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This is to inform that the Fourth BOS meeting will be held on 08-02-2025 from 12:30 PM in Online

to discuss the following agenda points.

AGENDA

Item-1: Introduction of Board of Studies (BoS) Members.

Item-2: About the Department / Accreditations / Recognitions
Item-3: B.Tech ECE-IV-Year Course Structure and Detailed Syllabus.

Item-4: Any other points with the permission of chair.

yzi//g///:
Chi m S V Maruthi Rao
HoD & BOS Chair
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Board of Studies Members

S.No Name Designation Position Signature
. Mr. Ch. S. V. Maruthi HoD. ECE Chai V
oD, airman
Rao /
5 Dr. Kancharla Anitha | Professor, Dept. of ECE, University ,y 8 —
Sheela UCE - JNTUH Nominee -
Indian (
3 Dr. Ch. Ashok Babu Manager _
Railways
Specialized
4 Dr. J. Pandu Prof, SIET
Faculty-1
Dr. N. Murali Specialized '
5 v Prof, SIET peciatiz a@’bﬁ
Krishna Faculty-2
6 | Mr.B.Sreeni Assoc. Prof, SIET Specialized
r. B. Sreenivasu oc. Prof, 2
SS Faculty-3 PDM/’\_/\L 2
Associate Blockchain
Developer, National Alumni
7 Mrs. R. Mrudula ]
Payments Corporation of Student
India
Professor, Department of
) ECE, Institute of Subject ﬁ‘C/B\
8 Dr. R. Murali Prasad i i . /
Aerongutical Engineering, Expert-1 e
Hyderabad
Associate Professor,
Dr. I. Sharath Department of ECE, Subject / \,ﬁ//
9
Chandra Matrusri Engineering Expert2 [ 7
College, Hyderabad
10 Dr. B. Ashok Asst. Professor, SIET Faculty -)‘3*["%/
11 Mr. G. Vijay Goud Assoc. Professor, SIET Faculty Vﬂ"’
12 Mrs. B. Spandana Asst. Professor, SIET Faculty ﬂ;,ml%/
13 Mrs. A. Sowjanya Asst. Professor, SIET Faculty ,&@cﬁ!ﬁﬂ
14 | Mrs.S. Asha Latha Asst. Professor, SIET Faculty v
15 Mrs. M. Pavani Asst. Professor, SIET Faculty
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Department of Electronics and Communication Engineering

Minutes of Meeting
08-02-25
Minutes of meeting of Board of Studies (BOS), ECE Department, conducted on 08-02-
2025 from 12:20 PM in Online.
Google Meet Link: https://meet.google.com/nug-znzt-vdh
AGENDA:

Ttem-1: Previous Minutes of Meeting dated 24-01-2024 and the modifications made
accordingly

Ttem-2: B.Tech ECE IV Year Course Structure and Detailed Syllabus

Item-3: Course Structure of B.Tech 4" Year

Item-4: Any other points with the permission of the chair
Points Discussed:
1. Introduction of Dr. K. Anitha Sheela as a new University nominee.

2. BOS Chair Ch. S. V. Maruthi Rao introduced BOS subject Experts and BOS members to
University Nominee Dr. K. Anitha Sheela.

3. Dr K Anitha Sheela ma’am has suggested to add Optical Communication concepts
in the Unit-V and modify the name from “Microwave Engineering” to
“Microwave and Optical Communications”.

4. Corresponding Lab course of S.No. 3 is also modified accordingly. (addition of
Optical communication experiments).

5. Dr K Anitha Sheela ma’am suggested to include “IoT Architectures and Protocols”
along with Laboratory as a Compulsory course for ECE Students in III Year I

emester for the upcoming Regulation (R25).

. Dr K Anitha Sheela ma’am suggested to modify the name and syllabus of “Deep

N
G iy £ Gn

Learning” in Professional Elective-IV to “Neural Networks and Deep Learning”.






(\ SREYAS

INSTITUTE OF ENGINEERING AND TECHNOLOGY
AUTONOMOUS

Approved by AICTE, New Delhi | Affiliated to INTUH, Hyderabad | Accredited by NAAC “A” Grade & NBA, Hyderabad | PIN: 500068

L]

7. As per suggestions of Dr K. Anitha Sheela Ma’am “Deep Learning” (PE-1V) is
changed to “Neural Networks and Deep Learning” (PE-IV) and changed the
syllabus accordingly.

8. Dr K Anitha Sheela ma’am suggested to modify the syllabus and name of
“Embedded System Design” in Open Elective-Il to Introduction to Embedded
Systems.

9. As per suggestions of Dr K. Anitha Sheela Ma’am “Embedded System Design (OE-
II)” is modified to “Introduction to Embedded Systems” and Text book &Reference
books are also modified accordingly.

10. No changes in the Professional Elective-V

11. No changes in the Professional Elective-VI

12.Dr K Anitha Sheela mam suggested to modify the syllabus of “5G and beyond
Communication” to “Basics of 5G” by including 1G, 2G, 3G basics and broad
explanations for 4G and 5G.

13. Prof B. Srinivasu Suggested to replace “5G and beyond Communication” to “Basics
of Cellular and Mobile Communication”.

14. As per suggestions of Dr K. Anitha Sheela Mam “5G and beyond Communication”
to “Communication Technologies” by including 1G, 2G, 3G basics and broad
explanations for 4G and 5G.

15. Dr K Anitha Sheela ma’am suggested to arrange a BOS Meeting in the campus for
Regulation-25 and inform prior.

16. Principal Dr. B. Uday Kiran sir thanked Dr. K. Anitha Sheela ma’am for joining BOS
Meeting.

17. BOS Chair Concluded the meeting by thanking all the members of BOS.
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ELECTRONICS AND COMMUNICATION ENGINEERING
TENTATIVE COURSE STRUCTURE

(R22 Regulations)
Applicable from Academic Year 2022-23 Batch For IV Year

IV YEAR | SEMESTER

our: :

S. No. CCO:: Course Title L | T|P Crzdlt
1 Microwave and Optical Communications 3 [1] 0 4
2 Professional Elective — Il 3 /0] 0 8
3 Professional Elective — IV 3 /0|0 3
4 Open Elective — Il 3 /0] 0 3
5 Professional Practice, Law and Ethics 2 0|0 2

Vi . ———
6 La(t:)rgrvavtaovr?f and Optical Communications olol 4 2
7 Project Stage - | 0O 0| 6 3
Total Credits 15 (1 | 10 20
IV YEAR Il SEMESTER

Course ;

S. No. Code Course Title L | T|P Crzdlt
1 Professional Elective —V 3 /0|0 3
2 Professional Elective — VI 3 /0|0 3
<] Open Elective — I 3 10| 0 3
4 | Project Stage — Il including Seminar 0 | 0| 22 11
] Total Credits 9 (022 20

"
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Professional Elective - lI
lIoT Architectures and Protocols
Introduction to Artificial Intelligence
Digital Image Processing
“Mobile Communications and Networks

Professional Elective — IV

Real Time Operating Systems

CMOS Analog IC Design

Satellite Communications

Ay b Ji el Neural Networks and Deep Learning
' *

Professional Elective —V
Low Power VLSI
Multimedia Database Management Systems B
| Cloud Computing
| 5G and beyond Communication

Professional Elective — VI

System on Chip Architecture
Wireless sensor Networks
Blockchain Technology
Network Security and Cryptography

Open Electives

Open Elective (OE — 1) Open Elective (OE - II) | Open Elective (OE - Ill)
1. Digi?al Elgctronics for 1. Error Correcting Codes 1. Fundamentals of Internet of
Engineering ) Things
2. Microcontrollers 2. System on Chip 2. Communication
3. Principles of Architecture Technologies
Signal 3. Introduction to 3. Real Time Operating
Processing Embedded Systems Systems

5 r;&/ /é” ; BSYO\NVNLA L {\\:}-"
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MICROWAVE AND OPTICAL COMMUNICATIONS

B.Tech. IV Year | Semester LTPC
310 4

Prerequisite: Antennas and Propagation
Course Objectives:
1. To get familiarized with microwave frequency bands, their applications and to understand the
limitations and losses of conventional tubes at these frequencies.
2. To distinguish between different types of microwave tubes, their structures and principles of
microwave power generation.
3. Toimpart the knowledge of Scattering Matrix, its formulation and utility, and establish the S-

Matrix for various types of microwave junctions.
4. Understand the utility of Optical Fibers in Communications.

Course Outcomes: Upon completing this course, the student will be able to
1. Known power generation at microwave frequencies and derive the performance characteristics.
2. Realize the need for solid state microwave sources and understand the principles of solid-state
devices.
3. Distinguish between the different types of waveguide and ferrite components, and select proper

components for engineering applications
4. Measure the S-parameters in microwave component design.

5. Demonstrate the mechanism of light propagation through Optical Fibers.

[ Course| PO1| PO2| PO3| PO4| PO5| PO6| PO7| PO8| PO9| PO10] PO11 PO12

| CO1 3 - 1 2 1 1 1 | - - - 1 1

| CO2 3 1 2 2 1 1 1 | - - - 1 1

[ CcOo3 3 - 2 2 3 1 1 s ) - 1 1

| Cco4 3 = 1 2 3 1 1 | - - - 1 1

| CO05 3 1 2 2 1 1 1 | - - - 1 1
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.

Helix TWTs: Types and Characteristics of Slow Wave Structures; Structure of TWT and

Amplification Process (qualitative treatment), Suppression of Oscillations, Gain Considerations.

N é/\f/ /52/// N WA @/
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M-Type Tubes:

Introduction, Cross-field Effects, Magnetrons — Different Types, Cylindrical Traveling
WaveMagnetron — Hull Cut-off and Hartree Conditions, Modes of Resonance and Pl-Mode
Operation, Separation of Pl- Mode, ofp characteristics,

Microwave Solid State Devices: Introduction, Classification, Applications. TEDs — Introduction,
Gunn Diodes — Principle, RWH Theory, Characteristics, Modes of Operation - Gunn Oscillation
Modes, Principle of operation of IMPATT and TRAPATT Devices.

UNIT -1l

Waveguide Components: 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. Ferrites— Composition and Characteristics, Faraday Rotation, Ferrite

Components — Gyrator, Isolator,

UNIT - IV

Scattering matrix: Scattering Matrix Properties, Directional Couplers — 2 Hole, Bethe Hole, [s]
matrix of Magic Tee and Circulator.

Microwave Measurements: Description of Microwave Bench — Different Blocks and their Features,
Errors and Precautions, Measurement of Attenuation, Frequency. Standing Wave Measurements,

measurement of Low and High VSWR, Cavity Q, Impedance Measurements.

UNIT -V
Optical Fiber Transmission Media: Optical Fiber types, Light Propagation, Optical fiber

Configurations, Optical fiber classifications, Losses in Optical Fiber cables, Light Sources, Optical
Sources, Light Detectors, LASERS, WDM Concepts, Optical Fiber System link budget.

TEXT BOOKS:
1. Samuel Y. Liao -Microwave Devices and Circuits, 3rd Edition, Pearson, 2003.
2. Wayne Tomasi- Electronic Communications Systems, 5th Edition, Pearson
REFERENCE BOOKS:
Gerd Keiser - Optical Fiber Communication, 4th Edition, TMH, 2008.
&%ﬁ David M. Pozar - Microwave Engineering — 3rd edition, John Wiley & Sons (Asia) Pvt Ltd.,
C/ 2011 Reprint.
3. G.S. Raghuvanshi - Microwave Engineering, Cengage Learning India Pvt. Ltd., 2012, /

|
x/—j\ ) &,4 George Kennedy - Electronic Communication System, 6th Edition, McGraw Hill.
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PROFESSIONAL PRACTICE, LAW AND ETHICS

B.Tech. IV Year | Semester LT P C
31 0 4

Course Objectives:

1. To make the students understand the types of roles they are expected to play in the
society as practitioners of the civil engineering profession

2. To develop some ideas of the legal and practical aspects of their profession.

Course Outcome: The students will

1.  Understand the importance of professional practice, Law and Ethics in their personal lives
and professional careers.
2. Learn the rights and responsibilities as an employee, team member and a global citizen

Course | PO1 [ PO2 [ PO3 [ PO4 | PO5 | PO6 | PO7 | PO8 | POS | PO10 | PO11 | PO12 |
coO1 - - - - - 1 1 2 1 3 3 1 l
CcO2 - - : - - 1 1 2 1 3 3 1
UNIT-I

Professional Practice and Ethics: Definition of Ethics, Professional Ethics - Engineering
Ethics, Personal Ethics; Code of Ethics - Profession, Professionalism, Professional
Responsibility, Conflict of Interest, Gift Vs Bribery, Environmental breaches, Negligence,
Deficiencies in state-of-the-art; Vigil Mechanism, Whistle blowing, protected disclosures.

Introduction to GST- Various Roles of Various Stake holders

UNIT-1i

Law of Contract: Nature of Contract and Essential elements of valid contract, Offer and
Acceptance, Consideration, Capacity to contract and Free Consent, Legality of Object,
Unlawful and illegal agreements, Contingent Contracts, Performance and discharge of

Contracts, Remedies for breach of contract.

Contracts-ll: Indemnity and guarantee, Contract of Agency, Sale of goods Act - 1930:

General Principles, Conditions & Warranties, Performance of Contract of Sale.

UNIT-lI

Arbitration, Conciliation and ADR (Alternative Dispute Resolution) system: Arbitration — meaning,
scope and types — distinction between laws of 1940 and 1996; UNCITRAL model law - Arbitration
and expert determination; Extent of judicial intervention; International commercial
arbitration; Arbitration agreements — essential and kinds, validity, reference and interim
measures by court; Arbitration tribunal — appointment, challenge, jurisdiction of arbitral tribunal,

powers, grounds of challenge, procedure and court assistance; Distinction between conciliation,

s Tl A
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negotiation, mediation and arbitration, confidentiality, resort to judicial proceedings, costs; Dispute

Resolution Boards; Lok Adalats.

UNIT-IV

Engagement of Labour and Labour & other construction - related Laws: Role of Labour in Civil
Engineering; Methods of engaging Labour- on rolls, Labour sub-contract, piece rate work;
Industrial Disputes Act, 1947; Collective bargaining; Industrial Employment (Standing Orders)
Act, 1946; Workmen's Compensation Act, 1923; Building& Other-Construction Workers
(regulation of employment and conditions of service) Act (1996) and Rules (1998); RERA Act
2017, NBC 2017.

UNIT-V

Law relating to Intellectual property: Introduction —~ meaning of intellectual property, main forms of
IP, Copyright, Trademarks, Patents and Designs, Secrets; Law relating to Copyright in
India including Historical evolution of Copy Rights Act, 1957, Meaning of copyright — computer

programs, Ownership

TEXTBOOKS:

1. R. Subramanian — Professional Ethics, Oxford University Press, 2015.

2. Ravinder Kaur — Legal Aspects of Business, 4th Edition, Cengage Learning, 2016.

REFERENCE BOOKS:
RERA Act, 2017.

-_—

. Wadhera — Intellectual Property Rights, Universal Law Publishing Co., 2004.

2
3. T. Ramappa — Intellectual Property Rights Law in India, Asia Law House, 2010.
4. O. P. Malhotra — Law of Industrial Disputes, N. M. Tripathi Publishers
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I0T ARCHITECTURES AND PROTOCOLS (PE - 1lI)
B.Tech. IV Year | Semester

W
°~
©T
N e

Prerequisite: Nil
Course Objectives:

1. To provide the basic knowledge on loT.

2. To explain the different components and Architectures from M2M to loT.

3. To provide knowledge on different protocols of loT.

4. To impart knowledge on implementations of different protocols of loT.
Course Outcomes: After completion of this course the student will able to

1. Explore the Evolution of loT, its Growth and Applications.

2. Know the components of loT and Compare the various architectures of loT.

3. Acquire the knowledge on data management of loT.

4. Establish the knowledge on various loT protocols like Data link, Network, Transport, Session,

Service layers.

Course] PO1| POZ| PO3| PO4| PO5| POB| PO7| PO8| PO9] PO10| PO11] PO12 |
co1| 3| 1] 3| 2| 2] 2 1] -1 - : 1 1|
Co2| 3| 1| 3| 2] 2| 2] 1| - = = 1 1|
CO3 | 3| 1| 3| 2] 2 2] 1| - = - 1 1
cod | 3| 1| 3| 2] 2| 21 11 - = = 2 2

UNIT-1

10T Introduction: Introduction and definition of l1oT, Evolution of 10T, loT growth, Application areas
of IoT, Characteristics of loT, loT stack, Enabling technologies, loT levels, loT sensing and
actuation, Sensing types, Actuator types.

UNIT - 1I

10T and M2M: M2M to loT — A Basic Perspective— Introduction, Differences and similarities
between M2M and loT, SDN and NFV for 1oT,M2M Value Chains, loT Value Chains, An emerging
industrial structure for loT, international driven global value chain and global information
monaopolies.

IOT Architecture: 10T Architecture components, Comparing loT Architectures, A simplified loT

Architecture, core loT functional stack, loT data management and compute stack

UNIT-1II

IOT Data link layer and Network layer protocols: PHY/MAC Layer (3GPP MTC, IEEE 802.11,
IEEE 802.15), Wireless HART, Z Wave, Bluetooth Low Energy, Zighee Smart Energy, DASH7 -
Network Layer-IPv4, IPv6, 6LoWPAN, 6TiSCH, ND, DHCP, ICMP, RPL, CORPL, CARP
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UNIT- IV

Transport and Session layer protocols: Transport Layer (TCP, MPTCP, UDP, DCCP, SCTP)~(TLS,
DTLS) — Session Layer HTTP, CoAP, XMPP, AMQP, MQTT

UNIT-V

Service layer protocols and Security: Service Layer: one M2M, ETSI M2M, OMA, BBF -
Security in loT Protocols — MAC 802.15.4 6LoWPAN, RPL, Application Layer

TEXT BOOKS:
1. Sudip Misra, Anandarup Mukherjee, Arijit Roy -Introduction to 10T, Cambridge University
Press.
2. David Hanes, Gonzalo salgueiro, Patrick Grossetete, Rob barton, Jerome henry - loT

Fundamentals Networking Technologies, Protocols and Usecases for loT”, Cisco Press.

REFERENCE BOOKS:

1. Cunopfister-Getting started with the internet of things, O Reilly Media, 2011

2. Francis daCosta,-Rethinking the Internet of Things: A Scalable Approach to Connecting
Everything”, 1 st Edition, Apress Publications.

3. Arshdeep Bahga, Vijay Madisetti -Internet of Things A Hands-on approach, Universities
Press

4. Shriram K Vasudevan, RMD Sundaram, Abhishek S Nagarajan - Internet of things, John

Wiley and Sons.

5. Massimo Banzi, Michael Shiloh Make: Getting Started with the Arduino, Shroff

Publisher/Maker Media Publishers
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INIITUTE OF S MERKING A XD TR HNOLUEY

INTRODUCTION TO ARTIFICIAL INTELLIGENCE (PE - 11l)
B.Tech. IV Year | Semester LT P C
30 0 3

Pre-Requisites: Knowledge on Data Structures
Course Objectives:
1. To learn the distinction between optimal reasoning Vs. human like reasoning.
2. To understand the concepts of state space representation, exhaustive search, heuristic search
together with the time and space complexities.
3. To learn different knowledge representation techniques.
4. To understand the applications of Al, namely game playing, theorem proving, and machine
learning.
Course Outcomes: Upon completing this course, the students will be able to
1. Learn the distinction between optimal reasoning Vs human like reasoning and formulate an
efficient problem space for a problem expressed in natural language. Also select a search
algorithm for a problem and estimate its time and space complexities.
2. Apply Al techniques to solve problems of game playing, theorem proving, and machine
learning.
3. Learn different knowledge representation techniques.
Understand the concepts of state space representation, exhaustive search, heuristic search
together with the time and space complexities.
Comprehend the applications of Probabilistic Reasoning and Bayesian Networks.

6. Analyze Supervised Learning Vs. Learning Decision Trees

| Course | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12

| co1 3 2 3 1 - 3 - - - 2 2 3
co2 3 2 3 1 - 3 - - - 2 2 3
cos | 3 2 3 1 - | 3 - |- - 2 2 3
co4 3 2 3 1 i 3 - - - 2 2 3
UNIT-1I

Introduction to Al - Intelligent Agents, Problem-Solving Agents, Searching for Solutions - Breadth-
first search, Depth-first search, Hill-climbing search, Simulated annealing search, Local Search in

Continuous Spaces.

UNIT-1I

Games - Optimal Decisions in Games, Alpha—Beta Pruning, Defining Constraint Satisfaction
Problems, Constraint Propagation, Backtracking Search for CSPs, Knowledge-Based Agents, W)/
Logic- Propositional Logic, Propositional Theorem Proving: Inference and proofs, Proof by
resolution, Horn clauses and definite clauses. ;
Q (— ‘ /'-. __
T ) ", iy
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UNIT- 11l
First-Order Logic - Syntax and Semantics of First - Order Logic, Using First Order Logic,
Knowledge Engineering in First — Order Logic.

Inference in First-Order Logic: Propositional vs. First-Order Inference, Unification, Forward
Chaining, Backward Chaining, Resolution.

Knowledge Representation: Ontological Engineering, Categories and Objects, Events

UNIT- IV
Planning - Definition of Classical Planning, Algorithms for Planning with State Space Search,
Planning Graphs, other Classical Planning Approaches, Analysis of Planning approaches.

Hierarchical Planning.

UNIT-V

Probabilistic Reasoning: Acting under Uncertainty, Basic Probability Notation Bayes’ Rule and Its
Use, Probabilistic Reasoning, Representing Knowledge in an Uncertain Domain, The Semantics of
Bayesian Networks, Efficient Representation of Conditional Distributions, Approximate Inference in

Bayesian Networks, Relational and First- Order Probability

TEXT BOOKS
1. Artificial Intelligence: A Modern Approach, Third Edition, Stuart Russell and Peter Norvig,

Pearson Education.

REFERENCE BOOKS

1. Artificial Intelligence, 3rd Edn., E. Rich and K. Knight (TMH)

2. Artificial Intelligence, 3rd Edn., Patrick Henny Winston, Pearson Education.
3. Artificial Intelligence, Shivani Goel, Pearson Education.

4. Artificial Intelligence and Expert systems — Patterson, Pearson Education.
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DIGITAL IMAGE PROCESSING (PE - 1ll)
B.Tech. IV Year | Semester

W
°oH
©

O

Prerequisite: Digital Signal Processing
Course Objectives:
1. To provide a approach towards image processing and introduction about 2D transforms
2. To expertise about enhancement methods in time and frequency domain
3. To expertise about segmentation and compression techniques
4. To understand the Morphological operations on an image
Course Outcomes: Upon completing this course, the student will be able to
1. Explore the fundamental relations between pixels and utility of 2-D transforms in image
Processer.
2. Articulate the enhancement, segmentation and restoration processes on an image.
3. Implement the various Morphological operations on an image

4. Utilize basic compression algorithms.

Course| PO1| PO2| PO3| PO4| PO5| PO6| PO7| PO8| PO9| PO10] PO11] PO12
CO1 3 1| 2 2 | - 1 1 = - - = 1
co2| 3| 3 2| 2| 3 1 1 - - - - 1
co3| 3| 3| 2| 2] 3] 1 1 - - - - 1
co4 | 3| 3 2| 2| 3 1 1 - ) - i 1
UNIT - |

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 -1l

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-TI

Image Restoration: Degradation Model, Algebraic Approach to Restoration, Inverse Filtering, Least

Mean Square Filters, Constrained Least Squares Restoration, Interactive Restoration.
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UNIT - IV

Image Segmentation: Detection of Discontinuities, Edge Linking And Boundary Detection,
thresholding, Region Oriented Segmentation.

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. Rafael C. Gonzalez, Richard E. Woods -Digital Image Processing, 3rd Edition, Pearson,
2008
2. S Jayaraman, S Esakkirajan, T Veerakumar - Digital Image Processing- - TMH, 2010,

REFERENCE BOOKS

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

2. Rafael C. Gonzalez, Richard E Woods and Steven L. Eddings - Digital Image Processing
using MATLAB, 2nd Edition, TMH, 2010.

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

4. Adrian low- Introductory Computer Vision Imaging Techniques and Solutions-,2nd Edition,
BS Publication, 2008.
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MOBILE COMMUNICATIONS AND NETWORKS (PE - 1II)
B.Tech. IV Year | Semester LT P C
30 0 3

Prerequisites: Analog and Digital Communications
Course Objectives:
1. To provide the student with an understanding of the cellular concept, frequency reuse, hand-
off strategies.
2. To provide the student with an understanding of Co-channel and Non-Co-Channel
interferences.
3. To give the student an understanding of cell coverage for signal and traffic, diversity
techniques and channel assignment
4. To give the student an understanding types of handoff.
5. To understand challenges and application of Adhoc wireless Networks.
Course Outcomes: Upon completing this course, the student will be able to:
1. Known the evolution of cellular and mobile communication system.
2. Explore the Co-Channel and Non-Co-Channel interferences.
3. Known how to overcome the different fading effects
4. Familiar with cell coverage for signal and traffic, diversity, techniques, frequency management,
Channel assignment and types of handoff.
5. Demonstrate the difference between cellular and Adhoc Networks and design goals of MAC

Layer protocol.

Course| P
CO1
CcO2

- CO3
co4
CO5

7] PO8| PO9| PO10[ PO11] PO12|
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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 - Tie 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 Improving Coverage and Capacity in &ellular
_-Systems - Cell Splitting, Sectoring, Microcell Zone Concept. _
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UNIT - II

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 -1l

Cell Coverage for Signal and Traffic: Signal Reflections in flat and Hilly Terrain, effects 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.

Frequency Management and Channel Assignment: Numbering and Grouping, Setup Access
and Paging Channels, Channel Assignments to Cell Sites and Mobile Units

UNIT - IV

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.

UNIT -V

Ad Hoc Wireless Networks: Introduction, Cellular and Ad Hoc wireless Networks, Applications and
Ad Hoc Wireless Networks, Issues in Ad Hoc Wireless Networks, Ad Hoc Wireless Internet, MAC
Protocols for Ad Hoc Wireless, Introduction, issues in designing AMAC Protocol for Ad Hoc
wireless Networks, Design Goals of AMAC protocol for Ad Hoc Wireless Networks, Classification
of MAC Protocols

TEXT BOOKS

1. W.C.Y. Lee - Mobile Cellular Telecommunications, 2nd edition, Mc Graw Hill, 1989.

2. Theodore. S. Rapport - Wireless Communications, 2nd edition, Pearson Education, 2002.
REFERENCE BOOKS

1. C. Siva ram Murthy and B.S. Manoj - Ad Hoc Wireless Networks: Architectures and Protocols,

WHI 2004
W 2. Simon Haykin, Michael Mcher - Modern Wireless Communications, Pearson Education, 2005.
-

3. Vijay Garg - Wireless Communications and Networking, Elsevier Publications, 2007. /
4. Andrea Goldsmith -Wireless Communications-, Cambridge University Press, 2005. ,j/
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Real Time Operating Systems (PE - IV)(OE-Ill)
B.Tech. IV Year | Semester

LT P C
30 0 3
Course Objectives:
1. Introduce students to the key concepts of real-time systems, types of real-time operating
systems (RTOS), and their applications.
2. Equip students with knowledge of RTOS architecture, task management, and various
scheduling algorithms
3. Synchronization mechanisms such as semaphores, mutex, message queues, and inter-
process communication (IPC) used in real-time systems.
4. Evaluate RTOS performance and real-time system reliability
Course Outcomes: Upon completing this course, the student will be able to:
1. Understand the real time systems and types of them.
2. Describe the internal architecture of real-time operating systems and the key components like
task management, memory management, and interrupt handling
3. Understand Synchronization mechanisms such as semaphores, mutex, message queues, and
inter-process communication (IPC) used in real-time systems.

4. Apply real-time operating systems concepts to practical embedded systems projects

Unit — I: Introduction

Operating System basics: Types of Operating Systems, Tasks, Process, Threads, Multiprocessing and
Multi-tasking, Task Scheduling.

Introduction to Real Time Operating Systems: Characteristics of RTOS, Tasks Specifications and types
Introduction to UNIX, Overview of Commands, File /O,( open, create, close, Iseek, read, write), Process
Control ( fork, vfork, exit, wait, waitpid, exec), Signals, Interprocess communication,( pipes, fifos, message
queues, semaphores, shared memory)

Unit Il: Real Time Systems

Typical real time applications, Hard Vs Soft real-time systems, A reference model of Real Time Systems:
Processors and Resources, Temporal Parameters of real Time Work load, Periodic task model precedence
constraints and data dependency, functional parameters, Resource Parameters of jobs and parameters of
resources.

Unit lll: Scheduling & Inter-process Communication

Commonly used Approaches to Real Time Scheduling, Clock Driven, Weighted Round Robin, Priority
Driven, FCFS, LCFS, EDF, Dynamic Vs Static Systems, Effective release time and Deadlines, Offline vs
Online Scheduling. Inter-process Communication and Synchronization of Processes, Tasks and Threads-

Multiple Process in an Application, Problem of Sharing data by multiple tasks & routines, Inter-process

com&unication, Priority Inversion, Inheritanc/e and Ceiling vag’/ w@,
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TROMELBIL SRETTIENILL

Unit IV: Real Time Operating Systems & Programming Tools

Operating Systems Services, I/O Subsystems, RT & Embedded System OS, Interrupt Routine in RTOS
Environment, Micro C/OS-1I- Need of a well-Tested & Debugged RTOs, Use of nCOS-II

Unit V: VX Works & Case Studies

Vx Works: Memory management, Task State Transition Diagram, Pre-emptive Priority Scheduling,
Context Switches - Semaphore- Binary, Mutex, Counting watch dogs, /O system, Board Support
Packages

Case Studies: Programming with RTOS, Automatic Chocolate Vending Machine using uCOS RTOS,
Sending Application Layer byte Streams on a TCP/IP network, Embedded System for a smart card.

TEXT BOOKS:
1. Embedded Systems- Architecture, Programming and Design by Raj Kamal, 2™ ed., 2008, TMH.
2. Real Time Systems- Jane W. S. Liu- PHI.
3. Real Time Systems- C. M. Krishna, KANG G. Shin, 1996, TMH

REFERENCES:
1. Chris Simmonds “Mastering Embedded Linux Programming” - Second Edition, PACKT Publications
Limited.

2. Advanced UNIX Programming, Richard Stevens
3. VX Works Programmers Guide
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CMOS ANALOG IC DESIGN (PE - IV)

B.Tech. IV Year | Semester LTPC
300 3

Pre-Requisite: Analog Electronics
Course Objectives: Analog circuits play a very crucial role in all electronic systems and due to
continued miniaturization; many of the analog blocks are not getting realized in CMOS

technology.

1. To understand most important building blocks of all CMOS Analog ICs.

2. To study the basic principle of operation, the circuit choices and the trade-offs involved in
the MOS transistor level design common to all Analog CMOS ICs.

3. To understand specific design issues related to single and multistage voltage, current and
differential amplifiers, their output and impedance issues, bandwidth, feedback and stability.

4. To understand the design of differential amplifiers, current ampiifiers and OPAMPs.

Course Outcomes: After studying the course, each student is expected to be able to

1. Design basic building blocks of CMOS Analog ICs.

2. Carryout the design of single and two stage operational amplifiers and voltage references.

3. Determine the device dimensions of each MOSFETs involved.

4. Design various amplifiers like differential, current and operational amplifiers

| Course| PO1| PO2| PO3 | PO4 | PO5| PO6 | PO7 | PO8 PO9 | PO10| PO11| PO12
Cco1 | 3 3 3 2 3 1 1 - - |- 1 - 1
CcO2 3 3 3 2 3 1 1 - - - - 1
CO3 3 3 3 2 3 1] 1 - - - - 1
CO4 3 ] 3 2 3 1 | 1 - - - - 1

UNIT -1

MOS Devices and Modeling: The MOS Transistor, Passive Components- Capacitor &
Resistor, Integrated circuit Layout, CMOS Device Modeling - Simple MOS Large-Signal Model,
Other Model Parameters, Small-Signal Model for the MOS Transistor, Computer Simulation
Models, Sub-threshold MOS Model.

UNIT -1l
Analog CMOS Sub-Circuits: MOS Switch, MOS Diode, MOS Active Resistor, Current Sinks

and Sources, Current Mirrors-Current mirror with Beta Helper, Degeneration, Cascode current

Mirror and Wilson Current Mirror, Current and Voltage References, Bandgap Reference.
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UNIT- I o

CMOS Amplifiers: Inverters, Differential Amplifiers, Cascode Amplifiers, Current Amplifiers,
Output Amplifiers, High Gain Amplifiers Architectures.

UNIT-IV

CMOS Operational Amplifiers: Design of CMOS Op-Amps, Compensation of Op-Amps,
Design of Two-Stage Op-Amps, Power- Supply, Rejection Ratio of Two-Stage Op-Amps,
Cascode Op-Amps, Measurement Techniques of OP- Amp.

UNIT -V
Comparators: Characterization of Comparator, Two-Stage, Open-Loop Comparators, Other Open

- Loop Comparators, Improving the Performance of Open-Loop Comparators, Discrete-Time

Comparators.

TEXT BOOKS

1. Philip E. Allenand Douglas, R. Holberg — CMOS Analog Circuit Design, Oxford University
Press, International Second Edition/Indian Edition, 2010.
2. Paul R. Gray, Paul J. Hurst, S. Lewis and R.G. Meyer -Analysis and Design of Analog

Integrated Circuits, 5th edition, Wiley India, 2010.

REFERENCE BOOKS

1. David A. Johns, Ken Martin- Analog Integrated Circuit Design, Wiley Student Edn, 2013.
2. Behzad Razavi — Design of Analog CMOS Integrated Circuits, TMH.

3. Baker, Liand Boyce - CMOS: Circuit Design, Layout and Simulation, PHI.
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SATELLITE COMMUNICATIONS (PE - IV)

B.Tech. IV Year | Semester T

L P C
3 003
Prerequisite: Analog and Digital Communications

Course Objectives :

1. To acquirey(foundation in orbital mechanics and launch vehicles for the satellites.

2. To provide basic knowledge of link design of satellite.

3. Tounderstand multiple access systems and earth station technology

4. To understand the concepts of satellite navigation and GPS.

Course Outcomes: Upon completing this course, the student will be able to

1. Explore the basic concepts and frequency allocations for satellite communication,
orbital mechanics and launch vehicles.

2. Envision the satellite sub systems and design satellite links for specified C/N.

3. Familiarize the various multiple access techniques for satellite communication systems
and earth station technologies.

4. Known the concepts of LEO, GEO Stationary Satellite Systems and satellite navigation

["Course| PO1| PO2| PO3| PO4| PO5| PO6| PO7| PO8| PO9| POT0| PO11| PO12
" co1 | 3 | - 1 1 ; 1 1 - n B ; 1
coz | 3 | - 1 1 ; 1 1 - - n - 1
co3 | 3 | 1 1 1 - 1 7 - : ; ; 1
co4 | 3 | - 1 1 - 1 1 = ; : ; 1
UNIT -1

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 -1l

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 - 11l

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), Inter modulation, 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. Timothy Pratt, Charles Bostian and Jeremy Allnutt - Satellite Communications, WSE,

Wiley Publications, 2Nd Edition, 2003.
2. Wilbur L. Pritchard, Robert A Nelson and Henri G. Suyderhoud - Satellite

Communications Engineering, 2Nd Edition, Pearson Publications, 2003.

REFERENCE BOOKS
1. M. Richharia - Satellite Communications : Design Principles, 2nd Edition, BS Publications, 2003.

2. .D.C Agarwal - Satellite Communication, 5th Edition, Khanna Publications,

44
/' K.N. Raja Rao - Fundamentals of Satellite Communications, PHI, 2004

f
/
/

/

4. Dennis Roddy - Satellite Communications, 4th Edition, McGraw Hill, 2009.
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ARTIFICIAL NEURAL NETWORKS & DEEP LEARNING (PE- IV)
IV Year B.Tech. | Semester LTPC
3003

ISTITUTE OF ERGINEERING AND TEC)* ILOG"

Course Objectives:
« To introduce the foundations of Artificial Neural Networks
« To acquire the knowledge on Deep Learning Concepts
¢ To learn various types of Artificial Neural Networks
e To gain knowledge to apply optimization strategies
Course Outcomes:
« Ability to understand the concepts of Neural Networks
+ Ability to select the Learning Networks in modeling real world systems
« Ability to use an efficient algorithm for Deep Models

e Ability to apply optimization strategies for large scale applications

UNIT-I

Fundamental Concepts, Models & Leaming Rules of Artificial Neural Systems Artificial Neuron
Models: Biological Neuron, Mc culloch-pitts Neuron Model, Activation Functions, Boltzman Neuron
Model, Models of Artificial Neural Networks : Feed forward Network, Feedback Network, Neural
Processing, Leaming and Adaption : Supervised, Unsupervised and Reinforcement Learning.
Neural Network Learning Rules: Hebbian Learning Rule, Perception Learning Rule, Delta Leaming
Rule Widrow —Hoff Rule, Correlation Leaming Rule, Winner —Take — All Leaming Rule, Out star
Learning Rule, Summary of Learning Rules. Single Layer Feed Forward Networks: Classification
Model, Features and Decision Regions, Discriminant Functions, linear Machine and Minimum
Distance Classification, Non — Parametric Training Concept, Training and Classification Using the
Discrete Perceptron: Algorithm and Examples. Single Layer Continuous Perceptron Networks for
Linearly Separable Classification, Perceptron Convergence Theorem, Multi Category Single Layer
Perceptron Networks.

UNIT-Il

Multi Layer Feed Forward Networks: Linearly Non- Separable, Pattern Classification, Delta
Learning Rule for Multi Perception, Generalized Delta Learning Rule. Feed Forward Recall and
Error Back Propagation Training ; Examples of Error Back Propagation, Training Errors, Learning
Factors ; Initial Weights Cumulative Weight Adjustment Versus Incremental Updating, Steepness
of Activation Function, Learning Constant, Momentum Method, Network Architecture Versus Data

Representation, Necessary Number of Hidden Neurons. Application of Back Propagation Networks

O}\”@L /o Pattern Recognition and Image Processing. @/ i
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UNIT -1l

Associative Memories: Basic Concepts of Linear Associative, Basic Concepts of Dynamical
Systems, Mathematical Foundation of Discrete Time Hop field Networks. Mathematical Foundation
of Gradient- Type Hop Field Networks, Transient Response of Continuous Time Networks,
Example Solution of Optimization Problems; Summing Networks with Digital Outputs, Minimization
of the Tra\/eling salesman tour length, Solving Simultaneous Linear Equations, Boltzman
machines, Bidirectional Associative Memory; Multidirectional Associative Memory, Associative

Memory of Spatio-temporal Patterns.

UNIT - IV

Matching and Self-Organizing Networks: Hamming net and MAXNET Unsupervised learning of
clusters, Clustering and similarity measures Winner take all learning, recall mode, initializing of
weights, separability limitations, Counter propagation networks, Feature mapping: Self organizing

feature maps, Cluster discovery networks (ART1).

UNIT -V

Introduction to Simple Deep Feed forward Neural Network, Hidden Units and their
Activation Functions, Architecture Design, Regularization Methods for Deep learning: Early
Slopping, Drop out. Convolutional Neural Networks: Introduction to CNN, Convolution operation,
Pooling, Normalization, Application in Computer Vision-Image Net, Sequence Modeling- VGG Net,
LeNet. Recurrent Neural Networks: RNN Topologies, Difficulty in Training RNN, Long Short Term
Memory(LSTM):Architecture and Learning Strategy.

TEXT BOOKS:

1. Introduction to Artificial Neural Systems — J.M.Zurada, Jaico Publishers.

2. lan Good fellow, Yoshva Bengio, Aaron Courville, Deep Learning,MIT Press,2016.

3. Introduction Neural Networks using MATLAB 6.0 — S.N. Shivanandam, S. Sumathi, S.

N.Deepa, 1/e, TMH,New Delhi
REFERENCE BOOKS:

1. Elements of Artificial Neural Networks — Kishan Mehrotra, Chelkuri K. Mohan, Sanjay

Ranka, Penram International.

2. Artificial Neural Network — Simon Haykin,2nd Ed., Pearson Education

4. Fundamental of Neural Networks- Laurene Fausett.

3. Artificial Neural Networks — Dr.B. Yagananarayana, 1999,PHI, New Delhi. W)/*
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MICROWAVE AND OPTICAL COMMUNICATIONS LABORATORY

B.Tech IV Year | Semester LTPC
004 2

Note: Any twelve of the following experiments

List of Experiments:
1. Reflex Klystron Characteristics.
Gunn Diode Characteristics.
Attenuation measurement
Directional coupler Characteristics.
Scattering parameters of wave guide components
Frequency measurement.
Impedance measurement

VSWR measurement

® o N o a0 ~ W N

Characterization of LED.

. Characterization of Laser Diode.

==
PO -]

. Intensity modulation of Laser output through an optical fiber.

—_
Ny

. Measurement of Data rate for Digital Optical link.

-
w

. Measurement of Numerical Aperture of fiber cable.

-
F-N

. Measurement of losses for Optical link
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THIRLURT AL

LOW POWER VLSI DESIGN (PE - V)
B.Tech. IV Year Il Semester L T PC
3 0 0 3

Prerequisite: VLS| Design
Course Objectives:
» Known the low power low voltage VLSI design
+ Understand the impact of power on system performances.
« Known about different Design approaches.
» Identify suitable techniques to reduce power dissipation in combinational and sequential
circuits.
Course Outcomes: Upon completing this course, the student will be able to
+ Understand the need of Low power circuit design.
» Attain the knowledge of architectural approaches.
¢ Analyze and design Low-Voltage Low-Power combinational circuits.

+ Known the design of Low-Voltage Low-Power Memories

UNIT - I

Fundamentals: Need for Low Power Circuit Design, Sources of Power Dissipation — Switching
Power Dissipation, Short Circuit Power Dissipation, Leakage Power Dissipation, Glitching Power
Dissipation, Short Channel Effects —Drain Induced Barrier Lowering and Punch Through, Surface
Scattering, Velocity Saturation, Impact lonization, Hot Electron Effect.

UNIT - II:

Low-Power Design Approaches: Low-Power Design through Voltage Scaling — VTCMOS
circuits, MTCMOS circuits, Architectural Level Approach —Pipelining and Parallel Processing
Approaches.

Switched Capacitance Minimization Approaches: System Level Measures, Circuit Level

Measures, and Mask level Measures.

UNIT - llI:
Low-Voltage Low-Power Adders: Introduction, Standard Adder Cells, CMOS Adder’s

\/L/ Architectures — Ripple Carry Adders, Carry Look- Ahead Adders, Carry Select Adders, Carry Save

' Adders, Low- Voltage Low-Power Design Techniques —Trends of Technology and Power Supply
Y\ VoIt}g\e( Low- Voltage Low-Power Logic Styles.
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UNIT - IV:

Low-Voltage Low-Power Multipliers: Introduction, Overview of Multiplication, Types of Multiplier
Architectures, Braun Multiplier, Baugh- Wooley Multiplier, Booth Multiplier, Introduction to Wallace

Tree Multiplier.

UNIT - V:

Low-Voltage Low-Power Memories: Basics of ROM, Low-Power ROM Technology, Future Trend
and Development of ROMs, Basics of SRAM, Memory Cell, Precharge and Equalization Circuit,
Low-Power SRAM Technologies, Basics of DRAM, Self-Refresh Circuit, Future Trend and
Development of DRAM.

TEXT BOOKS:
1. CMOS Digital Integrated Circuits — Analysis and Design — Sung-Mo Kang, Yusuf Leblebici,
TMH, 2011.
2. Low-Voltage, Low-Power VLSI Subsystems — Kiat-Seng Yeo, Kaushik Roy, TMH Professional

Engineering.

REFERENCE BOOKS:

1. Introduction to VLS| Systems: A Logic, Circuit and System Perspective — Ming-BO Lin, CRC
Press, 2011

2. Low Power CMOS VLSI Circuit Design — Kaushik Roy, Sharat C. Prasad, John Wiley & Sons,
2000.

3. Practical Low Power Digital VLSI Design — Gary K. Yeap, Kluwer Academic Press, 2002.

4. Leakage in Nanometer CMOS Technologies — Siva G. Narendran, Anatha Chandrakasan,
Springer, 2005.
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MULTIMEDIA DATABASE MANAGEMENT SYSTEMS (PE - V)
B.Tech. IV Year Il Semester L T P Cc
3 0 0 3

Prerequisite: Data Structures
Course Objectives:

1. To understand the basic concepts and the applications of database systems.

2. To master the basics of SQL and construct queries using SQL.

3. Topics include data models, database design, relational model, relational algebra, transaction

control, concurrency control, storage structures and access techniques.

Course Outcomes

1. Gain knowledge of fundamentals of DBMS, database design and normal forms

2. Master the basics of SQL for retrieval and management of data.

3. Be acquainted with the basics of transaction processing and concurrency control.

4

. Familiarity with database storage structures and access techniques

Course | PO1 |PO2| PO3 | PO4 PO5 | POB | PO7 | POB PO9 | PO10 | PO11 | PO12

co1 3 3| 2 2 1 1 1 - - | - - 1
- CO2 3 3| 2 2 1 [ 1] 1] - - - - 1

CcOo3 3 3| 2 2] 3] 1] 1 - - - - 1

CcOo4 3 3| 2] 2] 31 1 - - - - 1
UNIT -1

Database System Applications: A Historical Perspective, File Systems versus a DBMS, the Data
Model, Levels of Abstraction in a DBMS, Data Independence, Structure of a DBMS

Introduction to Database Design: Database Design and ER Diagrams, Entities, Attributes, and
Entity Sets, Relationships and Relationship Sets, Additional Features of the ER Model, Conceptual
Design With the ER Model

UNIT - Il
Introduction to the Relational Model: Integrity constraint over relations, enforcing integrity
/,{/‘constraints, querying relational data, logical data base design, introduction to views, destraying /

altering tables and views, Relational Algebra, Tuple relational Calculus, Domain relational calculus.

C
UNIT - I

{ jg\ SQL: Queries, Constraints, Triggers: form of basic SQL query, UNION, INTERSECT, and
7 EXCEPT, Nested Queries, aggregation operators, NULL values, complex integrity constraints in
\ - SQL, triggers and active data bases.

L(% l » ; r;;\? @/ |
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Schema Refinement; Problems caused by redundancy, decompositions, problems related to
decomposition, reasoning about functional dependencies, FIRST, SECOND, THIRD normal forms,
BCNF, lossless join decomposition, multi-valued dependencies, FOURTH normal form, FIFTH

normal form.

UNIT - IV

Transaction Concept, Transaction State, Implementation of Atomicity and Durability, Concurrent
Executions, Serializability, Recoverability, Implementation of Isolation, Testing for serializability,
Lock Based Protocols, Timestamp Based Protocols, Validation- Based Protocols, Multiple
Granularity, Recovery and Atomicity, Log-Based Recovery, Recovery with Concurrent

Transactions.

UNIT -V

Data on External Storage, File Organization and Indexing, Cluster Indexes, Primary and
Secondary Indexes, Index data Structures, Hash Based Indexing, Tree base Indexing, Comparison
of File Organizations, Indexes and Performance Tuning, Intuitions for tree Indexes, Indexed
Sequential Access Methods (ISAM), B+ Trees: A Dynamic Index Structure.

TEXT BOOKS

1. Database Management Systems, Raghurama Krishnan, Johannes Gehrke, Tata Mc Graw Hill
3rd Edition

2. Database System Concepts, Silberschatz, Korth, Mc Graw hill, V edition.

REFERENCE BOOKS:

1. Database Systems design, Implementation, and Management, Peter Rob & Carlos Coronel
7th Edition.
Fundamentals of Database Systems, Eimasri Navrate, Pearson Education

Introduction to Database Systems, C. J. Date, Pearson Education
Oracle for Professionals, The X Team, S.Shah and V. Shah, SPD.
Database Systems Using Oracle: A Simplified guide to SQL and PL/SQL, Shah, PHI.

Fundamentals of Database Management Systems, M. L. Gillenson, Wiley Student Edition.
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CLOUD COMPUTING (PE - V)
B.Tech. IV Year Il Semester

Pre-requisites:
1. A course on “Computer Networks”
2. A course on “Operating Systems”
3. A course on “Distributed Systems”
Course Objectives:
1. This course provides an insight into cloud computing
2. Topics covered include- Distributed system models, Different cloud service models,
Service- oriented architectures, Cloud programming and software environments, Resource
management.
Course Outcomes:
1. Distinguish between, supervised, unsupervised and semi-supervised learning.
2. Ability to understand various service delivery models of a cloud computing architecture.
3. Ability to understand the ways in which the cloud can be programmed and deployed.
4. Understanding cloud service providers
UNIT -1
Computing Paradigms: High performance computing, parallel computing, Distributed
computing, cluster computing, Grid computing, Cloud computing, Bio computing, Mobile
computing, Quantum computing, optical computing, Nano computing.
UNIT -1l
Cloud computing fundamentals: Motivation for Cloud Computing, The Need for Cloud
Computing, Definition of Cloud computing, Principles of Cloud computing, Five Essential
Characteristics, Four Cloud Deployment Models, on demand services like Elastic resource
pooling using Amazon Elastic Compute Cloud (EC2) as example, Rapid elasticity using
Amazon EBS, Amazon EFS, Amazon S3, Amazon LEX, Amazon Lambda, overview of Docker
CLI commands cloud deployment using Docker.
UNIT - 1l

loud computing Architecture and Management: Cloud architecture, Layer, Anatomy of
the Cloud, Managing the cloud application, Managing the cloud infrastructure using AWS
cloud Front, Managing the cloud application, Migrating Application to cloud, Phases of cloud

mngEtrlon Approaches for Cloud Migration, Managing ldentity and Access (IAM)

\n\
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UNIT - IV

Cloud service models: Infrastructure as service, characteristics of laaS, Suitability of laaS,
pros and cons of laas, summary of laas Providers, Platform as a Service with examples of
with example of Amazon DynamoDB, characteristics of PaaS, Suitability of Paa$S, pros and
cons of PaaS, summary of Paas Providers, software as service, characteristics of SaaS,

Suitability of Saa8S, pros and cons of Saas, summary of Saas Providers.

UNIT -V

Organizational readiness and Data security AWS cloud: Organizational readiness and
change management in the cloud age, Data Security in the cloud, legal issues in cloud
computing. Amazon Rekognition using server less API

Introduction to Google Cloud Platform and Azures: Create and deploy a static web app,

execute a google compute engine, Microsoft Azure, Services and Applications.

TEXT BOOK

1. Essentials of Cloud Computing- k. Chandrasekharan, 2014.

2. Cloud computing principles and paradigms by Rajkumar Buyya, 2013.

3. Learning Amazon Web Services (AWS): A Hands-On Guide to the Fundamentals of AWS
Cloud- by Mark Wilkins, Kindle E Textbook, 1st edition, 2019.

4. Microsoft Azure for Dummies by Timothy L. Warner, Wiley publications, 1st Edition, 2021.
REFERENCE BOOKS:

1. Microsoft Azure for Dummies by Timothy L. Warner, Wiley publications, 1st Edition,
2021.

2. Cloud Security and Privacy: An Enterprise Perspective on Risks and Compliance, Tim
Mather, Subra Kumaraswamy, Shahed Latif, O’Reilly, SPD, 2011.
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5G AND BEYOND COMMUNICATIONS (PE-V)
B.Tech. IV Year Il Semester

w M~
o -
© U
w0

Course Objectives:

1. Introduction to MIMO Systems

2. Introduction to 5G and upcoming innovations in 5G and milli meter waves
3. Higher layer design considerations for 5G
4

Applications of 5G and future considerations

Course Qutcomes:

1. Understanding the architecture and functionality of MIMO systems

2. Analyzing key technologies in 5G like millimeter waves.

3. Understanding higher layer design considerations for 5G.

4. Assessment of Future considerations for 5G and cyber security challenges

Course PO1 PO2| PO3| PO4 PO5 PGG__Pb? PO8| PO9| PO10| PO11| PO12

Cot1 | 3 3 2 2 1 1 1 - - - - 1 |
~co2 | 3 3 2 2 1 1 1 - - - - 1T
~co3 | 3| 3 2 2 3 1 1 - - - T

Co4 | 3| 3 2 2| 3 1 1] - - - - 1
UNIT -1

Multiple Input Multiple Output (MIMO) Communications: Spatial Multiplexing, Spatial
Diversity, Beamforming in MIMO systems, Hybrid Precoding, 5G Communication Landscape,
Related work on 5G.

UNIT - 1I

Introduction to Mobile Wireless Technology Generations: 5G, WISDOM, GIMVC,

Requirements of 5G, standardization of WISDOM, Vision of 5G, WISDOM Concept and

Challenges, Cellular D2D Communication, D2D Using Physical Layer Network Coding, Using

FFR and Using Cognitive Radio.

SMNAT: Introduction, Network Architecture and the Process, Implementation of SMNAT for In-
Aand- D2D and Interoperability with WISDOM, Description of Network elements of SMNAT and

Call Flow for Session Establishment.

UNIT - Il

Radio Wave Propagation for Mm Wave: Introduction, Large-scale Propagation Channel

{ atdoor Channel Models, Indoor Channel Models. ¢

5\\/?r VAWVAAL " 4 S
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AQ/ EEffects, Small-Scale Channel Effects, Spatial Characterization of Multipath and Beam Combing,
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UNIT - IV

Higher layer Design Considerations for Mm Wave: Challenges when Networking Mm Wave
Devices, Beam Adaptation Protocols, Relaying for Coverage Extension, Support for Multimedia
Transmission, Multiband considerations, Performance of Cellular networks, Mm Wave

Standardization: ECMA-387, I[EEE 802.11ad.

UNIT -V

BEYOND 2020

Major Challenges Surrounding Future Cyber Security, Users Awareness, Spectrum Related
Security Issues in CRNs. Challenges for 2020 and beyond, Future Mobile Technologies, High
Altitude Stratospheric Platform Station Systems, Human Bond Communications, CONASENSE.

TEXT BOOKS
1. Ramjee Prasad, 5G: 2020 and Beyond, River Publishers
2. T. S. Rappaport, R. W. Heath Jr., R. C. Daniels, and J. M. Murdock, Millimetre Wave Wireless

Communication, Pearson Education, 2015.

REFERENCE BOOKS:
1. M. Manish, G. Devendra, P. Pattanayak, and N. Ha, 5G and Beyond Wireless Systems

PHY Layer Perspective, Springer Series in Wireless Technology
2. M. Vaezi, Z. Ding, and H. V. Poor, Multiple Access techniques for 5G Wireless Networks

QQ{M_/
' e Peevoniinag

and Beyond, Springer Nature, Switzerland, 2019.
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SYSTEM ON CHIP ARCHITECTURE (PE — VI){OE-Il)
B.Tech. IV Year Il Semester LTPC
3 003
Prerequisite: Embedded System Design
Course Objectives:
1. To introduce the architectural features of system on chip.
2. To imbibe the knowledge of customization using case studies.
Course Outcomes:
1. Expected to understand SOC Architectural features.
2. To acquire the knowledge on processor selection criteria and limitations
3. To acquires the knowledge of memory architectures on SOC.
4

. To understands the interconnection strategies and their customization on SOC.

Course | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | POY | PO10 | PO11 | PO12 |
col | 3 [ 38 | 2 | 2 [ 1 K - - - - 1
c0z | 3 | 3 | 2 | 2 |1 1 [ 1 | - - - - 1
co3 | 3 3 2 2311 - - - 1
co4 [ 3 3 223171 - - - - [ 1
UNIT - I:

Introduction to the System Approach: System Architecture, Components of the system,
Hardware & Software, Processor Architectures, Memory and Addressing. System level
interconnection, An approach for SOC Design, System Architecture and Complexity.

£

UNIT - Il

Processors: Introduction, Processor Selection for SOC, Basic concepts in Processor Architecture,
Basic concepts in Processor Micro Architecture, Basic elements in Instruction handling. Buffers:
minimizing Pipeline Delays, Branches, More Robust Processors, Vector Processors and Vector

Instructions extensions, VLIW Processors, Superscalar Processors.

IT- 1l
Memory Design for SOC: Overview of SOC external memory, Internal Memory, Size,
Scratchpads and Cache memory, Cache Organization, Cache data, Write Policies, Strategies for
line replacement at miss time, Types of Cache, Split — I, and D — Caches, Multilevel Caches,
Virtual to real translation, SOC Memory System, Models of Simple Processor — memory{\ /
oV
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UNIT - IV:

Interconnect Customization: Inter Connect Architectures, Bus: Basic Architectures, SOC
Standard Buses, Analytic Bus Models, Using the Bus model, Effects of Bus transactions and

contention time. SOC Customization:

UNIT - V:

Configuration: An overview, Customizing Instruction Processor, Reconfiguration Technologies,
Mapping design onto Reconfigurable devices, Instance- Specific design, Customizable Soft
Processor, Reconfiguration - overhead analysis and trade-off analysis on reconfigurable

Parallelism.

TEXT BOOKS:
1. Computer System Design System-on-Chip by Michael J. Flynn and Wayne Luk, Wiely India

Pvt. Ltd.
2. ARM System on Chip Architecture — Steve Furber -2nd Ed., 2000, Addison Wesley

Professional.

REFERENCE BOOKS:

1. Design of System on a Chip: Devices and Components — Ricardo Reis, 1st Ed., 2004,
Springer

2. Co-Verification of Hardware and Software for ARM System on Chip Design (Embedded
Technology) — Jason Andrews — Newnes, BK and CDROM

3. System on Chip Verification — Methodologies and Techniques —Prakash Rashinkar, Peter
Paterson and Leena Singh L, 2001, Kluwer Academic Publishers.

B
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ARG

WIRELESS SENSOR NETWORKS (PE - VI)
B.Tech. IV Year il Semester L T

Prerequisite: Analog and Digital Communications
Course Objectives:

1. To acquire the knowledge about various architectures and applications of Sensor Networks
To understand issues, challenges and emerging technologies for wireless sensor networks
To learn about various routing protocols and MAC Protocols

To understand various data gathering and data dissemination methods

A A A

To Study about design principals, node architectures, hardware and software required for

implementation of wireless sensor networks.

Course Outcomes: Upon completion of the course, the student will be able to:
1. Analyze and compare various architectures of Wireless Sensor Networks
2. Understand Design issues and challenges in wireless sensor networks
3. Analyze and compare various data gathering and data dissemination methods.

4. Design, Simulate and Compare the performance of various routing and MAC protocol

| Course | PO1  PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 [ PO12
| co1 | 3 3 2 2 1 1 1 - - - - 1
cCo2 | 3 | 3 | 2 2 1 ] 1 1 - - ) - 1
co3 [ 3 [ 3 [ 2 | 231 1| -1-1- - 1
Cco4 | 3 | 3 | 2 2 | 3 1 1 - - - - 1

UNIT -
Introduction to Sensor Networks, unique constraints and challenges, Advantage of Sensor

Networks, Applications of Sensor Networks, Types of wireless sensor networks

UNIT - I
Mobile Ad-hoc Networks (MANETs) and Wireless Sensor Networks, Enabling technologies for

Wireless Sensor Networks, Issues and challenges in wireless sensor networks

UNIT - lll:
Jouting protocols, MAC protocols: Classification of MAC Protocols, S-MAC Protocol, B-MAC
protocol, IEEE 802.15.4 standard and Zig-Bee

UNIT - IV:
)

Dissemination protocol for large sensor network, Data dissemination, data gathering and data

§ o7 W”sz NS

fu3|on Quality of a sensor network, Real-time traffic support and security protocols.
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UNIT - V:

Design Principles for WSNs, Gateway Concepts Need for gateway, WSN to Internet
Communication, and Internet to WSN Communication. Single-node architecture, Hardware
components & design constraints, Operating systems and execution environments, introduction to
TinyOS and nesC.

TEXT BOOKS
1. Ad-Hoc Wireless Sensor Networks- C. Siva Ram Murthy, B. S. Manoj, Pearson
2. Principles of Wireless Networks — Kaveh Pah Laven and P. Krishna Murthy, 2002, PE

REFERENCE BOOKS
1. Wireless Digital Communications — Kamilo Feher, 1999, PHI.
2. Wireless Communications-Andrea Goldsmith, 2005 Cambridge University Press.
3. Mobile Cellular Communication — Gottapu Sasibhushana Rao, Pearson Education, 2012.
4

. Wireless Communication and Networking — William Stallings, 2003, PHI.
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NETWORK SECURITY AND CRYPTOGRAPHY (PE - VI)
B.Tech. IV Year Il Semester LTP C
300 3
Prerequisite: Nil
Course Objectives:
1. Understand the basic concept of Cryptography and Network Security, their mathematical
models
2. To understand the necessity of network security, threats/vulnerabilities to networks and
countermeasures
3. To understand Authentication functions with Message Authentication Codes and Hash
Functions.
4. To provide familiarity in Intrusion detection and Firewall Design Principles
Course Outcomes: Upon completing this course, the student will be able to
1. Describe network security fundamental concepts and principles
2. Encrypt and decrypt messages using block ciphers and network security technology and
protocols
3. Analyze key agreement algorithms to identify their weaknesses

4., ldentify and assess different types of threats, malware, spyware, viruses, vulnerabilities

Course | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12

co1 3 [ 1 [ 1 1 1 1 1 - - 1 - 1

co2 3 1 1 1 1 1 ] 1 - - 1 - 1

Cco3 3 11 1 1 1] 1 - - 1 - 1

Cco4 3 1 1 1 1 1 | 1 - - 1 - 1
UNIT - |

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.

]
S

: ; ;( A/LTNIT -1l
C Encryption: Triple DES, International Data Encryption algorithm, Blowfish, RC5, Characteristics of

Advanced Symmetric block Ciphers. Placement of Encryption function, Traffic confidentiality, Key
_distribution, Random Number Generation. QA
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UNIT - IHl

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

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.

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. William Stallings-Cryptography and Network Security: Principles and Practice, Pearson
Education.

2. Robert Bragg, Mark Rhodes -Network Security: The complete reference, TMH, 2004.

REFERENCE BOOKS
1. William Stallings - Network Security Essentials (Applications and Standards), Pearson
Education.
2. Eric Maiwald - Fundamentals of Network Security, Dreamtech press

3. Whitman - Principles of Information Security, Thomson.

4. Buchmann - Introduction to Cryptography, Springer. M
i

»
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BLOCKCHAIN TECHNOLOGY (Professional Elective — VI)
B.Tech. IV Year Il Sem. LTPC
3003

Prerequisites:
1. Knowledge in information security and applied cryptography.
2. Knowledge in Computer Networks
Course Objectives:
1. To learn the fundamentals of Blockchain and various types of block chain and consensus
mechanisms.
2. To understand the public Blockchain system, Private block chain system and consortium
blockchain.
3. Able to know the security issues of blockchain technology.
Course Qutcomes:
1. Understanding concepts behind crypto currency
2. Applications of smart contracts in decentralized application development
3. Understand frameworks related to public, private and hybrid blockchain

4. Create blockchain for different application case studies

UNITH

Fundamentals of Blockchain: Introduction, Origin of Blockchain, Blockchain Solution,
Compgonents of Blockchain, Block in a Blockchain, The Technology and the Future.

Blockchain Types and Consensus Mechanism: Introduction, Decentralization and Distribution,
Types of Blockchain, Consensus Protocol.

Cryptocurrency: Bitcoin, Altcoin and Token: Introduction, Bitcoin and the Cryptocurrency,

Cryptocurrency Basics, Types of Cryptocurrencies, Cryptocurrency Usage.

UNIT-II

Public Blockchain System: Introduction, Public Blockchain, Popular Public Blockchains, The
Bitcoin Blockchain, Ethereum Blockchain.

Smart Contracts: Introduction, Smart Contract, Characteristics of a Smart Contract, Types of

Smart Contracts, Types of Oracles, Smart Contracts in Ethereum, Smart Contracts in Industry.

)t/\'jUNIT-III
ngg_ Private Blockchain System: Introduction, Key Characteristics of Private Blockchain, Need of

Private BIo'ckchéin, Private Blockchain Examples, Private Blockchain and Open Source, E- : ,;"'
Ib)( commerce Site Example, Various Commands (Instructions) in E-commerce Blockchain, Smart \jw
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Contract in Private Environment, State Machine, Different Algorithms of Permissioned Blockchain,
ByzantineFault, Multichain.

Consortium Blockchain: Introduction, Key Characteristics of Consortium Blockchain, Need of
Consortium Blockchain, Hyperledger Platform, Overview of Ripple, Overview of Corda.

Initial Coin Offering: Introduction, Blockchain Fundraising Methods, Launching an ICO, Investing
in an ICO, Pros and Cons of Initial Coin Offering, Successful Initial Coin Offerings, Evolution of
ICO, ICO Platforms.

UNIT-IV

Security in Blockchain: Introduction, Security Aspects in Bitcoin, Security and Privacy
Challenges of Blockchain in General, Performance and Scalability, Identity Management and
Authentication, Regulatory Compliance and Assurance, Safeguarding Blockchain Smart Contract
(DApp), Security Aspects in Hyperledger Fabric.

Applications of Blockchain: Introduction, Blockchain in Banking and Finance, Blockchain in
Education, Blockchain in Energy, Blockchain in Healthcare, Blockchain in Real-estate, Blockchain
In Supply Chain, The Blockchain and loT. Limitations and Challenges of Blockchain.

UNIT-V

Blockchain Case Studies: Case Study 1 — Retail, Case Study 2 — Banking and Financial
Services, Case Study 3 — Healthcare, Case Study 4 — Energy and Ulilities.

Blockchain Platform using Python: Introduction, Learn How to Use Python Online Editor, Basic
Programming Using Python, Python Packages for Blockchain.

Blockchain platform using Hyperledger Fabric: Introduction, Components of Hyper ledger
Fabric Network, Chain codes from Developer.ibm.com, Blockchain Application Using Fabric Java
SDK.

TEXT BOOK
1. "Blockchain Technology”, Chandramouli Subramanian, Asha A. George, Abhilasj K A and

Meena Karthikeyan, Universities Press.

REFERENCE BOOKS

1. Michael Juntao Yuan, Building Blockchain Apps, Pearson, India.
2. Blockchain Blueprint for Economy, Melanie Swan, SPD Q'reilly. C/ )

3. Blockchain for Business, Jai Singh Arun, Jerry Cuomo, Nitin Gaur, Pearson




{“%? Sreyas Institute of Engineering and Technology «
S WET An Autonomous Institution
Approved by AICTE, Affiliated to INTUH

Accredited by NAAC-A Grade, NBA (CSE, ECE & ME) & ISO 9001:2015 Certified

ERROR CORRECTING CODES (OE - I}

B.Tech. IV Year | Semester

wr-
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Prerequisite: Digital Communications

Course Objectives:
1. To acquire the knowledge in measurement of information and errors.
2. To study the generation of various code methods used in communications.

3. To study the various application of codes.

Course Outcomes:
1. Able to transmit and store reliable data and detect errors in data through coding.
2. Able to understand the designing of various codes like block codes, cyclic codes,

convolution codes, turbo codes and space codes.

UNIT - I:

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.

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 -1l
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 - lIE:

Convolutional Codes: Encoding of Convolutional Codes, Structural and Distance Properties,
maximum likelihood decoding, Sequential decoding, Majority- logic decoding of Convolution codes.
Application of Viterbi Decoding and Sequential Decoding, Applications of Convolutional codes in ARQ

system.

% UNIT —IV: /

Turbo Codes: LDPC Codes- Codes based on sparse graphs, Decoding for binary erasure channel, L_,
Log-likelihood algebra, Brief propagation, Product codes, Iterative decoding of product codes, ;é\

1 /7
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Concatenated convolutional codes- Parallel concatenation, The UMTS Turbo code, Serial

concatenation, Parallel concatenation, Turbo decoding

UNIT - V:

Space-Time Codes: Introduction, Digital modulation schemes, Diversity, Orthogonal space- Time
Block codes, Alamouti's schemes, Extension to more than Two Transmit Antennas, Simulation Results,
Spatial Multiplexing: General Concept, lterative APP Preprocessing and Per-layer Decoding, Linear
Multilayer Detection, Original BLAST Detection, QL Decomposition and Interface Cancellation,

Performance of Multi — Layer Detection Schemes, Unified Description by Linear Dispersion Codes.

TEXT BOOKS:
1. Error Control Coding- Fundamentals and Applications —Shu Lin, Daniel J. Costello, Jr,
PrenticeHall, Inc.

2. Error Correcting Coding Theory-Man Young Rhee- 1989, McGraw-Hill

REFERENCE BOOKS:
1. Error Correcting Coding Theory-Man Young Rhee-1989, McGraw — Hill Publishing, 19
2. Digital Communications-Fundamental and Application - Bernard Sklar, PE.
3. Digital Communications- John G. Proakis, 5™ ed., 2008, TMH.
4

Introduction to Error Control Codes-Salvatore Gravano-oxford



; ¢
o

@ Sreyas Institute of Engineering and Technolog

e %\ An Autonomous Institution

SR EYAS Approved by AICTE, Affiliated to INTUH
N et Accredited by NAAC-A Grade, NBA (CSE, ECE & ME) & ISO 9001:2015 Certified

INTRODUCTION TO EMBEDDED SYSTEMS (OE - Il)

IV Year B.Tech | Semester LT PC
30 03

Pre-requisites:
1. A course on “Digital Logic Design and Microprocessors”
2. A course on “Computer Organization and Architecture”

Course Objectives:
e To provide an overview of principles of Embedded System
o To provide a clear understanding of role of firmware, operating systems in correlation with
hardware systems.
Course Outcomes:
+ Expected to understand the selection procedure of processors in the embedded domain.
¢ Design procedure of embedded firm ware.
« Expected to visualize the role of realtime operating systems in embedded systems.
» Expected to evaluate the correlation between task synchronization and latency issues

Course| PO1[ PO2[ PO3| PO4| PO5| PO6  PO7| PO8| PO9| PO10| PO11] PO12
. CO1 3 3 2 2 3 1 1 - - - | - 1
T Cco2 | 3| 3 2 | 2 3 1 1 - - - | - 1
CO3 | 3 3 2 2 3 1 1 - - = [ - 1
CO4 3 3 2 2 3 1 1| - | - - | - 1
UNIT -1

Introduction to Embedded Systems: Definition of Embedded System, Embedded Systems Vs
General Computing Systems, History of Embedded Systems, Classification of Embedded
Systems, Major application areas, Purpose of E bedded Systems, Characteristics and Quality
attributes of Embedded Systems.
UNIT -1I
The Typical Embedded System: Core of the Embedded System, Memory, Sensors and
Actuators, Communication Interface, Embedded Firmware, Other System components.
UNIT -1
Embedded Firmware Design and Development: Embedded Firmware Design, Embedded
Fir ""Iware Development Languages, Programming in Embedded C. .-
UNIT - IV
P RTOS Based Embedded’ System Design: Operating System basics, Types of Operating
// Systems, Tasks, Process, Threads, Multiprocessing and Multi-tasking, Task Scheduling,

Threads-Processes- Scheduling putting them together, Task Communication, Task

.

f/) Ofy‘/}\chronization, Device Drivers, How to choose an RTOS QJlr/
[
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UNIT -V .=

Integration and Testing of Embedded Hardware and Firmware: Integration of Hardware and

Firmware, Boards Bring up
The Embedded System Development Environment: The Integrated Development Environment (IDE),

Types of files generated on Cross-Compilation, Disassembler/Decompiler, Simulators, Emulators and

Debugging, Target Hardware Debugging, Boundary Scan.

TEXT BOOK:
1. Shibu KV, “Introduction to Embedded Systems”, Second Edition, Mc Graw Hill

REFERENCE BOOKS:

1. Raj Kamal - Embedded Systems, TMH.

2. Frank Vahid, Tony Givargis - Embedded System Design, John Wiley.

3. Lyla - Embedded Systems, Pearson, 2013

4, 4, David E. Simon - An Embedded Software Primer, Pearson Education.

é“ (VI
o P o

X g
qﬁ% A @% = o

L




@ Sreyas Institute of Engineering and Technology

e N An Autonomous Institution

S R EY A S Approved by AICTE, Affiliated to INTUH
Accredited by NAAC-A Grade, NBA (CSE, ECE & ME) & ISO 9001:2015 Certified

TR E TN

FUNDAMENTALS OF INTERNET OF THINGS (OE - 1ll)

B.Tech. IV Year |l Semester L T PC

Course Objectives: The objectives of the course are to:
« Make concepts of Internet of Things understandable to build loT applications.
» Teach the programming and use of Arduino and Raspberry Pi boards.

« provide Knowledge about data handling and analytics in SDN.

Course Outcomes: Upon completing this course, the students will be able to
+ Know basic protocols in sensor networks.
« Program and configure Arduino boards for various designs.
« Python programming and interfacing for Raspberry Pi.

« Design loT applications in different domains.

[ Course PO1 | PO2 PO3 PO4 | PO5 PO6 | PO7 | PO8 PO9 PO10 PO11 PO12

| co1 1 1 1 1 - - - - 2 1 1

| co2 1 1 1 - 3 - - - 1 1 2

| co3 i 1 1 - 3 - - - - 1 1 2

| co4 3 1 3 | - 3 R 1 1 2
UNIT - I Introduction to Internet of Things: Characteristics of loT, Physical design of loT,

Functional blocks of loT, Sensing, Actuation, Basics of Networking, Communication Protocols, Sensor
Networks.

UNIT - Il Machine-to-Machine Communications: Difference between loT and M2M, Interoperability

in loT, Introduction to Arduino Programming, Integration of Sensors and Actuators with Arduino.

UNIT - lil Introduction to Python programming: Introduction to Raspberry Pi, Interfacing Raspberry
Pi with basic peripherals, Implementation of |oT with Raspberry Pi.

UNIT - IV Implementation of loT with Raspberry Pi: Introduction to Software defined Network
(SDN), SDN for loT, Data Handling and Analytics.

UNIT - V Cloud Computing: Sensor-Cloud, Smart Cities and Smart Homes, Connected Vehicles,
art Grid, Industrial loT. ]
Case Study: Agriculture, Healthcare, Activity Monitoring LL _ /"'

N/ <\i\
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TEXT BOOKS:

1. "The Internet 'of Things: Enabling Technologies, Platforms, and Use Cases", by Pethuru Raj
and Anupama C. Raman (CRC Press)

2. “Make sensors™ Terokarvinen, kemo, karvinen and villeyvaltokari, 1st edition, maker media,
2014.

3. "Internet of Things: A Hands-on Approach”, by Arshdeep Bahga and Vijay Madisetti

REFERENCE BOOKS:

5. Vijay Madisetti, Arshdeep Bahga, “Internet of Things: A Hands-On Approach”

6. Waltenegus Dargie, Christian Poellabauer, "Fundamentals of Wireless Sensor
Networks: Theory and Practice".

7. Beginning Sensor networks with Arduino and Raspberry Pi — Charles Bell, Apress, 2013

e Pt
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COMMUNICATION TECHNOLOGIES (OE-IIl)

B.Tech. IV Year Il Semester LTPC
3 00 3
Course Objectives:
1. To give an overview of Source-Destination communication.

2. To provide the different modes of communication technologies like wireless and cellular
mobile networks.
3. To make familiar with the generations of communications like 1G, 2G, 3G, 4G and 5G.

4. To give brief explanation on security of network and its management.

Course Outcomes: Upon completing this course, the student will be able to
1. Understand the information theory and its coding styles.
2. Acquire knowledge on satellite communication and broadcasting services.
3. Know GSM, LTE and 5G mobile networks.

4. Know about network security through encryption and decryption.

Course | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | POS | PO10 | PO11 | PO12
co1 1 1 1 1 N = = - 3 — 1
co2 |2 2 |2 1 - ; ; ; 1 ; E 1
co3 |1 1 - 1 ; - 3 3 1 5 3 ]
co4 | 1 1 - 1 5 ; - : ] - 5 B
UNIT - I;

Information Theory: Shanon Capacity, Multimedia Data, Data Processing, Boolean Logics,
Information Content, Entropy, Source Coding, Channel Coding, Modulation Schemes, Internet.

’

UNIT -
Wireless Communication Technologies: WLAN, Wifi, Bluetooth, Other Wireless PAN And WAN

Technologies, Satellite Communications, Broadcast Services.

UNIT - 1l
ellular Mobile Networks: GSM(2G), UMTS (3G), LTE(4G), 5G Mobile Networks, Mobile Network

Planning Aspecis. _
UNIT - IV: Q / \\/

Free Space Optlcal Communications: Optical Fiber, FTTC, FTTH, 'FT/TBS Free Space Optlcal Al
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UNIT - V: - e

Network Security and Management: Symmetrical Encryption, Asymmetrical Encryption,
Authentication, Hash-Value, Integrity Check, Telecommunications Management Network, SNMP,

Functionalities of Network Management, Trends and Future Development.

TEXT BOOKS:
1. Shun-Ping Chen, “Fundamentals of Information and Communication Technologies” 2020

2. B.P. Lathi, “Communication systems”- BS Publications, 2006.

REFERENCE BOOKS:
1. Simon Haykin, John Wiley “Digital Communications” 2005.
2. Herbert Taub, Donald L Schilling Gautham Saha “Principles of Communication systems” 3rd
edition McGraw-Hill 2008.







