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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
B. TECH. ELECTRONICS AND TELEMATICS ENGINEERING
IV YEAR COURSE STRUCTURE & SYLLABUS (R16)
Applicable From 2016-17 Admitted Batch

IV YEAR | SEMESTER

I\?é. Cg(l;;:e Course Title L | T]| P |Credits
1 ET701PC Telecommunication Switching Systems and alolo 4
Networks
2 Professional Elective - |1 3100 3
3 Professional Elective - Il 3100 3
4 Professional Elective - IV 3100 3
5 ET702PC | Computer Networks 4100 4
6 ET703PC | Advanced Telecommunication Lab 00| 3 2
7 ET704PC | Computer Communication Networks Lab 010{3 2
8 ET705PC | Industry Oriented Mini Project 0[O0] 3 2
9 ET706PC | Seminar 010 2 1
Total Credits 17 0 |11 24
IV YEAR Il SEMESTER
S. No. Course Course Title L | T | P | Credits
Code
1 Open Elective — 111 30710 3
2 Professional Elective -V 31010 3
3 Professional Elective -VI 31010 3
4 ET801PC | Major Project 0| 0|30 15
Total Credits 910130 24

Professional Elective — |

EC611PE Computer Organization and Operating System
ET612PE Electronic Measurements and Instrumentation
EC613PE Spread Spectrum Communications

EC614PE Digital system Design

Professional Elective — 11

ET721PE VLSI Design

ET722PE Digital Image Processing
ET723PE RF Circuit Design

ET724PE Design of Fault Tolerant Systems




Professional Elective — 111
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ET731PE Cellular and Mobile Communications
ET732PE Coding Theory and Techniques

ET733PE Digital Signal Processors and Controllers
ET734PE Object Oriented Programming through JAVA

Professional Elective — IV

EC741PE Optimization Techniques

ET742PE Embedded System Design

ET743PE Microwave Engineering

ET744PE Networks Security and Cryptography

Professional Elective — V

EC853PE Optical Communications

ET852PE Wireless Communications and Networks
ET853PE Advanced Telecommunication Technologies
ET854PE Database Management Systems

Professional Elective VI

ET861PE Radar Systems

ET862PE Satellite Communications

ET863PE Cloud computing

ET864PE Wireless and Mobile Adhoc Networks

*Open Elective subjects’ syllabus is provided in a separate document.

*Open Elective — Students should take Open Electives from the List of Open Electives
Offered by Other Departments/Branches Only.

Ex: - A Student of Mechanical Engineering can take Open Electives from all other
departments/branches except Open Electives offered by Mechanical Engineering Dept.
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
LIST OF OPEN ELECTIVES OFFERED BY VARIOUS DEPARTMENTS FOR
B.TECH. 111 AND IV YEARS

S. Name of the Department Open Elective - | Open Elective - 11
No. Offering Open Electives (Semester — V) (Semester — V1)
1 Aeronautical Engg. AES5110E: Introduction | AE6210E: Introduction to
to Space Technology Aerospace Engineering
2 Automobile Engg. CE5110E: Disaster MT6210E: Data Structures
Management MT6220E: Artificial

MT5120E: Intellectual Neural Networks
Property Rights

3 Biomedical Engg. BM5110E: Reliability BM6210E: Medical
Engineering Electronics
4 Civil Engg. CE5110E: Disaster CE6210E: Remote
Management. Sensing and GIS
CEG6220E: Geo-
Informatics

CE6230E: Intellectual
Property Rights

5 Civil and Environmental CE5110E: Disaster CN6210E: Environmental
Engg. Management Impact Assessment
CE6230E: Intellectual
Property Rights

6 Computer Science and Engg. | CS5110E: Operating CS6210E: Java

/ Information Technology Systems Programming
CS5120E: Database CS6220E: Software
Management Systems Testing Methodologies
CS6230E: Cyber Security
7 Electronics and EC5110E: Principles of | EC6210E: Principles of
Communication Engg. / Electronic Computer Communications
Electronics and Telematics Communications and Networks
Engg.
8 Electronics and Computer EM5110E: Scripting EM6210E: Soft
Engg. Languages Computing Techniques
9 Electrical and Electronics EE5110E: Non- EE6210E: Design
Engg. Conventional Power Estimation and Costing of
Generation Electrical Systems
EE5120E: Electrical EE6220E: Energy Storage
Engineering Materials Systems
EE5130E: EE6230E: Introduction to
Nanotechnology Mechatronics
10 | Electronics and EI5110E: Electronic EI6210E: Industrial
Instrumentation Engg. Measurements and Electronics
Instrumentation
11 | Mechanical Engg. ME5110E: Optimization | ME6210E: World Class
Techniques Manufacturing
ME5120E: Computer ME6220E: Fundamentals
Graphics of Robotics

MES5130E: Introduction | ME6230E: Fabrication
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to Mechatronics
ME5140E:
Fundamentals of
Mechanical Engineering

Processes

12 | Mechanical Engg. (Material | NT5110E: Fabrication NT6210E: Introduction to
Science and Processes Material Handling
Nanotechnology) NT5120E: Non NT6220E: Non-

destructive Testing Conventional Energy
Methods Sources

NT5130E: NT6230E: Robotics
Fundamentals of

Engineering Materials

13 | Mechanical Engg. MT5110E: Analog and | MT6210E: Data Structures

(mechatronics) Digital I.C. Applications | MT6220E: Artificial
MT5120E: Intellectual Neural Networks
Property Rights MT6230E: Industrial
MT5130E: Computer Management
Organization

14 | Metallurgical and Materials | MM5110E: Materials MMG6210E: Science and

Engg. Characterization Technology of Nano
Techniques Materials
MMG6220E: Metallurgy of
Non Metallurgists
15 | Mining Engg. MN5110E: Introduction | MN6210OE: Coal
to Mining Technology Gasification, Coal Bed
Methane and Shale Gas
16 | Petroleum Engg. PE5110E: Materials PE6210E: Energy
Science and Engineering | Management and
PE5120E: Renewable Conservation
Energy Sources PE6220E: Optimization
PE5130E: Techniques
Environmental PE6230E:
Engineering Entrepreneurship and
Small Business Enterprises
S. Name of the Department Open Elective -111
No. | Offering Open Electives (Semester — V111)
1 Aeronautical Engg. AEB8310E: Air Transportation Systems
AE8320E: Rockets and Missiles
2 Automobile Engg. AMB8310E: Introduction to Mechatronics
AMB8320E: Microprocessors and Microcontrollers
3 Biomedical Engg. BMB8310E: Telemetry and Telecontrol
BM8320E: Electromagnetic Interference and
Compatibility
4 Civil Engg. CE8310E: Environmental Impact Assessment
CE8320E: Optimization Techniques in Engineering
CEB8330E: Entrepreneurship and Small Business
Enterprises
5 Civil and Environmental CNB8310E: Remote Sensing and GIS

Engg.

CE8330E: Entrepreneurship and Small Business
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Enterprises
6 Computer Science and CS8310E: Linux Programming
Engg. / Information CS8320E: R Programming
Technology CS8330E: PHP Programming
7 Electronics and EC8310E: Electronic Measuring Instruments
Communication Engg. /
Electronics and Telematics
Engg.
8 Electronics and Computer EMB8310E: Data Analytics
Engg.
9 Electrical and Electronics EE8310E: Entrepreneur Resource Planning
Engg. EE8320E: Management Information Systems
EE8330E: Organizational Behaviour
10 | Electronics and EI8310E: Sensors and Transducers,
Instrumentation Engg. EI8320E: PC Based Instrumentation
11 | Mechanical Engg. ME8310E: Total Quality Management
MES8320E: Industrial Safety, Health, and
Environmental Engineering
MES8330E: Basics of Thermodynamics
ME8340E: Reliability Engineering
12 | Mechanical Engg. (Material | NT831OE: Concepts of Nano Science And Technology
Science and NT8320E: Synthesis of Nanomaterials
Nanotechnology) NT8330E: Characterization of Nanomaterials
13 | Mechanical Engg. MT8310E: Renewable Energy Sources
(mechatronics) MT8320E: Production Planning and Control
CEB8330E: Entrepreneurship and Small Business
Enterprises
14 Metallurgical and Materials | MM8310E: Design and Selection of Engineering
Engg. Materials
15 | Mining Engg. MNB8310E: Solid Fuel Technology
MNB8320E: Health & Safety in Mines
16 | Petroleum Engg. PE8310E: Disaster Management

PE8320E: Fundamentals of Liquefied Natural Gas
PE8330E: Health, Safety and Environment in
Petroleum Industry

*Open Elective — Students should take Open Electives from List of Open Electives Offered
by Other Departments/Branches Only.

Ex: - A Student of Mechanical Engineering can take Open Electives from all other
departments/branches except Open Electives offered by Mechanical Engineering Dept.
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TELECOMMUNICATION SWITCHING SYSTEMS AND NETWORKS

B.Tech. IV Year | Sem. L T PC
Course Code: ET701PC/EM722PE 4 0 0 4

Course Objectives: The Course is designed

e To provide students with a balanced blend of theoretical and practical aspects
regarding Telecommunication Switching System.

e To expose through the evolution of switching systems from manual and
Electromechanical systems to stored-program-controlled digital systems

e To provide knowledge to the students regarding design and performance analysis of
various switching systems.

e To train the students about basic Telephone Networks structures and traffic
engineering concepts

e To inculcate students on various internet concepts like OSI reference model, LAN,
WAN, WAN, Repeaters, bridges, routers & gateways.

e To provide a comprehensive coverage of data communication networks and ISDN

Course outcomes:

e Students will demonstrate knowledge about Telecommunication Switching Systems.

e Students will be able to analyze different switching methodologies.

e Students will be able to differentiate between signaling methods used in
Telecommunication Networks

e Students will exhibit a good knowledge on data communication networks and ISDN
and be able to differentiate LAN, MAN, WAN

e Students will demonstrate an ability to work on various Telecommunication Network

concepts.
e Students will demonstrate knowledge on modern telecommunication concepts like
DSL & SONET.

UNIT -1

Telecommunication Switching Systems: Introduction, Elements of switching systems,
switching network configuration, Rotary switches, Uniselector, Two motion selector,
Trunking principle ,principles of cross bar switching, Crossbar Switch Configuration, Cross
point Technology, Crossbar Exchange Organization.

UNIT - 11

Electronic Space Division Switching: Stored Program Control, Centralized SPC,
Distributed SPC, Software Architecture, Application Software, Enhanced services, Two-
Stage Networks, Three-Stage Networks, n-Stage Networks.

Time Division Switching: Basic Time Division Space Switching, Basic Time Division Time
Switching, Time Multiplexed Space Switching, Time Multiplexed Time Switching,
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Combination Switching, Three Stage Combination Switching, n - Stage Combinational
Switching.

UNIT - 1

Telecommunications Traffic: Introduction; The Unit of Traffic, Congestion; Traffic
Measurement, A Mathematical Model, Lost-Call Systems-Theory, Traffic Performance, Loss
Systems in Tandem, Use of Traffic Tables, Queuing Systems-The Second Erlang
Distribution, Probability of Delay, Finite Queue Capacity, Some Other Useful Results,
Systems with a Single Server, Queues in Tandem, Delay Tables, Applications of Delay
Formulae.

UNIT - IV

Telephone Networks: Subscriber loop systems, switching hierarchy and routing,
transmission plan, transmission systems, numbering plan, charging plan, Signaling
techniques: In channel signaling, common channel signaling, Cellular mobile telephony.
Data Networks: Data transmission in PSTNs, Switching techniques for data transmission,
data communication architecture, link to link layers, end to end layers, satellite based data
networks, LAN, MAN, Internetworking.

UNIT -V

Integrated Services Digital Network (ISDN): Introduction, motivation, new services,
Network and protocol architecture, Transmission channels, User-Network  interfaces,
functional grouping, reference points, signaling, numbering, addressing, BISDN.

DSL Technology: ADSL, Cable Modem, Traditional Cable Networks, HFC Networks,
Sharing, CM & CMTS and DOCSIS.

SONET: Devices, Frame, Frame Transmission, Synchronous Transport Signals, STS I,
Virtual Tributaries, and Higher rate of service.

TEXT BOOKS:
1. Tele communication switching system and networks — Thyagarajan Viswanath, PHI,
2000.
2. J. E Flood, “Telecommunications Switching and Traffic Networks,” Pearson
Education, 2006
3. Data Communication & Networking - B.A. Forouzan, TMH, 4" Edition, 2004.

REFERENCES:
1. Digital telephony - J. Bellamy, John Wiley, 2nd edition, 2001.
2. Data Communications & Networks - Achyut. S. Godbole, TMH, 2004.
3. Principles of Communication Systems — H. Taub & D. Schilling, TMH, 2nd Edition,
2003.
4. An Engineering approach to computer networking - S. Keshav, Addison W
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Course Code: EC702PC/ET721PE/EIT41PE
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VLSI DESIGN
(PROFESSIONAL ELECTIVE - 1)
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Course Objectives: The objectives of the course are to:

Give exposure to different steps involved in the fabrication of ICs using MOS
transistor, CMOS/BICMOS transistors, and passive components.

Explain electrical properties of MOS and BiCMOS devices to analyze the behavior of
inverters designed with various loads.

Give exposure to the design rules to be followed to draw the layout of any logic
circuit.

Provide concept to design different types of logic gates using CMOS inverter and
analyze their transfer characteristics.

Provide design concepts to design building blocks of data path of any system using
gates.

Understand basic programmable logic devices and testing of CMOS circuits.

Course Outcomes: Upon successfully completing the course, the student should be able to:

Acquire qualitative knowledge about the fabrication process of integrated circuit
using MOS transistors.

Choose an appropriate inverter depending on specifications required for a circuit
Draw the layout of any logic circuit which helps to understand and estimate parasitic
of any logic circuit

Design different types of logic gates using CMOS inverter and analyze their transfer
characteristics

Provide design concepts required to design building blocks of data path using gates.
Design simple memories using MOS transistors and can understand design of large
memories.

Design simple logic circuit using PLA, PAL, FPGA and CPLD.

Understand different types of faults that can occur in a system and learn the concept
of testing and adding extra hardware to improve testability of system

UNIT -1

Introduction: Introduction to IC Technology — MOS, PMOS, NMOS, CMOS & BIiCMOS
Basic Electrical Properties: Basic Electrical Properties of MOS and BiCMOS Circuits: lgs-
Vs relationships, MOS transistor threshold Voltage, gm, gas, Figure of merit wo; Pass
transistor, NMOS Inverter, Various pull ups, CMOS Inverter analysis and design, Bi-CMOS
Inverters.
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UNIT - 11

VLSI Circuit Design Processes: VLSI Design Flow, MOS Layers, Stick Diagrams, Design
Rules and Layout, 2 um CMOS Design rules for wires, Contacts and Transistors Layout
Diagrams for NMOS and CMOS Inverters and Gates, Scaling of MOS circuits.

UNIT — 111

Gate Level Design: Logic Gates and Other complex gates, Switch logic, Alternate gate
circuits, Time delays, Driving large capacitive loads, Wiring capacitance, Fan — in, Fan — out,
Choice of layers.

UNIT - IV

Data Path Subsystems: Subsystem Design, Shifters, Adders, ALUs, Multipliers, Parity
generators, Comparators, Zero/One Detectors, Counters.

Array Subsystems: SRAM, DRAM, ROM, Serial Access Memories.

UNIT - V

Programmable Logic Devices: PLAs, FPGAs, CPLDs, Standard Cells, Programmable
Array Logic, Design Approach, Parameters influencing low power design.

CMOS Testing: CMOS Testing, Need for testing, Test Principles, Design Strategies for test,
Chip level Test Techniques.

TEXT BOOKS:
1. Essentials of VLSI circuits and systems — Kamran Eshraghian, Eshraghian Dougles
and A. Pucknell, PHI, 2005 Edition
2. CMOS VLSI Design — A Circuits and Systems Perspective, Neil H. E Weste, David
Harris, Ayan Banerjee, 3" Ed, Pearson, 2009.

REFERENCE BOOKS:
1. CMOS logic circuit Design - John .P. Uyemura, Springer, 2007.
2. Modern VLSI Design - Wayne Wolf, Pearson Education, 3rd Edition, 1997.
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DIGITAL IMAGE PROCESSING
(Professional Elective — 11)

B.Tech. IV Year | Sem.
Course Code: ET722PE/EM732PE
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Course Objectives:
e To comprehend the relation between human visual system and machine perception
and processing of digital images.
e To provide a detailed approach towards image processing applications like
enhancement, segmentation, and compression.

Course Outcomes:
e Exploration of the limitations of the computational methods on digital images.
e Expected to implement the spatial and frequency domain image transforms on
enhancement and restoration of images.
e Elaborate understanding on image enhancement techniques.
e Expected to define the need for compression and evaluate the basic compression
algorithms.

UNIT - I

Digital Image Fundamentals & Image Transforms: Digital Image Fundamentals,
Sampling and Quantization, Relationship between Pixels.

Image Transforms: 2-D FFT, Properties, Walsh Transform, Hadamard Transform, Discrete
Cosine Transform, Haar Transform, Slant Transform, Hotelling Transform.

UNIT - 11

Image Enhancement (Spatial Domain): Introduction, Image Enhancement in Spatial
Domain, Enhancement through Point Processing, Types of Point Processing, Histogram
Manipulation, Linear and Non — Linear Gray Level Transformation, Local or Neighborhood
criterion, Median Filter, Spatial Domain High-Pass Filtering.

Image Enhancement (Frequency Domain): Filtering in Frequency Domain, Low Pass
(Smoothing) and High Pass (Sharpening) Filters in Frequency Domain.

UNIT - 1
Image Restoration: Degradation Model, Algebraic Approach to Restoration, Inverse
Filtering, Least Mean Square Filters, Constrained Least Squares Restoration, Interactive
Restoration.

UNIT - IV
Image Segmentation: Detection of Discontinuities, Edge Linking And Boundary Detection,
thresholding, Region Oriented Segmentation.
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Morphological Image Processing: Dilation and Erosion: Dilation, Structuring Element
Decomposition, Erosion, Combining Dilation and Erosion, Opening and Closing, Hit or Miss
Transformation.

UNIT -V

Image Compression: Redundancies and their Removal Methods, Fidelity Criteria, Image
Compression Models, Huffman and Arithmetic Coding, Error Free Compression, Lossy
Compression, Lossy and Lossless Predictive Coding, Transform Based Compression, JPEG
2000 Standards.

TEXT BOOKS:

1.

Digital Image Processing - Rafael C. Gonzalez, Richard E. Woods, 3™ Edition,
Pearson, 2008

Digital Image Processing- S Jayaraman, S Esakkirajan, T Veerakumar- MC GRAW
HILL EDUCATION, 2010.

REFERENCE BOOKS:

1.

Digital Image Processing and Analysis-Human and Computer Vision Application
with using CVIP Tools - Scotte Umbaugh, 2™ Ed, CRC Press, 2011

Digital Image Processing using MATLAB — Rafael C. Gonzalez, Richard E Woods
and Steven L. Eddings, 2" Edition, MC GRAW HILL EDUCATION, 2010.

Digital Image Processing and Computer Vision — Somka, Hlavac, Boyle- Cengage
Learning (Indian edition) 2008.

Introductory Computer Vision Imaging Techniques and Solutions- Adrian low, 2008,
2" Edition
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RF CIRCUIT DESIGN
(Professional Elective — 11)

B.Tech. IV Year | Sem.
Course Code: ET723PE
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Course Objectives: The course objectives are:
e To educate students fundamental RF circuit and system design skills.
e To introduce students the basic transmission line theory, single and multiport
networks, RF component modeling.
e To offer students experience on designing matching and biasing networks & RF
transistor amplifier design.

Course Outcomes: Upon completion of the course, the students will be able to:
e Explore fundamental RF circuit and system design skills.
e Understand the basic transmission line theory, single and multiport networks, RF
component modeling.
e Design matching and biasing networks & RF transistor amplifiers.

UNIT -1

Introduction: Importance of RF Design-Dimensions and Units-Frequency Spectrum-RF
Behaviour of Passive Components: High Frequency Resistors, High Frequency Capacitors,
High Frequency Inductors.-Chip Components, and Circuit Board Considerations: Chip
Resistors, Chip Capacitors, and Surface Mount Inductors.

Review of Transmission Lines: Types of Transmission Lines-Equivalent Circuit
representation-R, L, C, G parameters of Different Line configurations-Terminated Lossless
Transmission Lines-Special Terminations: Short Circuit, Open Circuit and Quarter Wave
Transmission Lines- Sourced and Loaded Transmission Lines: Power Considerations, Input
Impedance Matching, Return Loss and Insertion Loss.

UNIT -1

Single and Multi-Port Networks: The Smith Chart: Reflection Coefficient, Normalized
Impedance-Impedance Transformation: Standing wave Ratio, Special Transformation
Conditions-Admittance Transformation-Parallel and Series RL & RC Connections-Basic
Definitions of Single and Multi-Port Networks-Interconnecting Networks.

RF Filter Design: Scattering Parameters: Definition, Meaning, Chain Scattering Matrix,
Conversion Between S- and Z-parameters, Signal Flow Chart Modeling, Generalization-
Basic Resonator and Filter Configurations: Low Pass, High Pass, Band Pass and Band Stop
type Filters-Filter Implementation using Unit Element and Kuroda's Identities
Transformations-Coupled Filters.
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UNIT - 11

Active RF Component Modelling: RF Diode Models: Nonlinear and Linear Models-
Transistor Models: Large Signal and Small Signal BJT Models, Large Signal and Small
Signal FET Models- Scattering Parameter, Device Characterization.

UNIT - IV

Matching and Biasing Networks: Impedance Matching Using Discrete Components: Two
Component Matching Networks, Forbidden Regions, Frequency Response and Quality
Factor, T and Pi Matching Networks-Amplifier Classes of Operation and Biasing Networks:
Classes of Operation and Efficiency of Amplifiers, Biasing Networks for BJT, Biasing
Networks for FET.

UNIT -V

RF Transistor Amplifier Design: Characteristics of Amplifiers- Amplifier Power Relations:
RF Source, Transducer Power Gain, Additional Power Relations-Stability Considerations:
Stability Circles, Unconditional Stability, And Stabilization Methods-Unilateral and Bilateral
Design for Constant Gain- Noise Figure Circles- Constant VSWR Circles.

RF Oscillators and Mixers: Basic Oscillator Model: Negative Resistance Oscillator,
Feedback Oscillator Design, Design steps, Quartz Oscillators- Fixed Frequency High
Frequency Oscillator -Basic Characteristics of Mixers: Concepts, Frequency Domain
Considerations, Single Ended Mixer Design, Single, and Double Balanced Mixers.

TEXT BOOKS:
1. RF Circuit Design — Theory and Applications by Reinhold Ludwig, Pavel Bsetchko —
Pearson Education India, 2000.
2. Radio Frequency and Microwave Communication Circuits — Analysis and Design by
Devendra K.Misra — Wiley Student Edition — John Wiley & Sons, Inc.

REFERENCES:

1. Radio Frequency and Microwave Electronics — Illustrated by Matthew M. Radmanesh
- PELI.

2. RF Circuit Design — Christopher Bowick, Cheryl Aljuni and John Biyler, Elsevier
Science, 2008.

3. Secrets of RF Circuit Design by Joseph J.Carr, MC GRAW HILL EDUCATION,
2000.

4. Design of RF and Microwave Amplifiers and Oscillators, Peter L.D. Abrif, Artech
House, 2000.

5. The Design of CMOS Radio Frequency Integrated Circuits by Thomas H.Lee , 2/e —
Cambridge University Press, 2004.
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DESIGN OF FAULT TOLERANT SYSTEMS
(Professional Elective - 11)

B.Tech. IV Year | Sem.
Course Code: ET724PE
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Course Objectives:
1. To provide or broad understanding of fault diagnosis and tolerant design Approach.
2. Toillustrate the framework of test pattern generation using semi and full automatic
approach.
Course Outcomes:
1) To acquire the knowledge of fundamental concepts in fault tolerant design.
2) Design requirements of self check-in circuits
3) Test pattern generation using LFSR
4) Design for testability rules and techniques for combinational circuits
5) Introducing scan architectures.
6) Design of built-in-self test.

UNIT -1

Fault Tolerant Design: Basic concepts: Reliability concepts, Failures & faults, Reliability
and Failure rate, Relation between reliability and mean time between failure, maintainability
and availability, reliability of series, parallel and parallel-series combinational circuits.

Fault Tolerant Design: Basic concepts-static, dynamic, hybrid, triple modular redundant
system (TMR), 5MR reconfiguration techniques, Data redundancy, Time redundancy and
software Redundancy concepts.

UNIT - 11

Self Checking circuits & Fail safe Design: Self Checking Circuits: Basic concepts of self
checking circuits, Design of Totally self checking checker, Checkers using m out of n codes,
Berger code, Low cost residue code.

Fail Safe Design: Strongly fault secure circuits, fail safe design of sequential circuits using
partition theory and Berger code, totally self checking PLA design.

UNIT - 1

Design for Testability: Design for testability for combinational circuits: Basic concepts of
Testability, Controllability and observability, The Reed Muller’s expansion technique, use of
control and syndrome testable designs.

Design for testability by means of scan:

Making circuits Testable, Testability Insertion, Full scan DFT technique- Full scan insertion,
flip-flop Structures, Full scan design and Test, Scan Architectures-full scan design, Shadow
register DFT, Partial scan methods, multiple scan design, other scan designs.



R16 B.TECH ETE

UNIT - IV

Logic Built-in-self-test: BIST Basics-Memory-based BIST,BIST effectiveness, BIST types,
Designing a BIST, Test Pattern Generation-Engaging TPGs, exhaustive counters, ring
counters, twisted ring counter, Linear feedback shift register, Output Response Analysis-
Engaging ORA’s, One’s counter, transition counter, parity checking, Serial LFSRs, Parallel
Signature analysis, BIST architectures-BIST related terminologies, A centralized and
separate Board-level BIST architecture, Built-in evaluation and self test(BEST), Random
Test socket(RTS), LSSD On-chip self test, Self —testing using MISR and SRSG, Concurrent
BIST, BILBO, Enhancing coverage, RT level BIST design-CUT design, simulation and
synthesis, RTS BIST insertion, Configuring the RTS BIST, incorporating configurations in
BIST, Design of STUMPS, RTS and STUMPS results.

UNIT -V

Standard IEEE Test Access Methods: Boundary Scan Basics, Boundary scan architecture-
Test access port, Boundary scan registers, TAP controller, the decoder unit, select and other
units, Boundary scan Test Instructions-Mandatory instructions, Board level scan chain
structure-One serial scan chain, multiple-scan chain with one control test port, multiple-scan
chains with one TDI, TDO but multiple TMS, Multiple-scan chain, multiple access port, RT
Level boundary scan-inserting boundary scan test hardware for CUT, Two module test case,
virtual boundary scan tester, Boundary Scan Description language.

TEXTBOOKS:
1. Fault Tolerant & Fault Testable Hardware Design- Parag K.Lala, 1984,PHI
2. Digital System Test and Testable Design using HDL models and Architectures -
Zainalabedin Navabi, Springer International Edition.

REFERENCES:
1. Digital Systems Testing and Testable Design-Miron Abramovici, Melvin A.Breuer
and Arthur D. Friedman, Jaico Books
2. Essentials of Electronic Testing- Bushnell & Vishwani D.Agarwal, Springers.
3. Design for Test for Digital IC’s and Embedded Core Systems- Alfred L. Crouch,
2008, Pearson Education.
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Course Code: ET731PE
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CELLULAR AND MOBILE COMMUNICATIONS
(Professional Elective - 111)
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Course Objectives: The course objectives are:

To provide the student with an understanding of the Cellular concept, Frequency
reuse, Hand-off strategies.

To enable the student to analyze and understand wireless and mobile cellular
communication systems over a stochastic fading channel.

To provide the student with an understanding of Co-channel and Non-Co-channel
interferences.

To give the student an understanding of cell coverage for signal and traffic, diversity
techniques and mobile antennas.

To give the student an understanding of frequency management, Channel assignment
and types of handoff.

Course Outcomes: By the end of the course,

The student will be able to analyze and design wireless and mobile cellular systems.
The student will be able to understand impairments due to multipath fading channel.
The student will be able understand the fundamental techniques to overcome the
different fading effects.

The student will be able to understand Co-channel and Non Co-channel interferences
The student will be able to familiar with cell coverage for signal and traffic, diversity
techniques and mobile antennas.

The student will have an understanding of frequency management, Channel
assignment, and types of handoff.

UNIT -1

Introduction to Cellular Mobile Radio Systems: Limitations of Conventional Mobile
Telephone Systems, Basic Cellular Mobile System, First, Second, Third and Fourth
Generation Cellular Wireless Systems, Uniqueness of Mobile Radio Environment- Fading -
Time Dispersion Parameters, Coherence Bandwidth, Doppler Spread and Coherence Time.
Fundamentals of Cellular Radio System Design: Concept of Frequency Reuse, Co-
Channel Interference, Co-Channel Interference Reduction Factor, Desired C/l From a Normal
Case in a Omni Directional Antenna System, System Capacity, Trunking and Grade of
Service, Improving Coverage and Capacity in Cellular Systems- Cell Splitting, Sectoring,
Microcell Zone Concept.
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UNIT - 11

Co-Channel Interference: Measurement Of Real Time Co-Channel Interference, Design of
Antenna System, Antenna Parameters and Their Effects, Diversity Techniques-Space
Diversity, Polarization Diversity, Frequency Diversity, Time Diversity.

Non-Co-Channel Interference: Adjacent Channel Interference, Near End Far End
Interference, Cross Talk, Effects on Coverage and Interference by Power Decrease, Antenna
Height Decrease, Effects of Cell Site Components.

UNIT - 1

Cell Coverage for Signal and Traffic: Signal Reflections in Flat And Hilly Terrain, Effect
of Human Made Structures, Phase Difference Between Direct and Reflected Paths, Constant
Standard Deviation, Straight Line Path Loss Slope, General Formula for Mobile Propagation
Over Water and Flat Open Area, Near and Long Distance Propagation, Path Loss From a
Point to Point Prediction Model in Different Conditions, Merits of Lee Model.

Cell Site and Mobile Antennas: Space Diversity Antennas, Umbrella Pattern Antennas,
Minimum Separation of Cell Site Antennas, Mobile Antennas.

UNIT - IV

Frequency Management and Channel Assignment: Numbering And Grouping, Setup
Access And Paging Channels, Channel Assignments to Cell Sites and Mobile Units, Channel
Sharing and Borrowing, Sectorization, Overlaid Cells, Non Fixed Channel Assignment.

UNIT -V

Handoffs and Dropped Calls: Handoff Initiation, Types of Handoff, Delaying Handoff,
Advantages of Handoff, Power Difference Handoff, Forced Handoff, Mobile Assisted and
Soft Handoff, Intersystem Handoff, Introduction to Dropped Call Rates and their Evaluation.

TEXT BOOKS:
1. Mobile Cellular Telecommunications — W.C.Y. Lee, Mc Graw Hill, 2" Edn., 1989.
2. Wireless Communications - Theodore. S. Rapport, Pearson Education, 2" Edn., 2002.
3. wireless communication and networks - Dalal, oxford university press

REFERENCE BOOKS:

1. Principles of Mobile Communications — Gordon L. Stuber, Springer International, 2"
Edn., 2001.

2. Modern Wireless Communications-Simon Haykin, Michael Moher, Pearson
Education, 2005.

3. Wireless Communications Theory and Techniques, Asrar U. H .Sheikh, Springer,
2004.

4. Wireless Communications and Networking, Vijay Garg, Elsevier Publications, 2007.

5. Wireless Communications — Andrea Goldsmith, Cambridge University Press, 2005.
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CODING THEORY AND TECHNIQUES
(Professional Elective - 111)

B.Tech. IV Year | Sem.
Course Code: EC723PE/ET732PE
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Pre-requisite: Digital Communications

Course Objectives:
e To acquire the knowledge in measurement of information and errors.
e Understand the importance of various codes for communication systems.
e To design encoder and decoder of various codes.
e To known the applicability of source and channel codes.

Course Outcomes: Upon completing this course, the student will be able to
e Learn measurement of information and errors.
e Obtain knowledge in designing various source codes and channel codes.
e Design encoders and decoders for block and cyclic codes.
e Understand the significance of codes in various applications.

UNIT - |

Coding for Reliable Digital Transmission and storage:

Mathematical model of Information, A Logarithmic Measure of Information, Average and
Mutual Information and Entropy, Types of Errors, Error Control Strategies.

Source Codes: Shannon-fano coding, Huffman coding

UNIT - 11

Linear Block Codes:

Introduction to Linear Block Codes, Syndrome and Error Detection, Minimum Distance of a
Block code, Error-Detecting and Error-correcting Capabilities of a Block code, Standard
array and Syndrome Decoding, Probability of an undetected error for Linear Codes over a
BSC, Hamming Codes. Applications of Block codes for Error control in data storage system

UNIT - 1

Cyclic Codes:

Description, Generator and Parity-check Matrices, Encoding, Syndrome Computation and
Error Detection, Decoding, Cyclic Hamming Codes, shortened cyclic codes, Error-trapping
decoding for cyclic codes, Majority logic decoding for cyclic codes.

UNIT - IV

Convolution Codes:

Encoding of Convolution Codes- Structural and Distance Properties, state, tree, trellis
diagrams, maximum likelihood decoding, Sequential decoding, Majority- logic decoding of
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Convolution codes. Application of Viterbi Decoding and Sequential Decoding, Applications
of Convolution codes in ARQ system.

UNIT -V

BCH Codes:

Minimum distance and BCH bounds, Decoding procedure for BCH codes, Syndrome
computation and iterative algorithms, Error locations polynomials for single and double error
correction.

TEXT BOOKS:
1. Error Control Coding- Fundamentals and Applications —Shu Lin, Daniel J. Costello,
Jr, Prentice Hall, Inc 2014.
2. Error Correcting Coding Theory-Man Young Rhee, McGraw — Hill Publishing, 1989.

REFERENCES:
1. Digital Communications- John G. Proakis, 5" Ed., TMH, 2008.
2. Introduction to Error Control Codes-Salvatore Gravano, oxford
3. Error Correction Coding — Mathematical Methods and Algorithms - Todd K. Moon,
Wiley India, 2006.
4. Information Theory, Coding and Cryptography — Ranjan Bose, 2" Ed., TMH, 2009.
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DIGITAL SIGNAL PROCESSORS AND CONTROLLERS
(Professional Elective - 111)

B.Tech. IV Year | Sem.
Course Code: ET733PE
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Course Objectives:
1. To enable the student to quickly understand the basic concepts of digital signal
processing using a DSP processor, specifically the TMS320C54xx.
2. To introduce ARM Cortex M4 processors architectures, programming and detailed
uses of floating point unit and DSP instruction.

Course Outcomes:
1. Student can use DSP operations on TMS320C54xx processors.
2. Gets introduced to cortex M4 processors along with ARM architectures supporting
DSP operations.
3. DSP instructions can be used by the students, for floating point unit.
4. DSP applications can be developed by the students.

UNIT -1

Introduction to Digital Signal Processing: Introduction, A digital Signal — Processing
system, the sampling process, Discrete time sequences, Discrete Fourier Transform (DFT)
and Fast Fourier Transform (FFT), linear time-invariant systems, Digital filters, Decimation
and interpolation.

Architectures for Programmable DSP devices: Basic Architectural features, DSP
computational building blocks, Bus Architecture and Memory, Data addressing capabilities,
Address generation UNIT, programmability and program execution, speed issues, features for
external interfacing.

UNIT - 11
Programmable Digital Signal Processors: Commercial Digital signal-processing Devices,
Data Addressing modes of TMS320C54XX processors, memory space of TMS320C54XX
processors, program control, TMS320C54XX instructions and programming, On-Chip
peripherals, Interrupts of TMS320C54XX processors, Pipeline operation of TMS320C54XX
Processors.

UNIT — 111

Architecture of ARM Processors: Introduction to the architecture, Programmer’s model-
operation modes and states, registers, special registers, floating point registers, Behaviour of
the application program status register(APSR)-Integer status flags, Q status flag, GE bits,
Memory system-Memory system features, memory map, stack memory, memory protection
unit (MPU), Exceptions and Interrupts-what are exceptions?, nested vectored interrupt
controller(NVIC), vector table, Fault handling, System control block (SCB), Debug, Reset
and reset sequence.
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Technical Details of ARM Processors: General information about Cortex-M3 and cortex
M4 processors-Processor type, processor architecture, instruction set, block diagram, memory
system, interrupt and exception support, Features of the cortex-M3 and Cortex-M4
Processors-Performance, code density, low power, memory system, memory protection unit,
interrupt handling, OS support and system level features, Cortex-M4 specific features, Ease
of use, Debug support, Scalability, Compatibility.

UNIT - IV

Instruction SET: Background to the instruction set in ARM Cortex-M Processors,
Comparison of the instruction set in ARM Cortex-M Processors, understanding the assembly
language syntax, Use of a suffix in instructions, Unified assembly Language (UAL),
Instruction set, Cortex-M4-specific instructions, Barrel shifter, Accessing special instructions
and special registers in Programming.

UNIT-V:

Floating Point Operations: About Floating Point Data,Cortex-M4 Floating Point Unit
(FPU) - overview, FP registers overview, CPACR register, Floating point register bank,
FPSCR, FPU->FPCCR, FPU-> FPCAR, FPU->FPDSCR, FPU->MVFRO0, FPU->MVFR1.
ARM Cortex-M4 and DSP Applications: DSP on a microcontroller, Dot Product example,
writing optimised DSP code for the Cortex-M4-Biquad filter, Fast Fourier transform, FIR
filter.

TEXTBOOKS:
1. Digital Signal Processing- Avtar Singh and S. Srinivasan, Cengage Learcning,2004.
2. The Definitive Guide to ARM Cortex-M3 and Cortex-M4 Processors by Joseph Yiu,
Elsevier Publications, Third edition.

REFERENCES:
1. ARM System Developer’s Guide Designing and Optimizing System Software by
Andrew N. SLOSS, Dominic SYMES, Chris WRIGHT, Elsevier Publications, 2004,
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OBJECT ORIENTED PROGRAMMING THROUGH JAVA
(Professional Elective -111)

B.Tech. IV Year | Sem.
Course Code: ET734PE
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Course Objectives:

e To introduce the object oriented programming concepts.

e To understand object oriented programming concepts, and apply them in solving
problems.

e To introduce the principles of inheritance and polymorphism; and demonstrate how
they relate to the design of abstract classes

e To introduce the implementation of packages and interfaces

e To introduce the concepts of exception handling and multithreading.

e To introduce the design of Graphical User Interface using applets and swing controls.

Course Outcomes
e Able to solve real world problems using OOP techniques.
e Able to understand the use of abstract classes.
e Able to solve problems using java collection framework and 1/o classes.
e Able to develop multithreaded applications with synchronization.
e Able to develop applets for web applications.
e Able to design GUI based applications

UNIT -1
Object-oriented thinking- A way of viewing world — Agents and Communities, messages

and methods, Responsibilities, Classes and Instances, Class Hierarchies- Inheritance, Method
binding, Overriding and Exceptions, Summary of Object-Oriented concepts. Java buzzwords,
An Overview of Java, Data types, Variables and Arrays, operators, expressions, control
statements, Introducing classes, Methods and Classes, String handling.

Inheritance- Inheritance concept, Inheritance basics, Member access, Constructors, Creating
Multilevel hierarchy, super uses, using final with inheritance, Polymorphism-ad hoc
polymorphism, pure polymorphism, method overriding, abstract classes, Object class, forms
of inheritance- specialization, specification, construction, extension, limitation, combination,
benefits of inheritance, costs of inheritance.

UNIT - 11

Packages- Defining a Package, CLASSPATH, Access protection, importing packages.
Interfaces- defining an interface, implementing interfaces, Nested interfaces, applying
interfaces, variables in interfaces and extending interfaces.

Stream based 1/O(java.io) — The Stream classes-Byte streams and Character streams,
Reading console Input and Writing Console Output, File class, Reading and writing Files,
Random access file operations, The Console class, Serialization, Enumerations, auto boxing,
generics.
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UNIT - 1

Exception handling - Fundamentals of exception handling, Exception types, Termination or
resumptive models, Uncaught exceptions, using try and catch, multiple catch clauses, nested
try statements, throw, throws and finally, built- in exceptions, creating own exception sub
classes.

Multithreading- Differences between thread-based multitasking and process-based
multitasking, Java thread model, creating threads, thread priorities, synchronizing threads,
inter thread communication.

UNIT - IV

The Collections Framework (java.util)- Collections overview, Collection Interfaces, The
Collection classes- Array List, Linked List, Hash Set, Tree Set, Priority Queue, Array Deque.
Accessing a Collection via an lterator, Using an lterator, The For-Each alternative, Map
Interfaces and Classes, Comparators, Collection algorithms, Arrays, The Legacy Classes and
Interfaces - Dictionary, Hashtable, Properties, Stack, Vector

More Utility classes, String Tokenizer, Bit Set, Date, Calendar, Random, Formatter, Scanner

UNIT -V

GUI Programming with Swing - Introduction, limitations of AWT, MVC architecture,
components, containers. Understanding Layout Managers, Flow Layout, Border Layout,
Grid Layout, Card Layout, Grid Bag Layout.

Event Handling- The Delegation event model- Events, Event sources, Event Listeners,
Event classes, Handling mouse and keyboard events, Adapter classes, Inner classes,
Anonymous Inner classes.

A Simple Swing Application, Applets — Applets and HTML, Security Issues, Applets and
Applications, passing parameters to applets. Creating a Swing Applet, Painting in Swing, A
Paint example, Exploring Swing Controls- JLabel and Image Icon, JText Field, The Swing
Buttons- JButton, JToggle Button, JCheck Box, JRadio Button, JTabbed Pane, JScroll Pane,
JList, JCombo Box, Swing Menus, Dialogs.

TEXT BOOKS:
1. Java The complete reference, 9" edition, Herbert Schildt, McGraw Hill Education
(India) Pvt. Ltd.
2. Understanding Object-Oriented Programming with Java, updated edition, T. Budd,
Pearson Education.

REFERENCE BOOKS:

1. An Introduction to programming and OO design using Java, J. Nino and F.A. Hosch,
John Wiley & sons.
Introduction to Java programming, Y. Daniel Liang, Pearson Education.
Object Oriented Programming through Java, P. Radha Krishna, Universities Press.
Programming in Java, S. Malhotra, S. Chudhary, 2" edition, Oxford Univ. Press.

Java Programming and Object oriented Application Development, R. A. Johnson,
Cengage Learning.

o s wn
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OPTIMIZATION TECHNIQUES
(Professional Elective - 1V)

B.Tech. IV Year | Sem.
Course Code: EE734PE/EC741PE
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Prerequisite: Mathematics —I & Mathematics —I1
Course Objectives:
e To introduce various optimization techniques i.e classical, linear programming,
transportation problem, simplex algorithm, dynamic programming
e Constrained and unconstrained optimization techniques for solving and optimizing an
electrical and electronic engineering circuits design problems in real world situations.
e To explain the concept of Dynamic programming and its applications to project
implementation.

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

e explain the need of optimization of engineering systems

e understand optimization of electrical and electronics engineering problems

e apply classical optimization techniques, linear programming, simplex algorithm,
transportation problem

e apply unconstrained optimization and constrained non-linear programming and
dynamic programming

e Formulate optimization problems.

UNIT -1

Introduction and Classical Optimization Techniques: Statement of an Optimization
problem — design vector — design constraints — constraint surface — objective function —
objective function surfaces — classification of Optimization problems.

Classical Optimization Techniques: Single variable Optimization — multi variable
Optimization without constraints — necessary and sufficient conditions for
minimum/maximum — multivariable Optimization with equality constraints.

Solution by method of Lagrange multipliers — Multivariable Optimization with inequality
constraints — Kuhn — Tucker conditions.

UNIT - 11

Linear Programming: Standard form of a linear programming problem — geometry of linear
programming problems — definitions and theorems — solution of a system of linear
simultaneous equations — pivotal reduction of a general system of equations — motivation to
the simplex method — simplex algorithm.

Transportation Problem: Finding initial basic feasible solution by north — west corner rule,
least cost method and Vogel’s approximation method — testing for optimality of balanced
transportation problems.
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UNIT - 1l

Unconstrained Nonlinear Programming: One dimensional minimization methods,
Classification, Fibonacci method and Quadratic interpolation method

Unconstrained Optimization Techniques: Univariant method, Powell’s method and
steepest descent method.

UNIT - IV

Constrained Nonlinear Programming: Characteristics of a constrained problem -
classification - Basic approach of Penalty Function method - Basic approach of Penalty
Function method - Basic approaches of Interior and Exterior penalty function methods -
Introduction to convex programming problem.

UNIT -V

Dynamic Programming: Dynamic programming multistage decision processes — types —
concept of sub optimization and the principle of optimality — computational procedure in
dynamic programming — examples illustrating the calculus method of solution - examples
illustrating the tabular method of solution.

TEXT BOOKS:

1. Singiresu S. Rao, Engineering Optimization: Theory and Practice by John Wiley and
Sons, 4™ edition, 2009.

2. H.S. Kasene & K. D. Kumar, Introductory Operations Research, Springer (India),
Pvt. Ltd., 2004

REFERENCE BOOKS:

1. George Bernard Dantzig, Mukund Narain Thapa, “Linear programming”, Springer
series in operations research 3" edition, 2003.

2. H.A. Taha, “Operations Research: An Introduction”, 8" Edition, Pearson/Prentice
Hall, 2007.

3. Kalyanmoy Deb, “Optimization for Engineering Design — Algorithms and Examples”,
PHI Learning Pvt. Ltd, New Delhi, 2005.
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EMBEDDED SYSTEM DESIGN
(Professional Elective -1V)

B.Tech. IV Year | Sem.
Course Code: EI7T01PC/EC734PE/ET742PE
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Course Objectives:
e To provide an overview of Design Principles of Embedded System.
e To provide clear understanding about the role of firmware, operating systems in
correlation with hardware systems.

Course Outcomes:
e Expected to understand the selection procedure of Processors in the embedded
domain.
e Design Procedure for Embedded Firmware.
e Expected to visualize the role of Real time Operating Systems in Embedded Systems.
e Expected to evaluate the Correlation between task synchronization and latency issues

UNIT -1

Introduction to Embedded Systems: Definition of Embedded System, Embedded Systems
Vs General Computing Systems, History of Embedded Systems, Classification, Major
Application Areas, Purpose of Embedded Systems, Characteristics and Quality Attributes of
Embedded Systems.

UNIT - 11

Typical Embedded System: Core of the Embedded System: General Purpose and Domain
Specific Processors, ASICs, PLDs, Commercial Off-The-Shelf Components (COTS).
Memory: ROM, RAM, Memory according to the type of Interface, Memory Shadowing,
Memory selection for Embedded Systems, Sensors and Actuators, Communication Interface:
Onboard and External Communication Interfaces.

UNIT - 11
Embedded Firmware: Reset Circuit, Brown-out Protection Circuit, Oscillator Unit, Real
Time Clock, Watchdog Timer, Embedded Firmware Design Approaches and Development
Languages.

UNIT - IV
RTOS Based Embedded System Design: Operating System Basics, Types of Operating
Systems, Tasks, Process and Threads, Multiprocessing and Multitasking, Task Scheduling.

UNIT -V

Task Communication: Shared Memory, Message Passing, Remote Procedure Call and
Sockets, Task Synchronization: Task Communication/Synchronization Issues, Task
Synchronization Techniques, Device Drivers, How to Choose an RTOS.
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TEXT BOOKS:
1. Introduction to Embedded Systems - Shibu K.V, Mc Graw Hill.

REFERENCE BOOKS:
2. Embedded Systems - Raj Kamal, MC GRAW HILL EDUCATION.
3. Embedded System Design - Frank Vahid, Tony Givargis, John Wiley.
4. Embedded Systems — Lyla, Pearson, 2013
5. An Embedded Software Primer - David E. Simon, Pearson Education.
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MICROWAVE ENGINEERING
(Professional Elective — 1V)

B.Tech. IV Year | Sem. L T PC
Course Code: EC701PC/ET743PE 3 0 0 3

Course Objectives: This is a core course in Microwave Communications domain, and covers
contents related to Microwave Theory and Techniques. The main objectives of the course are:

To get familiarized with microwave frequency bands, their applications and to
understand the limitations and losses of conventional tubes at these frequencies.

To develop the theory related to microwave transmission lines, and to determine the
characteristics of rectangular waveguides, microstrip lines, and different types of
waveguide components and ferrite devices.

To distinguish between different types of microwave tubes, their structures and
principles of microwave power generation, and to characterize their performance
features and applications - at tube levels as well as with solid state devices.

To impart the knowledge of Scattering Matrix, its formulation and utility, and
establish the S-Matrix for various types of microwave junctions.

To understand the concepts of microwave measurements, identify the equipment
required and precautions to be taken, and get familiarized with the methods of
measurement of microwave power and various other microwave parameters.

Course Outcomes: Having gone through this course covering different aspects of microwave
theory and techniques, the students would be able to

To analyze completely the rectangular waveguides, their mode characteristics, and
design waveguides for solving practical microwave transmission line problems.

To distinguish between the different types of waveguide and ferrite components,
explain their functioning and select proper components for engineering applications.
To distinguish between the methods of power generation at microwave frequencies,
derive the performance characteristics of 2-Cavity and Relfex Klystrons, Magnetrons,
TWTs and estimate their efficiency levels, and solve related numerical problems

To realize the need for solid state microwave sources, understand the concepts of
TEDs, RWH Theory and explain the salient features of Gunn Diodes and ATT
Devices.

To establish the properties of Scattering Matrix, formulate the S-Matrix for various
microwave junctions, and understand the utility of S-parameters in microwave
component design.

To set up a microwave bench, establish the measurement procedure and conduct the
experiments in microwave lab for measurement of various microwave parameters.

UNIT -1
Microwave Transmission Lines - I: Introduction, Microwave Spectrum and Bands,
Applications of Microwaves. Rectangular Waveguides — Solution of Wave Equations in
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Rectangular Coordinates, TE/TM mode analysis, Expressions for Fields, Characteristic
Equation and Cut-off Frequencies, Filter Characteristics, Dominant and Degenerate Modes,
Sketches of TE and TM mode fields in the cross-section, Mode Characteristics — Phase and
Group Velocities, Wavelengths and Impedance Relations, Power Transmission, Impossibility
of TEM Mode. Illustrative Problems, Micro strip Lines— Introduction, Z, Relations, Effective
Dielectric Constant.

UNIT - 11

Cavity Resonators— Introduction, Rectangular Cavities, Dominant Modes and Resonant
Frequencies, Q Factor and Coupling Coefficients, lllustrative Problems

Waveguide Components and Applications: Coupling Mechanisms — Probe, Loop, Aperture
types. Waveguide Discontinuities — Waveguide Windows, Tuning Screws and Posts,
Matched Loads. Waveguide Attenuators — Different Types, Resistive Card and Rotary Vane
Attenuators; Waveguide Phase Shifters — Types, Dielectric and Rotary Vane Phase Shifters,
Waveguide Multiport Junctions — E plane and H plane Tees, Magic Tee. Directional
Couplers — 2 Hole, Bethe Hole types, lllustrative Problems

Ferrites— Composition and Characteristics, Faraday Rotation, Ferrite Components — Gyrator,
Isolator, Circulator.

UNIT - 1

Microwave Tubes: Limitations and Losses of conventional Tubes at Microwave
Frequencies, Microwave Tubes — O Type and M Type Classifications, O-type Tubes : 2
Cavity Klystrons — Structure, Reentrant Cavities, Velocity Modulation Process and Applegate
Diagram, Bunching Process and Small Signal Theory — Expressions for O/P Power and
Efficiency. Reflex Klystrons — Structure, Velocity Modulation and Applegate Diagram,
Mathematical Theory of Bunching, Power Output, Efficiency, Oscillating Modes and O/P
Characteristics, Illustrative Problems.

Helix TWTs: Significance, Types and Characteristics of Slow Wave Structures; Structure of
TWT and Amplification Process (qualitative treatment), Suppression of Oscillations, Gain
Considerations.

UNIT - IV

M-Type Tubes:

Introduction, Cross-field Effects, Magnetrons — Different Types, Cylindrical Traveling Wave
Magnetron — Hull Cut-off and Hartree Conditions, Modes of Resonance and PI-Mode
Operation, Separation of PI-Mode, o/p characteristics, lllustrative Problems

Microwave Solid State Devices: Introduction, Classification, Applications. TEDs -
Introduction, Gunn Diodes — Principle, RWH Theory, Characteristics, Modes of Operation -
Gunn Oscillation Modes, Introduction to Avalanche Transit Time Devices.

UNIT -V
Scattering Matrix— Significance, Formulation and Properties, S Matrix Calculations for — 2
port Junctions, E plane and H plane Tees, Magic Tee, Circulator and Isolator, Illustrative
Problems.
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Microwave Measurements: Description of Microwave Bench — Different Blocks and their
Features, Errors and Precautions, Microwave Power Measurement, Bolometers.
Measurement of Attenuation, Frequency. Standing Wave Measurements — Measurement of
Low and High VSWR, Cavity Q, Impedance Measurements.

TEXT BOOKS:
1. Microwave Devices and Circuits — Samuel Y. Liao, Pearson, 3rd Edition, 2003.
2. Microwave Principles — Herbert J. Reich, J.G. Skalnik, P.F. Ordung and H.L. Krauss,
CBS Publishers and Distributors, New Delhi, 2004.

REFERENCES:
1. Foundations for Microwave Engineering — R.E. Collin, IEEE Press, John Wiley, 2nd
Edition, 2002.
2. Microwave Engineering - G.S. Raghuvanshi, Cengage Learning India Pvt. Ltd.,
2012.

3. Microwave Engineering Passive Circuits — Peter A. Rizzi, PHI, 1999.
4. Microwave Engineering - David M. Pozar, John Wiley & Sons (Asia) Pvt Ltd., 1989,
3red., 2011 Reprint.
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NETWORK SECURITY AND CRYPTOGRAPHY
(Professional Elective - 1V)

B.Tech. IV Year | Sem.
Course Code: EM731PE/ET744PE
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Course Objectives:

e Understand the basic concept of Cryptography and Network Security, their
mathematical models

e To understand the necessity of network security, threats/vulnerabilities to networks
and countermeasures

e To understand Authentication functions with Message Authentication Codes and
Hash Functions.

e To provide familiarity in Intrusion detection and Firewall Design Principles

Course Outcomes: Upon completing this course, the student will be able to
e Describe network security fundamental concepts and principles
e Encrypt and decrypt messages using block ciphers and network security technology
and protocols
e Analyze key agreement algorithms to identify their weaknesses
e ldentify and assess different types of threats, malware, spyware, viruses,
vulnerabilities

UNIT -1

Security Services, Mechanisms and Attacks, A Model for Internetwork security, Classical
Techniques: Conventional Encryption model, Steganography, Classical Encryption
Techniques.

Modern Techniques: Simplified DES, Block Cipher Principles, Data Encryption standard,
Strength of DES, Block Cipher Design Principles.

UNIT - 11

Encryption: Triple DES, International Data Encryption algorithm, Blowfish, RCS5,
Characteristics of Advanced Symmetric block Ciphers. Placement of Encryption function,
Traffic confidentiality, Key distribution, Random Number Generation.

UNIT - 111

Public Key Cryptography: Principles, RSA Algorithm, Key Management, Diffie-Hellman
Key exchange, Elliptic Curve Cryptograpy.

Number Theory: Prime and Relatively prime numbers, Modular arithmetic, Fermat’s and
Euler’s theorems, Testing for primality, Euclid’s Algorithm, the Chinese remainder theorem,
Discrete logarithms.
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UNIT - IV

Message Authentication and Hash Functions: Authentication requirements and functions,
Message Authentication, Hash functions, Security of Hash functions and MACs.

Hash and Mac Algorithms: MD-5, Message digest Algorithm, Secure Hash Algorithm.
Digital signatures and Authentication protocols: Digital signatures, Authentication Protocols,
Digital signature standards.

Authentication Applications: Kerberos, Electronic Mail Security: Pretty Good Privacy,
SIME/MIME.

UNIT -V

IP Security: Overview, Architecture, Authentication, Encapsulating Security Payload, Key
Management. Web Security: Web Security requirements, Secure sockets layer and Transport
layer security, Secure Electronic Transaction.

Intruders, Viruses and Worms: Intruders, Viruses and Related threats.

Fire Walls: Fire wall Design Principles, Trusted systems.

TEXT BOOKS:
1. Cryptography and Network Security: Principles and Practice - William Stallings,
Pearson Education.
2. Network Security: The complete reference, Robert Bragg, Mark Rhodes, TMH,2004.

REFERENCE BOOKS:
1. Network Security Essentials (Applications and Standards) by William Stallings
Pearson Education.
2. Fundamentals of Network Security by Eric Maiwald (Dreamtech press)
Principles of Information Security, Whitman, Thomson.
4. Introduction to Cryptography, Buchmann, Springer.

w
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COMPUTER NETWORKS

B.Tech. IV Year | Sem.
Course Code: ET702PC/EC721PE
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Pre-requisites: Nil

Course Objectives:
e To introduce the fundamental various types of computer networks.
e To demonstrate the TCP/IP and OSI models with merits and demerits.
e To explore the various layers of OSI Model.
e To introduce UDP and TCP Models.
e To have the concept of different routing techniques for data communications.

Course Outcomes:

e Students should understand and explore the basics of Computer Networks and
Various Protocols. He/She will be in a position to understand the World Wide Web
concepts.

e Students will be in a position to administrate a network and flow of information
further he/she can understand easily the concepts of network security, Mobile and ad
hoc networks.

UNIT -1

Introduction to Networks: Internet, Protocols and Standards, The OSI Model, Layers in OSI
Model, TCP/IP Suite, Addressing.

Physical Layer: Multiplexing, Transmission Media, Circuit Switched Networks, Datagram
Networks, and Virtual Circuit Networks.

UNIT - 11

Data Link Layer: Introduction, Checksum, Framing, Flow and Error Control, Noiseless
Channels, Noisy Channels, Random Access Controlled Access, Channelization, IEEE
Standards, Ethernet, Giga-Bit Ethernet, Wireless LANs, SONET-SDH, Frame Relay and
ATM.

UNIT - 111

Network Layer: Logical Addressing, Internetworking, Tunneling, Address Mapping, ICMP,
IGMP, Forwarding, Routing-Flooding, Bellman& Ford, Disjkstra’s routing protocols, RIP,
OSPF, BGP,- and Multicast Routing Protocols. Connecting Devices-Passive Hubs, Repeaters,
Active Hubs, Bridges, Routers.

UNIT - IV
Transport Layer: Process to Process Delivery, UDP, TCP and SCTP Protocols, Congestion,
Congestion Control, Quality of Service.
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Application Layer: Domain Name Space, DNS in Internet, Electronic Mail, File Transfer
Protocol, WWW, HTTP, SNMP, Multi-Media.

UNIT -V
Network Security: Security services, mechanisms and attacks, IPSec, SSL, VPN, Firewall.
Bluetooth, Zigbee, 1Pv4, IPV6.

TEXT BOOKS:

1.

Data Communications and Networking — Behrouz A. Forouzan, 4" Edition Mc Graw
Hill Education, 2006.

2. Computer Networks -- Andrew S Tanenbaum, 4th Edition, Pearson Education.

3. Computer Networking: A Top-Down Approach Featuring the Internet, James F.
Kurose, K. W. Ross, 3" Edition, Pearson Education.

REFERENCES:

1. Data communications and Networks by William Stallings

2. Data communication and Networks - Bhusan Trivedi, Oxford university press 2016.

3. An Engineering Approach to Computer Networks-S.Keshav, 2nd Edition, Pearson
Education.

4. Understanding Communications and Networks, 3rd Edition, W.A.Shay, Cengage

Learning.
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Course Code: ET703PC
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ADVANCED TELECOMMUNICATIONS LAB
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Course Objectives:

To study the bending and transmission losses, numerical aperture of optical fibre
To study the digital switching system and EPABX

To study different ISDN layers

To study LAN Routing protocols using N-SIM

To study LAN Topologies and CSMA protocols using L-SIM

Course Outcomes:

Students will be able to calculate the numerical aperture and losses of optical fiber
Students will be able to analyze the different switching techniques like routing and
console programming. They will be able to analyze enhanced features of an automatic
branch exchange

Students will be able to analyze and simulate different ISDN layers

Minimum Of Below 12 Experiments to Be Performed

No ok owdE

o

10.
11.
12.
13.
14.
15.

Console Programming in Digital Automatic Telephone Exchange
Routing in Digital Automatic Telephone Exchange

Study of Digital Switching mechanism in EPABX

Analysis, Simulation and Study of ISDN layers

Routing Algorithms in Network Simulators

Simulation of different protocols using LAN Simulator

T-S-S-T Switching and Generation of Time Switching Signal using Multiplexer,
Spaced Switched Signal, Observe Cross talk

Crosshar Switching

Measurement of Losses in Optical Fiber

Characteristics of Fiber Optic LED

Simulation of LAN Topologies

Simulation of Congestion Control Algorithms in LAN Environment
Simulation of TCP/IP Model Protocol

Simulation of Signaling in ISDN

Study of Features of VVoice over Internet Protocol
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COMPUTER COMMUNICATION NETWORKS LAB

B.Tech. IV Year | Sem.
Course Code: ET704PC
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Note:
e The Experiments can be performed using software’s like NETSIM, OPNET, NS2
QUALNET or Equivalent Software.
e Minimum of 12 Experiments are to be performed.

COURSE OBJECTIVES:

To study the routing protocols- RIP , OSPF, BGP

To study Wireless LAN & Mobile Wireless Networks
e To study Ethernet ,Token Ring

e To study Switched LANSs, Network Design

e Tostudy Queuing Disciplines

Ethernet : A Direct Link Network with Media Access Control

Token Ring : A shared-Media Network with Media Access Control

Switched LANSs : A set of Local Area Networks Interconnected by Switches

Network Design : Planning a Network with different users, Hosts and Services

ATM: A connection oriented cell switching technology

Routing Information Protocol (RIP): A Routing Protocol based on the distance

vector Algorithm

7. OSPF: Open Shortest Path First: A Routing Protocol based on the Link State
Algorithm

8. Broader Gateway Protocol (BGP) : An Inter-domain Routing Protocol

9. Transmission Control Protocol (TCP): A Reliable connection oriented byte stream
service Queuing disciplines

10. Queuing Disciplines : Order of Packet Transmission and Dropping

11. RSVP: Resource Reservation Protocol : Providing QoS by reserving resources in the
network

12. Firewalls and VPN : Network Security and Virtual Private networks

13. Applications : Network Applications, Performance and Analysis

14. Wireless Local Area Networks : Medium Access control for wireless connected
stations

15. Mobile Wireless Networks : A wireless Local Area Network with mobile stations

I e o
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OPTICAL COMMUNICATIONS
(Professional Elective - V)

B.Tech. IV Year Il Sem.
Course Code: EC853PE
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Course Objectives: The objectives of the course are:
e To realize the significance of optical fibre communications.
e To understand the construction and characteristics of optical fibre cable.
e To develop the knowledge of optical signal sources and power launching.
e To identify and understand the operation of various optical detectors.
e To understand the design of optical systems and WDM.

Course Outcomes: At the end of the course, the student will be able to:
e Understand and analyze the constructional parameters of optical fibres.
e Be able to design an optical system.
e Estimate the losses due to attenuation, absorption, scattering and bending.
e Compare various optical detectors and choose suitable one for different applications.

UNIT -1

Overview of Optical Fiber Communication: - Historical development, The general system,
Advantages of Optical Fiber Communications, Optical Fiber Wave Guides- Introduction, Ray
Theory Transmission, Total Internal Reflection, Acceptance Angle, Numerical Aperture,
Skew Rays, Cylindrical Fibers- Modes, V number, Mode Coupling, Step Index Fibers,
Graded Index Fibers.

Single Mode Fibers- Cut Off Wavelength, Mode Field Diameter, Effective Refractive Index,
Fiber Materials Glass, Halide, Active Glass, Chalgenide Glass, Plastic Optical Fibers.

UNIT - 11

Signal Distortion in Optical Fibers: Attenuation, Absorption, Scattering and Bending
Losses, Core and Cladding Losses, Information Capacity Determination, Group Delay, Types
of Dispersion - Material Dispersion, Wave-Guide Dispersion, Polarization Mode Dispersion,
Intermodal Dispersion, Pulse Broadening, Optical Fiber Connectors- Connector Types,
Single Mode Fiber Connectors, Connector Return Loss.

UNIT - 1

Fiber Splicing: Splicing Techniques, Splicing Single Mode Fibers, Fiber Alignment and
Joint Loss- Multimode Fiber Joints, Single Mode Fiber Joints.

Optical Sources- LEDs, Structures, Materials, Quantum Efficiency, Power, Modulation,
Power Bandwidth Product, Injection Laser Diodes- Modes, Threshold Conditions, External
Quantum Efficiency, Laser Diode Rate Equations, Resonant Frequencies, Reliability of LED
& ILD.
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Source to Fiber Power Launching: - Output Patterns, Power Coupling, Power Launching,
Equilibrium Numerical Aperture, Laser Diode to Fiber Coupling.

UNIT - IV

Optical Detectors: Physical Principles of PIN and APD, Detector Response Time,
Temperature Effect on Avalanche Gain, Comparison of Photo Detectors, Optical Receiver
Operation- Fundamental Receiver Operation, Digital Signal Transmission, Error Sources,
Receiver Configuration, Digital Receiver Performance, Probability of Error, Quantum Limit,
Analog Receivers.

UNIT -V

Optical System Design: Considerations, Component Choice, Multiplexing, Point-to- Point
Links, System Considerations, Link Power Budget with Examples, Overall Fiber Dispersion
in Multi-Mode and Single Mode Fibers, Rise Time Budget with Examples.

Transmission Distance, Line Coding in Optical Links, WDM, Necessity, Principles, Types of
WDM, Measurement of Attenuation and Dispersion, Eye Pattern.

TEXT BOOKS:
1. Optical Fiber Communications — Gerd Keiser, TMH, 4™ Edition, 2008.
2. Optical Fiber Communications — John M. Senior, Pearson Education, 3 Edition,
2009.

REFERENCE BOOKS:

1. Fiber Optic Communications — D.K. Mynbaev, S.C. Gupta and Lowell L. Scheiner,
Pearson Education, 2005.

2. Text Book on Optical Fibre Communication and its Applications — S.C. Gupta, PHI,
2005.

3. Fiber Optic Communication Systems — Govind P. Agarwal, John Wiley, 3rd Ediition,
2004,

4. Introduction to Fiber Optics by Donald J. Sterling Jr. — Cengage learning, 2004.

5. Optical Communication Systems — John Gowar, 2" Edition, PHI, 2001.
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WIRELESS COMMUNICATIONS AND NETWORKS
(Professional Elective -V)
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Prerequisite: Digital Communications

Course Objectives:

e To provide the students with the fundamental treatment about many practical and
theoretical concepts that forms basic of wireless communications.

e To equip the students with various kinds of wireless networks and its operations.

e To provide an analytical perspective on the design and analysis of the traditional and
emerging wireless networks, and to discuss the nature of, and solution methods to, the
fundamental problems in wireless networking.

e To train students to understand the architecture and operation of various wireless wide
area networks such as GSM, 1S-95, GPRS and SMS.

Course Outcomes: Upon completion of the course, the student will be able to:
e Understand cellular system design concepts.
e Analyze various multiple access schemes used in wireless communication.
e Demonstrate wireless Local and Wide area networks and their specifications.
e Familiar with some of the existing and emerging wireless standards.
e Understand the concept of orthogonal frequency division multiplexing.

UNIT -1

The Cellular Concept-System Design Fundamentals:

Introduction, Frequency Reuse, Channel Assignment Strategies, Handoff Strategies-
Prioritizing Handoffs, Practical Handoff Considerations, Interference and system capacity —
Co channel Interference and system capacity, Channel planning for Wireless Systems,
Adjacent Channel interference, Power Control for Reducing interference, Trunking and
Grade of Service, Improving Coverage & Capacity in Cellular Systems- Cell Splitting,
Sectoring.

UNIT - 11

Mobile Radio Propagation: Large-Scale Path Loss:

Introduction to Radio Wave Propagation, Free Space Propagation Model, Relating Power to
Electric Field, The Three Basic Propagation Mechanisms, Reflection-Reflection from
Dielectrics, Brewster Angle, Reflection from prefect conductors, Ground Reflection (Two-
Ray) Model, Diffraction-Fresnel Zone Geometry, Knife-edge Diffraction Model, Multiple
knife-edge Diffraction, Scattering, Outdoor Propagation Models- Longley-Rice Model,
Okumura Model, Hata Model, PCS Extension to Hata Model, Walfisch and Bertoni Model,
Wideband PCS Microcell Model, Indoor Propagation Models-Partition losses (Same Floor),
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Partition losses between Floors, Log-distance path loss model, Ericsson Multiple Breakpoint
Model, Attenuation Factor Model, Signal penetration into buildings, Ray Tracing and Site
Specific Modeling.

UNIT — 111

Mobile Radio Propagation: Small —Scale Fading and Multipath:

Small Scale Multipath propagation-Factors influencing small scale fading, Doppler shift,
Impulse Response Model of a multipath channel- Relationship between Bandwidth and
Received power, Small-Scale Multipath Measurements-Direct RF Pulse System, Spread
Spectrum Sliding Correlator Channel Sounding, Frequency Domain Channels Sounding,
Parameters of Mobile Multipath Channels-Time Dispersion Parameters, Coherence
Bandwidth, Doppler Spread and Coherence Time, Types of Small-Scale Fading-Fading
effects Due to Multipath Time Delay Spread, Flat fading, Frequency selective fading, Fading
effects Due to Doppler Spread-Fast fading, slow fading, Statistical Models for multipath
Fading Channels-Clarke’s model for flat fading, spectral shape due to Doppler spread in
Clarke’s model, Simulation of Clarke and Gans Fading Model, Level crossing and fading
statistics, Two-ray Rayleigh Fading Model.

UNIT - IV

Equalization and Diversity:

Introduction, Fundamentals of Equalization, Training A Generic Adaptive Equalizer,
Equalizers in a communication Receiver, Linear Equalizers, Non-linear Equalization-
Decision Feedback Equalization (DFE), Maximum Likelihood Sequence Estimation (MLSE)
Equalizer, Algorithms for adaptive equalization-Zero Forcing Algorithm, Least Mean Square
Algorithm, Recursive least squares algorithm. Diversity Techniques-Derivation of selection
Diversity improvement, Derivation of Maximal Ratio Combining improvement, Practical
Space Diversity Consideration-Selection Diversity, Feedback or Scanning Diversity,
Maximal Ratio Combining, Equal Gain Combining, Polarization Diversity, Frequency
Diversity, Time Diversity, RAKE Receiver.

UNIT -V

Wireless Networks:

Introduction to wireless Networks, Advantages and disadvantages of Wireless Local Area
Networks, WLAN Topologies, WLAN Standard IEEE 802.11, IEEE 802.11 Medium Access
Control, Comparision of IEEE 802.11 a, b, g and n standards, IEEE 802.16 and its
enhancements, Wireless PANSs, Hiper Lan, WLL.

TEXT BOOKS:
1. Wireless Communications, Principles, Practice — Theodore, S. Rappaport, 2™ Ed.,
2002, PHI.
2. Wireless Communications-Andrea Goldsmith, 2005 Cambridge University Press.
3. Principles of Wireless Networks — Kaveh Pah Laven and P. Krishna Murthy, 2002,
PE
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4. Mobile Cellular Communication — Gottapu Sasibhushana Rao, Pearson Education,
2012.

REFERENCES:
1. Wireless Digital Communications — Kamilo Feher, 1999, PHI.
2. Wireless Communication and Networking — William Stallings, 2003, PHI.
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Course Objectives:
e To provide a solid foundation about ISDN & B-ISDN network concepts
e To provide knowledge to the students about ATM design goals and layering
e To inculcate students regarding SONET, SDH and their network configurations
e To provide a detailed description of ATM switching, transmission, traffic and
congestion control
e To provide knowledge regarding network management in ATM,VOIP and WLL.

Course Outcomes:

e Students will be able to understand different ISDN & B-ISDN concepts

e Students will exhibit knowledge about ATM design goals and layering

e Students will be able to analyze traffic and congestion control, ATM switching and
transmission

e Students will demonstrate knowledge about interworking of ATM with existing
networks

e Students will exhibit knowledge about network management in ATM,VOIP and
WLL

UNIT -1

BISDN Architecture: B-ISDN standards, Broadband Services, Conversational services,
Messaging services, Retrieval services, Distribution services, Business and residential
services, Requirements, Architecture, Functional architecture, UNI, Transmission structure.
BISDN Network Concept: Networking techniques, Signaling principles, General aspects,
Capabilities for BISDN signaling, Signaling virtual channels, Broadband network
performance, Traffic management aspects, Operation and maintenance, customer network
aspects.

UNIT - 11

BISDN User Network Interface & Protocols: B-ISDN protocol reference model, Layered
architecture, Relationship between B-ISDN PRM and OSI reference model, B-ISDN PRM
description, layer functions, Relationship between OAM functions and B-ISDN PRM,
General aspects of UNI, Physical layer of UNI at 155/622 mph, Additional UNIs.

ATM Layer: Cell Structure, cell header, ATM layer connections, ATM adaptation layer,
AAL layers, AAL type 0, AAL type 1, AAL type 2, AAL type %, AAL type 5.
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UNIT — 111

ATM Switching: Switching elements — Matrix type switching elements , Central memory
switching element, Bus type switching element, Ring type switching element, Performance
aspects, Technological aspects. Switching Networks — Single stage Networks, Multistage
networks, Cell header processing in switch fabrics, Multicast functionality, Switches and
cross connects- Generic system structure, System building blocks.

UNIT - IV

Network Management: What is network management, the bigger picture, Traditional
breakout by tasks, Survivability-where network management really pays, System depth-A
network management problem, Network management from a PSTN perspective, Network
management systems in enterprise networks, Telecommunication management network,
Network management in ATM.

UNIT -V

Voice - Over IP: Data Transmission versus Conventional Telephony, Drawbacks and
Challenges for Transmitting Voice on Data Packets, VolP, Introductory Technical
Description, VolIP Gateway, An IP Packet as Used for VoIP, The Delay Trade-off, Lost
Packet Rate, Echo and Echo Control, Media Gateway Controller and its Protocols,
Overview of the ITU-T Rec. H.323 Standard, Session Initiation Protocol (SIP), Media
Gateway Control Protocol (MGCP), Megaco or ITU.

Last-Mile Broadband Connectivity and Wireless Local Loop (WLL): Background and
chapter objective, Conventional wire pair in the last mile, Wire pair in equipped with DSL
modems, Digital loop carrier, Broadband microwave/millimeter wave last-mile transmission,
CATV as a basic transport medium for the last mile.

TEXT BOOKS:
1. ATM Networks, Concepts, Protocols and Applications - Rainer Handel, Manfred N
Huber, Stefan Schroder, Addison - Wesley,3 Edition, 1999.
2. ISDN and broad band ISDN with frame relay and ATM -William Stallings Fourth
Edition. Prentice Hall, Pearson Education Asia, 2002.

REFERENCES:
1. Telecommunication System Engineering-Roger L.Freeman, 4" Edition, 2004.
2. ATM Networks - Othmar Kyas, Thomson Computer Press, 2nd Edition 1998.
3. Introduction to data communications and networking - Behrouz Forouzan TMH, 2™
Edition 2002.
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DATABASE MANAGEMENT SYSTEMS
(Professional Elective -V)

B.Tech. IV Year Il Sem.
Course Code: ET854PE
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Course Objectives:
e To understand the basic concepts and the applications of database systems.
e To master the basics of SQL and construct queries using SQL.
e To understand the relational database design principles.
e To become familiar with the basic issues of transaction processing and concurrency
control.
e To become familiar with database storage structures and access techniques.

Course Outcomes:
e Demonstrate the basic elements of a relational database management system.
e Ability to identify the data models for relevant problems.
e Ability to design entity relationship model and convert entity relationship diagrams
into RDBMS and formulate SQL queries on the data.
e Apply normalization for the development of application software.

UNIT -1

Introduction: Database System Applications, Purpose of Database Systems, View of Data,
Database Languages — DDL, DML, Relational Databases, Database Design, Data Storage
and Querying, Transaction Management, Database Architecture, Data Mining and
Information Retrieval, Specialty Databases, Database Users and Administrators, History of
Database Systems.

Introduction to Data base design: Database Design and ER diagrams, Entities, Attributes
and Entity sets, Relationships and Relationship sets, Additional features of ER Model,
Conceptual Design with the ER Model, Conceptual Design for Large enterprises.

Relational Model: Introduction to the Relational Model, Integrity Constraints over
Relations, Enforcing Integrity constraints, Querying relational data, Logical data base
Design: ER to Relational, Introduction to Views, Destroying /Altering Tables and Views.

UNIT - 11

Relational Algebra and Calculus: Preliminaries, Relational Algebra, Relational calculus —
Tuple relational Calculus, Domain relational calculus, Expressive Power of Algebra and
calculus.

SQL.: Queries, Constraints, Triggers: Form of Basic SQL Query, UNION, INTERSECT, and
EXCEPT, Nested Queries, Aggregate Operators, NULL values Complex Integrity
Constraints in SQL, Triggers and Active Data bases, Designing Active Databases..
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UNIT - 111

Schema Refinement and Normal Forms: Introduction to Schema Refinement, Functional
Dependencies - Reasoning about FDs, Normal Forms, Properties of Decompositions,
Normalization, Schema Refinement in Database Design, Other Kinds of Dependencies.

UNIT - IV

Transaction Management: Transactions, Transaction Concept, A Simple Transaction
Model, Storage Structure, Transaction Atomicity and Durability, Transaction Isolation,
Serializability, Transaction Isolation and Atomicity Transaction Isolation Levels,
Implementation of Isolation Levels.

Concurrency Control: Lock-Based Protocols, Multiple Granularity, Timestamp-Based
Protocols, Validation-Based Protocols, Multiversion Schemes.

Recovery System-Failure Classification, Storage, Recovery and Atomicity, Recovery
Algorithm, Buffer Management, Failure with loss of nonvolatile storage, Early Lock Release
and Logical Undo Operations, Remote Backup systems.

UNIT -V

Storage and Indexing: Overview of Storage and Indexing: Data on External Storage, File
Organization and Indexing, Index Data Structures, Comparison of File Organizations.
Tree-Structured Indexing: Intuition for tree Indexes, Indexed Sequential Access Method
(ISAM), B+ Trees: A Dynamic Index Structure, Search, Insert, Delete.

Hash- Based Indexing: Static Hashing, Extendible hashing, Linear Hashing, Extendible vs.
Linear Hashing.

TEXT BOOKS:
1. Data base Management Systems, Raghu Ramakrishnan, Johannes Gehrke, McGraw
Hill Education (India) Private Limited, 3 Edition. (Part of UNIT-I, UNIT-II,
UNIT-111, UNIT-V)
2. Data base System Concepts, A. Silberschatz, Henry. F. Korth, S. Sudarshan,
McGraw Hill Education(India) Private Limited I, 6" edition.( Part of UNIT-I,
UNIT-1V)

REFERENCE BOOKS:

1. Database Systems, 6" edition, R EImasri, Shamkant B. Navathe, Pearson Education.

2. Database System Concepts, Peter Rob & Carlos Coronel, Cengage Learning.

3. Introduction to Database Management, M. L. Gillenson and others, Wiley Student
Edition.

4. Database Development and Management, Lee Chao, Auerbach publications, Taylor
& Francis Group.

5. Introduction to Database Systems, C. J. Date, Pearson Education.
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RADAR SYSTEMS
(Professional Elective -V1)
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Prerequisite: Analog and Digital Communications

Course Objectives:
e To explore the concepts of radar and its frequency bands.
e To understand Doppler effect and get acquainted with the working principles of CW
radar, FM-CW radar.
e To impart the knowledge of functioning of MTI and Tracking Radars.
e To explain the deigning of a Matched Filter in radar receivers.

Course Outcomes: Upon completing this course, the student will be able to
e Derive the complete radar range equation.
e Understand the need and functioning of CW, FM-CW and MTI radars
e Known various Tracking methods.
e Derive the matched filter response characteristics for radar receivers.

UNIT -1

Basics of Radar: Maximum Unambiguous Range, Simple form of Radar Equation, Radar
Block Diagram and Operation, Radar Frequencies and Applications. Prediction of Range
Performance, Minimum Detectable Signal, Receiver Noise, Modified Radar Range Equation.
Radar Equation: SNR, Envelope Detector — False Alarm Time and Probability, Integration
of Radar Pulses, Radar Cross Section of Targets, Transmitter Power, PRF and Range
Ambiguities, System Losses (qualitative treatment).

UNIT - 11

CW and Frequency Modulated Radar: Doppler Effect, CW Radar — Block Diagram,
Isolation between Transmitter and Receiver, Non-zero IF Receiver, Receiver Bandwidth
Requirements, Applications of CW radar.

FM-CW Radar: Range and Doppler Measurement, Block Diagram and Characteristics, FM-
CW altimeter.

UNIT - 111

MTI and Pulse Doppler Radar: Principle, MTI Radar - Power Amplifier Transmitter and
Power Oscillator Transmitter, Delay Line Cancellers — Filter Characteristics, Blind Speeds,
Double Cancellation, Staggered PRFs. Range Gated Doppler Filters. MTI Radar Parameters,
Limitations to MTI Performance, MTI versus Pulse Doppler Radar.
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UNIT - IV
Tracking Radar: Tracking with Radar, Sequential Lobing, Conical Scan, Mono pulse
Tracking Radar — Amplitude Comparison Mono pulse (one- and two- coordinates), Phase
Comparison Mono pulse, Tracking in Range, Acquisition and Scanning Patterns, Comparison
of Trackers.

UNIT -V

Detection of Radar Signals in Noise Matched Filter Receiver — Response Characteristics
and Derivation, Correlation Function and Cross-correlation Receiver, Efficiency of Non-
matched Filters, Matched Filter with Non-white Noise.

Radar Receivers — Noise Figure and Noise Temperature, Displays — types. Duplexers —
Branch type and Balanced type, Circulators as Duplexers. Introduction to Phased Array
Antennas — Basic Concepts, Radiation Pattern, Beam Steering and Beam Width changes,
Applications, Advantages and Limitations.

TEXT BOOK:
1. Introduction to Radar Systems — Merrill 1. Skolnik, TMH Special Indian Edition,
2"Ed., 2007.

REFERENCE BOOKS:
1. Radar: Principles, Technology, Applications — Byron Edde, Pearson Education, 2004.
2. Radar Principles — Peebles, Jr., P.Z., Wiley, New York, 1998.
3. Principles of Modern Radar: Basic Principles — Mark A. Richards, James A. Scheer,
William A. Holm, Yesdee, 2013
4. Radar Handbook - Merrill I. Skolnik, 3 Ed., McGrawHill Education, 2008.
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Course Objectives: The course objectives are:

To prepare students to excel in basic knowledge of satellite communication principles
To provide students with solid foundation in orbital mechanics and launches for the
satellite communication

To train the students with a basic knowledge of link design of satellite with a design
examples.

To provide better understanding of multiple access systems and earth station
technology

To prepare students with knowledge in satellite navigation and GPS & and satellite
packet communications.

Course Outcomes: At the end of the course,

Students will understand the historical background, basic concepts and frequency
allocations for satellite communication

Students will demonstrate orbital mechanics, launch vehicles and launchers

Students will demonstrate the design of satellite links for specified C/N with system
design examples.

Students will be able to visualize satellite sub systems like Telemetry, tracking,
command and monitoring power systems etc.

Students will understand the various multiple access systems for satellite
communication systems and satellite packet communications.

UNIT - I

Introduction: Origin of Satellite Communications, Historical Back-ground, Basic Concepts
of Satellite Communications, Frequency Allocations for Satellite Services, Applications,
Future Trends of Satellite Communications.

Orbital Mechanics and Launchers: Orbital Mechanics, Look Angle determination, Orbital
Perturbations, Orbit determination, Launches and Launch vehicles, Orbital Effects in
Communication Systems Performance.

UNIT - 11

Satellite Subsystems: Attitude and Orbit Control System, Telemetry, Tracking, Command
And Monitoring, Power Systems, Communication Subsystems, Satellite Antennas,
Equipment Reliability and Space Qualification.
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UNIT - 1

Satellite Link Design: Basic Transmission Theory, System Noise Temperature and G/T
Ratio, Design of Down Links, Up Link Design, Design Of Satellite Links For Specified C/N,
System Design Examples.

Multiple Access: Frequency Division Multiple Access (FDMA), Intermodulation,
Calculation of C/N, Time Division Multiple Access (TDMA), Frame Structure, Examples,
Satellite Switched TDMA Onboard Processing, DAMA, Code Division Multiple Access
(CDMA), Spread Spectrum Transmission and Reception.

UNIT - IV
Earth Station Technology: Introduction, Transmitters, Receivers, Antennas, Tracking
Systems, Terrestrial Interface, Primary Power Test Methods.

UNIT -V

Low Earth Orbit and Geo-Stationary Satellite Systems: Orbit Considerations, Coverage
and Frequency Consideration, Delay & Throughput Considerations, System Considerations,
Operational NGSO Constellation Designs.

Satellite Navigation & Global Positioning System : Radio and Satellite Navigation, GPS
Position Location Principles, GPS Receivers and Codes, Satellite Signal Acquisition, GPS
Navigation Message, GPS Signal Levels, GPS Receiver Operation, GPS C/A Code Accuracy,
Differential GPS.

TEXT BOOKS:
1. Satellite Communications — Timothy Pratt, Charles Bostian and Jeremy Allnutt, WSE,
Wiley Publications, 2nd Edition, 2003.
2. Satellite Communications Engineering — Wilbur L. Pritchard, Robert A Nelson and
Henri G.Suyderhoud, 2nd Edition, Pearson Publications, 2003.

REFERENCES:
1. Satellite Communications: Design Principles — M. Richharia, BS Publications, 2nd
Edition, 2003.
2. Satellite Communication - D.C Agarwal, Khanna Publications, 5" Ed.
Fundamentals of Satellite Communications — K.N. Raja Rao, PHI, 2004
4. Satellite Communications — Dennis Roddy, McGraw Hill, 4" Edition, 2009.

w
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CLOUD COMPUTING
(Professional Elective -V1)

B.Tech. IV Year Il Sem.
Course Code: ET863PE
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Course Objectives:
e To explain the evolving computer model called cloud computing.
e To introduce the various levels of services that can be achieved by cloud.
e To describe the security aspects in cloud.

Course Outcomes:
e Ability to understand the virtualization and cloud computing concepts.

UNIT -1

Systems Modeling, Clustering and Virtualization: Distributed System Models and
Enabling Technologies, Computer Clusters for Scalable Parallel Computing, Virtual
Machines and Virtualization of Clusters and Data centers.

UNIT - 11
Foundations: Introduction to Cloud Computing, Migrating into a Cloud, Enriching the
‘Integration as a Service’ Paradigm for the Cloud Era, The Enterprise Cloud Computing
Paradigm.

UNIT - 1

Infrastructure as a Service (IAAS) & Platform and Software as a Service (PAAS /
SAAS): Virtual machines provisioning and Migration services, On the Management of
Virtual machines for Cloud Infrastructures, Enhancing Cloud Computing Environments using
a cluster as a Service, Secure Distributed Data Storage in Cloud Computing.

Aneka, Comet Cloud, T-Systems’, Workflow Engine for Clouds, Understanding Scientific
Applications for Cloud Environments.

UNIT - IV

Monitoring, Management and Applications: An Architecture for Federated Cloud
Computing, SLA Management in Cloud Computing, Performance Prediction for HPC on
Clouds, Best Practices in Architecting Cloud Applications in the AWS cloud, Building
Content Delivery networks using Clouds, Resource Cloud Mashups.

UNIT -V

Governance and Case Studies: Organizational Readiness and Change management in the
Cloud age, Data Security in the Cloud, Legal Issues in Cloud computing, Achieving
Production Readiness for Cloud Services.
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TEXT BOOKS:

1.

Cloud Computing: Principles and Paradigms by Rajkumar Buyya, James Broberg and
Andrzej M. Goscinski, Wiley, 2011.

Distributed and Cloud Computing, Kai Hwang, Geoffery C. Fox, Jack J. Dongarra,
Elsevier, 2012.

REFERENCE BOOKS:

1.

2.
3.

Cloud Computing: A Practical Approach, Anthony T. Velte, Toby J. Velte, Robert
Elsenpeter, Tata McGraw Hill, rp2011.

Enterprise Cloud Computing, Gautam Shroff, Cambridge University Press, 2010.
Cloud Computing: Implementation, Management and Security, John W. Rittinghouse,
James F. Ransome, CRC Press, rp2012.

Cloud Application Architectures: Building Applications and Infrastructure in the
Cloud, George Reese, O’Reilly, SPD, rp2011.

Cloud Security and Privacy: An Enterprise Perspective on Risks and Compliance, Tim
Mather, Subra Kumaraswamy, Shahed Latif, O’Reilly, SPD, rp2011.
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WIRELESS AND MOBILE ADHOC NETWORKS
(Professional Elective -V1)

B.Tech. IV Year Il Sem.
Course Code: ET864PE
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Course Objectives:

e To give an understanding of the basic knowledge on wireless lans, adhoc wireless
networks, and protocols.

e To give an overview of networking principles and how the wireless protocols, routing,
operate.

e To know the basic background in wireless networks that will allow them to practice in
this field and that will form the foundation for more advanced courses in networking.

e To acquire the basic skills needed to write network applications in software tools
i.eNetsim.

e To give an overview of the issues and challenges in adhoc networks.

Course Outcomes:
e Student will have the ability to implement a routing algorithm.
e Student will have the ability to understand the layers and services.
e Student will have the ability to understand the issues involved in wireless network
security.

UNIT - 1

Wireless LANS AND PANS: Introduction Fundamentals of WLANS, IEEE 802.11
Standard, HIPERLAN Standard, Bluetooth, Home RF.

Wireless Internet: Wireless Internet, Mobile IP, TCP in wireless Domain WAP, Optimizing
Web over Wireless.

UNIT - 11

Adhoc Wireless Networks: Introduction in Ad-Hoc wireless Networks, Ad-Hoc Wireless
internet.

MAC Protocols For Adhoc Wireless Networks: Introduction, issues in designing a MAC
protocol for adhoc wireless networks, design goals, classification of MAC protocols,
contention based protocols.

UNIT - 1

Routing Protocols: Introduction, issues in designing a routing protocol for adhoc wireless
networks, classification, table-driven routing protocols, on-demand routing protocols, hybrid
routing protocols, hierarchical routing protocols, power-aware routing protocols.

Transport Layer And Security Protocols: Introduction, issues in designing a transport
layer protocol for adhoc wireless networks, design goals of a Transport Layer Protocol for
Ad-Hoc Wireless Networks, classification of Transport Layer Solutions, TCP over adhoc
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wireless networks, other Transport Layer Protocol for Ad-Hoc wireless Networks Security in
adhoc wireless networks, network security requirements, issues and challenges in security
provisioning, network security attacks, key management, secure routing in Ad-Hoc wireless
networks.

UNIT - IV

Quality Of Service: Introduction, issues and challenges in providing QoS in adhoc wireless
networks, classification of QoS solutions, MAC layer solutions, network layer solutions, QoS
frameworks for adhoc wireless networks

UNIT -V

Energy Management: Introduction, need for energy management in adhoc wireless
networks, classification of energy management schemes, battery management schemes,
transmission power management schemes, system power management schemes. Security in
Ad-Hoc Networks

TEXT BOOKS:
1. Adhoc wireless networks architecture and protocols, C. Siva Ram Murthy, B.S.
Manoj (2004), Prentice Hall of India, New Delhi.
2. Wireless Adhoc and sensor networks, protocols, performance and control,
Jagannathan Sarangapani (2007), CRC press, New Delhi.

REFERENCE BOOKS:
1. Adhoc mobile wireless networks protocols & systems, C. K. Toh (2009), Pearson
Education India, New Delhi.
2. Wireless sensor networks, C .S. Raghavendra, Krishna M. Sivalingam (2004),
Springer Science, USA.



