'e on

organization-both business and techr.rical - Architecture Business Cycle- Introduction Functional requirements - Technical constraints -
Quality Altributes.

tlNITIl QUALITY;\TTRIBIITFIWORKSHOP
Qualit.v Attribute Workshop - Documcntir.rg Qualit.v Atlributes - Six part scenarios - Case studies

T]NIT III ARCHITECTURA,L VIEWS 9

lntroduction - Standard Definitions for viervs - Structures and vieu,s - Representing views-availablenotations - Standard viervs - 4il
view of RUP, Siemens 4 views, SEI's perspectives and views - Case studies

TINIT IV ARCIIITECTT]RAL STYI.ES
Introduction - Data tlow styles - Call-return sg,les * Shared Information styles - Event styles - Casestudies for each style.

T]NIT V DOCTIN{ENTINC THE ARCHITECTURE 9

Good practices - Documenting the Viervs using UML - Merits and Demerits of using visual languages - Need for formal languages -
Architectural Description Languages - ACME - Case studies. Special topics: SOA and Web services - Cloud Computing - Adaptive
structures' 

TorAL: 45 PERI.DS

OUTCON{trS:
Upon Completion of the course, the students wiil be able to

. Explain influence ofsoftware archilecture on business and technical activities

o Identiti key architectural structures

r Use styles and views to speciry architecture

r Design document for a given architecture

TEXT BOOKS:
1 . Len Bass, Paul Clements, and Rick Kazman, "Softu,are Architectures Principles and Practices",2'd Edition, Addison-Wesley, 2003.

2. Anthonl, J Lattanze, "Architecting Software Intensive System. A Practitioner's Guide", AuerbachPublications, 2010.

REFERENCES:
r Paul Clements, Felix Bachmann, Len Bass, David Garlan, James Ivers, Reed Little, Paulo Merson, Robert Nord, and .Iudith Stafford,

"Documenting Sofhvare Architectures. Views andBeyond". 2nd Edition. Addison-Wesley,20l0.

r Paul Clements, Rick Kazrnan, and Mark Klein, "Evaluating soliware architectures: Methods andcase studies. Addison-Wesley. 2001.

. Rajkumar Buyya, .Iames Broberg, and Andrzej Goscinski, "Cloud Cornputing. Principles andParadigms", John Wiley & Sons, 2011

o Mark Hansen, "SOA Using Java Web Services", Prentice Hall,2007

a David Garlan, Bradley Schmerl, and Shang-Wen Cheng, "Softr.r,are Architecture-Based Self- Adaptation," 3l-56. Mieso K Denko,

Laurence Tianruo Yang, and YanZang (eds.), "AutononricComputing and Netrvorking". Springer Verlag, 2009
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IT6701 I N FOII\'IATI O\ NI A }.' AC Ii\I I.]\ I- I,I'PC
3003

OBJECTIVES:
r 'lo expose students with the basics of managing the inlhrmation

r To erplore the various aspects ofdatabase design and modelling,

r To examine the basic issues in information governanoe and information integration

. To understand the overviewofinlbrmation architecture.

UNIT I DATABASE MODELLING, MANAGEN{ENT AND DEVELOPNIENT 9

Database design and modelling - Business Rules and Relationship; Java database Connectivity (.IDBC), Database eonnection Manager, Stored

Procedures. Trends in Big Data systems including NoSQL - Hadoop HDFS, MapReduce, Hive. and enhancenients.

TINIT II DATA SBCURITY AND PRIVACY 9

Program Security. Malicious code and controls against threats; OS level protectio,r; Security - Firer'valls. Netuork Security Intrusion
detection s),stems. Data Privacy principles. Data Privacl, Laws and compliance.

T]NIT III INFORMATION GOVERNANCE 9

Master Data Management.(MDM) - Overvierv, Need for MDM. Privacy, regulatory requirements andcompliance. Data Governance -
Synchronization and data quality management.

fINII-IV INFORN{ATION ARCHTTECTURE 9

Principles of Infbrmation architecture and framework- Organizing information. Navigation systems andlabelling systems, Conceptual design.
Grarrularity of Content.

UNIT V INFORMATION LIFECYCLE N{ANAGEMENT 9

Data retention policies; Confidential and Sensitive data handling. lifecycle management costs. Archive data using Hadoop, Testing and
delivering big data applications for performance and functionality; Challenges with data administration,

TOTAL: 45 PERIODS

OUTCOMES:

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

o Cover core relational database topics including logical and physical design and modeling

r Design and implement a complex information system that meets regulatory requirements;define and manage an organization's
key masler data enlities

o Design, Create and maintain data warehouses.

. Leam recent advances in NOSQL , Big Data and related tools.

TEXT BOOKS:

1. Alex Berson, Lany Dubov MASTER DATA MANAGEMENT AND DATA GOVERNANCE,2/E,Tata McGraw Hill, 2011

2. Security in Computing, 4,/E, Charles P. Pfleeger, Shari Lawrence Pfleeger, Prentice Hall; 2006

3. Information Architecture for the World Wide Web, Peter Morville, Louis Rosenfeld ; O'ReillyMedia; 1998

RE,FF],RE,NCES:

l. Jeffrey A. Hoffer, Heikki Topi, V Ramesh - MODERN DATABASE MANAGEMENT, 10 Edition,PEARSON, 2012

2. http://nosql-database.orq/ Next Gen databases that are distributed, open source and scalable.

3. http://ibm.com,/big-data - Four dimensions of big data and other ebooks on Big Data Analytics

4. Inside Cyber Warfare: Mapping the Cyber Underworld- Jef&ey Car, O'Reilly Media; SecondEdition 2011
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1T6702 DATA WAREHOTISING AND DATA N,IINING I,T PC

J003
OB,IE,CTIVES:
The student should be made to:

r Be familiar ivith the concepts of data r.varchouse and data mining,

o Be acquainted rvith the tools and techniques used lbr Knor.vledge Discovery in Databases.

TINIT I DAI'A WAREHOTISING 9

Data warehousing Components -Building a Data u,arehouse - Mapping the Data Warehouse to aMultiprocessor Architecture - DBMS
Schemas for Decision Support - Data Extraclion, Cleanup, andl'ransformation Tools -Metadata.

TINIT II BT-ISINESS ANALYSIS 9

Reporting and Query tools and Applications - Tool Categories - The Need fbr Applicalions - Cognoslmpromptu - Online Analytical
Processing (OLAP) - Need - Multidimensional Data Model - OLAP Guidelines - Multidimensional versus Multirelational OLAP -
Categories of Tools - OLAP "Iools andthe lirtemet.

T]NIT III DATA NIINING 9

Ir.rtroduction - Data - Types of Data - Data Mining Functionalities - lnterestingness of Pattenrs -Classil]cation of Data Mining
Systems - Data Mining Task Primitives - Integration of a Data MiningSyslem wilh a Data Warehouse - lssues -Data Preprocessing.

IINIT IV ASSOCIATION RT]LE ]IIINING AND CI,ASSIFICATION 9

Mining F'requent Patterns. Associations and Correlations - Mining Methods - Mining various Kinds of Associatior.r Rules - Correlation
Analysis - Conslrainl Based Association Mining - Classification andPrediction - Basic Concepts - Decision Tree lnduction - Bayesian
Classificalion - Rule Based Classitlcation - Classification by Back propagation * Support Vector Machines - AssociativeClassification

- Lary [-eamers - Other Classification Methods - Prediction.

UNIT V CLTISTERING AND TRENDS IN DATA MINING 9

Cluster Analysis - Types of Data - Categoization of Major Clustering Methods - K-means- Partitioning Methods - Hierarchical
Methods - Densif-Based Methods -Grid Based Methods - Model-Based Clustering Methods - Clustering High Dimensional Data -
Constraint - Based ClusterAnalysis - Outlier Analysis - Dala Mining Applications.

TOTAL:45 PERIODS

OUTCOMES:
Aftcr completing this course, the student rvill be able to:
. Apply data mining techniques and methods to large data sets.

. Use dala mining tools.

. Cornpare and contrast the various classifiers.

TEXT BOOKS:
1. Alex Berson and Stephen J.Smith, "Data Warehousing, Data Mining and OLAP", Tata McGraw -Hill Edition, Thirteenth Reprint

2008.

2. Jiawei Han and Micheline Kamber, "Data Mining Concepts and Techniques''. Third Edition,Elsevier,2072.

REFERENCES:
1. Pang-Ning Tan, Michael Steinbach and Vipin Kumar, "Introduction to Data Mining",Person

Education" 2007.

2. K.P. Soman, Shyam Diwakar and V. Aja, "Insight into Data Mining Theory and Practice", EasternEconomyEdition, Prentice Hall of
India,2006.

3. G. K. Gupta, "Introduction to Data Mining with Case Studies", Eastern Economy Edition, PrenticeHall of India, 2006.

4. Daniel T.Larose, "Data Mining Methods and Models", Wiley-lnterscience, 2006.
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IT680l SERVICE ORIENTED ARCHITECTURE Lt'P(l
300J

OBJECTIYES:
The student should be made to:

. Leam XML fundamentals.

o Be exposed to build applioations based on XML.
e Understand the key principles behind SOA.

r Be familiar with the web services technology elements for realizing SOA.

r Leam the various web service standards.

UNIT I INTRODT]CTION TO XNIL
XML document structure - Well formed and valid documents - Namespace s DTD - XML Schema -X-Files.
TINIT II BTIILDING XN{I,. BASED APPLICATIONS

Parsing XML - using DOM, SAX - XML Transfbrmation and XSL - XSL Formatling - ModelingDatabases in XML.

UNIT III SERVICE ORIENTED ARCHITECTT]RE
Characterislics of SOA, Comparing SOA with Client-Server and Distributed architectures - Benefits ofSOA -- Principles of Service
orientation - Service layers.

UNIT IV WEB SERVICES
Service descriptions - WSDL - Messaging rvith SOAP - Serwice discovery - UDDI - MessageExchange Pattems -

Orchestration - Choreography -WS Transactions.

I.]NIT V BUILDING SOA-BASED APPLICATIONS 9

Service Oriented Analysis and Design - Service Modeling - Design standards and guidelines --Composition-WS-BPEL-WS-
Coordination - WS-Policy - WS-Securif - SOA support in .I2EE.

TOTAL:45 PERIODS
OTITCOMES:

flpon successful completion ofthis course, students will be able to:
o Build applications based on XML.
r Develop web services using technology elements.

o Build SOA-based applications for inlra-enterprise and inter-enterprise applications.

TEXTBOOKS:
1. Ron Schmelzer et al. " XML and Web Services", Pearson Education,2002

2. Thomas Erl, "service Oriented Architecture: Concepts. Technology, and Design", PearsonEducation, 2005

REFERENCES:
I . Frank P.Coyle, "XML, Web Services and the Data Revolution", Pearson Educat ion,2002.

2. Eric Newcomer. Creg Lomow. "Understanding SOA wirh Web Services". Pearson Education.20O5.

3. Sandeep Chatterjee and James Webber, ''Developing Enterprise Web Services: An Architect'sGuide",PrenticeHall,20044.

4. James McGovern,Sameer Tyagi, Michael E.Stevens, Sunil Matherv, "Java Web. Services Architecture", Morgan Kaufinann Publishers,

2003.
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cs6004 CYBER FORENSICS t.'t' P c

J003
OBJECTIVES:

The student should be made to:
. Learn the security issues network layer and transpofi layer

r Be exposed to security issues ofthe application layer.

. Leam computer forensics.

o Be lbmiliar with fcrrensics lools.

. Leam to analyze and validate forensics data.

T]NIT I NETWORK LAYER SECT]RITY &'I'RANSPORT LAYER SIICTIRIT\' 9

IPSec Protocol - iP Authentication Ilcader - iP ESP - Key Managenient Protocol fbr lPSec.Transportlaler Securily: SSLprolocol.
Cryptographio Courputations - T[.S Protocol.

9UNIT II E-MAIL SECURITY & FIREWALLS
PCP - S/MIME - Internet Firewalls for Trusted System: Roles of Firewalls - Firewall related terminology- Types of Firewalls - Firervall
designs - SET for E-Commerce Transactions.

T]NIT III INTRODT]CTION TO COMPUTER FORENSICS 9

Introduction to Traditional Computer Crime, Traditional problems assooiated with Computer Crime. Introduction to Identity Theft & Identity
Fraud. Types of CF techniques - lncident and incident response methodology - Forensic duplication and investigation. Preparation for lR:
Creating response tool kit and IR team. - Forensics Technology and Systems - Understanding Computer Investigation - Data Acquisition.

UNIT IV EVIDENCE COI,I,E,CTION AND FORENSICS TOOLS g

Processing Crime and lncident Scenes - Working rvith Windows and DOS Systems. Current Computer Forensics Tools: Solirvare/
Hardware Tools.

UNIT V ANALYSIS AND VALIDATION 9
Validating Forensics Data - Data Hiding Techniques - Performing Remote Acquisition - Netlvork Forensics - Email Investigations -
Cell Phone and Mobile Devices Forensics.

TOTAL:45 PERIODS
OUTCOMES:
I'pon completion ofthe course, lhe student should be able lo:
r Discuss the security issues network layer and transport layer.

. Apply security principles in the application layer.

r Explain computer forensics.

. Use forensics tools.

. Analyzeand validate forensics data.

TEXT BOOKS:
1 . Man Young Rhee, "h.rternet Security: Cryptographic Principles", "Algorithms and Protocols",Wiley Publications, 2003.

2. Nelson, Phillips, Enfinger. Steuart, "Computer Forensics and Investigations", Cengage Learning,India Edition, 2008.

REFERENCES:
1. .Iohn R.Vacca, "Computer Forensics", Cengage Leaming,2005

2. Richard E.Smith, "Intemet Cryptography", 3'd Edition Pearson Education, 2008.

3. Marjie T.Britz, "Computer Forensics and Cyber Crime". An Introduction", 3'd Edition, PrenticeHall, 2013
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ctrs19l ADVANCED RADIATION SYSTEMS

OBJECTIVES:

' To understand antenna radiation and its parameters.
. l'o enhance the student knowledge in the area ofvarious antenna design.

' To design mono P6lg. dipole and palch antenna and to inrpart the knouledge about modernantenrras

T]NIT I ANTENNA FTINDANIEN'I'AI,S 9

Wave equations. radiation pattem, I{PBW,FNBW, gain and directivity" polarization, equivalent circuil. radiation resistance. Radiation
integrals. Radiation from surlace and line current distributions - dipole. monopole. loop antenna, Antenna para,neters. Lnage theory,
Induction. reciprocity theoreni, Balance to unbalance transformer, Introduction to numerical techniques.

trNIT II RADIATIOI- I,'RONI APERTURES 9

Field equivalence principle, Radiation from Rectangular and Circular apertures, Uniform apcrturc, distribution on an infinite ground
plane; Slot antenna, Horn antenna, Refleclor antenna. aperlure blockage. design considerations.

T]NIT III ARRAYS 9

Introduction-General structure ofphased array, linear array theory. variation ofgain as a function ofpointing direction, effbcts ofphase
quantization, liequency scanned arrays, analog beamfbrming matrices-Active modules, digital beam fbrming, MEMS technology in
phased arrays-Retrodirectiveand self phased arrays.

TINIT IY ]\{ICRO STRIP ANTENNA 9

Radiation mechanism liom patch: Excitation techniques; Microstrip dipole: Rectangular patch, Circular patch, and Ring antenna -
radiation analysis fiom transmission line model. cavity model; input impedance of rectangular and circular patch antenna: Microstrip
array and feed netrvork: Applications ofmicrostrip array antenna.

UNITV SPECIALANTENNAS ANDN{EASUREMENTS 9
Mobile phone antenna ,base station, hand set antenna, UWB antema, PIFA, Vivaldi antenna,Antenna for automobiles, Broadband
antenfla, anterula factor, Gain, impedance and radiation pattern measurements, Test sites and anechoic chamber.

TOTAL: 45 PERIODS
OI]TCOMES:

r Ability to understand antenna concepts

r Ability to design antenna for various applications

o Knorvledge ofmodem antenna design

RF],FF],RE,NCES:

1. Balanis.A, "Antenna Theory Analysis and Design", John Wiley and Sons, New York, 1982.

2. I{ubregt.J.Visser "Antenna Theory and Applications" 1s Edition. John Wiley & Sons Ltd,New,York.20l2.

3. S.Draborvitch et.al.. "Modern Antennas", 2nd Edition Springer science business Media,Inc.2005

4. Xavier Begaud, "Ultra Wide Band Antennas" , l't Edition, ISTE Ltd and.lohn Wiley & Sons Ltd, Neu,York,20l3

5. Zlrijun Zhang" Antenna Design for lr4obile Devices" l't Edition" John Wiley & Sons (Asia) Ltd, Nerv York.20l l
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ct15151
ADVANCED DIGITAL COMMUNICATION TECHNIQI.]ES

OBJECTIVES:

r To understand the basics ofsignal-space analysis and digital transmission.

o To understand the coherent and noncoherent receivers and its impact on different channelcharabteristics.

. To understand the different Equalizers

o To understand rhe cliflerenr block cotled and convolutional cotled digiral colnmunicalionslstems.

. l-o understand the basics of Vulricarrier alrd Multiuser Communications

TJNIT I COHERENT AND NON-COHEREh.T CON{N{T]NICAI-ION 9

Coherent rcceivers - Optimum receivers in WGN - IQ modulation & den-rodulation - Noncoherent receivers in random phase

channels: MFSK receivers , Rayleigh and Rician channels - Partially coherent receivers - DPSK; M-PSK: M-DPSK-IIER

Perfbrmance Analysis. Carrier Synchronization-Bit synchronization.

TINIT II EQ{IALIZATION TECITNIQTTES 9

Bald Limite<l Channels- ISI - Nyquist Criterion- Controllcd ISl-Partial Response signals- Equalization algorithms - Viterbi

Algorithm - Linear equalizer - Decision feedback equalization - Adaptive Equalization aigorithms.

TiNIT III BLOCK CODED DIGITAL CONIN'ITINICATION 9

Architecture and performance - Binary block codes: Orthogonal; Biorthogonal; Transorthogonal - Shannon's channel coding

theorem; Channel capacity; Matched filter: Concepts of Spread spectrum communication - Coded BPSK and DPSK demodulators-

Linear block codesl Hammning; Golay; Cyolic: BCH ; Reed - Solomon codes. Spacc time block codcs.

UNIT IV CONVOLT]TIONAL CODED DIGITAL CON{MTINICATION 9

Representation of codes using Polynomial, State diagram. Tree diagram, and Trellis diagram -Decoding 
techniques using

Maximum likelihood, Viterbi algorithm, Sequential and Threshold methods - Error probability perfbnnance for BPSK and Viterbi

algorithm, Turbo Coding.

T]NIT V N{TILTICARRIERAND NTT]I,TIIISERCONINIUNICAI'IONS 9

Single Vs muhicarrier modulation. orthogonal trequency division multiplexing (OFDM), Modulation and demodulation in an OFDM

system, An FFT algorithmic implementation of an OFDM system. Bit and power allocation in multicarrier modulation" Peak-to-average

ratio in multioarrier modulation. Introduction to CDMA systems, multiuser detection in CDMA systems - optimunl multiuser receiver,

suboptimum detectors, successive interference cancellation.

LTPC
3003

TOTAL: 45

OUTCOMES:

Upon Completion of the course, the students will be able to:

o Develop the ability to understand the concepts ofsignal space analysis for coherentand non- coherent receivers-

I Conceptually appreciate different Equalization techniques

. Possess knowledge on different block codes and convolutional codes.

r Comprehend the generation ofOFDM signals and the techniques ofmultiuserdetection.

PERIODS

REFERENCES:

1. BernardSklar,"DigitalCommunications", secondedition,PearsonEducation,200l.

2. John G. Proakis, "Digital Communication". Fifth Edition, Mc Graw Hill Publication, 2008.

3. M.K.Simon, S.M.Hinedi and W.C.Liudsey, "Digital communication techniques; Signal Design and Detection", Prentice Hall of
lndia, Neu Delhi. I995.

4. Richard Van Nee & Ramjee Prasad, "OFDM for Multimedia Communications" Artech House Publication, 2001.

5. Stephen G. Wilson, "Digital Modulation and Coding", First Indian Reprint, PearsonEducation,2003.

6. Simon Haykin, "Digital comnrunications". John Wiley and sons, 1998.

7. Theodore S.Rappaport, 'Wireless Communications", 2'd edition, Pearson Education,2002-
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AP5l52 r\DV,\N(]ED DIGITAL SIGN,{T, PROCESSINC LTPC
320,1

OBJE('TI\ ES:

. l-he student comprehends mathematical description antl modelling of discrete time randomsignals.

o The student is conversant with irnportant theorems and random signal processing algorithms.

r The student leams relevant figures ofmcrit such as porver, energ1,, bias and consistency.

. The sludent is lamiliar u,ith estimation, prediction. filtering, multirate concepts andtechniques.

T]NIT I DISCRETE RANDO]\{ SIGNAL PROCESSING 9+6

Discrele random processes - Ensemble averages - Wide scnse stationary process - Propefties -Elgodic process - Sample meau
& variance - Auto-correlation and Auto-correlation matrices- Properties - White noise process - Weiner Khitchine relalion -

Pou,er spech'al densiq, * Filtering random process - Spectral Factorization Theorem - Special tvpes of Random Processes -
AR.MA. ARMA Processes - Yule-Walker equations.

T]NI'[ II SPECTRT]N{ ESTIN{ATION 9+6

Bias and Consistency of estimators - Non-Parametric methods - Periodogram - Modified Periodogram - Barlett's method -
Welch^s mehod - Blackman-Tukey method - Parametric methods - AR, MA and ARMA spectrum estimation - Performance

analysis of estimators.

TINIT III SIGNAL NIODELING AND OPTIN{I.]I,T FILTERS 9+6

Inlroduction- Least square method - Pade approximation - Prony's method - Levinson Recursion -Latlice filter - FIR Wiener
filter - Filtering - Linear Prediction - Non Causal and Causal llR WeinerFilter -- Mean square error - Discrele Kalman fllter.

TJNIT IV ADAPTIVE FILTERS 9+6

FIR Adaptive filters - Newton's steepest descent method - Widrou,HolTLMS Adaplive algorithm -Convergence - Normalized
LMS - Applications - Noise cancellation - channel equalization - echo canceller - Adaptive Recursive Filters - RLS aciaptive
algorithm - Exponentially weighted RLS- sliding r.vindorv RLS.

TINIT \/ MULTIRATE SIGNAL PROCESSING 9+6

Decimation - Interpolation - Sampling Rate conversion b1, a rational factor I/D - Multistage implemenlation of sampling rate
conversion - Polyphase filter structures - Applications oimultiratesignal processing.

TOTAL45+30: 75 PERIODS

OUTCOIIES:
r 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 theorem, spectral factorization theorem, spectrum estimation, bias andconsistency of estimators.

o Wiener filtering, LMS algorithms, Levinson recursion algorithm, applications of adaptive filters

tr Decimation, interpolation, Sampling rate conversion, Applications of multirate signalprocessing

REFERENCES:

1 . John G. Proakis, Dimitris G. Manolakis, "Digital Signal Processing", Prentice Hall oflndia, New Delhi, 2005.

2. Monson H. Hayes. "Statistical Digital Signal Processing and Modeling", John Wiley andSons Lrc., Nerv York, 2006.

3. P. P. Vaidyanathan, "Multirate Systems and Filter Banks", Prentice Hall, 1992.

4. S. Kay." Modcrn spectrum Estimation theory and application", Prentice Hall. Englehood Cliffs. NJl988

5. Simon Haykin, "Adaptive Filter Theory", Prentice Hal[, Englehood Cliils, N.I1986,

6. Sophoncles.l. Orfanidis, "Optimurn Signal Prooessing ", McGrarv-Hill, 2000.
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NC5252 ADVANCED WIRELESS NETWORKS

OBJECTIVES:

o To study about advanced wireless netnork. LTE.4G and Erolutions from LTE tol-TE.
. To study about wireless IP architecture. Packet Data Protocol and LTE netrvorkarchitecture
o To study about adaptive link layer, hybrid ARQ and graphs routing protocol.
. To stud-v about mobility managelr'lent, cellular network, and micro cellular netr.vorks

I.]NIT I INTRODUCTION 9

. lrrtroduction to 1G/2Gl3Gl4G Terminology. Evolution o1- Public Mobile Services -Motivation tbr II, Bascd Wireless
Networks -Requirements and Targets for Long Term Evolulion (LTE) - Technologies for LTE- 4G Advanced Features and
Roadmap Evolutions from LTE to LTE- A - Wireless Standards. Netrvork Model-Netu,ork Connectivitv-Wireless Netrvork
Design rvrthSmall World Propertics

T]NII'II WIRELESS IP NETWORK ARCHITECTURES g

3GPP Packct Data Netrvorks - Netrvork Architecture - Packet Data Protocol (l,DP) Context -Configuring PDP Addresses
on Mobile Stations - Accessing IP Netrvorks through PSDomain - LTE netrvork Architecturc - Roaming Architeclure-
Protocol Architecture- Bearer Establishment Procedure -lnter-Workine rvith other RATs.

L'TPC
3003

T]NIT III ADAPTIVE LIN.K AND NETWORK LAYER g
Link Lavcr Capacitv of Adaptive Air Interfaces-Adaptive Transmission in Ad Hoc Nelnorks- Adaptir.e Hybricl ARe
Schemes for Wireless. Links-Stochastic Learning Link Layer Protoool- lnfrared Link Access Protocol-Graphs and Routing
Protocols-Graph rheory-Routing *'ith ropology Aggregation-Netu,ork and Aggregation Models

UNIT IV MOBILITY N{ANAGEMENT g
Cellular Networks-Cellular Systems with Prioritized Handoff-Cell Residing Time Distribution-Mobility Prediction in Pico-
and Micro-Cellular Networks

UNIT V QUALITY OF SERVICE
QoS Challenges in Wireless IP Netvvorks - QoS in 3GPP - QoS Architecture, Management and Classes -QoS Alrributes -
Management of End-to-End IP QoS - EPS BearersandQoSinlTE networks.

TOTAL:45 PERIODS
OUTCOMES:

r Familiar with the latest 4G netrvorks and LTE
r Understand about the wireless lP architecture and LTE netr,rork architecture.
r Familiar with the adaptive link layer and network layer graphs and prolocol.
. Understand about the mobility management and cellular network.
o Unrlerstand about the wireless sensor network architecture and its concept.

REFERENCES:
1 . Ayman ElNashar, Mohamed El-saidny, Mahmoud Sherif. "Design" Deployment and Performance of 4G-LTE

Networks: A Practical Approach'". .lohn Wiley & Sons- 2014

2. Crosspoint Boulevard, "Wireless and Mobile AIIJP Nehvorks", Witey Publication,2005.
3. Jyh-Cheng Chen and Tao Zhang, "IP-Based Next-Generation Wireless Networks Systems, Architeclures, and

Protocols", John Wiley & Sons, Inc. Publication,2006.
4. Minoru Etoh, 'Next Generation Mobile Systems3G and Beyond," WileyPublications,20O5.
5. Savo GIisic," advanced rvireless networks-technology and business models", ThirdEdition, .Tohn Wiley &

Sons, Ltd,20l6
6. Savo Glisic."Advanced Wireless Networks-4G Technologies". John Wiley & Sons,Ltd,2006.
7 . StefaniaSesia, IssamToufik and Matthew Baker, "LTE - The UMTS Long Term Evolution From Theory to

Practice", John Wiley & Sons, Inc. Publication, SecondEdition, 20 1 1 .
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DS529l ADVANCED DIGITAL IN,IAGE PROCESSINC LTPC
3 003

OBJECTIVES:
r To understand the image fundamentals.

o To understand the various image segmentation techniques.

. To extract feafures fbr image analysis.

o To introduce the concepts of image registration and irnage fusion

r To illuslrate 3D image visuahzation.

TINI'I'I TTJNDAMENTALS OF DIGITAL IN,IAGE PROCESSING g

Elements of visual perception, brightness, contrast, hr.re, saturation, mach band effect, 2D image transfbrms-DFT, DCT. KLT"SVD
Image enhancement in spatial and frequency domain, Revieu,of Morphological image processing.

TINIT II SEG]VII,NTATION 9
Edge detection. Thresholding. Region grorving. Fuzzy clustering, Watershed algorithm, Active contour models, Texturc fbature based
segmentation, Graph based segmentatron- Wavelet based Segmentation - Applications of image segmentation.

T]NIT III FEATT]RE EXTRA,CTION 9
First and second order edge detection operators. Phase congruenoy, Localized feature extraction - detecting image curvalure. shape
lbatures, Hough transfbmr, shape skeletonization, Boundarv descriptors, Moments, Texture descriptors- Autocorreiation, Co-occurrence
features. Runlength fleatures, Fractal model based features. Gabor filter, rvavelet fbatures.

UNIT I\r REGISTRATIOTT- An*D INIAGE FtlSlON 9
Registration - Preprocessing. Feature selection - points. lines, regions and templates Feature correspondence - Point pattem matching,
Line matching, Region matching. 'femplate malching. Transformation functions - Similarity transformation and Affine Transformation.
Resampling - Nearest Neighbour and Cubic Splines. Image Fusion - Overvie,uv of image fusion, pixel fusion, wavelet based fusion -
region based fusion.

9UNIT V 3D IMAGE VISUALIZATION
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 comected surfaces, hnage processing in 3D, Measurements on 3D images.

TOTAL:45 PERIODS
OUTCONIES:

Upon Completion of the course, the students will be able to
. Explain the fundamentals digital image processing.

o Describe image various segmentation and feature extraction techniques for image analysis.

o Discuss lhe concepts of image registration and fusion.

r Explain 3D image visualization.

REFERENCES:
1. Ardeshir Goshtasby, " 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,2008-

5. Rafael C. Gonzalez, Richard E. Woods, Digital Image Processing', Pearson,Education,Inc,,SecondEdition.2004.

6. Rick S.Blum, Zheng Liu, "Multisensor image fusion and its Applications", Taylor&
Francis,2006.
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cus071 DIGI'I'A I, CONINITiNICATION RECTiI\/ERS I,'I' P C

30 03
OBJECTIVES:

r To understand the basic principles ofdigital communication techniclues.

o To gain knorvlcdge aboul receirers lor AWCN channel and Fading clrannels.

o To understand the concepts ofsynchronization and adaptive equalization techniques.

TINII'I REVII'W OF DIGITAL COMNII]NICAI'ION TECHNIQTIES 9
Base band cornmunication; signal space representation, linear and nonlinear niodulation lechniques, Error tracking and Spectral

characteristics of digital rrodulation.

T]NI1'II OPl'tilITiN'I RECEIVERS FOR AWGN CIIANNEL
Correlation demodulator. matched tiltcr, maximum likelihood sequence detcctor. optimum receiver fbrCPM signals. optimum
fbr signals with randonr phase in AWGN channel. envelope detectionof M-ary orthogonal signals and correlated binary signals.

9

receivers

I]NIT III RECEIVERS FOR FADING CIIANNELS 9
Characterization of fading multiple channels, statistical models, flat and liequency selective fading. diversity techtliqur;. parametcr
synchronization fbr flat fading channels. digital signaling over a li"equency selective and slou,'ly fading channel ,codcd rvaveform lbr
lading channel.

UNIT IV SYNCHRONIZATION TECHNIQTJES 9
Carrier and signal syrchronization, carrier phase estimation-Pll, Decision directed loops. symbol timing estimation, maximum
likelihood and non-decision directed timing estimation, joint estimation.

T]NIT V ADAPTIVE EQTIALIZATION 9
Zero forcing algorithm, LMS algorithm, adaptive decision-feedback equalizer and E,qualization of Trellis-coded signals. Kalman
algorithrn, blind equalizers and slochastic gradicnt algorithm.

TOTAL:45 PERIODS
OUTCOMES:
flpon Completion ofthe course, the students will be able to

. Apply basic principles of digital communication techniques.

o Discuss on receivers for AWGN & Fading channel

o Describevarious slnchronizationtechniques.

r Design adaptive equalization algorithms to satisl)/ the evolving demands in digitalcommunication.

REFERENCES:
1 . Heinrich Meyer, Mare Moeneclacy, Stefan.A.Fechtel, " Digital communication receivers ", VolI & Vol Il, John Wiley, New

York, 1997.

2. H.Meyr & G.Ascheid, Synchronization in Digital Communications,.Ioh Wiley, 1990

3. John.G.Proakis, "Digital communication "4th Edition, McGraw*lill, New York, 2001.

4. R.G. Gallager. "Principles of Digital Communication", Newyork, Cambridge University Press,2008

5. Sirnon Marvin, "Digital communication over fading channel: An unified approach toperformance Analysis ",

.Tohn Wiley, New York, 2000.

6. U.Mengali & A,N.D'Andrea, Synchronization Techniques for Digital Receivers, Kluwer, 1997.
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CU5O91 ADVANCED SATELLITE COMN{TINICATION AND NAVICATION SYSTEMS L T PC
3001

OB,JIICTIVES:
Thc students should be made to be

. Learn M2M developments and satellite applications

. Understand Satellite Communication In lpv6 Environment

TINIT I OVERVIEW OF SATELLITE CONIMT]NICATION 9
Overvie*' ol satellite cotnmunication and orbital mechanics Link budget Parameters. Link budget calculations. Auxiliary Equations.
Performance Calculations.

TINIT II N,I2N{ DE\'ELOPN,IENTS AND SATELLITE APPLICATIONS 9
Overvier'v of the Intemet of Things and M2M- M2M Applications Examples and Satellite Suppofi- Satellite Roles Context and
Applications- Anlennas for Satellitc M2M Applications- M2M Market Opportunities fbr Satellite Operators- Ultra HD Video/TV and
Satellite Implications- High Throughput Satellites (HTS) and Ka,4(u Spot Beam Technologies- Aeronautical, Maritime and other
MobilityServices.

trNIT III SATELLITE CONII\,|IINICATION IN IP\r6 ENVIRO^-I,IENT 9
Ovcrvieu' of IPv6 and its benefits for Satellite Netrvorks - Migration and Coexrstence--lmplementation scenarios and support-
Preparations fbr 1Pv6 in Satellite communication- Satellite specifio Protocol issues in IPr,6 - Impact ol IPr,6 on Satellite Netrvork
architecture and services-Detailed transitional plan- IPv6 demonstration over satellites - Kel results and recommendations.

T]NIT IV SATELI,II'E NAVIGATION AND GLOBAL POSITIONING SYSI'I'N,I 9
Over vierv of Radio and Satellite Navigation, CPS Principles. Signal model and Codes, Satellite SignalAcquisition, Mathematical model
of GPS observables^ Methods of processing CPS data , GPS Receiver Operation and Diflbrential GPS. IRNSS, GAGAN. GI-ONASS and
Galileo.

UNIT v DBEP SPACE NETWORKS AND INTER PLANETARY N{ISSIONS 9

Inlroduction - Functional description - Design procedure and performance criterion-Mars exploration Rover- Mission and space craft
summary-Telecommunication subsystem overview-Ground Subsystem-Telecom suhsystem and Link performance Telecom subsystem
Hardl'are and softn'are Chandrayaan-1 Mission - Mission and space craft summary-Telecommunioation subsystem overview- Ground
Subsyslem-Telecom subsystem and Link performance. Mangalyaan Mission - Mission and space craft summary-Telecommunication
subsystem oven'iew- Ground Subsystem-Telecom subsystem and Link performance.

OT]TCONIES:

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

o Discuss satellite navigation and global positioning system

r Outline deep space networks and inter planetary missions

REFERENCES

2.

J.

4.

5.

6.

7

Adimurthy.V." Concept design and planning of India's first interplanetary mission" CurrentScience, VOL. 109, NO. 6,
IO54 25 SEPTEMBER 20I5.
Anil K. Maini, Varsha Agrarval, 'Satellite Technology: Principles and Applications', Third Edition,Wiley, 2014

Daniel Minoli' "lnnovations in Satellite Communication and Salellite Technology" Wiley, 2015
Daniel Minoli" ''Satellite Systems Engineering in an IPv6 Environment". CRC Press, FirstEdition,2009.
Hofmann-Wellenhof B,, Lichtenegger Il.. and Elmar Wasle. "Global Navigational Satellitesysterns" Springer-Verlag, 2008.

.lim Taylor, " Deep Space Communications" .Iohn Wile1, & Sons, 2016.
Louis J. Ippolito, Jr. "Satellite Communications Systems Engineering: Atmospheric Eff'ects,Satellite Link Design and
System Perttrrmance", Second Edition, 2017
httn ://rl.wrv. isro. gov. inlpslv-c25-rnars-orbiter-nrission
https://en.wikipedia.org/rviki/Mars Orbiter Mission
https ://en.ri,ikipedia. org/wiki/Chandrayaan- I
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cri5l92 OPTICAL N*ETWORKS t. t'P c
3 0 03

OB,IECTIVES:

The students should be made to understand:

. Optical system components like optical arnplifiers. rvavelength converters.

. Up-to-date survey of development in Optical Network Architectures.

. Packet switchirrg.

r Network design perspectives.

o Different Optical Network management techniques and functions.

UNII I 9

introduction to Optical Netr.vorks: Telecommunications Networks Architecture. Services. circuit srvitching and packet s."vitohing, Optical
Networks: Multiplexing Techniques, Second generation Optical Netuvorks, Optical Packet Su,itching" Transmission Basics: Wavelength,
Iiequencies, and channel spacing, Wavelength standards, Optical power and loss, Netrvork Evolution, Nonlinear Effects: Self-phase
Modulation. Cross-phase Modulation, Four Wave mixing. Solitons. Componenls: Couplers, Isolators and Circulators, Multiplexers and

Filters, Optical Amplifiers, Transmitters, Detectors, Switches, Wavelength Converters.

TINIT II 9

Transmission System Engineering: System Model, Power Penalty, Transmitter. Receiver, Optical Amplifiers, Crosstalk, Dispersion,
Wavelength Stabilization. Overall Design Considerations. Optical Internets: Migration to lP optical netrvorking, IP aud Optical
baokbone. IP Routing table. MPLS and optical cross connect table, Protocol stack Altematives, Internetrvorking SS7 and Legacy
Transport, Intemet transport network protocol stack.

TTNIT III 9

SONET" SDH and Optical Transport Networks (OTNs): SONET and SDH: SONET multiplering hierarchy, Frame structure. Functional
Component. problem detection. concatenation. Architecture of Optical Transport Networks (OTNs): Digital wrapper. in-band and ourof
band control signalling, Importance of Multiplexing and multiplexing hierarchies, SONET multiplexinghierarchies, SDH multiplexing
hierarchies, New Optical Transport. OTN lavered Model. Generic Framing Procedure (CFP)

T]NIT IV 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 Properfy, Higher dispersion for DWDM,
Tunable DWDM Lasers.

TINIT V 9

Network topologies and protection schemes: Robust netrvorks, Line and path protection switching, Types of topology, Point to point
topology, bi-directional line-switched ring (BLSR), meshed topology, Passive optical networks, Metro optical networks 28 MPLS and
Optical Networks: IS label switching, Forwarding equivalence class (FEC), Types of MPLS nodes, Label distribution and binding, label
swapping and traffic forwarding, MPLS support of Virtual Private Networks (VPN), MPLS traffic engineering, Multi protocol Lambda
switching (MPiS).

TOTAL: 45 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 . Ra;iv Ramaswami and Kumar Sivarajan, "Optical Networks - Practical Perspective", 3'd Edition,Morgan - Kaufmann

Publishers.

2. Optical Netrvorks, Third Generation Transport Systems, Uyless Blaclg Pearson.

4
sn.H,.cuffi ike6,Hi::l*o,uu*'

J$fl ffi-ffffi [f"-T m'fu u n'c"' Pt

SANJEEV
Highlight

SANJEEV
Highlight

ARUN
Highlight

ARUN
Highlight



cu529l AD\ANCED W I RI'LESS CON,I \{ TI NICATIONS SYS'I]ENI LT PC
3 003

OBJECTIVES:
The students should be made to:

r Understand Concepts of MIMO diversity and spatial multiplexing.
. Leanr Massive MIMO syslem

o Kuow millimeter wave communication

TINIT I TNFOR]\{ATION THEOREI'IC ASPECTS OF NIIN{O IO
Revierv of SISO fading communication channels, MIMO Channel models, Classical i.i.d. and extcndedchannels. Frequency selective and
correlated channcls models, Capacity of MIMO channcls, Erogodic and outage capacity. oapaciq, bounds and influenoe of channel
properties on the capacity.

T]NIT II N{INIO DIVERSITY AND SPATIAI, MTILTIPLEXING I()
Sources and types of diversily, analysis under Rayleigh fading. Diversity and channel knou,ledge. Alamouti space time oode. MIMO
spatial multiplexing: Space time receivers. ML.ZF" MMSE and Sphere decoding, BLAST receivers and Diversity multiplexing trade -
olI.

I-iNIT III N{ASSIVE MIMO SYSTEM 9
Introduotion - MIMO fbr LTE, capacity of massive MIMO, Pilot Design for massive MiMO, Resource allocation and transceivers
design. Base band and RF irnplementation, Chamel Models.

TINIT IV N,IILLIMETER WAVE CON,INTT]NICATION 8
Spectrum regulation. Channel propagation, Hardrvare technolog.v fbr mmW systems, architecture and mobility. Beam forming
techniques, Beam finding, Physical Iayer techniques - Duplex scheme and Transmission Scheme.

T]NIT V SOFTWARE DEFINED RADIO AND COGIT.ITIVE RADIO 8
SDII - Definition. Origin. key characteristic, hardware and softrvare architecture, waveforms. Cognitive Radio - Definitions. Cognitive
theories, architectures. Cognitive radio as selfcontrolling system. Ontology based cognitive radio.

OUTCOMES:

At the end ofthe course, the student should be able to:
r Analyze MIMO system.

r Discuss millrmeter r,rave communication.

. Demonstrate software dehned radio and cognitive radio.

REFERENCES:
1. David Tse and Pramod Viswanath, "Fundamentals of Wireless Communication", CambridgeUniversiry Press 2005.
2. Hamid.Iafarkhani, "Space - Time Coding: Theory and Practices", Cambridge University Press2005.

3. Mischa Dohler, Jose F. Monserrat Afif Osseiran " 5G Mobile and Wireless CommunicationTech-nology", Cambridge
University Press 2016.

4. Mieczyslaw M Kokar, Lezek Lechowicz, "Cognitive Radio Interoperability through WaveformReconfiguration" ARTECH House
20t6.
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cu5201 NIIC AND RIi S}'S]'E\'I DESIGN

OBJECTIVES:

' l'o understand the fundamentals ofRF design and I\4icrowave integrated circuits.
. To understand the various components of RF system for Wireless Communications

' . To know the basic techniques needed for analysis of RI systerns.

TINIT I CNIOS PIiYSICS,'TRANSCEIVI'R SPIICIFICATIONS AND 9

ARCHITECTT]RES
CMOS: Introduction to MOSFET Physios, Noise: Thermal" shot, 1'licker" popcorn noisetransceiver Specifications. Trvo porl
Noise theory, Noise Figure, THD. IP2, IP3" Sensitivitr," SFDR- Phase noise. Transceiver Architectures: Receiver:
Homodyne, lletcrodyne, lmage reject, [-orv I[ Architecturcs, 1-ransmitter: Direct up oonversiolt, Two step up conrersion
schemes.

TINIT II IN{PEDANCE MATCHING AND AMPLIFIERS 9

Revierv o1'S-parameters and Smith chart, Passive IC oomponents, Impedance matching networks. Amplifiers: Common
Gate, Common Source Ampliliers" OC Time constants in bandn,idth estimation and enhancement . High fiequenc.v
amplifier design. Low Noise Amplifiers: Power match and Noise match , Single ended and Diflbrential schemes.

TINIT III I.'EEDBACK SYSTEMS AND POWER AN{PLIFIERS 9

F'eedback Systenrs: Stability of feedback systems: Gain and phase margin. Rootlocus teohniques. Time and Frcquency
domain considerations . Compensation Porver Amplifiers: General model - Class A. AB, B, C, D. E and F aniplifiers,
Linearization Techniques. Efficiencl'' boosting techniques, ACPR metric, Design considerations

(INIT IV RF FILTER, OSILLATOR, NIIXER 9

Overvierv-basic resonator and filter configuration, special filter realizations. filter implementation. Basic oscillator model,
high frequency oscillator configuration. basic charaoteristics ofmixers, phase locked loops, RF directional couplers, hybrid
couplers, delector and demodulator circuits.

UNIT ! N{IC COMPONENTS 9

Introduction to MICs, Fabrication Technology. Advantages and applications, MIC components- Micro strip components,

Coplanar circuils: Transistors, srvitches, active filters. Coplanar microwave amplifiers: LNA design and Medium power

amplifiers.

TOTAL: 45 PERIODS

OUTCONTES:
. Capability to design RF circuits.

' To be able to analyze RF circuits.

REFERENCES:

1. B.Razavi, "RF Microelectronics", Pearson Education, 1997.

2- lngo Wo1ff;" Coplanar Microwave Integrated oircuits", John Wiley and sons, New
Iersey, 2006.

3. I. Lee,"Design of CMOS RF lntegrated Circuits", Cambridge, 2004.
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cu5292

OBJECTIVES:
The students should be made to be familiar with

r The basrcs olllN4l
. EMI sources.

ELECTRO N{AGNETIC INTERFERENCE AND COMPATIBILITY LTPC
30 03

a

a

a

a

EMI problems.

Solution methods in PCB.

Measurements tecllniques for emission.

Measurement lechniqrres lor immunitl.

TINIT I BASIC THEORY 9
Introduotion to EMI and EMC, Intra and inter system EMI, Elemenls of Interlbrence. Sources and Victims of EMI, Conducted and
Radiated EMI emission and susceptibilit_v, Case Histories, Radiation hazards to humans, Various issues of EMC. EMC Testing categories
EMC Engineering Application.

UNIT II COUPLING MECHANISN{ 9
Electromagnetic field sources and Coupling paths. Coupling via the supply nelrvork, Common mode ooupling. Differential mode
coupling, Impedance coupling, Inductive and Capacitive coupling, Radioactive coupling, Ground loop coupling, Cable related emissions
and coupling. Transient sources, Automotive transients.

UNIT III E]\{I MITIGATION TECHNIQT]ES 9
Working principle of Shielding and Murph1,"s Law, LF Magnetic shielding, Apertures and shielding eff'ectiveness, Choice of Materials
fbr H, E, and free space fields, Gasketting and sealing, PCB Level shielding, Principle of Grounding. lsolated grounds, Grounding
strategies fbr Large systems, Grounding for mired signal systems, Filter types and operalion, Surge protection devices, Transient
Protection.

TiNIT IV STANDARD AND REGT]LATION 9
Need for Standards, Generic/General Standards fbr Residential and Induslrial environment. Basic Standards, Product Standards, National
and Intemational EMI Standardizing Organizations; IEC, ANSI, FCC. AS/NZS, CISPR, BSl, CENELEC" ACEC. Electro Magnetic
Emission and susceptibility standards and specifications. MIL46lE Standards.

T]n.IT V EN{I TEST N{ETHODS AND INSTRUMENTATION 9

Fundamental considerations. EMI Shielding effectiveness tests, Open field test, TEM cell for immunity test. Shielded chamber . Shielded
anechoic chamber. EMI test receivers, Spectrum analyzer, EMI test rvave simulators, EMI coupling networks, Line impedance
stabilization networks, Feed through capacitors, Antennas, Current probes, MIL -SI'D test methods, Civilian STD test nlethods.

OUTCOMES:

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

r ldenti& Standards

. Compare EMI test methods

o Discuss EMI mitigation techniques

REFERENCES:
l. Bemhard Keiser, "Principles of Electromagnetic Compatibiliry", 3'd Ed, Artech house, Norrvood,1986.
2. Clalton Paul, "Introduction to Flectromagnetic Compatibility". Wiley Interscience. 2006.

3. Daryl Gerke and William Kimmel, "EDN"s Designer"s Guide to Electromagnetic Compatibitity",Elsevier Science &
Technology Books, 2002

4. Dr Kenneth L Kaiser, "The Electromagnetic Compatibility IJandbook", CRC Press 2005.

5. Electromagnetic Compatibility by Norman Violette .Published by Springer, 2013

6. Electromagnetic lnterference and Compatibility: Electrical noise and EMI specifications Volume lof A HandbookSeries on
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Electromagnetic Interference and Cornpatibility, Donald R. .1. White Publisher-Don *,hite consultants Original frorn the University
of Michigan Digitized 6 Dcc 2007

7. Henry W. Ott, ''Electromagnetic Compatibility Engineering"..lohn Wiley & Sons Inc. Newyork,2009

8. V Prasad Kodali, "Engineering Electromagnetic Cornpatibility", IEEE Press. Newyork. 2001.

9. W Scott Bennett, "Control and Measurement of Uhintentional Electromagnetio Radiation". .lohnWiley & Sons Inc., (Wiley
Interscicrrce Series; I 997.

CLI53O1 M ILLIN{ETER WAVE COMN{TINICATIONS

OBJIiCTIVES:

' To understand the fundarnentals of Millimeter rvave devices and circuits.

' To understand the various components of Millirneter wave Communications systctn.

' To knorv the antenna design at Millimeter u'ave Aequencies.

TINIT I IN.TRODT]CTION 9

Millimeter wave characleristics- millimeter wave rvireless. implementation challenges, Radio rvave propagation for mm
wave: Large scale propagation channel elfecls, small scalechannel efTecls, Outdoor and lndoor channel models, Emerging
applications ol rnil limcter save cornmunicalions.

TINIT II NINI WAVI' DEVICES AN.D CIRCT]ITS 9

Millimeterrvave gcneration and amplificatron. Peniotrons. Ubitrons. Gl,rotrons and Free electron lasers. HEMT, models for
mm wave Transistors. transistor conligurations, Analog mm wave components: Amplifiers, Mixers, VCO. PLL. Metrics for
analog rnm u,ave der.iccs.Consumption lactor theory. Trends and architectures for mm rvave rvireless. ADC's and DAC's.

TINIT III N{N{ WAVE CON{N{I]NICATION SYSTE]\,IS 9

Modulations for millirneter wave communications: OOK, PSK, FSK. QAM, OFDM, Millimeter rvave link budget"
Transceiver architecture, Transceiver rvithout mixer, Receiver r.vithout Oscillator, Millimeter wave calibration, production
and manufacture, Millimeter rvave design considerations.

T]NIT IV N{N{ WAVE N{IMO SYSTENTS 9

Massive MIMO Communications, Spatial diversity of Antenna Arrays, Multiple Antennas, Multiple Transceivers, Noise
coupling in MIMO system. Potential benefits for mm rvave systems, Spatial" Temporal and Frequency diversity, Dynamic
spatial, frequency and modulation allocation.

TINIT V ANTENNAS FOR MNI WAVE SYSTEMS 9

Antenna beamwidth. polarization. advanced beam steering and beam forrning, mm \!'ave design consideration, On-chip and

In package mm \ryave antennas, Techniques to improve gain of on-ohip antennas, Implementation for mm uave in
adaptive antenna arrays, Device to Device communications over 5G systems, Design techniques of 5G mobile.

TOTAL: ,15 PERIODS

OUTCOMES:
. Ability to understand Millimeter devices and circuits

o Ability to design antenna fbr Millimeter rvave liequencies

r Knowledge of Millimeter wave technology

REFERENCES:

1 . K.C. Htang, Z. Wang, "Millimeter Wave Communication Systems", Wiley-IEEE
Press, March 201 1 .

2. Robert W. Heath, Robert C. Daniel, .lames N. Theodore S. Rappaport, MurdocL

"Millimeter Wave Wireless Communication", Prentice Hall, 2014.

3. Xiang, W: Zheng, K; Shen, X.S: "5G Mobile Communications. Springer, 2016.
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c.t'5292 INTERNET OF'I'HINGS I,I'PC
3003

OBJECTIVES:
r To understanrl the fundamentals ollnternet of Things
r To learn about the basics oflOT protocols
o To build a small low cost embedded systern using Raspberry Pi.
. To apply the concept oflnternet ofThings in the real world scenario.

UNIT I INTRODIICI'ION TO IoT 9

Inlernet of Things - Physical Design- Logical Design- IoT Enabling Technologies - IoT Levels & Deployment Templates - Domain
Specifio IoTs - ioT and M2M - IoT System Management with NETCONF-YANG- IoT Platfornrs Design Methodology

UNIT II IoT ARCHITECTURE 9

M2M high-level ETSI architecture - IETF architecture for IoT - OGC architccture - IoT reference inodel - Domain model - information
model - functional model - communication model - IoT refbrencearchitecture

UNIT III loT PROTOCOLS 9

Protocol Standardization 1br IoT - Ef'forts - M2M anrl WSN Protocols - SCADA and RFID Protocols -Unil-ied Data Standards -Protocols - IEEE. 802.15.4 - BACNct Protocol - Modbus- Zigbee Architecture - Network layer - 6LorvPAN - CoAP -
Sccurity

UNIT IV BUILDING IoT WITH RASPBERRY PI & ARDUINO 9
Building IOT with RASPERRY PI- IoT Systems - Logical Design using P1'thon - loT Physical Devices & Endpoints - IoT Device -

Building blocks -Raspberry Pi -Board - Linux on Raspberry Pi - RaspberryPi Interfaces -Programming Raspberry Pi with Python - Other
IoT Platforms - Arduino.

TINIT V CASE STTIDIES AND REAL-WORLD APPLICATIONS 9
Real rvorld design constraints - Applications - Asset management, lndustrial automation, smart grid,

Commercial building automation. Smart cities - pafiicipatory sensing - Data Analytics for IoT -Software & Management Tools
for loT Cloud Storage Models & Communication APIs - Cloud for IoT - Amazon Web Services for IoT.

TOTAL:.{5 PERIODS
OT]TCOMES:

fipon completion of the course, the student should be able to:
o Analyze various protocols for IoT
o Develop web services to access/control IoT devices.
r Design a portable IoT using Rasperry Pi
o Deploy an IoT application and connect to the cloud.
o Analyze applications ofloT in real time scenario

REFERENCES:

1. Arshdeep Bahga, Vday Madisetti, "Intemet of Things - A hands-on approach",Universities Press, 2015

2. Dieter Uckelmann. Mark Harrison, Michahelles, Florian (Eds), "Architecting the Intemet of Things", Springer, 201 I

3. Honbo Zhou, "The lnternet of Things in the Cloud: A Middleu,are Perspective". CRC Press, 2012.

4. Jan Ho ller, Vlasios Tsiatsis . Catherine Mulligan, Stamatis , Karnouskos, Stefan Avesand. David Boyle, "From
Machine-to-Machine to the Inlernet of Things - Introduction to a Ne$,Age ollntelligence", Elsevier, 2014..

5. Olivier Hersent, David Boswa(hick, Omar Eiloumi , "The Intemet of Things r Key applications and Protocols",
Wiley,2012
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EL507t BRO.{DBAND ACCESS TECHNOLOGIES

OB,IE(] f IVES:

r To give fundamental concepts related to broadband acccss technologies.

. To understantl the current and emerging wired and rvireless access technologies.

o To acquire knowledge about cable modems and llber access technologies.

o To have an exposure to diffbrent systems standards for next generation broadbandaccess networks-

TINIT I REVIEW OF ACCESS TECHNOLOGIES 5

Phone-Line modem, cable-access. ISDN, Emerging Broad band Technologies, Cable DSL, Fiberand Wireless, Standards for access
network.

10UNIT II DIGITAL STIBSCRIBER LINES
Asymmetric Digital subscriber lines (ADSL) - Rate Adaptive subscriber line (RADSL)-ISDN Digital subscriber line (IDSL) -

High bit rate DSL (HDSL)-Single line DSL (SDSL) - very high bit rate DSL (VDSL) - Standards for XDSL & Comparison.

TINIT III CABLE N{ODEM 10

Cable Modem, DOCSIS - Physical Cabling, Dual Modem Operation. Hub Restriction, Upstream Operation - Downstream
operation - Access control - framing Security sub layer - Data linklayer - LLC & Higher layers - ATM centric VS IP -
centric cable modem.

TINIT IV FIBER ACCESS TECIINOLOGIES 10

Optical F'iber in access networks. Architecture and Technologies- H;,brid fiber - Coax (HFC) system, S\vitched Digital
Video (SDV) - Passive optical networks (PON) - FTTX (FTTH, FTTB. FTTC, FTT cab) comparison, Broadband PON ,
Gigabit-Capable PON.

I]NIT \/ BROAD BAND WIRELESS IO
Fixed Wireless. Direct Broadcast Satellite (DBS), Multi channel multi point distribution services (MMDS), I-ocal multi point
distribution services (LMDS), and Wideband integrated Digital Interactive Services (WIDIS). Mobile Wireless 3C - IMT 2000,
Introduction to LTII-A

I,TPC
3003

TOTAL r 45

OUTCOMES:
r To able to design systems meeting out the requirements ofthe recent standards.

. To meet out the industry requirements for man power in next generation networks.

r To be able to contribute towards the enhancement of the existing wirelesstechnologies.

i!l"-;t " ' ,

PERIODS

REFF],RENCES:

l. Dennis J. Rauschmayer, "ADSLi^/DSL Principles: A Practical and Precise Study of Asymmetric Digital Subscriber

Lines and Very High 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, WelTao Shaw. David Gutierrez. 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 Nefwork Design and

Operation", John Wiley & Sons 2000.

5. Niel Ransom and Albert A. Azzam, "Broadband Access Technologies: ADSL, VDSL Cable Modem, Fiber and

LMDS", McGraw Hili, 1999.

6. Sassan Ahmadi, "LTE-Advanced - A practical systems approach to understanding the 3GPP LTE Releases 10

and I I radio access technologies", Elsevier,2014.

7. Walter J Woralski, "ADSL and DSL Technologies", McGrarv Hill Computer
Communication Series, Second Edition Oct 2001.

3 William Webb, "Introduction to Wireless Local Loop Broadband and Narrorv Band System", Mobile
Communication Series. Artech House Publishers. Second Edition
2000.
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cP5t5l ADVANCED DATA STRUCTURES AND ALGORITHMS LT P C

4004
OB.IEC'I TVIiS:

. To understand the usage ofalgorithms in computing.

r To leam and use hierarchical data sffuctures and its operattons

o To leam the usage ofgraphs and its applications.

. To select and design data structures and algorithms that is appropriate forproblems.

. To study about NP Completeness olproblems.

TTNIT T ROLE OF ALGORITHN{S IN COMPTITING 12

Algorithms - Algorithms as a Technology- lnsertion Sort - Analyzing Algorithms - Designing Algorithms- Grou,th of
Functions: Asymptotic Notation - Standard Notations and Common Functions- Recurrences: The Substitution Method - The
Recursion-'Ii'ee Melhod

TJNII'II HIERARCIIICAL DATA STRT]CTTIRES 12

Binary Search Tress: Basics - Querying a Binary search tree - Insertion and Deletion- Red-Black trees: Properties oflted-Black
Trees-Rotations-lnsertion-Deletion-B-Trees:DefinitionofB-trees-BasicoperationsonB-Trees-DeletingakeyfromaB-
Tree- Fibonacci Heaps: structure - Mergeable-heap operations- Decreasing a key and deleting a node-Bounding the maximum
degree.

T]NIT III GRAPHS 12

Elementary Graph Algorithms: Representations of Graphs - Breadth-Firs1 Search - Depth-FirstSearch - Topological Sort -
Strongly Connected Components- Minimum Spanning Trees: Grorving a Minirnum Spanning Tree - Kruskal and Prim-
Single-Source Shorlest Paths: The Bellman-Ford algorithm - Single-source Shortest paths in Directcd Acy.clic Graphs -
Dijkstta'sAlgorithm; All-Pairs Shortest Paths: Shortest Paths and Matrix Multiplication - The Floyd- Warshall Algorithm:

UNIT IV ALGORITH]\I DESIGN TECIINIQTIES 12
Dynamic Programming: Matrix-Chain Multiplication - Elements of Dynamic Programming - Longest Common Subsequence-
Greedv Algorithms: An Activity-Selection Problem - Elements of the Greedy Strategy- Huffinan Codes.

UNITV NPCOMPLETEANDNPHARD
NP-Completeness: Polynomial Time - Polynomial-Time Verification - NP- Completeness andReducability-NP-
Completeness Proofs - NP-Complete Prroblems

TOTAL: 60 PERIODS
OUTCOMES:

Upon the completion ofthe course the students should be able to:
o Design data structures and algorithms to solve computing problems

. Design algorithms using graph structure and various string matching algorithms to solvereal-life problems

. Apply suitable design strategy for problem solving

REFERENCE,S:

1 . Alfred V. Aho, John E. Hopcroft, Jefliey D. Ullman, 
-Data 

Structures and Al-qorithmsll,Pearson Education,
Reprint 2006.

2. Robert Sedgewick and Kevin Wayne, -ALGORITHMSII, Fourth Edition, Pearson Education.

3. S.sridhar,llDesign and Analysis of Algorithmsll, First Edition, Oxford University Press. 2014

4. Thomas H. Cormen, Charles E. Leiserson, Ronald L. Rivest, Clifford Stein, 
-Introduction 

toAlgorithmsll, Third Edition,
Prentice-Hall, 201 l.
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CP5I52 ADVANCED CON{PT-]TER ARCHITECTT]RE

OB.IECTIVIiS:

o To introduce tlre students to the recent trcnds in the flcld ofConrputer Archilectureand identily' pertbnnance
related parameters.

r To leam the difGrent multiprocessor issues.

. To expose the diffbrenl types o1-muhicore architeclures.

r To understand the design ofthe memory hierarchy.

TINIT I FIiNDAN'IENT.{LS OF CONTPTITER DESICN AND ILP 9

Fundamentals of Computer Design - Measuring and Reporling Perfon.nance - InstructionLevel Parallelism and its
kploitation - Conccpts and Challenges -Exposing ILP - Advanccd Branch Prcdiction - Dynanlic Scheduling - Hardrvare-
Bascd Speculation - Erploiting ll-P - lnstruotion l)eliver5,'and Speculation - I-imitations ol'll-P - Multithreading

TINIT II MEMORY HIERARCIIY DESIGN 9

Introduction Optimizations of Cache Perfornrance - Memory Technology and

Optimizations - Protection: Virtual Memory and Virtual Machines - Design of MemoryI-Iierarchies-Case
St udies.

I. NtT III MULTIPROCESSOR ISSUES 9

Introduction- Centralized, Symmetric and Distributed Shared Memory Architectures {ache Coherence lssues -
Perfornance lssues - Synchronization - Models of Memory Consistency - Case Study-lnterconnection Networks

- Buses. Crossbar and Multi-stage lnterconnection Netrvorks

T]NIT IV N,{TILTICORE ARCIIITECTURES 9

Homogeneous and Ileterogeneous Multi-core Architectures - Intel Multicore Architectures - SLrN CMP architecture - IBM
Cell Architecture. Inlroduction to Warehouse-scale computers- Architectures- Physical Infrastructure and Costs- Cloud
Computing -Case Study- Google Warehouse-Scale Computer.

UNIT V \/ECTOR, SIN{D AND GPU ARCHITECTURES 9
Introduction-Vector Architecture - SIMD Extensions for Multimedia - Graphics ProcessingLJnits - Case Studies -
GPGPU Computing - Detecting and Enhancing Loop Level Paralleiism-Case Studies.

TOTAL: 45 PERIODS

OTiTCONIES:
IJpon completion ofthis course, the students should bc ablc to:

Identify the limitations of lLP.

Discuss the issues related to multiprocessing and suggest solutions

Point out the salient features of different multicore architectures and how they exploitparallelism.

Discuss the various techniques used for optimising the cache performance

Design hierarchal memory system

Point out how data level parallelism is exploited in architectures

REFERENCES:
1 . Darryl Gove, 

-Multicore 
Application Programming: For Windows, Linux, and OracleSolarisll, Pearson, 201 I

2. David B. Kirk Wen-mei W. Hwu. 
-Programrring 

Massively Parallel Processorsll.Morgan Kauffman, 2010

3. David E. Culler, Jasrvinder Pa[ Singh, 
-Parallel computing architecture : A harduare/software

approachli . Morgan Kaufinann /Elsevier Publishers. 1999

4. John L. Hennessey and David A. Patterson, 
-Computer 

Architecture - A QuantitativeApproachli, Morgar.r
Kaufmann / Elsevier, 5th edition, 201 2.

5. Kai Hwang and Zhi.Wei Xu, 
-Scalable 

Parallel Computingll, Tata McGraw'Hill,NewDelhi. 2003

LTPC
3003

G
$BFffi esHttgH'S{,FH#1},:il:'

-"ffiHffift ffi-%-:--YI::r'T';;1;1'ilffi 
I"r'

SANJEEV
Highlight

SANJEEV
Highlight

ARUN
Highlight

ARUN
Highlight



CP5I53 OPERATING SYS'tEI\'I IN'TERNAI,S LTPCS
003

OBJECTIVES:
r To be able to read and understand sample open source programs and hcader files

To learn holv the processes are inrplemented in linux.

o To understand the implementation of the Linux file system.

o To study l-inux memor,v management data structures and algorithms.

o To acquire the knonledge in the irnplementation of interprocess communicatiou.

o To understand horv program execution happens in Linux.

T]NIT I INTRODUCTION 9

Basic Operating System Conoepts - Overview of Unix File System - Files - Links - l'ypes - llodes -Access Rights - System Calls -

Overvieu, of Unir Kemels -Model - Implementalion - ReentrantKemels - Address Space - Sl,nchronization - lnterprocess
Conrmunicalion - Process Management - Memorl Mar)apemer)l - Derice Drrrers.

UNIT II PROCESSES 9

Processes, Lightweight Processes, and Threads - Process Descriptor - State - ldentifying aProcess - Relationships among processes
- Organization - Resource Limits - Creating Processes - - System Calls - Kernel Threads - Destroying Processes -Termination -
Remor al.

UNIT III FILE SYSTEM 9

Tle Virtual File System (VFS) - Role - File Model -System Calls - Data Structures - Super Block, Inode. File. dentry Objects -

dentry Cache - Files Associated with a Process - Filesystem Types - Special Filesysterns - Filesytem Type Registration - Filesl.tem
Handling - Namespaces - Mounting - Unmounting - Implementation of VFS System Calls.

TINIT IV N{EMORY NIAN.AGEN{ENT 9
Page fiame management -page descriplors - non-uniform memory access - melnor\r zones - reserved page frames - zoned page

frame allocator - kernel mappings - budd1, sl,stem algorithm - page frame cache - zone allocator.

TINIT V PROCESS CON{MUNICATION AND PROGRANI EXECT]TION 9
Process Communication - Pipes -Usage - Data Structures - Creating and Destroying a Pipe - Reading From and Writing into a Pipe.
Program Execution - Executable Files - Process Credentials - Command-Line Arguments and Shell Environment - Libraries -

Program Segments and Process Memory Regions - Execution tracing - Execulable Formats - Execution Domains - The exec
Functions

TOTAL: 45 PERIODS

OTITCOMES:
At the end ofthis course, the students should be able to:

r To explain the functionality of a large software system by reading its source.

r To revise any algorithm present in a system.

o To design a new algorithm to replace an existing one.

. To aplpropriately modi! and use fie data structures olthe Iinux kemel for a differentsoflware system.

REFERENCES:
1 . Daniel P. Bovet and Marco Cesati, "Understanding the Linux Kernel", 3rd Edition, O'ReillyPublications, 2005.

2. HaroldAbelson.GeraldJaySussmanandJulieSussman,-structureandlnterpretationofComputerPrograrnsll,
Second Edition, Universities Press, 2013.

3. Maurice.l. Bach, 
-The 

Design of the Unix Operating Systemll 1" Edition Pearson Education,2OO3.

4. Michael Beck, Harald Bohrne, Mirko Dziadzka, Ulrich Kunitz, Robert Magnus. Dirk Verwomer,

-Linux 
Kemel Intemalsll, 2nd Edition, Addison-Wesley, 1998.

5. Robert Love, -Linux Kernel Developrnenlll, 3'd Edition, Addison-Wesley, 2010.
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cP5t54 ADVANCED SOFTWARB BNGINEERING LTP (]
3003

OBJECTIVES:

I To understand Software Engineering Lifecycle Models

. To do project management and cost estimation

o To gain knowledge ofthe System Analysis and Design concllpts.

r To undersland solluare tcsting approaclres

o I o be lamiliar rrith DcrOps practiccs

tln-IT I INTRODTICTION 9

Sofirvare engineering concepts - Development activities - Softrvare lifecycle models - Classicalwaterfall - lterative $,aterfall -
I'}rototyping - Evolutionary - Spiral - Sofirvare pro.ject management

- Project planning - Estimation - Scheduling * Risk management - Software configuration management.

TINIT II SOFTWARE REQTURENIENT SPECIFICATION 9

Requirement analysis and specilication - Requirements gathcrir.rg and analysis - Softrvare Requircment Specification -
Formal system specification - Finite State Machines - Pelrinets - Object modelling using IJML - [Jse case Model - Class
diagrams - L-rteraction diagrams -Activitydiagrams - State chart diagrams - Functional modelling - Dala Florv Diagram.

TINIT III ARCHITECTTIRE AND DESICN 9

Softrvare design - Design process - Design concepts - Coupling - Cohesion - Functional independence - Design
patterns-Model-vierv-controller*Publish-subscribe-Adapter-Command-Strategy'-Obser-v'er-Proxy-Facade

- Arcl-ritectural styles - Layered - Client-serwer - 'I'iered - Pipe and filter.- User interface design

TINIT IV TESTING 9

Testing - Unit testing - Black box testing- White box testing - Integration and System testing- Regression testing -
Debugging - Program analysis - Symbolic execution - Model Checking

UNITV DEVOPS 9
DevOps:Motivation-Cloud as a platform-Operations- Deplol.ment Pipeline:Overall Architecture- Building and Testing-
Deployment- Case study: Migrating to Microservices.

TOTAL:45 PERIODS

OUTCOMES:

At the end of this coursc, the students will be able to:

o Understand the advantages of various Software Development Lifecycle Models

r Gain knowledge on project management approaches as well as cost and scheduleestimation strategies

o Perform formal analysis on specifications

r Use LML diagrams lor anallsis and design

. Architect and design using architectural styles and design pattems

o Understand software testing approaches

o Understandthe advantages ofDevOpspractices

REFERENCES:
1. Bemd Bruegge, Alan H Dutoit, Object-Oriented Software Engineering,2"d edition, PearsoEducation,2004.

2. Carlo Ghezzi, Mehdi .Iazayeri, Dino Mandrioli, Fundamentals of Software Engineering. 2ndedition, PHI Learning Prt.
Lrd.. 2010.

3. Craig Larman, Applying UML and Pattems, 3rd ed, Pearson Education, 2005.

4. Len Bass, Ingo Weber and Liming Zhu, 
-DevOps. 

A Software Architect's Perspectivell.PearsonEducation,20l6

5. Rajib Mall, Fundamentals of Software Engineering, 3'd edition, PHI Leaming Pvt. Ltd.,2009.

6. Stephen Schach, Software Engineering 7th ed, McGraw-Hlll,2OO7.
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cP5l91 MACHINE LEARNING TECHNIQUES

OBJECTIVES:

o To introduce students to the basic concepts and techniques ofMachine Learning.

o 'Io have a thorough undcrstanding ofthe Supervised and Unsupervised learningtechniques
. To study the various probability based learning techniques

r To understand graphical rnodels ol-machine leaming algorithms

TINIT I INTRODTICTION 9

l.eamitrg - Types of Machilre Leaming - Supervised l,eaming - The llrain and the Neuron -Design a Le arning System -
Perspectives and Issues in Machine Learning - Concept LearningTask- Concept Learning a-s Search - Finding a Maximally
Specific Hypothesis - Version Spacesand the Candidate Elimination Algorithm - Linear Discriminants - Perceptron -Linear Separability - Linear Regression.

TINIT II LINEAR N,IODELS 9

Multi-layer Perceptron - Going Fonvards - Going Backr'vards: Back Plopagation Eror - Multi- layer Perceptron in Practice

- Examples of using the MLP - Oven,ierv - Deriving Back- Propagation - Radial Basis Functions and Splines -
Concepts - RBF Netr'vork - Curse of Dimcnsionalif,- Interpolations and Basis Funclions - Support Vector Machines.

UNIT III TREE AND PROBABILISTIC I{ODELS 9

Leaming u,ith Trees - Decisior-r Trees - Constructing Decision Trees - Classification and Regression Trees - Ensemble
Leaming - Boosting - Bagging - Diff-erent wa)'s to Combine Classifiers - Probabilit-v and Learning - Data inlo
Probabilities - Basic Statistics - Gaussian Mixture Models - Nearest Ne ighbor Methods - Unsuperv ised Learning - K means
Algorithrns - Vector Quantizalion - Self Organizing Feature Map

IINIT IV DINIEn*SIONALITY REDTICTION AND EVOLIITIOn"ARY N{ODELS 9

Dimensionality Reduction - Linear Discriminant Analysis - Principal Component Analvsis - Factor Analysis - Independent
Component Analysis - Locally Linear Embedding - Isomap - Least Squares Optimization - Evolutionary Learning - Genetic
aigorithms - Genetic Oft'spring: - Genetic Operators - Using Genelic Algorithms - Reinforcement Learning - Overvierv -
Getting Lost Example - Markov Decision Process

UNIT V GRAPHICAL MODELS 9

Markov Chain Monte Carlo Methods - Sampling - Proposal Distribution = Markov Chain Monte Carlo - Graphical Models -
Bayesian Netrvorks - Markov Random Fields - Hidden MarkovModels -Tracking Methods

TOTAL: 45 PERIODS

OUTCOMES:

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

o Distinguish between, supervised, unsupervised and semi-supervised learning

. Apply the appropriate machine learning strategy fbr any given problem

. Suggest supervised, unsupervised or semi-supervised learning algorithms for any givenproblem

r Design systems that uses the appropriate graph models of machine leaming

o Modil, existing machine leaming algorithms to improve classification efficiency

REFERENCES:
1 Ethem Alpaydin, 

-Introduction 
to Machine Leaming 3e (Adaptive Computation and Machinelearning Series)ll. Third

Edition, MIT Press, 2014

2 JasonBell,-Machineleaming-HandsonforDevelopersandTechnicalProfessionalsl.FirstEdition,Wiley,20l4

3 Peter Flach. 
-Machine 

Learning: The Art and Science of Algorithms that Make Sense of Datall,First Edition, Canbridge

Universitl Press. 20 I 2.

4 Stephen Marsland, 
-Machine 

Learning - An Algorithmic Perspectivell, Second Edition,Chapman and Hatl/CRC Machine

Learning and Pattern Recognition Series, 20 1 4.

5 Tom M Mitchell, 
-Machine 

Learningll, First Edition, McGrarvHill Education,20l3.
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cP520l N ETWORK DESIGN AND'I'IICHNOLOGI ES I,T PC
.1 003

OB.IECT'IVES:
r To understand the princrples required for uetwork dcsign

r To explore various technologies in the wireless domaitt

r To study about 3G and 4Ci cellular networks

. To understand the paradigm ofSoliu'are deflned networks

T]NIT I NETWORK DESICN 10

Advanced rnultiplexing - Code Division Multiplexing, DWDM and OFDM - Shared media netrvorks - Switched networks -
End to end semantics - Connectionless, Connection oriented, Wirelcss Scenarios -Applications, Quality of Service - End to

end level and netr.vork level solutions. LAN cabling topologies - Ethernet Sr'vitches. Routers, Fireq,alls and L3 su'itches -
Remote Access Technologies and Devices - Modems and DSLs - SLIP and PPP - Core netw'orks, and distribution
neLr,r orks.

TINIT II WIRELESS NETWORKS 9

IEEE802.l6 and WiMAX - Security - Advanced 802.16 Functionalities - Mobile WiMAX -802.16e-Net',r'ork
Infrastructure-WLAN-Configuration-ManagementOperation-Securiry--lEEES02.lleandWMM-QoS Comparison
of WLAN and UMTS - Bluetooth - ProtocolStack - Securiry - Profiles

UNII'III CELI,TII,AR NETWORKS 9

GSM - Mobility Management and call control - GPRS - Netu,ork Elements - Radio ResourceManagement - Mobility
Management and Session Management - Small Screen Web Browsing over GPRS and EDGE - MMS over GPRS - UMTS -
Channel Structure on the Air lnterface -UTRAN -Core and Radio Netu,ork Mobility Management - UMTS Security

UNIT IV ,lG NETWORKS 9

LTE - Netr.vork Architecture and lnterfaces - FDD Air Intertirce and Radio Netrvorks * Scheduling - Mobility
Management and Power Optimization - LTE Security Architecture - Interconnection u'ith IIMTS and CSM - l,TE Advanced
(3GPPP Release l0) - 4G Netrvorks and Composite Radio Environment - Protocol Boosters - Hybrid 4G Wireless Networks
Protocols -Green Wireless Netrvorks - Physical Layer and Multiple Access - Channel Modelling for 4G - Introduction to

5G

UNIT V SOFTWARE DEFINED NETWORKS 9

Introduction - Centralized and Distributed Control and Data Planes - Open Flow - SDNControllers - General

Concepts-VLANs-NVGRE=OpenFlow-NetworkOverlays-Types-Virtualization-DataPlane-I/O-Designof
SDN Franrework

TOTAL: 45 PERIODS

OUTCOMES:
Upon completion ofthis course, the students should be able to

r ldenti& the componenls required lor designing a network

r Design a network at a highJevel using different networking technologies

r Alalyze the various protocols ofwireless and cellular networks

r Discuss the features of4G and 5G networks

. Experiment with software defined networks

REFERENCES:
1 . Erik Dahlman, Stefan Parkvall, Johan Skold, 4G: LTEILTE-Advanced for MobileBroadband, Academic Press, 2013.

2. .Ionathan Rodriguez, 
-Fundamentals 

of 5G Mobile Networksll, Wiley, 2015.

3. Larry Peterson and Bruce Davie, 
-Computer 

Networks: A Systerns Approachll, 5ti' edition,Morgan Kauffman, 2011

4. Martin Sauter, "From GSM to LTE, An Introduction to Mobile Nenvorks and MobileBroadband", Wiley, 2014.

5. Martin Sauter, 
-Beyond 

3G - Bringing Networks, Terminals and the Web Together: LTE,WiMAX, IMS, 4G Devices and the

Mobile Web 2.0fl, Wiley, 2009.

6. Naveen Chilamkurti, Sherali Zeadally, Hakima Chaouchi, 
-Next-Generation 

WirelessTechnologiesll, Springer, 2013.

7 . Paul Goransson, Chuck Black, 
-Soflware 

Defined Networks: A ComprehensiveApproachll, Morgan Kauffman,

2014.
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cPs29l sECtTRITY PR.{,Cr't'tCrrs

OBJECTI\/ES:
r To learn the core funciamentals ols)stent andwcb security concepts

r To have throug;h understanding i-n the security concepts related to networks

. To deploy the security essentials in Il' Sector

o To be exposed to the concepts ofCyber Security and encryption Concepts

r To perform a detailed study ofPrivacy and Storage security and relatcd Issues.

TINIT I SYSTEN,I SECTiRITY
Building a seoure organization- A Cryptography primer- detectirlg system lntmsion- Prc.venting
tolerance and Resilience in cloud computing environrnents- Security rveb applications, services and

I,1'PC
3003

9

system Intrusion- Fault
sefvers.

UNIT II NETWORK SECURITY 9

Internet Security - Botnet Problem- lntranet security- Local Area Netrvork Security - Wireless Network Security -
Wireless Sensor Network Security- Cellular Netu'ork Seourity- Optical Netnork Security- Optical lireless Security.

UNIT III SECURITY N,IANEGEMENT 9

lnformation security essentials for IT Managers- Security Management System - Policy Driven Slstem Management- IT
Security - Online Identity and User Management System - Intrusion and Detection and Prevention System-

T]NIT IV CYBERSECURITY AND CRYPTOGRAPHY 9

Cyber Forensics- Cyber Forensics and Incidence Response - Security e-Discovery -Network Forensics - Data Encryption-
Satellite Encryption - Password based authenticated Key establishment Protocols.

UNIT V PRIVACY AND STORAGE SECURITY 9

Privacy on the Intemet - Privacy Enhancing Technologies - Personal privacy Policies -Detection of Conflicts in
security policies- privacy and security in environment rnonitoring

systems. Storage Area Network Security - Storage Area Network Security Devices - Riskmanagement - Physical Security

Essentials.

TOTAL: 45 PERIODS

OUTCOMES:

Upon completion ofthis course the students should be ablc to
o Understand the core fundamentals of system security

. Apply the security concepts related to networks in wired and wireless scenario

o Implement and Manage the security essentials in IT Sector

r Able to explain the concepts ofCyber Security and encryption Concepts

. Able to attain a through knowledge in the area of Privacy and Storage security andrelated Issues.

REFERENCES:

l. John R.Vacca, Computer and Information Security Handbook, Second Edition, Elsevier2O13.

2. Michael E. Whitman, Herbert J. Mattord, Principal of Information Security, FourthEdition, Cengage Leaming,2012.

3. Richard E.Smith, Elementary Information Security, Second Edition, Jones and Bartlettlearning, 2016
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cP5292 INTERNET OF THINGS

OBJECTIVES:
o To understand the fundamentals ofIntemet ofThings
. To learn aboul the basics ofIOT protocols
o 'l'o build a small low cost embedded system using Raspberry Pi.

. To apply the concept oflntemet ofThings in the real q,orld scenario

UNIT I INTRODTICTION TO IoT 9

lntemet of Things - Physical Design- Logical Design- IoT Fnabling Technologics - IoT Levels & Deployment Templates - Domain
Specific lo fs - 1o'l- and M2M - loT System Management rvith NETCONF-YANG- [oT Platfbrms Design Mcthodolog-v

UNIT II IoT ARCHITECTURE
M2M high-level ETSI architecture - IETF architecture for IoT - OGC architecture - Iol reference

model - Domain model - information model - functional model - communication model - IoTreference architecture

9UNIT III IoT PROTOCOLS
Protocol Standardization for IoT - Effbrts - M2M and WSN Piotocols - SCADA and RFID Protocols - Unified Data
Standards - Protocols - IEEE 802.15.4 - BACNet Protoco[ - Modbus- Zigbee Architecture -Network layer - 6LowPAN -
CoAP - Security

UNIT MIIILDING IoT WITH RASPBERRY PI & ARDUINO 9

Buildrng IOT rvith RASPERRY PI- loT Systems - Logical Design using P-vthon - IoT Physical I)evices & Endpoints - IoT Device
-Building blocks -Raspberry Pi -Board - Linux on Raspbery,Pi - Raspberrl, Pi Interfaces -Programming Raspberry Pi rvith Py.thon -
Other Io'l- Platforms - Arduino.

UNIT V CASE STUDIES AND REAL-WORLD APPLICATIONS
Real world design constraints - Applications - Asset management, lndustrial automation, smartgrid. Commercial building
automation, Smart cities - participatory sensing - Data Analytics for IoT

- Software & Managemenl Tools for IoT Cloud Storage Models & Communication APIs - Cloud

for IoT - Amazon Web Services fbr IoT.

TOTAL:45 PERIODS

Upon completion of lhis course, the students should be able to:
r Analyze various prolocols for IoT
e Develop web services to access/conrol loT devices.
. Design a portable IoT using Rasperry Pi

r Deploy an IoT application and connect to the cloud.
o Analyze applications of IoT in real rime scenario

REFERENCES:

1. ArshdeepBahga,Viy'ayMadisetti,-IntemetofThings-Ahands-onapproachfi.UniversitiesPress,20l5

2. Dieter Uckelmann, Mark Harrison, Michahelles, Florian (Eds), 
-Architecting 

thelntemet of Thingsll, Springer,
2011.

3. Honbo Zhou, --The Intemet of Things in the Cloud: A Middleware Perspectivell, CRCPress, 2012.

4. .lan l-lo" ller, Vlasios Tsiatsis , Catherine Mulligan. Stamatis , Kamouskos, StefanAvesand. David Boyle, "From
Machine-to-Machine to the Internet of Things - lntroduction to a Nerv Age of Intelligence", Elsevier, 2.014.

5. Olivier Hersent, David Bosrvarthick. Ornar Ellourri , -The 
Intemet of Things - Keyapplications and Protocolsll.

Wiley, 2012
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cP5293 BIG DATA ANALYTICS T, I'P C3
003

OBJECTIVES:
To understand the competitive advantages ofbig data analytics

il To understand the big data framervorks
To learn data analysis melhods
To learn stream computing

., To gain knowledge on Hadoop related tools such as HBase, Cassandra, Pig, and Hive forbig data analltics

TINIT I IN'I'RODTICTION TO BIG DATA 1
Big Data - Definition. Characteristic Features - Big Data Applications - Big Data vs'fraditional Data - Risks of Big Data -
Structure of Big Data - Challenges of Conventional Slstems - Wcb Data - Evolulion of Analytic Scalabiliq, - Evolulion of
Anall,tic Processes, Tools and methods - Analysis vs Reporting - Modem Data Analvtic Tools.

UNIT II HADOOP FRAMEWORK 9
Distributed File Systems - Large-Scalc FilcSystem Organization - HDFS concepts - MapReduce Execution. Algorithms using
MapReduce, Matrix-Vector Multiplicalion - Hadoop YARN

T]NIT III DATA ANALYSIS 13
Statistical Methods:Regression r:rodelling. Multivariate Analysis - Classificalion: SVM & Kemel Methods - Rule Mining - Cluster
Analysis, Types of Data in Cluster Anall,sis, Partitioning Melhods, Hierarchical Methods, Density Based Methods. Grid Based
Methods, Model Based Clustering Methods, Clustering High Dimensional Data - Predictive Analytics - Data analvsis using R.

TINIT IV N{INING DATA STREAN{S 1
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 Anal1,5i5, Stock Market
Predictions.

UNIT V BIG DATA FRdN,IEWORKS 9
Introduction to NoSQL - Aggregate Data Models - Hbase: Data Model and Implementations - Hbase Ciients - Exanples -
.Cassandra: Data Model - Examples - Cassandra Clients - Hadooplntegration. Pig - Grunt - Pig Data Model - Pig Latin -
developing and testing Pig Latin scripts. Hive - Data Types and File }-ormals - HiveQL Data Definition - HiveQL Data
Manipulation -lliveQL Queries

TOTAL: 45 PERIODS

OTITCONIES:

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

tl Understand ho*,to leverage the insights iiom big data analy.tics
I I Analyze data by utilizing various statistical and data mining approaches

I Perfbrm analytios on real-time streaming data

[- Understand the various NoSql altemative database models

REFERENCES:
'1 . Bill Franks. 

-Taming 
the Big Data Tidal Wave: Finding Opportunities in Huge DataStreams with Advanced

Analyticsll, Wiley and SAS Business Series, 2012.

2. David Loshin, "Big Data Analytics: From Srrategic Planning to Enterprise Integration withTools, Techniques, NoSQL,
and Graph",20i3.

3, Michael Berthold, David.l. Hand, 
-Intelligent 

Data Analysisll, Springer, Second Edition,2007.
4. Michael Minelli, Michelle Chambers, and Ambiga Dhiraj. "Big Data, Big Aralytics: Ernerging Business

Intelligence and Analytic Trends for Today's Businesses". Wiley,20l3.
5, P. J. Sadatage and M. Fowler, "NoSQL Distilled: A Brief Guide to the Emerging World oPolyglot Persistence",

Addison-Wesley Professional, 201 2.

6. Richard Cotton, "l-earning R - A Step-by-step Function Guide to Data Analysis, , O'ReillyMedia, 2013
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cP5092 CLOT]D CONIPTITING TECHNOLOGIES

OBJECTIVES

To understand the concepts ofvinualization and virnral machines

To gain experlise in server, network and storage viffualization.

To understand and deploy practical virtualization solutions and enterprise solutions

To gain knowledge on the concept of virtualization that is fundamental to cloud cornputirrg

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 YIRTTJALIZATION 9

Basics of Virtual Machines - Process Virtual Machines - System Viltual Machines -Emulation - Interpretation - Binarl,
Translation - Taxonomy of Virtual Machines. Virtualization -Management Virtualization 

- 
Ilardrvare Maximization -

Architectures - Vil'tualDation Management - StorageVirtualization - Netrvork Vinualization

UNI'T II VIRTUALIZATION INFRASTRUCTT]RE 9

Comprehensive Analysis - Resource Pool - Testing Ervironment -Server Virtualization - VirtualWorkloads-ProvisionVirtual
Machines- Desktop Virtualization-Application Virtualization - lmplementation levels of virtualization * virtualization structure -
virtualization of CPU, Memory and l/O devices - virtual clusters and Resource Management - Virtualization for data center
automation.

TINIT III CLOUD PLATFORM ARCHITECTURE 9

Cloud deployment models: public" private, hybrid, community - Categories of cloud computing: Everything as a service.
Infrastructure, platform, softr.vare- A Cenerio Cloud Architecture Design - Layered cloud Architectural Development -
Virtualizalion Support and Disaster Recovery - Architectural Design Challenges - Public Cloud Platforms : GAE,AWS -
Inter-cloud ResourceManagement

UNIT IV PROGRAN{MING N{ODEL 9
lntroduction to Hadoop Framervork - 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 ofdata security, provider data and its securily, 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 : ,15 PERIODS

OUTCOMES:

flpon complction ofthis course, the students should be able to:

o Employ the concepts of storage virnralization, network virtualization and its management

. Appl) the concept olvimralization in the cloud compurrng

r Identil)l the archilecture. infrastruclure and delirerl models of cloud contpuling

o Develop services using Cloud computing

. Apply the security models in the cloud environment

REFER-ENCES:

l. Danielle Ruest, Nelson Ruest, 
-Virtualization: 

A Beginner"s Guideil, McGraw-Hill OsbomeMedia, 2009.

2. .lim Smith, Ravi Nair . "Virtual Machines: Versatile Platfbrms for Systems and Processes",Elsevier,Morgan Kaufinann, 2005

3. John W.Rittinghouse ard James F.Ransome, "Cloud Computing: Implementation, Management, and Security", CRC Press,

2010.

4. Kai Hwang. Geotfey C Fox, Jack G Dongarra, "Distributed and Cloud Computing, FromParallel Processing to the Internet of
Thrngs", Morgan Kaufmann Publishers, 20 [2.
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cP5094 INFORMATION RETRIBVAL TECHNIQUES

OBJECTI\ [S:
o 'fo tLnderstand tlie basics ol inlonnation retrieval u,ith pertinence to modeling. queryoperations and indexing

. To get an understanding o1'machirre leanring techniques lbr text classification and clustering.

r To understand the various applications of infbrmation retrieval giving emphasis to multimedialR, u'eb search

o To understand the concepts ofdigital libraries

UNIT I INTRODUCTION: MOTIVATION 9

Basic Concepts - Practical Issues - Retrievai Process - Architecture - Boolean Retrieval - Retrieval Evaluation Open

Source IR Systems-History of Web Search - Web Cl-raracteristics-The impact of the web on IR 
-IR 

Versus Web Search-

Conrponenls ol'a Search engine

TINIT II N{ODELING 9

Taxonomy and Characterization of IR Models - Boolean Model - Vector Model - Term Weighting- Scoring and Ranking -
Language Models - Set Theoretic Modeis - Probabilistic Models -Algebraic Models - Structured Text Retrieval Models -
Models lor Browsing

UNIT III INDEXING 9

Static and Dynamic Inverted Indices - lndex Construction and Index Compression. Searching - Sequential Searching and

Pattem Matching. Query Operations -Query Languages - Query Processing - Relevance Feedback and Query Expansion -

Automatic Local and Global Analysis * Measuring Effectiveness and Efficiency

TINIT IV CLASSIFICATION AND CLUSTERING 9

Text Classification and Naive Bayes - Vector Space Classification - Support vector machinesand Machine learning on

documents. Flat Clustering - Hierarchicai Clustering -Matrix decompositions and latent semantic indexing - Fusion and

Meta leaming

UNIT V SEARCI{ING THE WEB 9

Searching the Web -Structure of the Web -lR and web search - Static and Dynamic Ranking - Web Crawling and lndexing

- I-ink Analysis - XML Retrieval Multimedia IR: Models and Languages -Indexing and Searching Parallel and Distributed

IR - Digital Libraries

TOTAL:45 PERIODS

OUTCON{ES:

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

o Build an lnformation Retrieval system using the available tools.

o Identi& and design the various components ofan Information Retrieval system.

o Apply machine leaming techniques to text olassification and clustering which is used forefficient Information

Retrieval.

e Design an effrcient search engine and analyze the Web content structure.

REFERENCES:
1. Christopher D. Manning, Prabhakar Raghavan, Hinrich Schutze, 

-Introduction 
tolnformation Retrievalll, Cambridge

University Press, First South Asian Edition. 2008.

2. lmplementing and Evaluating Search Enginesll. The MIT Press, Cambridge.

Massachusetts London, England, 201 0

3. Ricardo Baeza- Yates, Berthier Ribeiro *Neto, 
-Moderrr 

lnformation Retrieval: TheconceptsandTechnology

behind Searchll (ACM Press Books)" Second Edition, 2011.

4. Stefan Buttcher, Charles L. A. Clarke. Gordon V. Cormack, 
-Information 

Relrieval
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cP5072 SOFTWARE ARCHITECTTlRES AND DESIGN*
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OB.IECTIVES:
o To understand the need, design approaches fbr software architecture to bridge thedynamic requirements and

implenrentation.

r To learn the design principles and to apply for large scale systems

r To dcsign architectures lor distributed helerogeneous s) stems .enr ironrnenl throughbrokerage intcraction

r To build design knowledge on sewice oriented and model driven architectures and theaspect orienled architcoture.

o To develop appropriate architectures for various Case studies like semantic w'eb services.supply chain cloud services.

l'")llr'.,,",, ro Software Architecture-B.dging Requiremenls and Irnplementation. DesigrrCuidelines. Soft*are Qrurirv rtt luutl.l.

Software Architecture Design Space. Agile Approach to Software Architecture Design. Modeis for Software Architecture

Description Languages tADL).

T]NIT II 8

Object-Oriented Paradigm -Design Principles. Data-Centered Softu,are Architecture: Repository Architecture, Blackboard
Architecture. Hierarchical Architecture Main-Subroutine, Master-Slave. Layered. Virtual Machine. Interaction-Oriented Softr.vare

Architecture s: Model-View-Controller(MVC), Prese ntation-Abstraction-Control (PAC ).

TINIT III 9

Distributcd Architecture: Client-Server. Middlervare" Multi{iers, Broker Architecture - MOM,CORBA Mcssage Broker
Architeclure- Scrvice-Oriented Archilecture (SOA). SOAP. UDDI. SOA Implementation in Web Sen'ices, Grid/cloud Service

Computing. Heterogeneous Architecture- Methodology of Architecture Decision. Quality Attributes.

UNITIV 9

Architecture of User lnterfaces containers, ease study-web service. Product Line Architectures - methodologies, processes and

tools. Software Reuse and Product Lines -Product Line Analysis, Design and implementation, configuration Models. Model Driven
Architectures (MDA) -why MDA- Model transformation and software architecture, SOA and MDA. Eciipse modeling framervork.

9UNIT V
Aspect Oriented Architectures- AOP in UML,AOP tools, Architectural aspects and middiervare Selection of Architectures,
Evaluation of Architecture Designs. Case Study: Online Computer Vendor. order processing, manufacture &shipping -
inventory, supply chain cloud service

Managemenl. semantic web senices

TOTAL: 45 PERIODS

OIJTCOMES:

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

r Understand the need ofsoftware architecture for sustainable dynamic systems.

. Have a sound knowledge on design principles and to apply for large scale systems

r Design architectures for distributed heterogeneous systems

. Have good knowledge on service oriented and model driven architectures and theaspect oriented architecture.

. Have a r.vorking knowledge to develop appropriate architectures tkough variouscase studies.

REFERENCES:
1. Essentials ofsoliware Architecture , Ion Gorton, Second Edition, Springer-verlag, 201 I

2. Softu,are Architecture Design llluminated, Kai QianJonesandBartlettPublishersCanada"20l0
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cP500s SOFTWAR.E QUALITY ASSTIRANCE AND TESTING

OBJECTIVES:
o To understand the basics of testing, test planning &design and test team organization
r To study the various types oftest in the lile cycle ofthe software product.

o To build design concepts for system testing and executiolr

r To leam the software quality assurance,metdcs, defect prevention techniques

r To learn the techniques for quality assurance and applying for applications.

LINIT I SOI'TWARE TESTING - CONCE,PTS, ISSIIES, An-D TECIINIQ[IES 9

Quality Revolution. Verification and Validation. Failure" Error. Fault. and Defbct. Ob.jectives of Testing, 'l'esting

Aotivities, Test Case Selection White-Box and Black .test Planning and design. Test Tools and Automation, . Power of
Test. Test Team Organizationand Management--fcst Groups" Softrvare Quality Assurance Group ,system Test Team
Hierarchy, Team Building.

I]NI'T II SYSTEM TESTING 9
System Testing - System Integration "l-echniques-lncremental. Top Dorm Bottom Up Sandwich and Big Bang. Softrvare
and Hardu'are Integration, Hardrvare Design Verification Tests, Hardu'are and Sofirvare Compatibility Matrix Test Plan for
System Integration. Built- in Testing. functional testing - Testing a Function in Context. Boundary Value Analysis,
Decision Tables. acceptance testing - Selection ofAcceptance Criteria, Acceptance Test Plan. Test Exeoution Test. softrvare
reliability - Fault and Failure, Factors InfluencingSoflr.vare, Reliabilitl, Models

TINIT III SYSTENI TEST CATEGORIES 10
System test oategories Taxonomy ofSystem Tests. Interlace Tests Functionality Tests. GUI Tesls, Securit-v Tests Feature
Tests, Robustncss Tests. Boundary Value Tests Porver Cycling Tests Interoperability Tests. Scalability Tests. Stress 'I'ests.

Load and Stability Tests, Reliability Tcsts, Regression Tests, Regulatory Tests. Test Generation lrom FSM models- State-
Oriented Model. F-inite-State Machine TransitionTour Method, Testing with State Verilication. Test Architectures-Local,
distributed, Coordinated, Remote. system test design- Test Design Factors Requirementldentification, modeling a Test
Design Process Test Design Preparedness, Metrics, Test Case Design E'lfectiveness. s)'stem test execution- Modeling
Defects, Metrics for MonitoringTest Execution.Defect Reports, Defect Causal Analysis, Beta testing, measuring Test
Effectiveness.

TINIT IV SOFTWARE QTIALITY 8
Soilrvare quality - People's Quality Expectations, Framervorks and ISO-9126, McCall's Quality Factors and Criteria -Relationship. Quality Metrics. Quality Characteristics ISO 9000:2000 Softrvare Quality Standard. Maturity models- Tesr
Process Improvement,TestingMaturity Model.

uNlI'\/ SOFTWARE QUALITY ASSTJRANCE 9

Quality Assurance - Root Cause Analysis. modeling. technologies, standards and methodologies lbr defect prevention.
Fault Tolerance and Failure Containment - Safety Assurance and Damage Control, Hazard analysis using fbult-trees and
event-trees. Comparing Quality Assurance Techniques and Activities. QA Monitoring and Measurement. Risk
Identiiication for Quantifiable Quality Improvement. Case Study: FSM-Based Testing otWeb-Based Applications.

TOTAL:45 PERIODS
OI.'TCONIES:
Upon completion ofthis course, the students should be able to

o Perfonn functional and nonfunctional tests in the lifb cycle ofthe software product.
. Understand system testing and test execution process.

o ldentif] defect prevention techniques and software qualily assurance metrics.
. Apply techniques ofquality assurance for typical applications.

REFERENCES:

Softrvare Testing And Quality Assurance-Theory and Praclice, Kshirasagar NakPriyadarshi Tripathy. .lohn Wiley &
Sons Inc.2008
Software Quality Engineering: Testing, Quality Assurance, and Quantifiable lmprovement. .leff Tian. .iohn
Wiley & Sons. Inc.. Hoboken. Nerv.lersey. 2005.

Softrvare Quality Assurance - From Theory to lmplementation, Daniel Galin.Pearson Education Ltd Lrk" 2004
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CP5O73 EN/IBEDDED SOFI'\\TARE DEVELOPN,IENT L T P C3
003

OBJECTI\'ES:
o To understand the architecture ofembedded processor. microcontrollqr and peripheraldevices.

o To interlace memory and peripherals with embedded systems.

. -['o 
study the ernbedded netrvork environment.

. To undersland challenges in Real time operating s\stenrs.

o To study, analyze and design applications on embedded systcms.

I.INIT I EMBEDDED PROC},SSORS 9

Embedded Computers . Characteristics of Embedded Computing Applications - Challenges in Embedded Computing System
Design - Embedded System Design Process- Formclism fbr System Design - Structural Description . Behavioural Description -
ARM Processor - Intel ATOM Processor.

TINIT II EMBEDDED COMPUTING PLATFORM 9
CPU Bus Configuration - Memory Devices and lnterfacing - Input/Output Devices and Interfacing -system Design - Development
and Debugging - Emulalor - Simulalor - JTAG Design Example -Alarm Clock - Analysis and Optimization of Performance -
Poner and Program Sizc.

UNIT III EMBEDDED NETWORK ENIVIRONMENT 9
Disfributed Embedded Architecture - Hardware And Software Architectures - Networks for Embedded Systems - I2C - CAN
Bus-SFIARCLinkSupporls-Ethernet*Myrinet-Internet-Network-basedDesign-CommunicationAnalysis-System
Performance Analysis - Hardrvare Platform Design - Allocation and Scheduling - Design Example - Elevator Controller.

UNIT IV REAL-TIN{E CIIARACTERISTICS 9
Clock Driven Approach - Weighted Round Robin Approach - Priority Driven Approach - Dynamic versus Static Systems -
Eftbctive Release Times and Deadlines - Optimality of the EarliestDeadline First (EDF) Algorithm - Challenges in Validating
Timing Constraints in Priority Driven Systems - Off-Line versus On-Line Scheduling.

UNIT V SYSTEM DESIGN TECHNIQUES 9

Design Methodologies - Requirement Analysis - Specification - System Analysis and Architecture Design - Quality Assurance -
Design Exampies - Telephone PBX - Ink jet printer - Personal DigitalAssistants - Set-Top Boxes.

TOTAL:45 PERIODS
OUTCO\4 E:

Upon completion ofthe course, the students should be able to
r Understand different architectures ofembedded processor, microcontroller and peripheraldevices. Interface memory and

peripirerals with embedded systems.

. Work with embedded network environment.

r Understand challenges in Real time operating systems.

o Design and analyze applications on embedded slstems.

R.EFERENCES:

1 . Adrian McBwen, Hakim Cassimally, "Designing the Internet of Things" Wiley Publication, Firstedition, 2013

2. Andrew N Sloss. D. Symes. C. Wright. I Arm system developers guidell. MorganKauffinan/Elsevier.2006.

3. ArshdeepBahga, Vijay Madisetti, " lntemet of Things: A Hands-on-Approach" VPT FirstEdition,2014
4. C. M. Krishna and K. G. Shin, 

-Real-Time 
Systemsll , McGraw-Hill, 1997

5. Frank Vahid and Tony Givargis, 
-Ernbedded 

System Design: A Unified Hardware/Softwarelntroductionll, John Wiley &
Sons.

6. Jane.W.S. Liu, 
-Real-Time 

systemsll, Pearson Education Asia.

7 . Michael J. Pont, 
-Embedrled 

Cll, Pearson Education, 2007.

B. Muhammad Ali Mazidi, SarmadNaimi, SepehrNaimi,"The AVR Microcontroller and

Embedded Systems: Using Assembly and C" Pearson Education, First edition, 2014

L Steve Heath, 
-Embedded 

SystemDesignll , Elsevier,2005

1 0. Wayne Wolf, 
-Computers 

as Components:Principles of Embedded Computer SystemDesignll, Elsevier, 2006
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CP5O97 N{OBILE APPLICATION DEVELOPN,IENT L T P C

3003
OBJECTI\ ES:

r Understand system requirements for mobile applications-

. Generate suitable design using specific mobile development framervorks.

. Ger)erale mobile application design.

r Implement the design using specific mobile der.elopmenl Frameuorks.

o Deploy the mobile applications in marketplace for distribution.

TJNIT I INTRODUCTION 5

Introduction to mobile applications - Embedded systems - Market and business driversfor mobile applications -
Publishing and detivery of mobile applications - Requirementsgathering and validation for mobile applications.

I.INIT II BASIC DESIGN 8

Introduction - Basics of embedded systems design - Embedded OS - Design constraints for mobile applications, both
hardrvare and software related - Architecting mobile applications - User interfaces for mobile applications - touch
events and gestures-Achieving quality constraints - performance, usability, securiq,, availability and

modifiability.

UNIT III ADVANCED DESIGN 8

Designing applications with multimedia and web access capabilities - Integration with GPS and social media

networking applications - Accessing applications hosted in a cloud compuling environment - Design patterns for
mobile applications.

T]NIT IV ANDROID I2
Introduction - Establishing the development environment - Android architecture - Activities and views -
lnteracting with UI - Persisting data using SQI-ite - Packaging and deployment - Interaclion wilh server side
applications - Using Coogle Maps. GPS andWifr - Integration r.vith social media applications.

TJNIT V IOS 12

Introduction to Ob.jective C - iOS features - Ul implementation - Touch framervorks -Data persistence using
Core Data and SQLite - Location aware applications using Core Location and Map Kit - Integrating calendar
and address book with social mediaapplication - Using Wifi - iPhone marketplace.

TOTAL:45 PERIODS

OUTCO]\IES:
Llpon completion ofthe course, the students should be able to:

o Describe the requirements for mobile applications.

r Explain the challenges in mobile application design and development.

o Implement the design using Android SDK.

r Implement the design using Objective C and iOS.

o Deploy mobile applications in Android and iPhone marketplace for distribution.

REFERENCES:

Charlie Collins. Michael Galpirr and Matthias Kappler, 
-Android 

in Practicell,DreamTech 2012.

David Marh .lack Nutting, .leffLaMarche and Frederic OIsson, 
-Beginning 

iOS 6Development: Erploring the

iOS SDKll, Apress, 2013.
http://developer. android.com,/develop/index.html-

.lames Dovey and Ash Furrou,, 
-Beginning 

Objective Cl1, Apress, 2012.

Jeff McWherter and Scotl Gorvell. "Professional Mobile Application Development",Wrox,2012.
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6. Reto N4eicr. 
-PProf'essional 

android Developmentll, Wile1"-lndia Edition" 2012.
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