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EN8582 WASTEWATER ENGINEERING LTPC
3003

OBJECTIVE:
¢ The oblectives of this course is to help students deveiop the ability to apply basic
understanding of physical, chemical, and biclogical phenomena for successiul design,
operation and maintenance of sewage treatment plants.

UNIT | PLANNING AND DESIGN OF SEWERAGE SYSTEM g
Characteristics and composition of sewage - popufeSion equivalent -Sanitary sewage flow
estimation — Sewer materials — Hydraulics of flow in santary sewers — Sewer design — Storm
drainage-Storm runoff estimation - sewer appurtenances — corrosion in sewers - prevention and
control - sewage pumping-drainage in buildings-plumbng systemns for drainage - Rain Water
ting.

UNIT Il PRIMARY TREATMENT OF SEWAGE o

Objectives - Unit Operations and Processes — Seection of Teaiment processes - Onsite
sanitation - Septic tank- Grey water harvesting — Primary reatment — Principles, functions and
design of sewage treatment units - screens - o chamber-priimary sedimentation tanks -~
Construction, Operation and Maintenance aspecss.

A
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UNIT It SECONDARY TREATMENT OF SEWAGE 9
Objectives ~ Selection of Treatment Methods — Prncnies. Functions, - Activated Sludge Process
and Extended aeration systems -Trickling filtsrs— Seguercing Batich Reactor{SBR) ~ Membrane

Bioreactor - UASR - Waste Stabilization Ponds — - Orher Teatment methods -Reclamation and
Reuse of sewage - Recent Advances in Sewage Trsstment — Conslruction, Operation and
Maintenance aspects.

UNIT IV DISPOSAL OF SEWAGE 9
Standards for- Disposal - Methods — diution — Mass balance principle - Self purification of river-
Oxygen sag curve — deoxygenation and reass=ton - Strester—Pheips model - Land disposal -
Sewage fanming - sodium hazards - Soil dsoersion sysi=m

UNITV SLUDGE TREATMENT AND DISFPOSAL 9
Objectives - Sludge characterization — Thickening - Desion of gravity thickener- Sludge digestion
- Standard rate and High rate digester desio- Slogas recovery — Sludge Conditioning and
Dewateting — Siudge drying beds- uftimare resice Ssposal — recent advances.

TOTAL: 45 PERIODS
OQUTCOMES:
The students completing the course wil hawe
s An ability fo estimate sewage gemerzfion anc desion sewer system including sewage
pumping stations
= The required understanding on Te characiensics and composition of sewage, seff-
purification of streams
«  An ability to perform basic design o = i operations and processes that are used in
sawage treatment
¢ Understand the standard methods for dsoosal of sewacs.
+ Gain knowledge on sludge treatment ane Ssposal

TEXTBOOKS:
1. Garg, S.K, Environmental Engimesrrg Vol Il K¥hanna Pubishers New Delhi, 2015.
2. Duggal KN, “Elements of Environmenial Eromeenng™ S .Chand and Co. Lid., New Delhi,
2014,
3, Punmia, B.C., Jain, AK, and Jam A X En;vionmental Engineering, Volll, Laxmi
Publications, 2010.

REFERENCES:
1. Manual on Sewerage and Sewages Trsaiment Systems Part A B and C, CPHEEQ, Ministry
of Urban Development, Govermment of indiz. New Dehi, 2013,
2. Metcalf and Eddy- Wastewaner Sooresrro-Treatment and Reuse, Tata Mo Graw-Hill
Company, New Deini, 2010
3. Syed R. Qasim “Waslewater Trsstiment Plamis”™ CRC Press, Washington D.C.,2010
4. Gray NF "Water Technology™. Esswer ~oa Pvi Lid, New Delhi, 2008.



CES8404 CONCRETE TECHNOLOEY LTPC
3003

OBJECTIVE:
+ To impart knowledge to the students on T srupeies of matenials for concrete by suitable
tests, mix design for concrete and speca conoees

UNIT ! CONSTITUENT MATERIALS 9
Cement - Different types - Chemical compostion ane Smperies — Hydration of cement - Tests on
cement - IS Specifications - Aggregates — Classfcation - Mechanica properties and tests as per
BIS - Grading requirements — Water - Qualfy of waer Ty use n concrete.

UNITH CHEMICAL AND MINERAL ADMIXTURES 9
Accelerators — Retarders - Plasticizers - Super plasicness - Water proofers - Mineral Admixtures
like Fly Ash, Silica Fume, Ground Granulztes Sias Sumaces Siag and Metakaoline - Effects on
concrete properties.

UNIT 1l PROPORTIONING OF CONCRETT Wi 9
Principles of Mix Proportioning - Properties of comomsse s=anec o Mix Design - Physical properties
of materials required for Mix Design - Design Wis ane Sammimal Wix - BIS Method of Mix Design -

Mix Design Exemples
UNIT IV FRESH AND HARDENED PROPZSTIES OF CONCRETE 9
Workability - Tests for workability of conor=ie - Segrsgaion anc Bleeding - Determination of

strength Properties of Hardened concrets - Compressne svength — split tensile strength - Flexural
strength - Stress-strain curve for concrete - Waduus o slessoy — durability of concrete - water
absorption — permeability — corrosion test — 200 TsasECe

UNITV SPECIAL CONCRETES 9
Light weight concretes - foam concrete- s=f compacing concrete — vacuum concrete - High
strangth concrete - Fibre reinforced conceste — Famuoemert - Ready mix concrete ~ SIFCON -
Shotcrete ~ Polymer concrete - Hich performancs comaess - Seopolymer Concrete

TOTAL.: 4% PERIODS

L1
|

wwa =ympaul com

QUTCOMES:
Students will be able to understanc
¢ The various requirements of camean snrsgsies anc water for making concrete
The effect of admixtures on properies o conores
The concept and procedurs o ™ f=sgr 2= per S mathod
The properties of concrete 28 ==t a0 tandened sizte
The imporiance and appication o mecs cororstes

¢ & & @

TEXTBOOKS:
1. Gupta.B.L., Amit Gupta, "Concoste Tamology”. Jain Book Agency, 2010.
2. Shetty M.S, "Concrete Techmoiomy™ = Thane and Company Ltd, New Delhi, 2003
3. BhavikatliS.S, “ Concrete Tectmomagy™ | ¥ imemational Publishing House Pvt. Ltd., New
Deihi, 2015
4. Santhakumar. AR., “Concrete Testmmony ™ Ouford University Press India, 2006.

REFERENCES:

Neville, A.M; "Properties of Comomss” Siman Puoiishing Limited, London, 1995

2. Gambhir, M.L; "Concress Teommagy™ I° Scon. Tatz McGraw Hill Publishing Co Ltd,
New Dethi, 2007

3. 1S10262-2009 Recommendes Twesimes for Concrete Mix Design, Bureau of Indian
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Standards, New Delhi, 1958

. Job Thomas, “Concrate Techmoany ™ CTengace Leaming india Pvt, Lid., Delhi, 2015

. Kumar P Mehia., Paulo & W Wmmero “Concrefe - Microstructure, Properties and
Matnrinla® MaGraw Hl Courstar e Deyaee [ imited New Delhi 20418



£EB151 PROBLEM SOLVING AND PYTHON PROGRAMMING LTPC

3003

OBJECTIVES:

e To know the basics of algorithmic problem solving

e To read and write simple Python programs.

e Todevelop Python programs with conditionals and loops.

¢ To define Python functions and call them.

e To use Python data structures — lists, tuples, dictionaries.

¢ Todo input/output with files in Python.
UNIT I ALGORITHMIC PROBLEM SOLVING S

Algorithms, building blocks of algorithms (statements, state, control flow, functions), notation
(pseudo code, flow chart, programming language), algorithmic problem solving, simple strategies
for developing algorithms (iteration, recursion). lllustrative problems: find minimum in a list, insert a
card in a list of sorted cards, guess an integer number in a range, Towers of Hanoi.

UNIT i DATA, EXPRESSIONS, STATEMENTS 9
Python mterpreter and interactive mode; values and types: int, float, boolean, string, and list;
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modules ?ﬁd functlommmfmltzon and use row of execution, parameters and arguments;
lllustrative programs: exchange the values of two variables, circulate the values of n variables,
distance between two points. :

UNIT 1l CONTROL FLOW, FUNCTIONS 9
Conditionals: Boolean values and operators, conditional (if), alternative (if-else), chained conditional
(if-elif-else); Iteration: state, while, for, break, continue, pass; Fruitful functions: return values,
parameters, local and global scope, function composition, recursion; Strings: string slices,
immutability, string functions and methods, string module; Lists as arrays. lllustrative programs:

_sauare ro‘otxg,cd, exponentiation, sum an array of numbers, linear search, binary search.

UNIT IV LISTS, TUPLES, DICTIONARIES ; 9
Lists: list operations, list slices, list methods, list loop, mutability, aliasing, cloning lists, list
parameters; Tuples: tuple assignment, tuple as return value; Dictionaries: operations and methods;
advanced list processing - list comprehension; lllustrative programs: selection sort,insertion sort,
mergesort, histogram.

UNIT V FILES, MODULES, PACKAGES 9
: Fnles and exceptlon text files, reading and writing files, format operator; command line arguments,
505 aivd exceptions, handling exceptions, modules, packages; lllustrative programs: word count,

copy file.

TOTAL: 45 PERIODS
OUTCOMES:

Upon completion of the course, students will be able to
o Develop algorithmic solutions to simple computational problems
Read, write, execute by hand simple Python programs.

e Structure simple Python programs for solving problems.
e Decaipose a Pyinon program into functions.
o Represent compound data using Python lists, tuples, dictionaries.
e Read and write data from/to files in Python Programs.
TEXT BOOKS:

1. Alien B. Downey, " Think Python: How to Think Like a Computer Scientist”, 2" edition,
Updated for Python 3, Shroff/O‘Reilly Publishers, 2016

2 Guido van Rossum and Fred L. Drake Jr, ~An Introduction to Python - Revised and
updated for Python 3.2, Network Theory Ltd:; 2071 1.
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REFERENCES:

=

= o

John V Guttag, Introduction to Computation and Programming Using Python", Revised
and expanded Edition, MIT Press , 2013

Robert Sedgewick, Kevin Wayne, Robert Dondero,  Introduction to Programming in
Python: An Inter-disciplinary Approach, Pearson India Education Services Pvt. Ltd., 2016.
Timothy A. Budd, Explormg Python||, Mc-Graw Hill Education (India) Private Ltd.,, 2015
Kenneth A. Lambert, Fundamentals of Python: First Programs|, CENGAGE Learning,

_‘Lv IZ

Charles Dierbach, " Introduction to Computer Science using Python: A Computational
Problem-Solving Focus, Wiley India Edition, 2013.

Paul Gries, Jennifer Campbell and Jason Montojo, Practical Programming: An Introduction
to Computer Science using Python 3|, Second edition, Pragmatic Programmers, LLC,
2013.




CS8392 OBJECT ORIENTED PROGRAMMING LTPC
3003
OBJECTIVES
5~ Touncerstand Object Oriented Programming concepts and basic characteristics of Java
e Toknow the principles of packages, inheritance and interfaces
e To define exceptions and use I/O streams
e Todevelop a java application with threads and generics classes
e Todesign and build simple Graphical User Interfaces
UNIT | INTRODUCTION TO OOP AND JAVA FUNDAMENTALS 10

Object Oriented Programming - Abstraction — objects and classes - Encapsulation- Inheritance -
Polymorphism- OOP in Java — Characteristics of Java — The Java Environment = Java Source File -Structure

= Cemigiavica Fundzmantal Programming Structures in Java — Defining classes in Java — constructors,
methods -access specifiers - static members -Comments, Data Types, Variables, Operators, Control Flow,
Arrays, Packages - JavaDoc comments.

UNIT Il INHERITANCE AND INTERFACES 9
Inheritance — Super classes- sub classes —Protected members — constructors in sub classes- theObject
class — abstract classes and methods- final methods and classes — Interfaces — defining aninterface,
implementing interface, differences between classes and interfaces and extending interfaces - Object
cloning -inner classes, Array Lists - Strings

uNti EXCEPTION HANDLING AND I/O 3 9
Exceptions - exception hierarchy - throwing and catching exceptions — built-in exceptions, creating own
exceptions, Stack Trace Elements. Input / Output Basics — Streams — Byte streams and Character streams
— Reading and Writing Console — Reading and Writing Files

UNIT IV MULTITHREADING AND GENERIC PROGRAMMING 8
Differences between multi-threading and multitasking, thread life cycle, creating threads,synehronizing
threads, Inter-thread communication, daemon threads, thread groups. Generic Programming —
Generic classes — generic methods — Bounded Types — Restrictions and

RN R S

UNITV EVENT DRIVEN PROGRAMMING 9

Graphics programming - Frame — Components - working with 2D shapes - Using color, fonts, andimages -
Basics of event handling - event handlers - adapter classes - actions - mouse events -AWT event hierarchy
- Introduction to Swing — layout management - Swing Components — Text

Fields , Text Areas — Buttons- Check Boxes — Radio Buttons — Lists- choices- Scrollbars — Windows
—Menus — Dialog Boxes.

TOTAL: 45 PERIODS

NS o L vdim o
Upon completion of the course, students will be able to:

e Develop Java programs using OOP principles
e Develop Java programs with the concepts inheritance and interfaces
e Build Java applications using exceptions and I/O streams
¢ Develop Java applications with threads and generics classes
¢ Develop interactive Java programs using swings

TEXT BOOKS:
1. Herbert Schildt, —Java The complete reference||, 8th Edition, McGraw Hill Education, 2011.
2, Oz S Hizsuann, Cary cornell, —Core Java Volume - Fundamentals||, Sth Edition,

Prentlce Hall, 2013.
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CS8791 CLOUD COMPUTING LTPC
3003
OBJECTIVES:

e Tounderstand the concept of cloud computing.

To appreciate the evolution of cloud from the existing technologies.

To have knowledge on the various issues in cloud computing.

e 10 velamiiliar wui the lead players in cloud.

To appreciate the emergence of cloud as the next generation computing paradigm.

UNIT | INTRODUCTION 9
Introduction to Cloud Computing - Definition of Cloud - Evolution of Cloud Computing - Underlying
Principles of Parallel and Distributed Computing - Cloud Characteristics - Elasticity in Cloud - On-
demand Provisioning.

UNIT Il CLOUD ENABLING TECHNOLOGIES 10
Service Oriented Architecture - REST and Systems of Systems - Web Services - Publish- Subscribe
Madal . Pocing of Virtualization - Types of Virtualization - Implementation Levels of Virtualization -
Virtualization Structures - Tools and Mechanisms - Virtualization of CPU - Memory - I/O Devices -
Virtualization Support and Disaster Recovery.

UNIT 1 CLOUD ARCHITECTURE, SERVICES AND STORAGE 8
Layered Cloud Architecture Design - NIST Cloud Computing Reference Architecture - Pubhc Private
and Hybrid Clouds - laaS - Paa$ - Saa$ - Architectural Design Challenges - Cloud Storage - Storage-
as-a-Service - Advantages of Cloud Storage - Cloud Storage Providers - S3.

UNIT IV RESOURCE MANAGEMENT AND SECURITY IN CLOUD 10
Tnled Situd eleurce Management - Resource Provisioning and Resource Provisioning Methods

- Global Exchange of Cloud Resources - Security Overview - Cloud Security Challenges - Software-
as-a-Service Security - Security Governance - Virtual Machine Security - IAM - Security Standards.

UNITV CLOUD TECHNOLOGIES AND ADVANCEMENTS 8
Hadoop - MapReduce - Virtual Box -- Google App Engine - Programming Enwronment for Google
App Engine — Open Stack - Federation in the Cloud - Four Levels of Federation - Federated Services
and Applications - Future of Federation.

: TOTAL: 45 PERIODS
OUIGCOMES:

On Completion of the course, the students should be able to:

e Articulate the main concepts, key technologies, strengths and limitations of cloud
computing.

e Learn the key and enabling technologies that help in the development of cloud.

e Develop the ability to understand and use the architecture of compute and storage cloud,
service and delivery models.

e Explain the core issues of cloud computing such as resource management and security.

¢ Be able toinstall and use current cloud technologies.

o [Evaluate and choose the appropriate technologies, algorithms and approaches for
implementation and use of cloud.

TEXT BOOKS:

1. Kai Hwang, Geoffrey C. Fox, Jack G. Dongarra, "Distributed and Cloud Computing, From
Parallel Processing to the Internet of Things", Morgan Kaufmann Publishers, 2012.

2. Rittinghouse, John W., and James F. Ransome, “Cloud Computing: Implementation,
Mananament and Security”, CRC Press, 2017.

REFERENCES:



1. Rajkumar Buyya, Christian Vecchiola, S. ThamaraiSelvi, “Mastering Cloud Computing”, Tata
Mcgraw Hill, 2013.
2. Toby Velte, Anthony Velte, Robert Elsenpeter, "Cloud Computing - A Practical Approach”, Tata
Mcgraw Hill, 2009.
3 CGenrne Reeco, "Cloud Application Architectures: Building Applications and Infrastructure in the
Cloud: Transactional Systems for EC2 and Beyond (Theory in Practice)”, O'Reilly, 2009.
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CS8792 CRYPTOGRAPHY AND NETWORK SECURITY L
3
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OBJECTIVES:
e Tounderstand Cryptography Theories, Algorithms and Systems.
e To understand necessary Approaches and Techniques to build protection
mechanisms in order to secure computer networks.

UNIT I INTRODUCTION 9
Security trends - Legal, Ethical and Professionai Aspects of Security, Need for Security atMultiple levels,

Security Policies - Model of network security — Security attacks, services and mechanisms — OSI security
architecture — Classical encryption techniques: substitution

techniques, transposition techniques, steganography- Foundations of modern cryptography: perfect
security — information theory — product cryptosystem — cryptanalysis.

UNIT 1l SYMMETRIC KEY CRYPTOGRAPHY 9
MATHEMATICS OF SYMMETRIC KEY CRYPTOGRAPHY: Algebraic structures - Modular arithmetic-Euclid“s
algorithm- Congruence and matrices - Groups, Rings, Fields- Finite fields- SYMMETRIC KEY CIPHERS:
SDES — Block cipher Principles of DES — Strength of DES — Differential and linear cryptanalysis - Block
cipher design principles — Block cipher mode of operation — Evaluation criteria for AES — Advanced
Encryptlon Standard RC4 Key dlstrlbutlon

BN Nww‘\,‘.“,- ...A._-w..vz.(.‘A

UNIT 1 PUBLIC KEY CRYPTOGRAPHY 9
MATHEMATICS OF ASYMMETRIC KEY CRYPTOGRAPHY: Primes — Primality Testing —Factorization —
Euler’s totient function, Fermat‘s and Euler‘s Theorem - Chinese Remainder Theorem — Exponentiation
and logarithm - ASYMMETRIC KEY CIPHERS: RSA cryptosystem — Key distribution — Key
management — Diffie Hellman key exchange - ElGamal cryptosystem — Elliptic curve arithmetic-
Elliptic curve cryptography. e

UNIT IV MESSAGE AUTHENTICATION AND INTEGRITY 9
Authentication requirement — Authentication function — MAC — Hash function - Securlty of hash
function and MAC — SHA —Digital signature and authentication protocols — DSS- EntityAuthentication:
Biometrics, Passwords, Challenge Response protocols- Authentication applications - Kerberos, X.509

ke 7

UNITV SECURITY PRACTICE AND SYSTEM SECURITY 9
Electronic Mail security — PGP, S/MIME — IP security — Web Security - SYSTEMSECURITY:

Intruders — Malicious software —viruses — Firewalls.
TOTAL 45 PERIODS

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

¢ U0 stind the fundamentals of networks security, security architecture, threats and
vulnerabilities
Apply the different cryptographic operations of symmetric cryptographic algorithms

®
e Apply the different cryptographic operations of public key cryptography
o Apply the various Authentication schemes to simulate different applications.
e Understand various Security practices and System security standards
TEXT BOOK:
1. William Stallings, Cryptography and Network Security: Principles and Practice, PHI3rd Edition,
2006.
REFERENCES:
1. CKShyamala, N Harini and Dr. T R Padmanabhan: Cryptography and NetworkSecurity, Wiley India
Pvt.Ltd

2. BehrouzA.Foruzan, Cryptography and Network Security, Tata McGraw Hill 2007.
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CS8591 COMPUTER NETWORKS
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OBJECTIVES:

» To understand the protocol layering and physical level communication.

To analyze the performance of a network.

To understand the various components required to build different networks.
To learn the functions of network layer and the various routing protocols.
To familiarize the functions and protocols of the Transport layer.

UNIT ~ INTRODUCTION AND PHYSICAL LAYER 9
Networks - Network Types - Protocol Layering - TCP/IP Protocol suite - 0S| Model - Physical
Layer: Performance - Transmission media - Switching - Circuit-switched Networks - Packet
Switching.

UNIT I DATA-LINK LAYER & MEDIA ACCESS 9
Introduction - Link-Layer Addressing - DLC Services - Data-Link Layer Protocols - HDLC

- PPP - Media Access Control - Wired LANs: Ethernet - Wireless LANSs - Introduction - IEEE
802.11, Bluetooth - Connecting Devices.

UNIT Il NETWORK LAYER ?
Network Layer Services - Packet switching - Performance - IPV4 Addresses - Forwarding of
IP Packets - Network Layer Protocols: IP, ICMP v4 - Unicast Routing Algorithms - Protocols -
Multicasting Basics - IPV6 Addressing - IPV6 Protocol.

UNIT IV TRANSPORT LAYER 9
Introduction - Transport Layer Protocols - Services - Port Numbers - User Datagram Protocol
- Transmission Control Protocol - SCTP.

UNIT V APPLICATION LAYER g
WWW and HTTP - FTP - Email -Telnet -SSH - DNS - SNMP.

TOTAL: 45 PERIODS
OUTCOMES:

On Completion of the course, the students should be able to:
¢ Understand the basic layers and its functions in computer networks.
e Evaluate the performance of a network.
e Understand the basics of how data flows from one node to another.
e Analyze and design routing algorithms.
¢ Design protocols for various functions in the network.
e Understand the working of various application layer protocols.

TEXT BOOK:
1. Behrouz A. Forouzan, Data Communications and Networking, Fifth Edition TMH,
2013.

REFERENCES

1. Larry L. Peterson, Bruce S. Davie, Computer Networks: A Systems Approach, Fifth
Edition, Morgan Kaufmann Publishers Inc., 2012.

2. William Stallings, Data and Computer Communications, Tenth Edition, Pearson
Education, 2013.

3. Nader F. Mir, Computer and Communication Networks, Second Edition, Prentice
Hall, 2014.

4.  Ying-Dar Lin, Ren-Hung Hwang and Fred Baker, Computer Networks: An Open
Source Approach, McGraw Hill Publisher, 2011.

5. James F. Kurose, Keith W. Ross, Computer Networking, A Top-Down Approach
Featuring the Internet, Sixth Edition, Pearson Education, 2013.




CS8651 INTERNET PROGRAMMING | L e =l o
300051003
OBJECTIVES:
e Tounderstand different Internet Technologies.
e Tolearn java-specific web services architecture
UNIT I WEBSITE BASICS, HTML 5, CSS 3, WEB 2.0 9

Web Essentials: Clients, Servers and Communication — The Internet — Basic Internet protocols —
World wide web — HTTP Request Message — HTTP Response Message — WebClients — Web
Servers —HTML5 — Tables — Lists — Image — HTMLS5 control elements —Semantic elements —
Drag and Drop — Audio — Video controls - CSS3 — Inline, embedded and external style sheets —
Rule cascading — Inheritance — Backgrounds — Border Images —Colors — Shadows — Text —
Transformations — Transitions — Animations.

UNIT I CLIENT SIDE PROGRAMMING 9

Java Script: An introduction to JavaScript—JavaScript DOM Model-Date and Objects,- Regular
Expressions- Exception Handling-Validation-Built-in objects-Event Handling- DHTML with
JavaScript- JSON introduction — Syntax — Function Files — Http Request — SQL.

UNIT Il SERVER SIDE PROGRAMMING 9
Servlets: Java Servlet Architecture- Servlet Life Cycle- Form GET and POST actions- Session Handling-
Understanding Cookies- Installing and Configuring Apache Tomcat Web Server- DATABASE
CONNECTIVITY: JDBC perspectives, JDBC program example - JSP:

Understanding Java Server Pages-JSP Standard Tag Library (JSTL)-Creating HTML forms by embedding
JSP code.

UNIT IV PHP and XML : 9
An introduction to PHP: PHP- Using PHP- Variables- Program control- Built-in functions-Form
Validation- Regular Expressions - File handling — Cookies - Connecting to Database.

XML: Basic XML- Document Type Definition- XML Schema DOM and Presenting XML, XMLParsers and
LI 50n, KIL GHEXSLT Transformation, News Feed (RSS and ATOM).

9
UNIT V INTRODUCTION TO AJAX and WEB SERVICES
AJAX: Ajax Client Server Architecture-XML Http Request Object-Call Back Methods; Web Services:
Introduction- Java web services Basics — Creating, Publishing, Testing and Describing a Web services
(WSDL)-Consuming a web service, Database Driven web

service from an application —SOAP.
TOTAL 45 PERIODS

OUTCOMES:
At the end of the course, the students should be able to:
e Construct a basic website using HTML and Cascading Style Sheets.
e Build dynamic web page with validation using Java Script objects and by applying
different event handling mechanisms.
e Develop server side programs using Servlets and JSP.
e Construct simple web pages in PHP and to represent data in XML format.
e Use AJAX and web services to develop interactive web applications

TEAT BOUR:
1. Deitel and Deitel and Nieto, —Internet and World Wide Web - How to Program||,
Prentice Hall, 5th Edition, 2011.



CS8661 INTERNET PROGRAMMING LABORATORY L
0

REFERENCES:
1.  Stephen Wynkoop and John Burke —Running a Perfect Website||, QUE, 2ndEdition,1999.

2.  Chris Bates, Web Programming — Building Intranet Applications, 3rd Edition, Wiley
Publications, 2009.

3. Jeffrey Cand Jackson, —Web Technologies A Computer Science Perspective||,Pearson
Education, 2011.

4.  Gopalan N.P. and Akilandeswari J., —Web Technology||, Prentice Hall of India, 2011.

5.  UttamK.Roy, —Web Technologies||, Oxford University Press, 2011.
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OBJECTIVES:

To be familiar with Web page design using HTML/XML and style sheets

Tc ke exzr==d 1o creation of user interfaces using Java frames and applets.
To learn to create dynamic web pages using server side scripting.

To learn to write Client Server applications.

To be familiar with the PHP programming.

To be exposed to creating applications with AJAX

LIST OF EXPERIMENTS

1.

7.

Bivahlaiinre Sqhonn e

8.

10.

Create a web page with the following using HTML
a. To embed a map in a web page
. To fix tha hot snots in that map
c. Show all the related information when the hot spots are clicked.
Create a web page with the following.
a. Cascading style sheets.
b. Embedded style sheets.
c. Inline style sheets. Use our college information for the web pages.
Validate the Registration, user login, user profile and payment by credit card pages usinglavaScript.

Write programs in Java using Servlets:

i. To invoke serviets from HTML forms

ii. Session tracking using hidden form fields and Session tracking for a hit count
Write programs in Java to create three-tier applications using servlets for conducting on-line
examination for displaying student mark list. Assume that student information is available in a
database which has been stored in a database server.
Install TOMCAT web server. Convert the static web pages of programs into dynamic web pages using
servlets (or JSP) and cookies. Hint: Users information (user id, password, credit card number)
would be stored in web.xml. Each user should have a separate
Shopping Cart.
Redo the prewous task using JSP by converting the static web pages into dynamlc web pages. Create

% """3“ s AR A EARS i:ﬁiru::‘i’.-":'/Ju!\g information. The books cataloguc should be

dynamlcally y Toaded from the database.
Create and save an XML document at the server, which contains 10 users Information. Write a
Program, which takes user Id as an input and returns the User details by takingthe user

information from the XML document

i. Validate the form using PHP regular expression.

ii. PHP stores a form data into database.

Write a web service for finding what people think by asking 500 people‘s opinion for any
consumer product.




TOTAL: 60PERIODS
OUTCOMES:
Upon Completion of the course, the students will be able to:

e Construct Web pages using HTML/XML and style sheets.

* Build dynamic web pages with validation using Java Script objects and by applying
different event handling mechanisms.

e Develop dynamic web pages using server side scripting.
Use PHP programming to develop web applications.
Construct web applications using AJAX and web services.

SOFTWARE REQUIRED:
» Dream Weaver or Equivalent, MySQL or Equivalent, Apache Server, WAMP/XAMPP
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£38792 CRYPTOGRAPHY AND NETWORK SECURITY PG
3500 03
OBJECTIVES:
e Tounderstand Cryptography Theories, Algorithms and Systems.
e Tounderstand necessary Approaches and Techniques to build protection
mechanisms in order to secure computer networks.
UNIT I INTRODUCTION 9

Security trends - Legal, Ethical and Professional Aspects of Security, Need for Security atMultiple
levels, Security Policies - Model of network security — Security attacks, services and mechanisms —
OSI security architecture — Classical encryption techniques: substitution

techniques, transposition techniques, steganography- Foundations of modern cryptography: perfect
security — information theory — product cryptosystem — cryptanalysis.

UNIT Il SYMMETRIC KEY CRYPTOGRAPHY 9

MATHEMATICS OF SYMMETRIC KEY CRYPTOGRAPHY: Algebraic structures - Modular arithmetic-

Euclid“s algorithm- Congruence and matrices - Groups, Rings, Fields- Finite fields- SYMMETRIC

KEY CIPHERS: SDES — Block cipher Principles of DES — Strength of DES — Differential and linear

cryptanalysis - Block cipher design principles — Block cipher mode of operation — Evaluation
e e L Crrte T RO AE S AdvaTieedE nery ption Standard - RC4 — Key distribution.

UNIT Il PUBLIC KEY CRYPTOGRAPHY i 9
MATHEMATICS OF ASYMMETRIC KEY CRYPTOGRAPHY: Primes — Primality Testing —Factorization —
Euler’s totient function, Fermat's and Euler's Theorem - Chinese Remainder Theorem —
Exponentiation and logarithm - ASYMMETRIC KEY CIPHERS: RSA cryptosystem — Key
distribution — Key management — Diffie Hellman key exchange - ElGamal cryptosystem —
Elliptic curve arithmetic-Elliptic curve cryptography.

UNIT IV MESSAGE AUTHENTICATION AND INTEGRITY 9
Authentication requirement — Authentication function — MAC — Hash function — Security of hash
function and MAC — SHA -Digital signature and authentication protocols — DSS- Entity
Authentication: Biometrics, Passwords, Challenge Response protocols- Authentication
applications - Kerberos, X.509

UNIT V SECURITY PRACTICE AND SYSTEM SECURITY 9
Electronic Mail security — PGP, S/MIME — IP security — Web Security - SYSTEM

SECURITY: Intruders — Malicious software — viruses — Firewalls.
TOTAL 45 PERIODS

OUTCOMES:
At the end of the course, the student should be able to:
e Understand the fundamentals of networks security, security architecture, threats
andvulnerabilities
e Apply the different cryptographic operations of symmetric cryptographic algorithms
e Apply the different cryptographic operations of public key cryptography
e Apply the various Authentication schemes to simulate different applications.
e Understand various Security practices and System security standards

TEXT BOOK:
1.  William Stallings, Cryptography and Network Security: Principles and Practice, PHI
3rd Edition, 2006.

REFERENCES:
1. CKShyamala, N Harini and Dr. T R Padmanabhan: Cryptography and NetworkSecurity,
Wiley India Pvt.Ltd




CS8711 CLOUD COMPUTING LABORATORY LTPC
0042

OBJECTIVES:

o

To develop web applications in cloud

To learn the design and development process involved in creating a cloud based
application

To learn to implement and use parallel programming using Hadoop

Install Virtualbox/VMware Workstation with different flavours of linux or windows OS on top
of windows7 or 8.

Install a C compiler in the virtual machine created using virtual box and execute Simple
Programs

Install Google App Engine. Create hello world app and other simple web applications using
python/java.

Use GAE launcher to launch the web applications.

Simulate a cloud scenario using CloudSim and run a scheduling algorithm that is not
present in CloudSim.

Find a procedure to transfer the files from one virtual machine to another virtual machine.
Find a procedure to launch virtual machine using trystack (Online Openstack Demo

Yool i)

Install Hadoop single node cluster and run simple applications like wordcount,

TOTAL : 60 PERIODS

OUTCOMES:

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

Configure various virtualization tools such as Virtual Box, VMware workstation.
Design and deploy a web application in a PaaS environment.

Learn how to simulate a cloud environment to implement new schedulers. _
Install and use a generic cloud environment that can be used as a private cloud.
Manipulate large data sets in a parallel environment.



CS8581 NETWORKS LABORATORY
OBJECTIVES:

To learn and use network commands.

To learn socket programming.

To implement and analyze various network protocols.

To learn and use simulation tools.

To use simulation tools to analyze the performance of various network protocols.

LIST OF EXPERIMENTS
1. Learn to use commands like tcpdump, netstat, ifconfig, nslookup and
traceroute. Captureping and traceroute PDUs using a network protocol
analyzer and examine.
2. Write a HTTP web client program to download a web page using TCP sockets.
3. Applications using TCP

sockets like:
Echo client and echo server
e (Chat

e File Transfer



GE8151 PROBLEM SOLVING AND PYTHON PROGRAMMING
TPC
3003

OBJECTIVES:
e To know the basics of algorithmic problem solving

e Toread and write simple Python programs.
e Todevelop Python programs with conditionals and loops.
e Todefine Python functions and call them.
e To use Python data structures — lists, tuples, dictionaries.
e Todo lnput/output with files in Python.

UNIT | ALGORITHMIC PROBLEM SOLVING

Algorithms, building blocks of algorithms (statements, state, control flow, functions),
notation (pseudo code, flow chart, programming language), algorithmic problem
solving, simple strategies for developing algorithms (iteration, recursion). lllustrative
problems: find minimum in a list, insert acard in a list of sorted cards, guess an integer
number in a range, Towers of Hanoi.

UNIT Il DATA, EXPRESSIONS, STATEMENTS

Python interpreter and interactive mode; values and types: int, float, boolean, string,
and list; variables, expressions, statements, tuple assignment, precedence of
operators, comments; modules and functions, function definition and use, flow of
execution, parameters and arguments; lllustrative programs: exchange the values of
two variables, circulate the values of n variables, distance between two points.

UNIT I CONTROL FLOW, FUNCTIONS
Conditionals: Boolean values and operators, conditional (if), alternative (lf-else)
~hninad conditinngl (if-elif-elss); lteration: state, while, for, break, continue, pass;

Fruitful functions: return values, parameters, local and global scope, function
composition, recursion; Strings: string slices, immutability, string functions and
methods, string module; Lists as arrays. lllustrative programs: square root, gcd,
exponentiation, sum an array of numbers, linear search, binary search.

UNIT IV LISTS, TUPLES, DICTIONARIES

Lists: list operations, list slices, list methods, list loop, mutability, aliasing, cloning lists,
list parameters; Tuples: tuple assignment, tuple as return value; Dictionaries:
~soretizns and methods; advanced list processing - list comprehension; lllustrative
programs selection sort,insertion sort, mergesort, histogram.

UNITV FILES, MODULES, PACKAGES

Files and exception: text files, reading and writing files, format operator; command line
arguments, errors and exceptions, handling exceptions, modules, packages;
lllustrative programs: word count,copy file.

TOTAL: 45

PERIODS
OUTCOMES:

Upon completion of the course, students will be able to
e Develop algorithmic solutions to simple computational problems
o Read, write, execute by hand simple Python programs.
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Structure simple Python programs for solving problems.
Decompose a Python program into functions.

Represent compound data using Python lists, tuples, dictionaries.
Read and write data from/to files in Python Programs.

1K1 BUOKS:

3. Allen B. Downey, ""Think Python: How to Think Like a Computer Scientist,
2 edition, Updated for Python 3, Shroff/O° )'Reilly Publishers, 2016

4. Guido van Rossum and Fred L. Drake Jr, An Introduction to Python
- Revised andupdated for Python 3.2, Network Theory Ltd., 2011.

CS8691 ARTIFICIAL INTELLIGENCE

OBJECTIVES:

e To understand the various characteristics of Intelligent agents
To learn the different search strategies in Al
To learn to represent knowledge in solving Al problems

e To understand the different ways of designing software agents

e To know about the various applications of Al.
UNIT I INTRODUCTION
Introduction-Definition - Future of Atrtificial Intelligence - Characteristics of
Intelligent Agents-Typical Intelligent Agents - Problem Solving Approach to Typical Al
problems.
UNIT I PROBLEM SOLVING METHODS
Problem solving Methods - Search Strategies- Uninformed - Informed - Heuristics -
Local Search Algorithms and Optimization Problems - Searching with Partial
Oheervations - Constraint Satisfaction Problems - Constraint Propagation -
Backtrackmg Search - Game Playing - Optimal Decisions in Games - Alpha - Beta
Pruning - Stochastic Games

UNIT 1l KNOWLEDGE REPRESENTATION

First Order Predicate Logic - Prolog Programming - Unification - Forward Chaining-
Backward Chaining - Resolution - Knowledge Representation - Ontological
Engineering-Categories and Objects - Events - Mental Events and Mental Objects -
Reasoning Systems for Categories - Reasoning with Default Information

UNIT IV SOFTWARE AGENTS
Architecture for Intelligent Agents - Agent communication - Negotiation and Bargaining
- Argumentation among Agents - Trust and Reputation in Multi-agent systems.

UNITV APPLICATIONS

Al applications - Language Models - Information Retrieval- Information Extraction -
Natural Language Processing - Machine Translation - Speech Recognition - Robot -
Hardware - Perception - Planning - Moving

TOTAL :45




PERIODS
OUTCOMES:

Upon completion of the course, the students will be able to:
e Use appropriate search algorithms for any Al problem
» Represent a problem using first order and predicate logic
» Provide the apt agent strategy to solve a given problem
e Design software agents to solve a problem
e .. _Desian annlications erI}J;[iejthat use Artificial Intelligence.
TEXT BOOKS:
1

S. Russell and P. Norvig, "Artificial Intelligence: A Modern Approach”,
Prentice Hall, ThirdEdition, 2009.

2 Bratko, “Prolog: Programming for Artificial Intelligence”, Fourth edition,
Addison-WesleyEducational Publishers Inc., 2011.

REFERENCES:

1. . Tun Jones, “Artificial Intelligence: A Systems Approach(Computer

Science)”, Jonesand Bartlett Publishers, Inc.; First Edition, 2008

2. Nils J. Nilsson, “The Quest for Atrtificial Intelligence”, Cambridge
University Press, 2009.

3. William F. Clocksin and Christopher S. Mellish,” Programming in Prolog:
Using the ISOStandard”, Fifth Edition, Springer, 2003.

4. Gerhard Weiss, “Multi Agent Systems”, Second Edition, MIT Press, 2013.
5. David L. Poole and Alan K. Mackworth, “Artificial Intelligence:
Foundations of Computational Agents”, Cambridge University
Press, 2010.

CS8601 MOBILE COMPUTING

Cc
3

OBJECTIVES:

To understand the basic concepts of mobile computing.

To learn the basics of mobile telecommunication system .

To be familiar with the network layer protocols and Ad-Hoc networks.

To know the basis of transport and application layer protocols.

To gain knowledge about different mobile platforms and application development.

UNIT I INTRODUCTION 9
Introduction to Mobile Computing - Applications of Mobile Computing-
Generations of Mobile Communication Technologies- Multiplexing - Spread

spectrum -MAC Protocols - SDMA- TDMA- FDMA- CDMA

UNIT II MOBILE TELECOMMUNICATION SYSTEM 9
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Introduction to Cellular Systems - GSM - Services & Architecture - Protocols -
Connection Establishment - Frequency Allocation - Routing - Mobility

Management - Security - GPRS-UMTS - Architecture - Handover - Security

UNIT 1l MOBILE NETWORK LAYER
Mobile IP - DHCP - AdHoc- Proactlve protocol-DSDV, Reactive Routing
3 ~"Q"'ﬂh~';"“~g£\:'—,~{‘ 'orid luuu..y ZQP, Mutticast Ruuuny- OUMRP

Vehicular Ad Hoc networks( VANET) -MANET Vs VANET - Security.
UNIT IV MOBILE TRANSPORT AND APPLICATION LAYER

Mobile TCP- WAP - Architecture - WDP - WTLS - WTP -WSP - WAE - WTA Architecture

- WML

UNIT V MOBILE PLATFORMS AND APPLICATIONS

Mobile Device Operating Systems - Special Constraints & Requirements -

Gommorciet Mobile Operating Systems - Software Development Kit: iOS,

Andr0|d BlackBerry, Windows Phone - MCommerce - Structure - Pros & Cons -

Mobile Payment System - Security Issues
TOTAL " 45

PERIODS

OUTCOMES:

At the end of the course, the students should be able to:
e EXxplain the basics of mobile telecommunication systems

e lluietrats the generations of telecommunication systems in wireless networks

» Determine the functionality of MAC, network layer and Identify a routing
protocol for agiven Ad hoc network

e Explain the functionality of Transport and Application layers

e Develop a mobile application using android/blackberry/ios/Windows SDK

TEXT BOOKS:
1. Jochen Schiller, “Mobile Communications”, PHI, Second Edition, 2003.
2. Prasant Kumar Pattnaik, Rajib Mall, “Fundamentals of Mobile
. 2Chsuting”, PHILearning Pvt.Ltd, New Delhi-2012

REFERENCES
1. Dharma Prakash Agarval, Qing and An Zeng, "Introduction to
Wireless and Mobilesystems", Thomson Asia Pvt Ltd, 2005.
2. Uwe Hansmann, Lothar Merk, Martin S. Nicklons and Thomas Stober,
“Principles ofMobile Computing”, Springer, 2003.
3. William.C.Y.Lee,“Mobile Cellular Telecommunications-Analog and
Digital Systems" Second Edition, TataMcGraw Hill Edition ,2006.

2002.

Android Developers : http://developer.android.com/index.htmi
Apple Developer : https://developer.apple.com/

Windows Phone DevCenter : http://developer.windowsphone.com
BlackBerry Developer : http://developer.blackberry.com

@~ oo
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w4 TG Tceh, “AdiEoc Mobile Wireless Networks”, First Edition, Pearson Education
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EC8551 COMMUNICATION NETWORKS
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OBJECTIVES: The student should be made to:
¢ Understand the division of network functionalities into layers.

e Be funiar wiih the components required to build different types of networks
e Be exposed to the required functionality at each layer
e Learn the flow control and congestion control algorithms
UNIT I FUNDAMENTALS & LINK LAYER 9
Overview of Data Communications- Networks — Building Network and its types— Overview of
Internet - Protocol Layering - OSI Mode — Physical Layer — Overview of Data and Signals -
introduction to Data Link Layer - Link layer Addressing- Error Detection and Correction 62

"JNid 1 MEDIA ACCESS & INTERNETWORKING 9
Overview of Data link Control and Media access control - Ethernet (802.3) - Wireless LANs —
Available Protocols — Bluetooth — Bluetooth Low Energy — Wi-Fi — 6LowPAN-Zigbee - Network
layer services — Packet Switching — IPV4 Address — Network layer protocols ( IP, ICMP, Mobile
IP)

UNIT III ROUTING 9
Routing - Unicast Routing — Algorithms — Protocols — Multicast Routing and its basics — Overview
orfmincdon el wid Iiterdomain protocols — Overview of IPvé Addressing — Transition from IPv4
to IPv6
UNIT IV TRANSPORT LAYER 9

Introduction to Transport layer —Protocols- User Datagram Protocols (UDP) and Transmission
Control Protocols (TCP) —Services — Features — TCP Connection — State Transition Diagram —
Flow, Error and Congestion Control - Congestion avoidance (DEC bit, RED) — QoS — Application
requirements
UMNITV APPLICATION LAYER 9
Application Layer Paradigms — Client Server Programming — World Wide Web and HTTP - DNS-
- Electronic Mail (SMTP, POP3, IMAP, MIME) — Introduction to Peer-to-Peer Networks — Need
for Cryptography and Network Security — Firewalls.

TOTAL:45 PERIODS

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

e Identify the components required to build different types of networks

2 honon thavamuirad funntinnali f 3 nf _anch lax yer for ""V""l annlication
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e Identify solution for each functlonahty at each layer
e Trace the flow of information from one node to another node in the network
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OBJECTIVES: The student should be made to:

e Understand the division of network functionalities into layers.

* Be familiar with the components required to build different types of networks
5. B¢ crpozed 1 dic required functionality at each layer
e Learn the flow control and congestion control algorithms
UNIT I FUNDAMENTALS & LINK LAYER 9
Overview of Data Communications- Networks — Building Network and its types— Overview of
Internet - Protocol Layering - OSI Mode — Physical Layer — Overview of Data and Signals -
introduction to Data Link Layer - Link layer Addressing- Error Detection and Correction 62
UNIT II MEDIA ACCESS & INTERNETWORKING 9
Oy &f Datedivk Cestrol and Media access control - Ethernet (802. 3) - Wireless LANs —
Available Protocols — Bluetooth — Bluetooth Low Energy — Wi-Fi — 6LowPAN— —Zigbee - Network
layer services — Packet Switching — IPV4 Address — Network layer protocols ( IP ICMP, Mobile
IP)

UNIT IIT ROUTING 9
Routing - Unicast Routing — Algorithms — Protocols — Multicast Routing and its basics — Overview
of Intradomain and interdomain protocols — Overview of IPv6 Addressing — Transition from IPv4
to. IPv6 ,

UNIT IV TRANSPORT LAYER 9

Introduction to Transport layer —Protocols- User Datagram Protocols (UDP) and Transmission
Control Protocols (TCP) —Services — Features — TCP Connection — State Transition Diagram —
Flow, Error and Congestion Control - Congestion avoidance (DEC bit, RED) — QoS — Application
requirements
UNIT V APPLICATION LAYER 9
Apnlication Layer Paradigms — Client Server Programming — World Wide Web and HTTP - DNS-
- Electronic Mail (SMTP, POP3, IMAP, MIME) — Introduction to Peer-to-Peer Networks — Need
for Cryptography and Network Security — Firewalls.

‘ TOTAL:45 PERIODS
OUTCOMES: At the end of the course, the student should be able to:

e Identify the components required to build different types of networks
» Choose the required functionality at each layer for given application
e Identify solution for each functionality at each layer
e Trace the flow of information from one node to another node in the network

temdem L
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EC8391 CONTROL SYSTEMS ENGINEERING LTPC
3003

OBJECTIVES:

e To introduce the components and their representation of control systems

e To learn various methods for analyzing the time response, frequency response and stability of

thesUetgey
e To learn the various approach for the state variable analysis.

UNIT I SYSTEMS COMPONENTS AND THEIR REPRESENTATION 9 ,
Control System: Terminology and Basic Structure-Feed forward and Feedback control theory
Electrical and Mechanical Transfer Function Models-Block diagram Models-Signal flow graphs
models-DC and AC servo Systems-Synchronous -Multivariable control system

UNIT II TIME RESPONSE ANALYSIS 9
Transient response-steady state response-Measures of performance of the standard first order and
second order system-effect on an additional zero and an additional pole-steady error constant and
system- type number-PID control-Analytical design for PD, PL,PID control systems

UNIT III FREQUENCY RESPONSE AND SYSTEM ANALYSIS ‘ 9
Closed loop frequency response-Performance specification in frequency domain-Frequency
response of standard second order system- Bode Plot - Polar Plot- Nyquist plots-Design of
cbmpensators using Bode plots-Cascade lead compensation-Cascade lag compensation-Cascade

e 'T‘ ._hv——-—»»-_-—..§~
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UNIT IV CONCEPTS BF STABILITY ANALYSIS 9
Concept of stability-Bounded - Input Bounded - Output stability-Routh stability criterion-Relative
stability-Root locus concept-Guidelines for sketching root locus-Nyquist stability criterion.
UNIT V CONTROL SYSTEM ANALYSIS USING STATE VARIABLE METHODS 9
State variable representation-Conversion of state variable models to transfer functions-Conversion
of transfer functions to state variable models-Solution of state equations-Concepts of
Controllability and Observability-Stability of linear systems-Equivalence between transfer
function and state variable representations-State variable analysis of digital control system-Digital
control design using state feedback.

TOTAL:45 PERIODS
OUTCOMES: Upon completion of the course, the student should be able to:
e Identify the various control system components and their representations.
e Analyze the various time domain parameters.
o Analysis the various frequency response plots and its system.
e Apply the concepts of various system stability criterions.
e Design various transfer functions of digital control system using state variable models.




OMD551 BASIC OF BIOMEDICAL INSTRUMENTATION e
3003

UNIT I BIO POTENTIAL GENERATION AND ELECTRODES TYPES

Origin of bio potential and its propagation. Types of electrodes - surface, needle and micro

electrodes and their equivalent circuits. Recording problems - measurement with two electrodes

INTT I BIOSIGNAL CHARACTERISTICS AND ELECTRODECONFIGURATIONS

Bio signals characteristics — frequency and amplitude ranges. ECG — Einthoven’s triangle,

standard 12 lead system. EEG — 10-20 electrode system, unipolar, bipolar and average mode.

EMG- unipolar and bipolar mode.

UNIT III SIGNAL CONDITIONING CIRCUITS

Need for bio-amplifier - differential bio-amplifier, Impedance matching circuit, isolation

amplifiers, Power line interference, Right leg driven ECG amplifier, Band pass filtering

UNIT IV MEASUREMENT OF NON-ELECTRICALPARAMETERS

Tefnperature, respiration rate and pulse rate measurements. Blood Pressure: indirect methods -

Auscultatory method, direct methods: electronic manometer, Systolic, diastolic pressure, Blood

flow and cardiac output measurement: Indicator dilution, and dye dilution method, ultrasound

blood flow measurement.

UNIT V BIO-CHEMICAL MEASUREMENT

Blood gas analyzers and Non-Invasive monitoring, colorimeter, Sodium Potassium Analyser,

spectrophotometer, blood cell counter, auto analyzer (simplified schematic description).

ol « OUT 2086,
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EC8073 MEDICAL ELECTRONICS LTPC
3003
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et i Sgive N 0 oy hu student shiould be made:
e To gain knowledge about the various physiological parameters both electrical and non
electrical and the methods of recording and also the method of transmitting these parameters
® To study about the various assist devices used in the hospitals
* To gain knowledge about equipment used for physical medicine and the various recently
developed diagnostic and therapeutic techniques.

JXITIELECTRO-PHYSIOLOGY AND BIO-POTENTIAL RECORDING 9

Sources of bio medical signals, Bio-potentials, Biopotential electrodes, biological amplifiers,

ECG, EEG, EMG, PCG, typical waveforms and signal characteristics

UNIT II BIO-CHEMICAL AND NON ELECTRICAL PARAMETER MEASUREMENT 9

pH, PO2, PCO2, Colorimeter, Blood flow meter, Cardiac output, respiratory, blood pressure,

temperature and pulse measurement, Blood Cell Counters.

UNIT III ASSIST DEVICES ' ' 9
~QezHiom pacemekers, DC Defibrillator, Dialyser, Ventilators, Magnetic Resonance Imaging

Systems, Ultrasonic Imaging Systems.

UNIT IV PHYSICAL MEDICINE AND BIOTELEMETRY 9

Diathermies- Shortwave, ultrasonic and microwave type and their applications, Surgical

Diathermy, Biotelemetry.

UNIT V RECENT TRENDS IN MEDICAL INSTRUMENTATION ey

Telemedicine, Insulin Pumps, Radio pill, Endomicroscopy, Brain machine interface, Lab on a

chin
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TOTAL:45 PERIODS
OUTCOMES: On successful completion of this course, the student should be able to:
» Know the human body electro- physiological parameters and recording of bio-potentials
eComprehend the non-electrical physiological parameters and their measurement — body
temperature, blood pressure, pulse, blood cell count, blood flow meter etc.
o Interpret the various assist devices used in the hospitals viz. pacemakers, defibrillators, dialyzers
o Corhnprehend physical medicine methods eg. ultrasonic, shortwave, microwave surgical
diathermies, and bio-telemetry principles and methods e Know about recent trends in medical
instrumentation




ME8451 MANUFACTURING TECHNOLOGY -1l
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OBJECTIVES:

e To understand the concept and basic mechanics of metal cutting, working of standard
machine tools such as lathe, shaping and allied machines, milling, drilling and allied machines,
grinding and allied machines and broaching.

= To understand the basic concepts of Computer Numerical Control (CNC) of machine tools and
CNC Programming

UNITI THEORY OF METAL CUTTING 9
Mechanics of chip formation, single point cutting tool, forces in machining, Types of chip, cutting
tools- nomenclature, orthogonal metal cutting, thermal aspects, cutting tool materials, tool wear,
tool life, surface finish, cutting fluids and Machinability.

UNIT I TURNING MACHINES 9
Centre lathe, constructional features, specification, operations — taper turning methods, thread
cutting methods, special attachments, machining time and power estimation. Capstan and turret
lathes- tool layout — automatic lathes: semi automatic — single spindle : Swiss type, automatic
screw type — multi spindle:

UNIT Il SHAPER, MILLING AND GEAR CUTTING MACHINES 9
Shaper - Types of operations. Drilling ,reaming, boring, Tapping. Milling operations-types of milling
cutter. Gear cutting - forming and generation principle and construction of gear milling ,hobbing
and gear shaping processes -finishing of gears.

UNIT IV ABRASIVE PROCESS AND BROACHING 9
Abrasive processes: grinding wheel - specifications and selection, types of grinding process-
cylindrical grinding, surface grinding, centreless grinding and internal grinding- Typical applications
— concepts of surface integrity, broaching machines: broach construction - push, pull, surface and
continuous broaching machines

UNITV CNC MACHINING 9
Numerical Control (NC) machine tools - CNC types, constructional details, special features,
machining centre, part programming fundamentals CNC - manual part programming -
micromachining — wafer machining.
TOTAL : 45 PERIODS
OUTCOMES:
Upon the completion of this course the students will be able to
CO1 Explain the mechanism of material removal processes.
CO2 Describe the constructional and operational features of centre lathe and other special
purpose lathes.
CO3 Describe the constructional and operational features of shaper, planner, milling, drilling,
sawing and broaching machines.
CO4 Explain the types of grinding and other super finishing processes apart from gear
manufacturing processes.
CO5 Summarize numerical control of machine tools and write a part program.

TEXT BOOKS:
1. Hajra Choudhury, "Elements of Workshop Technology"”, Vol.ll., Media Promoters 2014

2. Rao. P.N “Manufacturing Technology - Metal Cutting and Machme Tools", 3™ Edition, Tata
McGraw-Hill, New Delhi, 2013.

REFERENCES:
1. Richerd R Kibbe, John E. Neely, Roland O. Merges and W@rren J.White “Machine Tool
Practices”, Prentice Hall of India, 1998

2. Geofrey Boothroyd, "Fundamentals of Metal Machlnlng aﬁdﬁﬂa&me Tools", Mc Graw Hill,
1984 o
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OBJECTIVE:
e To impart knowledge on the structure, properties, treatment, testing and applications of
metals and non-metallic materials so as to identify and select suitable materials for
various engineering applications.

UNIT I ALLOYS AND PHASE DIAGRAMS 9
Constitution of alloys - Solid solutions, substitutional and interstitial — phase diagrams,
Isomorphous, eutectic, eutectoid, peritectic, and peritectoid reactions, Iron — carbon equilibrium
diagram. Classification of steel and cast Iron microstructure, properties and application.

UNIT I HEAT TREATMENT 9
Definition - Full annealing, stress relief, recrystallisation and spheroidising - normalising, hardening
and Tempering of steel. Isothermal transformation diagrams - cooling curves superimposed on
I.T. diagram CCR - Hardenability, Jominy end quench test - Austempering, martempering - case
hardening, carburizing, Nitriding, cyaniding, carbonitriding - Flame and Induction hardening -
Vacuum and Plasma hardening. .

UNIT Il FERROUS AND NON-FERROUS METALS 9
Effect of alloying additions on steel- a and B stabilisers- stainless and tool steels - HSLA, Maraging
steels - Cast Iron - Grey, white, malleable, spheroidal - alloy cast irons, Copper and copper alloys
— Brass, Bronze and Cupronickel - Aluminium and Al-Cu - precipitation strengthening treatment -
Bearing alloys, Mg-alloys, Ni-based super alloys and Titanium alloys.

UNIT IV NON-METALLIC MATERIALS 9
Polymers - types of polymer, commadity and engineering polymers - Properties and applications of
various thermosetting and thermoplastic polymers (PP, PS, PVC, PMMA, PET,PC, PA, ABS, PI,
PAIl, PPO, PPS, PEEK, PTFE, Polymers - Urea and Phenol formaldehydes)- Engineering
Ceramics - Properties and applications of Al203, SiC, Si3N4, PSZ and SIALON -Composites-
Classifications- Metal Matrix and FRP - Applications of Composites.

UNITV MECHANICAL PROPERTIES AND DEFORMATION MECHANISMS 9
Mechanisms of plastic deformation, slip and twinning — Types of fracture — Testing of materials
under tension, compression and shear loads — Hardness tests (Brinell, Vickers and Rockwell),
hardness tests, Impact test Izod and charpy, fatigue and creep failure mechanisms.

TOTAL: 45 PERIODS

OUTCOMES

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

CO1 Explain alloys and phase diagram, Iron-Iron carbon diagram and steel classification.
CO2 Explain isothermal transformation, continuous cooling diagrams and different heat

treatment processes.

CO3 Clarify the effect of alloying elements on ferrous and non-ferrous metals

CO4 Summarize the properties and applications of non metallic materials.

CO5 Explain the testing of mechanical properties. .

TEXT BOOKS:
1. Avner, S.H., “Introduction to Physical Metallurgy”, McGraw Hill Book Company,1997.
2. Williams D Callister, “Material Science and Engineering” Wiley India Pvt Ltd, Revised Indian
Edition 2014 v L ke



CE8395 STRENGTH OF MATERIALS FOR MECHANICAL L T P C
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OBJECTIVES:
= To understand the concepts of stress, strain, principal stresses and principal planes.
» To study the concept of shearing force and bending moment due to external loads in
determinate beams and their effect on stresses.
e To determine stresses and deformation in circular shafts and helical spring due to torsion.
= To compute slopes and deflections in determinate beams by various methods.
=« To study the stresses and deformations induced in thin and thick shells.

UNIT I STRESS, STRAIN AND DEFORMATION OF SOLIDS 9

Rigid bodies and deformable solids - Tension, Compression and Shear Stresses - Deformation of
simple and compound bars - Thermal stresses - Elastic constants - Volumetric strains -Stresses
on inclined planes - principal stresses and principal planes - Mohr’s circle of stress.

UNIT i TRANSVERSE LOADING ON BEAMS AND STRESSES IN BEAM 9
Beams - types transverse loading on beams - Shear force and bending moment in beams
— Cantilevers — Simply supported beams and over - hanging beams. Theory of simple
bending- bending stress distribution - Load carrying capacity - Proportioning of sections - Flitched
beams - Shear stress distribution.

UNIT I TORSION 9
Torsion formulation stresses and deformation in circular and hollows shafits - Stepped shafts-
Deflection in shafts fixed at the both ends - Stresses in helical springs - Deflection of helical
springs, carriage springs.

UNIT IV DEFLECTION OF BEAMS 9
Double Integration method - Macaulay’s method - Area moment method for computation of
slopes and deflections in beams - Conjugate beam and strain energy - Maxwell’s reciprocal
theorems.

UNITV THIN CYLINDERS, SPHERES AND THICK CYLINDERS 9
Stresses in thin cylindrical shell due to internal pressure circumferential and longitudinal stresses
and deformation in thin and thick cylinders — spherical shells subjected to internal pressure —
Deformation in spherical shells - Lame’s theorem.

TOTAL: 45 PERIODS

TEXT BOOKS:

1. Kothandaraman, C.P., Domkundwar .S and Domkundwar A.V.’A course in Thermal
Engineering”, Dhanpat Rai & Sons, 2016.

2. Mahesh. M. Rathore, “Thermal Engineering”, ‘ISt Edition, Tata Mc Graw Hill Publications, 2010.

REFERENCES:
Arcra .C.P., “Refrigeration and Air Conditioning”, Tata Mc Graw Hill, 2008
Ballaney. P.L ." Thermal Engineering”, Khanna publishers, 24th Edition 2012
Charles H Butler : Cogeneration” McGraw Hill, 1984.
Donald Q. Kern, “ Process Heat Transfer”, Tata Mc Graw Hill, 2001.
Sydney Reiter “Industrial and Commercial Heat Recoue‘ry Sysrems Van Nostrand Reinhols,
1985. 1 v M«
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OBJECTIVES
= To familiarize the various steps involved in the Design Process
= To understand the principles involved in evaluating the shape and dimensions of a component

to satisfy functional and strength requirements.
= To learn to use standard practices and standard data

e Toleamn to use catalogues and standard machine components
e (Use of P S G Design Data Book is permitted)

UNIT I STEADY STRESSES AND VARIABLE STRESSES IN MACHINE MEMBERS 9
Introduction to the design process - factors influencing machine design, selection of materials
based on mechanical properties - Preferred nhumbers, fits and tolerances - Direct, Bending and
torsional stress equations - Impact and shock loading - calculation of principle stresses for various
load combinations, eccentric loading - curved beams - crane hook and ‘C’ frame- Factor of
safety - theories of failure - Design based on strength and stiffness - stress concentration -
Design for variable loading.

UNITHI SHAFTS AND COUPLINGS 9
Design of solid and hollow shafts based on strength, rigidity and critical speed - Keys, keyways
and splines - Rigid and flexible couplings.

UNIT il TEMPORARY AND PERMANENT JOINTS 9
Threaded fastners - Bolted joints including eccentric loading, Knuckle joints, Cotter joints -
Welded joints, riveted joints for structures - theory of bonded joints.

UNIT IV ENERGY STORING ELEMENTS AND ENGINE COMPONENTS 9
Various types of springs, optimization of helical springs - rubber springs - Flywheels
considering stresses in rims and arms for engines and punching machines- Connecting Rods and
crank shafts.

UNITV BEARINGS 9
Sliding contact and rolling contact bearings - Hydrodynamic journal bearings, Sommerfeld
Number, Raimondi and Boyd graphs, -- Selection of Rolling Contact bearings.

TOTAL: 45 PERIODS

TEXT BOOKS:

1. Bhandari V, “Design of Machine Elements”, 4" Edition, Tata McGraw-Hill Book Co, 2016.

2. Joseph Shigley, Charles Mischke, Richard Budynas and Keith Nisbett “Mechanical
Engineering Design”, Sth Edition, Tata McGraw-Hill, 2011.

REFERENCES:
1. Alfred Hall, Halowenko, A and Laughlin, H., “Machine Design”, Tata McGraw-Hill
BookCo.(Schaum’s Outline), 2010

2. Ansel Ugural, “Mechanical Design - An Integral Approach", 15t Edition, Tata McGraw-Hill Book
Co, 2003.

3. P.C. Gope, "Machine Design - Fundamental and Application”, PHI learning private Itd, New Delhi,
2012.

4. R.B. Patel, “Design of Machine Elements”, MacMillan Publishers India P Ltd., Tech-Max
Educational resources, 2011. A th

5. Robert C. Juvinall and Kurt M Marshek, “Fundamentals of Machine Design”, 4" Edition, Wiley,
2005 B!

6. Sundararajamoorthy T. V. Shanmugan'}_{,—-:ﬁ[,‘.;"»f‘*ls_,ifé"gh’inq Design”, Anuradha Publications,
Chennai, 2015. § N pRIICIFAL J—
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OBJECTIVES:

e To understand the force-motion relationship in components subjected to external forces
and analysis of standard mechanisms.

e To understand the undesirable effects of unbalances resulting from prescribed motions
in mechanism.

e« To understand the effect of Dynamics of undesirable vibrations.

e To understand the principles in mechanisms used for speed control and stability
control.

UNIT | FORCE ANALYSIS 12
Dynamic force analysis -.Inertia force and Inertia torque- D Alembert's principle -Dynamic Analysis
in reciprocating engines - Gas forces - Inertia effect of connecting rod- Bearing loads - Crank
shaft torque - Turning moment diagrams -Fly Wheels - Flywheels of punching presses- Dynamics
of Cam- follower mechanism.

UNITII BALANCING 12
Static and dynamic balancing - Balancing of rotating masses - Balancing a single cylinder engine -
Balancing of Multi-cylinder inline, V-engines - Partial balancing in engines - Balancing of linkages -
Balancing machines-Field balancing of discs and rotors.

UNIT (Il FREE VIBRATION 12
Basic features of vibratory systems - Degrees of freedom - single degree of freedom - Free
vibration- Equations of motion - Natural frequency - Types of Damping - Damped vibration-
Torsional vibration of shaft - Critical speeds of shafts - Torsional vibration - Two and three
rotor torsional systems.

UNIT IV FORCED VIBRATION 12
Response of one degree freedom systems to periodic forcing - Harmonic disturbances -
Disturbance caused by unbalance - Support motion -transmissibility - Vibration isolation vibration
measurement.

UNITV MECHANISM FOR CONTROL 12
Governors - Types - Centrifugal governors - Gravity controlled and spring controlled centrifugal
governors - Characteristics - Effect of friction - Controlling force curves. Gyroscopes -Gyroscopic
forces and torques - Gyroscopic stabilization - Gyroscopic effects in Automobiles, ships
and airplanes.

TOTAL : 60 PERIODS

OUTCOMES:
Upon the completion of this course the students will be able to
CO1 Calculate static and dynamic forces of mechanisms.
CO2 Calculate the balancing masses and their locations of reciprocating and rotating masses.
CO3 Compute the frequency of free vibration.
CO4 Compute the frequency of forced vibration and damping coefficient.
COS5 Calculate the speed and lift of the governor and estimate the gyroscopic effect on
automobiles, ships and airplanes.

TEXT BOOKS:
1. F. B. Sayyad, “Dynamics of Machinery”, McMillan Publishers India Ltd., Tech-Max Educational
resources, 2011. \ th _ ‘
2. Rattan, S.S, “Theory of Machines”, 4 Edition) Tata Mc@;a;g—Hill, 2014.
3. Uicker, J.J., Pennock G.R and Shigley, J.E. “Theory of . Machines and Mechanisms”,
4™ Edition, Oxford University Press, 2014. AT T
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OBJECTIVES:

@ To gain knowledge on the principles and procedure for the design of Mechanical power
Transmission components.

® To understand the standard procedure available for Design of Transmission of Mechanical
elements

= Tolearn to use standard data and catalogues
(Use of P S G Design Data Book permitted)

UNIT I DESIGN OF FLEXIBLE ELEMENTS 9
Design of Flat belts and pulleys - Selection of V belts and pulleys — Selection of hoisting wire
ropes and pulleys - Design of Transmission chains and Sprockets.

UNIT II SPUR GEARS AND PARALLEL AXIS HELICAL GEARS 9
Speed ratios and number of teeth-Force analysis -Tooth stresses - Dynamic effects — Fatigue
strength - Factor of safety - Gear materials — Design of straight tooth spur & helical gears based
on strength and wear considerations — Pressure angle in the normal and transverse plane-
Equivalent number of teeth-forces for helical gears.

UNIT I BEVEL, WORM AND CROSS HELICAL GEARS 9
Straight bevel gear: Tooth terminology, tooth forces and stresses, equivalent number of teeth.
Estimating the dimensions of pair of straight bevel gears. Worm Gear: Merits and demerits-
terminology. Thermal capacity, materials-forces and stresses, efficiency, estimating the size of the
worm gear pair. Cross helical: Terminology-helix angles-Estimating the size of the pair of cross
helical gears.

UNIT IV GEAR BOXES 9
Geometric progression - Standard step ratio - Ray diagram, kinematics layout -Design of sliding
mesh gear box - Design of multi speed gear box for machine tool applications - Constant mesh
gear box - Speed reducer unit. — Variable speed gear box, Fluid Couplings, Torque Converters for
automotive applications.

UNITV CAMS, CLUTCHES AND BRAKES 9
Cam Design: Types-pressure angle and under cutting base circle determination-forces and surface
stresses. Design of plate clutches -axial clutches-cone clutches-internal expanding rim clutches-

Electromagnetic clutches. Band and Block brakes - external shoe brakes — Internal expanding shoe
brake.

TOTAL : 45 PERIODS

9
CcO2 Explain the fundamentals of parametric curves, surfaces and Solids
CO3 Summarize the different types of Standard systems used in CAD
co4 Apply NC & CNC programming concepts to develop part programme for Lathe &
Milling Machines
CO5 Summarize the different types of techniques used in Cellular Manufacturing and FMS
TEXT BOOKS:

1. Ibrahim Zeid “Mastering CAD CAM” Tata McGraw-Hill PublishingCo0.2007

2. Mikell.P.Groover “Automation, Production System_s’“’b\“nd Computer Integrated Manufacturing”,

W\ 7 TV
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OBJECTIVES:
e To understand the mechanisms of heat transfer under steady and transient conditions.
e To understand the concepts of heat transfer through extended surfaces.
e To learn the thermal analysis and sizing of heat exchangers and to understand the basic
concepts of mass transfer.
(Use of standard HMT data book permitted)

UNIT | CONDUCTION 9+6
General Differential equation of Heat Conduction- Cartesian and Polar Coordinates - One
Dimensional Steady State Heat Conduction — plane and Composite Systems - Conduction with
Internal Heat Generation - Extended Surfaces - Unsteady Heat Conduction - Lumped Analysis -
Semi Infinite and Infinite Solids -Use of Heisler’s charts.

UNIT I CONVECTION 9+6
Free and Forced Convection - Hydrodynamic and Thermal Boundary Layer. Free and
Forced Convection during external flow over Plates and Cylinders and Internal flow through tubes .

UNIT 1l PHASE CHANGE HEAT TRANSFER AND HEAT EXCHANGERS 9+6
Nusselt’s theory of condensation - Regimes of Pool boiling and Flow boiling. Correlations in boiling
and condensation. Heat Exchanger Types - Overall Heat Transfer Coefficient - Fouling Factors -
Analysis — LMTD method - NTU method.

UNIT IV RADIATION 9+6
Black Body Radiation - Grey body radiation - Shape Factor - Electrical Analogy - Radiation
Shields. Radiation through gases.

UNITV MASS TRANSFER 9+6
Basic Concepts - Diffusion Mass Transfer - Fick’'s Law of Diffusion - Steady state Molecular
Diffusion - Convective Mass Transfer - Momentum, Heat and Mass Transfer Analogy —
Convective Mass Transfer Correlations.

TOTAL : 75 PERIODS

OUTCOMES:
Upon the completion of this course the students will be able to
CO1 Apply heat conduction equations to different surface configurations under steady

state and transient conditions and solve problems

co2 Apply free and forced convective heat transfer correlations to internal and external
flows through/over various surface configurations and solve problems

COo3 Explain the phenomena of boiling and condensation, apply LMTD and NTU methods
of thermal analysis to different types of heat exchanger configurations and solve
problems

CO4 Explain basic laws for Radiation and apply these principles to radiative heat transfer
between different types of surfaces to solve problems

CO5 Apply diffusive and convective mass transfer equations and correlations to solve
problems for different applications

TEXT BOOKS:
1. Holman, J.P., "Heat and Mass Transfer", Tata McGraw Hill, 2000
2. Yunus A. Cengel, "Heat Transfer A Practical Approach", Tata McGraw Hill, 5th Edition 2015

REFERENCES: &

1. Frank P. Incropera and David P. Dewntt \"Fundamentals of Heat and Mass Transfer", John
Wiley & Sons, 1998. A SR

2. Kothandaraman, C.P., "Fundamentals of lgfeat and Mass Transfer" New Age International,
New Delhi, 1998. A e
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ME8692 FINITE ELEMENT ANALYSIS L T P C
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OBJECTIVES:
e To introduce the concepts of Mathematical Modeling of Engineering Problems.
e To appreciate the use of FEM to a range of Engineering Problems.
UNITI INTRODUCTION 9

Historical Background - Mathematical Modeling of field problems in Engineering - Governing
Equations - Discrete and continuous models - Boundary, Initial and Eigen Value problems-
Weighted Residual Methods - Variational Formulation of Boundary Value Problems - Ritz
Technigque - Basic concepts of the Finite Eiement Method.

UNIT II ONE-DIMENSIONAL PROBLEMS 9
One Dimensional Second Order Equations — Discretization — Element types- Linear and Higher
order Elements - Derivation of Shape functions and Stiffness matrices and force vectors- Assembly
of Matrices - Solution of problems from solid mechanics and heat transfer. Longitudinal vibration
frequencies and mode shapes. Fourth Order Beam Equation -Transverse deflections and Natural
frequencies of beams.

UNIT Il TWO DIMENSIONAL SCALAR VARIABLE PROBLEMS 9
Second Order 2D Equations involving Scalar Variable Functions - Variational formulation -Finite
Element formulation - Triangular elements - Shape functions and element matrices and vectors.
Application to Field Problems - Thermal problems - Torsion of Non circular shafts -Quadrilateral
elements - Higher Order Elements.

UNIT IV TWO DIMENSIONAL VECTOR VARIABLE PROBLEMS 9

Equations of elasticity - Plane stress, plane strain and axisymmetric problems - Body forces and
temperature effects - Stress calculations - Plate and shell elements.

UNITV ISOPARAMETRIC FORMULATION 9
Natural co-ordinate systems - Isoparametric elements - Shape functions for iso parametric
elements - One and two dimensions - Serendipity elements - Numerical integration and
application to plane stress problems - Matrix solution techniques - Solutions Techniques to
Dynamic problems - Introduction to Analysis Software.

TOTAL : 45 PERIODS
OUTCOMES
CO1 Summarize the basics of finite element formulation.
CO2 Apply finite element formulations to solve one dimensional Problems.
CO3 Apply finite element formulations to solve two dimensional scalar Problems.
CO4 Apply finite element method to solve two dimensional Vector problems.
CO5 Apply finite element method to solve problems on iso parametric element and
dynamic Problems.

TEXT BOOKS:

1. Reddy. J.N., “An Introduction to the Finite Element Method”, 3rd Edition, Tata McGraw-Hill,
2005

2. Seshu, P, “Text Book of Finite Element Analysis”, Prentice-Hall of India Pvt. Ltd., New Delhi,
2007. -

-

},f"“‘ir i
T f" /‘



ME8791 MECHATRONICS L

o -
o
WD

OBJECTIVE:

e To impart knowledge about the elements and technigues involved in Mechatronics systems
which are very much essential to understand the emerging field of automation.

UNIT I INTRODUCTION 9
Introduction to Mechatronics - Systems - Concepts of Mechatronics approach - Need for
Mechatronics - Emerging areas of Mechatronics - Classification of Mechatronics. Sensors and
Transducers: Static and dynamic Characteristics of Sensor, Potentiometers - LVDT - Capacitance
sensors - Strain gauges - Eddy current sensor - Hall effect sensor - Temperature sensors - Light
sensors

UNIT I MICROPROCESSOR AND MICROCONTROLLER 9
Introduction - Architecture of 8085 - Pin Configuration - Addressing Modes -Instruction set, Timing
diagram of 8085 - Concepts of 8051 microcontroller - Block diagram,.

UNIT Il PROGRAMMABLE PERIPHERAL INTERFACE 9
Introduction - Architecture of 8255, Keyboard interfacing, LED display -interfacing, ADC and
DAC interface, Temperature Control - Stepper Motor Control - Traffic Control interface.

UNIT IV PROGRAMMABLE LOGIC CONTROLLER 9
Introduction - Basic structure - input and output processing - Programming - Mnemonics - Timers,
counters and internal relays - Data handling - Selection of PLC.

UNITV ACTUATORS AND MECHATRONIC SYSTEM DESIGN 9
Types of Stepper and Servo motors - Construction - Working Principle - Advantages and
Disadvantages. Design process-stages of design process - Traditional and Mechatronics design
concepts - Case studies of Mechatronics systems - Pick and place Robot - Engine Management
system - Automatic car park barrier.
TOTAL : 45 PERIODS
OUTCOMES:
Upon the completion of this course the students will be able to
CO1 Discuss the interdisciplinary applications of Electronics, Electrical, Mechanical and
Computer Systems for the Control of Mechanical, Electronic Systems and sensor
technology.
CO2 Discuss the architecture of Microprocessor and Microcontroller, Pin Diagram, Addressing
Modes of Microprocessor and Microcontroller.
CO3 Discuss Programmable Peripheral Interface, Architecture of 8255 PPI, and various device
interfacing
CO4 Explain the architecture, programming and application of programmable logic controllers
to problems and challenges in the areas of Mechatronic engineering.
COS5 Discuss various Actuators and Mechatronics system using the knowledge and skills
acquired through the course and also from the given case studies

TEXT BOOKS:

1. Bolton, “Mechatronics”, Prentice Hall, 2008

2. Ramesh S Gaonkar, “Microprocessor Architecture, Programming, and Applications with the
8085", 5th Edition, Prentice Hall, 2008.

REFERENCES: ~
1. Bradley D.A, Dawson D, Buru N.C and Loader A.J, “Mechatronics”, Chapman and Hall, 1993.
2. Clarence W, de Silva, "Mechatromcs" CRC Press, Flrst Indian Re- prlnt 2013
3. Devadas Shetty and Richard A. Kolk- nMechatromcs Systems Design”, PWS publishing
company, 2007.
4. Krishna Kant, “Microprocessors & Mlorl‘ocomfo‘ﬂers Prenttce Hall of India, 2007.
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