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S.No. | Course Code Title T P Credits
1 23A132401 Big Data Analytics 3 0 0 3
Management Course- 11 2 0 0 2
) 23A100703a |1.Business Ethics and Corporate Governance
23A100702b | 2.E-Business
23A100702¢ |3.Management Science
Professional Elective-IV 3 0 0 3
23A132402a | 1. Software Architecture & Design Pattern
3 23A132402b | 2. Blockchain Technology
23A132402¢ |3. DevOps
23A132402d | 4. NoSQL databases
Professional Elective-V 3 0 0 3
23A132403a | 1. Agile Methodologies
4 23A132403b | 2. Expert Systems
23A132403¢ | 3. Reinforcement Learning
23A132403d | 4. High Performance Computing
5 Open Elective-II1 3 0 0 3
6 Open Elective-1V 3 0 0 3
Skill Enhancement Course 0 1 2 2
7 23A132404 Full Stack Development -11
Audit Course 2 0 0 -
8 23A100059 Gender Sensitization
9 23A132405 Evaluation of Industry Internship - - - 2
Total| 19 (1 02 21
Open Elective — 111
S.No. | Course Code Course Name Offered by the Dept.
1 23A101404a Building Materials and Services CIVIL
2 23A101404b [Environmental Impact Assessment
3 23A102407 |Smart Grid Technologies EEE
4 23A103704 3D Printing Technologies ME
5 23A104404 |Microprocessors and Microcontrollers ECE
6 23A100050 |Wavelet transforms and its Applications Mathematics
7 23A100051 |Smart Materials And Devices Physics
8 23A100058 |Introduction to Quantum Mechanics
9 23A100052 gregn Chemistry And Catalysis For Sustainable Chemistry
nvironment
10 23A100053 |Employability Skills Humanities
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Open Elective — IV

S.No. | Course Code Course Name Offered by the Dept.
1 23A101405a |Geo-Spatial Technologies CIVIL
2 23A101405b |Solid Waste Management
3 23A102408 [Electric Vehicles EEE
4 23A103703c (Total Quality Management ME
5 23A104405 |Transducers and Sensors ECE
6 23A104320 |Introduction to Quantum Computing CSE & Allied
7 23A100054 [Financial Mathematics Mathematics
8 23A100055 |Sensors And Actuators For Engineering Phvsi
Applications ysies
9 23A100056 Chemistry Of Nanomaterials and Applications Chemistry
10 23A100057 |Literary Vibes Humanities
IV B.Tech II Semester (CSE-Data Science)
S.No. Course code Title Category | L [T | P | Credits
1 Internship - -] - 4
5 23A132406 Project — T 3
Total 12
COURSES OFFERED FOR HONOURS DEGREE IN DS
Contact
S.No. [Course Code Course Name Hours per week .
L Tl p Credits
1 23A132HO1 | Data Science for Business 3 0 0 3
2 23A132H02 | Software Project Management using Agile 3 0 0 3
3 23A132HO1 | Software Defined Data Center 3 0 0 3
4 23A132HO03 | Medical Image Data Processing 3 0 0 3
5 23A132H04 | Data Analytics 3 0 0 3
6 23A132H05 | Data Analytics Lab 0 0 3 1.5
23A132H06 | Advanced Python Programming for Data
7 Science Lab 0 0 3 15
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23A132401 BIG DATA ANALYTICS 3 0 0 3

Course Objectives:

This course is aimed at enabling the students to

¢ Provide an overview of an exciting growing field of big data analytics.

¢ Introduce the tools required to manage and analyze big data like Hadoop, NoSQL, Map Reduce,
HIVE, Cassandra, Spark.

¢ Teach the fundamental techniques and principles in achieving big data analytics with scalability and
streaming capability.

* Optimize business decisions and create competitive advantage with Big Data analytics

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

o [llustrate on big data and its use cases from selected business domains.

¢ Interpret and summarize on NoSQL,Cassandra

¢ Analyze the HADOOP and Map Reduce technologies associated with big data analytics and explore
on Big Data applications Using Hive.

* Make use of Apache Spark, RDDs etc. to work with datasets.

o Assess real time processing with Spark Streaming.

UNIT-I: Lecture
10Hrs

What is big data, why big data, convergence of key trends, unstructured data, industry examples of big
data, web analytics, big data and marketing, fraud and big data, risk and big data, credit risk
management, big data and algorithmic trading, big data and healthcare, big data in medicine,
advertising and big data, big data technologies, introduction to Hadoop, open source technologies,
cloud and big data, mobile business intelligence, Crowd sourcing analytics, inter and trans firewall
analytics.

UNIT-II: Lecture
9Hrs

Introduction to NoSQL, aggregate data models, aggregates, key-value and document data models,
relationships, graph databases, schema less databases, materialized views, distribution models,
sharding, master-slave replication, peer- peer replication, sharding and replication, consistency,
relaxing consistency, version stamps, Working with Cassandra ,Table creation, loading and reading
data.

UNIT-III: Lecture
8Hrs

Data formats, analyzing data with Hadoop, scaling out, Architecture of Hadoop distributed file system
(HDFS), fault tolerance ,with data replication, High availability, Data locality , Map Reduce
Architecture, Process flow, Java interface, data flow, Hadoop I/O, data integrity, compression,
serialization. Introduction to Hive, data types and file formats, HiveQL data definition, HiveQL data
manipulation, Logical joins, Window functions, Optimization, Table partitioning, Bucketing,
Indexing, Join strategies.

UNIT-1V: Lecture
9Hrs

Apache spark- Advantages over Hadoop, lazy evaluation, In memory processing, DAG, Spark
context, Spark Session, RDD, Transformations- Narrow and Wide, Actions, Data frames ,RDD to
Data frames, Catalyst optimizer, Data Frame Transformations, Working with Dates and Timestamps,
Working with Nulls in Data, Working with Complex Types, Working with JSON, Grouping, Window
Functions, Joins, Data Sources, Broadcast Variables, Accumulators, Deploying Spark- On-Premises

3
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Cluster Deployments, Cluster Managers- Standalone Mode, Spark on YARN , Spark Logs, The Spark
UI- Spark UI History Server, Debugging and Spark First Aid

UNIT V: Lecture
10Hrs

Spark-Performance Tuning, Stream Processing Fundamentals, Event-Time and State full Processing -
Event Time, State full Processing, Windows on Event Time- Tumbling Windows, Handling Late Data
with Watermarks, Dropping Duplicates in a Stream, Structured Streaming Basics - Core Concepts,
Structured Streaming in Action, Transformations on Streams, Input and Output.

Text Books:

1. Big Data, Big Analytics: Emerging, Michael Minnelli, Michelle Chambers, and AmbigaDhiraj

2. SPARK: The Definitive Guide, Bill Chambers &MateiZaharia, O'Reilley, 2018Edition 3. Business
Intelligence and Analytic Trends for Today's Businesses", Wiley,2013

1.P. J. Sadalage and M. Fowler, "NoSQL Distilled: A Brief Guide to the Emerging World Polyglot
Persistence", Addison-Wesley Professional,2012

2. Tom White, "Hadoop: The Definitive Guide", Third Edition, O'Reilley,2012

Reference Books:

1. "Hadoop Operations", O'Reilley, Eric Sammer,2012

. "Programming Hive", O'Reilley, E. Capriolo, D. Wampler, and J. Rutherglen,2012
. "HBase: The Definitive Guide", O'Reilley, Lars George,2011

. "Cassandra: The Definitive Guide", O'Reilley, Eben Hewitt,2010

. "Programming Pig", O'Reilley, Alan Gates,2011

W\ AW
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23A100703a BUSINESS ETHICS AND L T P C
CORPORATE GOVERNANCE 210 0 2

COURSE OBJECTIVES :The objectives of this course are

1 To make the student understand the principles of business ethics

To enable them in knowing about the ethics in management

To facilitate the student’ role in corporate culture

To impart knowledge about the fair-trade practices

(G NROS ] )

To encourage the student in knowing about the corporate governance

UNIT-I: Ethics

Introduction — Meaning — Nature, Scope, significance, Loyalty, and ethical behavior.. Value systems -
Business Ethics - Types, Characteristics, Factors, Contradictions and Ethical Practices in Management
-Corporate Social Responsibility — Issues of Management — Crisis Management.

LEARNING OUTCOMES:- After completion of this unit student will
» Understand the meaning of loyalty and ethical Behavior
» Explain various types of Ethics
» Analyze issues & crisis of management

UNIT-II: ETHICS IN MANAGEMENT

Introduction- Ethics in production, finance, Human resource management and Marketing
Management - The Ethical Value System — Universalism, Utilitarianism, Distributive Justice,
Social Contracts, Individual Freedom of Choice, Professional Codes; Culture and Ethics -
Ethical Values in different Cultures - Culture and Individual Ethics — professional ethics and technical

ethics.

LEARNING OUTCOMES:- After completion of this unit student will
» Understand the meaning of Ethics in various areas of management
» Compare and contrast professional ethics and technical ethics
» Develop ethical values in self and organization

UNIT-II : CORPORATE CULTURE

Introduction - Meaning, definition, Nature, and significance — Key elements of corporate culture,
shared values, beliefs and norms, rituals, symbols and language - Types of corporate culture,
hierarchical culture, market driven culture — Organization leadership and corporate culture, leadership
styles and their impact on culture, transformational leadership and culture change.

LEARNING OUTCOMES:- After completion of this unit student will
» Define corporate culture
» Understand the key elements of corporate culture
» Analyze organization leadership and corporate culture

UNIT-1V: LEGAL FRAME WORK

Law and Ethics -Agencies enforcing Ethical Business Behavior - Legal Impact — Environmental Protection,

5
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Fair Trade Practices, legal Compliances, Safeguarding Health and wellbeing of Customers — Corporate law,

Securities and financial regulations, corporate governance codes and principles.

LEARNING OUTCOMES:- After completion of this unit student will
» Understand Law and Ethics
» Analyze Different fair trade practices
» Make use of Environmental Protection and Fair Trade Practices

UNIT -V: CORPORATE GOVERNANCE

Introduction - Meaning — Corporate governance code, transparency & disclosure -Role of auditors,
board of directors and shareholders. Global issues, accounting and regulatory frame work - Corporate
scams - Committees in India and abroad, corporate social
responsibility. BoDs composition, Cadbury Committee - Various committees - Reports -

Benefits and Limitations.

LEARNING OUTCOMES:- After completion of this unit student will
» Understand corporate governance code
» Analyze role of auditors, board of directors and shareholders in corporate governance
» Implementing corporate social responsibility in India.

Text books.

1. Murthy CSV: Business Ethics and Corporate Governance, HPH July 2017

2. Bholananth Dutta, S.K. Podder — Corporation Governance, VBH. June 2010
Reference books

1. Dr. K. Nirmala, KarunakaraReaddy. Business Ethics and Corporate Governance, HPH

2. H.R.Machiraju: Corporate Governance, HPH, 2013
3. K. Venkataramana, Corporate Governance, SHBP.

4. N.M.Khandelwal. Indian Ethos and Values for Managers

COURSE OUTCOMES: At the end of the course, students will be able to BTL
CO1 | Understand the Ethics and different types of Ethics. L2
CO2 | Understand business ethics and ethical practices in management L2
CO3 | Understand the role of ethics in management L2
CO4 | Apply the knowledge of professional ethics & technical ethics L3
CO5 Analyze corporate law, ethics, codes & principles L4
CO6 | Evaluate corporate governance & corporate scams L5

BTL =Bloom‘s Taxonomy Level
ONLINE RESOURCES:

1. https://onlinecourses.nptel.ac.in/noc21_mg46/
https://archive.nptel.ac.in/courses/110/105/110105138/
https://onlinecourses.nptel.ac.in/noc21_mg54/
https://onlinecourses.nptel.ac.in/noc22_mg54/
https://archive.nptel.ac.in/courses/109/106/109106117/

A e
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23A100702b E-BUSINESS > 0 0 5

Course Objectives: The Objectives of this course are

1 To provide knowledge on emerging concept on E-Business related aspect.

To understand various electronic markets & business models.

To impart the information about electronic payment systems & banking.

To create awareness on security risks and challenges in E-commerce.

N h[WiN

To the students aware on different e-marketing channels & strategies.

Unit-1: Electronic Business

Introduction — Nature, meaning, significance, functions and advantages - Definition of Electronic
Business - Functions of Electronic Commerce (EC)-Advantages & Disadvantages of E-Commerce —
E-Commerce and E-Business, Internet Services, Online Shopping- E-Commerce Opportunities for

Industries.

Learning Outcomes: -After completion of this unit student

» Understand the concept of E-Business
» Contrast and compare E-Commerce & E-Business
»  Evaluate opportunities of E-commerce for industry

Unit-11: Electronic Markets and Business Models

Introduction —E-Shops-E-Malls E-Groceries - Portals - Vertical Portals-Horizontal Portals -
Advantages of Portals -Business Models- Business to Business (B2B)-Business to Customers(B2C) -
Business to Government(B2G)-Auctions-B2B Portals in India

Learning OQutcomes: -After completion of this unit student will

» Understand the concept of business models
» Contrast and compare Vertical portal and Horizontal portals
» Analyze the B2B,B2C and B2G model

Unit-ITI: Electronic Payment Systems:
Introduction to electronic payment systems (EPS) -Types of electronic payments - Credit/debit cards,
e-wallets, UPI, and crypto currencies -Smart cards and digital wallets: Features and usage -Electronic
Fund Transfer (EFT): Role in business transactions -Infrastructure requirements and regulatory
aspects of e-payments
Learning Outcomes: -After completion of this unit student will

» Understand the Electronic payment system

» Contrast and compare EFT and smart cards
» Analyze debit card and credit cards
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Unit-IV:E-Security
Security risks and challenges in electronic commerce - Cyber threats - Phishing, hacking, identity
theft, and malware - Digital Signatures & Certificates - Security protocols over public networks
(HTTP, SSL, TLS) -Firewalls in securing e-business platforms.
Learning Outcomes: -After completion of this unit student will

» Understand E-Security

» Contrast and compare security protocols and public network
» Evaluate on Digital signature

Unit-V:E-Marketing:
Introduction — Online Marketing — Advantages of Online Marketing — Internet Advertisement —
Advertisement Methods — Conducting Online Market Research— — E-marketing planning: Online
branding, social media marketing, and email marketing - E-business strategies: Digital advertising,
content marketing, and analytics — E-Customer Relationship Management (¢CRM) E-supply chain
management (e-SCM)

Learning OQutcomes: -After completion of this unit student will

» Understand the concept of online marketing
» Apply the knowledge of online marketing
» Compare e-CRM and e-SCM

Text Books:

1. Arati Oturkar&Sunil Khilari. E-Business. Everest Publishing House, 2022
2. P.T.S Joseph. E-Commerce, Fourth Edition, Prentice Hall of India, 2011

References:

1. Debjani, Kamalesh K Bajaj. E-Commerce, Second Edition Tata McGraw-Hill‘s, 2005

2. Dave Chaffey.E-Commerce E-Management, Second Edition, Pearson, 2012.

3. Henry Chan. E-Commerce Fundamentals and Application, RaymondLeathamWiley India
2007

4. S.Jaiswal. E-Commerce GalgotiaPublication Pvt Ltd., 2003.

COURSE OUTCOMES: At the end of the course student will be able to BTL
CO1 Remember E-Business & its nature, scope and functions. L1
CO2 | Understand E-market-Models which are practicing by the organizations L2
CO3 | Apply the concepts of E-Commerce in the present globalized world. L3
CO4 | Analyze the various E-payment systems & importance of net banking. L4
CO5 | Evaluate market research strategies & E-advertisements. L5
CO6 | Understand importance of E-security & control L2

BTL =Bloom‘s Taxonomy Level
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Online Resources:

https://www.slideshare.net/fatimahAlkreem/e-businessppt-67935771

https://www.slideshare.net/VikramNani/e-commerce-business-models

https://www.slideshare.net/RiteshGoyal/electronic-payment-system

https://www.slideshare.net/WelingkarDLP/electronic-security

https://www.slideshare.net/Ankitha2404/emarketing-ppt
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23A100702c MANAGEMENT SCIENCE

COURSE OBJECTIVES : The objectives of this course are

1 | Toprovide fundamental knowledge on Management, Administration, Organization &
its concepts.

2 | To make the students understand the role of management in Production

3 | To impart the concept of HRM in order to have an idea on Recruitment, Selection,
Training & Development, job evaluation and Merit rating concepts

4 | To create awareness on identify Strategic Management areas & the PERT/CPM for
better Project Management

5 | To make the students aware of the contemporary issues in modern management

UNIT- IINTRODUCTION TO MANAGEMENT

Management - Concept and meaning - Nature-Functions - Management as a Science and Art and both.
Schools of Management Thought - Taylor‘s Scientific Theory-Henry Fayol‘s principles - Elton
Mayo‘s Human relations - Organizational Designs - Line organization - Line & Staff Organization -
Functional Organization - Matrix Organization - Project Organization - Committee form of
Organization - Social responsibilities of Management.

LEARNING OUTCOMES: At the end of the Unit, the students will be able to

» Understand the concept of management and organization
» Apply the concepts & principles of management in real life industry.
» Analyze the organization chart & structure of an enterprise.

UNIT -1II OPERATIONS MANAGEMENT

Principles and Types of Plant Layout - Methods of Production (Job, batch and Mass Production),
Work Study - Statistical Quality Control- Material Management - Objectives - Inventory-Functions -
Types, Inventory Techniques - EOQ-ABC Analysis - Marketing Management - Concept - Meaning -
Nature-Functions of Marketing - Marketing Mix - Channels of Distribution - Advertisement and Sales
Promotion - Marketing Strategies based on Product Life Cycle.

LEARNING OUTCOMES: At the end of the Unit, the students will be able to

Understand the core concepts of Operations Management

Apply the knowledge of Quality Control, Work-study principles in real life industry.
Evaluate Materials departments & Determine EOQ

Analyze Marketing Mix Strategies for an enterprise.

Create and design advertising and sales promotion

UNIT - III HUMAN RESOURCES MANAGEMENT (HRM)

VVVYY

HRM - Definition and Meaning — Nature - Managerial and Operative functions - Job Analysis -
Human Resource Planning(HRP) - Employee Recruitment-Sources of Recruitment - Employee
Selection - Process - Employee Training and Development - methods - Performance Appraisal
Concept - Methods of Performance Appraisal — Placement - Employee Induction - Wage and Salary
Administration

LEARNING OUTCOMES: At the end if the Unit, the students will be able to

» Understand the concepts of HRM, Recruitment, Selection, Training & Development
» Analyze the need of training
» Evaluate performance appraisal

10
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» Design the basic structure of salaries and wages
UNIT -1V STRATEGIC & PROJECT MANAGEMENT

Definition& Meaning - Setting of Vision - Mission - Goals - Corporate Planning Process -
Environmental Scanning - Steps in Strategy Formulation and Implementation - SWOT Analysis -
Project Management - Network Analysis - Programme Evaluation and Review Technique (PERT) -
Critical Path Method (CPM) Identifying Critical Path - Probability of Completing the project within
given time - Project Cost- Analysis - Project Crashing (Simple problems).

LEARNING OUTCOMES: At the end of the Unit, the students will be able to

» Understand Mission, Objectives, Goals & strategies for an enterprise
» Apply SWOT Analysis to strengthen the project

» Analyze Strategy formulation and implementation

» Evaluate PERT and CPM Techniques

UNIT - V CONTEMPORARY ISSUES IN MANAGEMENT

Customer Relations Management(CRM) - Total Quality Management (TQM) - Six Sigma Concept -
Supply Chain Management(SCM) - Enterprise Resource Planning (ERP) - Performance Management
— employee engagement and retention - Business Process Re-engineering and Bench Marking -
Knowledge Management — change management —sustainability and corporate social responsibility.

LEARNING OUTCOMES At the end if the Unit, the students will be able to

» Understand modern management techniques

» Apply Knowledge in Understanding in TQM, SCM
» Analyze CRM, BPR

» Evaluate change management & sustainability

Text Books:
1. Frederick S. Hillier, Mark S. Hillier. Introduction to Management Science,

October 26, 2023
2. A.R Aryasri, Management Science, TMH, 2019

References:

1. Stoner, Freeman, Gilbert.Management, Pearson Education, New Delhi, 2019.

2. Koontz & Weihrich, Essentials of Management, 6/e, TMH, 2005.

3. Thomas N.Duening & John M.Ivancevich, Management Principles and Guidelines, Biztantra.
4. Kanishka Bedi, Production and Operations Management, Oxford University Press, 2004.

5. Samuel C.Certo, Modern Management, 9/e, PHI, 2005

COURSE OUTCOMES: At the end of the course, students will be able to BTL

CO1 | Remember the concepts & principles of management and designs of L1
organization in a practical world

CO2 | Understand the knowledge of Work-study principles & Quality Control L2
techniques in industry

CO3 | Apply the process of Recruitment & Selection in organization. L3

CO4 | Analyze the concepts of HRM & different training methods. L4

CO5 | Evaluate PERT/CPM Techniques for projects of an enterprise and estimate time L5
& cost of project & to analyze the business through SWOT.

CO6 Create awareness on contemporary issues in modern management & L3
technology.

BTL = Blooms Taxonomy Level
11
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ONLINE RESOUECES:

1. https://www.slideshare.net/slideshow/introduction-to-management-and-organization-
231308043/231308043

https://nptel.ac.in/courses/112107238
https://archive.nptel.ac.in/courses/110/104/110104068/
https://archive.nptel.ac.in/courses/110/105/110105069/
https://onlinecourses.nptel.ac.in/noc24 mgl12/
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SOFTWARE ARCHITECTURE & DESIGN L T P C
23A132402a PATTERN
Professional Elective-IV

COURSE OBJECTIVES:

‘To introduce the fundamental concepts of software architecture, including its role in the software
development lifecycle and the factors that influence architectural design.

® To understand and apply architectural styles, patterns, reference models, and structures in
designing robust software systems.

® To explore methods for evaluating software architectures using systematic approaches such as
ATAM and CBAM, aiding effective design decision-making.

® To provide insights into the evolution of software architecture in the context of product lines,
component-based development, and emerging architectural trends.

® To develop the ability to identify, organize, and apply design patterns (creational, structural,
behavioral) to solve recurring software design problems.

COURSE OUTCOMES:

® Understand the fundamental concepts of software architecture, including architectural structures,
patterns, quality attributes, and documentation methods.

® Evaluate software architectures using structured methods like ATAM and CBAM to support
design decision-making and quality attribute trade-offs.

®  Apply software architecture principles to build scalable systems using product lines, off-the-shelf
components, and anticipate future architectural trends.

® Identify, select, and apply appropriate creational and structural design patterns to solve common
software design problems effectively.

® Demonstrate understanding of behavioral design patterns and analyze real-world case studies to
apply architectural concepts in practical scenarios.

UNIT-I Lectures 9Hrs
Envisioning Architecture: The Architecture Business Cycle, What is Software Architecture,
Architectural patterns, reference models, reference architectures, architectural structures and views.
Creating Architecture: Quality Attributes, Achieving qualities, Architectural styles and patterns,
designing the Architecture, Documenting software architectures, Reconstructing Software
Architecture.

UNIT-II Lectures 8Hrs
Analysing Architectures: Architecture Evaluation, Architecture design decision making, ATAM,
CBAM.

UNIT-III Lectures 9Hrs
Moving from one system to many: Software Product Lines, Building systems from off the shelf
components, Software architecture in future.

UNIT-IV Lectures 9Hrs
Patterns: Pattern Description, Organizingcatalogs, role in solving design problems, Selection and
usage. Creational and Structural patterns: Abstract factory, builder, factory method, prototype,
singleton, adapter, bridge, composite, facade, flyweight, Proxy.
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UNIT V Lectures 9Hrs

Behavioural Patterns: Chain of responsibility, command, Interpreter, iterator, mediator, memento,
observer, state, strategy, template method, visitor. Case Studies : A-7E — A case study in utilizing
architectural structures, The World Wide Web - a case study in interoperability, Air Traffic Control —
a case study in designing for high availability, Celsius Tech — a case study in product line
development

TEXT BOOKS:

1. Software Architecture in Practice, second edition, Len Bass,PaulClements&RickKazman, Pearson
Education,2003.

2. Design Patterns, Erich Gamma, Pearson Education,1995.

REFERENCE BOOKS:

1. Beyond Software architecture, Luke Hohmann, Addison wesley, 2003.

2. Software architecture, David M. Dikel, David Kane and James R. Wilson, Prentice Hall, PTR,2001
3.PatternOrientedSoftware Architecture,F.Buschmann&others, JohnWiley&Sons.

4. Head First Design patterns, Eric Freeman & Elisabeth Freeman, O‘REILLY, 2007.

5. Design Patterns in Java, Steven John Metsker& William C. Wake, Pearson education, 2006

6. J2EE Patterns, Deepak Alur, John Crupi& Dan Malks, Pearson education, 2003.

7. Design Patterns in C#, Steven John metsker, Pearson education, 2004.
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23A132402b BLOCK CHAIN TECHNOLOGY L T P C
Professional Elective-IV 3 0 0 3

Course Objectives:

e Understand how block chain systems (mainly Bit coin and Ethereum) work and to securely interact
with them.

e Design, build, and deploy smart contracts and distributed applications.

o Integrate ideas from block chain technology into their own projects.

Course OQutcomes (CO): After completion of the course, students will be able to

¢ Demonstrate the foundation of the Block chain technology and understand the processes in payment
and funding. Identify the risks involved in building Block chain applications.

e Review of legal implications using smart contracts.

e Choose the present landscape of Blockchain implementations and Understand Crypto currency
markets

e Examine how to profit from trading crypto currencies.

UNIT - I Introduction Lecture 8Hrs
Introduction, Scenarios, Challenges Articulated, Blockchain, Blockchain Characteristics,
Opportunities Using Blockchain, History of Blockchain. Evolution of Blockchain: Evolution of
Computer Applications, Centralized Applications, Decentralized Applications, Stages in Blockchain
Evolution, Consortia, Forks, Public Blockchain Environments, Type of Players in Blockchain
Ecosystem, Players in Market.

UNIT - II Blockchain Concepts Lecture 9Hrs
Blockchain Concepts: Introduction, Changing of Blocks, Hashing, Merkle-Tree, Consensus, Mining
and Finalizing Blocks, Currency aka tokens, security on blockchain, data storage on blockchain,
wallets, coding on blockchain: smart contracts, peer-to-peer network, types of blockchain nodes, risk
associated with blockchain solutions, life cycle of blockchain transaction.

UNIT - III Architecting Blockchain solutions Lecture 9Hrs
Architecting Blockchain solutions: Introduction, Obstacles for Use of Blockchain, Blockchain
Relevance Evaluation Framework, Blockchain Solutions Reference Architecture, Types of Blockchain
Applications. Cryptographic Tokens, Typical Solution Architecture for Enterprise Use Cases, Types of
Blockchain Solutions, Architecture Considerations, Architecture with Blockchain Platforms,
Approach for Designing Blockchain Applications.

UNIT - IV Ethereum Block chain Implementation Lecture 8Hrs
Ethereum Block chain Implementation: Introduction, Tuna Fish Tracking Use Case, Ethereum
Ecosystem, Ethereum Development, Ethereum Tool Stack, Ethereum Virtual Machine, Smart Contract
Programming, Integrated Development Environment, Truffle Framework, Ganache, Unit Testing,
Ethereum Accounts, My Ether Wallet, Ethereum Networks/Environments, Infura, Ether scan,
Ethereum Clients, Decentralized Application, Metamask, Tuna Fish Use Case Implementation, Open
Zeppel in Contracts.

UNIT - V Hyper ledger Block chain Implementation Lecture 8Hrs
Hyperledger Blockchain Implementation: Introduction, Use Case — Car Ownership Tracking,
Hyperledger Fabric, Hyperledger Fabric Transaction Flow, FabCar Use Case Implementation,
Invoking Chain code Functions Using Client Application.

Advanced Concepts in Blockchain: Introduction, Inter Planetary File System (IPFS), Zero
Knowledge Proofs, Oracles, Self-Sovereign Identity, Blockchain with IoT and AI/ML Quantum
Computing and Blockchain, Initial Coin Offering, Blockchain Cloud Offerings, Blockchain and its
Future Potential.
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Textbooks:

1. Ambadas, Arshad SarfarzAriff, Sham —Blockchain for Enterprise Application Developersl, Wiley,
2020

2. Andreas M. Antonopoulos, —Mastering Bitcoin: Programming the Open Blockchainl, O‘Reilly,
2017

Reference Books:

1. Blockchain: A Practical Guide to Developing Business, Law, and Technology Solutions, Joseph
Bambara, Paul R. Allen, Mc Graw Hill.

2. Blockchain: Blueprint for a New Economy, Melanie Swan, O‘Reilly

Online Learning Resources:
https://github.com/blockchainedindia/resources
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23A132402¢ | DevOPS L|riprc
Professional Elective-IV 3 0 0 3

Pre-requisite:

Fundamentals of software development and maintenance

Course Objectives:

e Understand collaboration and productivity by automating infrastructure and workflows
o Familiarize with continuous measuring applications performance

Course OQutcomes: After completion of the course, students will be able to

* Enumerate the principles of continuous development and deployment, automation of configuration
management, inter-team collaboration, and IT serviceability

* Describe Dev Ops &Dev Sec Ops methodologies and their key concepts

* [llustrate the types of version control systems, continuous integration tools, continuous monitoring
tools, and cloud models

* Set up complete private infrastructure using version control systems and CI/CD tools

UNIT-I Lecture 8 Hrs

Dev Ops: An Overview, Dev Ops: Origins, Dev Ops: Roots, Dev Ops: Practices Dev Ops: Culture.
Adopting Dev Ops: Developing the Playbook. Developing a Business Case for a Dev Ops:
Developing the Business Case.

UNIT-II Lecture 9 Hrs
Completing the Business Model Canvas, Customer Segments, Value Segments, Value Propositions,
Channels, Customer Relationships, Revenue Streams, Key Resources, Key Activities, Key
Partnerships, Cost Structures. Dev Ops Plays for Optimizing the delivery Pipeline: Dev Ops as an
optimization Exercise, Core Themes, The Dev Ops Plays, Specializing Core Plays.

UNIT-III Lecture & Hrs

Dev Ops Plays for Driving Innovation: Optimize to Innovate, The Uber Syndrome, Innovation and
the Role of Technology, Core Themes, play: Build a Dev Ops Platform, play: Deliver Microservices
Architectures, play: DevOps an API Economy, play: Organizing for Innovation.

UNIT-IV Lecture 10 Hrs
Scaling Dev Ops for the Enterprise: Core Themes, play: Dev Ops Center of Competency, play:
Developing Culture of Innovation at Scale, play: Developing a Culture of continuous Improvement,
play: Team Models for Dev Ops, play: Standardization of Tools and Process, play: Security
Considerations for Dev Ops, Play: Dev Ops and Outsourcing.

UNIT-V Lecture 10 Hrs
Leading Dev Ops Adoption in the Enterprise: Play: Dev Ops as a transformation Exercise, play:
Developing a Culture of Collaboration and Trust, play: Dev Ops Thinking for the Line of Business,
play: starting with Pilot Projects, Play: Rearing Unicorns on an Aircrafts Carrier. Appendix Case
Study: Example Dev Ops Adoption Roadmap Organization Background, Roadmap Structure,
Adoption Roadmap.

Textbooks:

1. Sanjeev Sharma, The DevOps Adoption Playbook, Published by John Wiley & Sons, Inc.2017
Reference Books:

1. Sanjeev Sharma & Bernie Coyne, DevOps for Dummies, Published by John Wiley & Sons, Inc.
2. Michael Huttermann, DevOps for Developers, Apress publishers,2012.

Online Learning Resources:
Learning DevOps with Terraform Infrastructure Automation Course | Udemy
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23A132402d NoSQL DATABASES L | T P C
Professional Elective-IV 3 0 0 3

PRE-REQUISITES: Database Management Systems
COURSE OUTCOMES: At the end of the course student will be able to
e Discuss what type of NoSQL database to implement based on business requirements (key-
value, document, full text, graph, etc.)
e Apply NoSQL data modeling from application specific queries
e Use Atomic Aggregates and denormalization as data modeling techniques to optimize query
processing
e Distinguish various NOSQL database stores.
e Apply Indexing Techniques of NoSQL.

UNIT-IIntroduction to NoSQL (10
Lectures)

Introduction to NoSQL: Definition And Introduction, Sorted Ordered Column-Oriented Stores,
Key/Value Stores, Document Databases, Graph Databases, Examining Two Simple Examples,
Location Preferences Store, Car Make And Model Database, Working With Language Bindings.

UNIT-II Interacting with NoSQL (10
Lectures)

If NoSql Then What, Language Bindings For NoSQL Data Stores, Performing Crud Operations,
Creating Records, Accessing Data, Updating And Deleting Data

UNIT-III NoSQL Storage Architecture (10
Lectures)

Working With Column-Oriented Databases, Hbase Distributed Storage Architecture, Document Store
Internals, Understanding Key/Value Stores In Memcached And Redis, Eventually Consistent Non-
Relational Databases.

UNIT-IV NoSQL Stores (12
Lectures)

Similarities Between SqlAndMongodb Query Features, Accessing Data From Column- Oriented
Databases Like Hbase, Querying Redis Data Stores, Changing Document Databases, Schema
Evolution In Column-Oriented Databases, Hbase Data Import And Export, Data Evolution In
Key/Value Stores.

UNIT-VIndexing and Ordering Data Sets (8 Lectures)
Indexing and Ordering Data Sets: Essential Concepts Behind A Database Index, Indexing And
Ordering In Mongodb, Creating and Using Indexes In Mongodb, Indexing And Ordering In Couchdb,
Indexing In Apache Cassandra.

TEXT BOOKS:
1. Shashank Tiwari, Professional NoSQL, Wrox Press, Wiley, 2011, ISBN: 978-0-470-94224-6
2. PramodSadalage and Martin Fowler, NoSQL Distilled, Addison-Wesley Professional, 2012.

REFERENCE BOOKS:
1. Dan McCreary and Ann Kelly, Making Sense of NoSQL, Manning Publications, 2013.
2. Gaurav Vaish, Getting Started with NoSQL, Packt Publishing, 2013.
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23A132403a AGILE METHODOLOGIES L T P C
Professional Elective-V 3 0 0 3
COURSE OBJECTIVES:

e To learn the fundamental principles and practices associated with each of the agile development
methods

e To apply the principles and practices of agile software development on a project of interest and
relevance to the student.
e To provide a good understanding of software design and a set of software technologies and APIs.
e To do a detailed examination and demonstration of Agile development and testing techniques.
e To understand Agile development and testing.

COURSE OUTCOMES:
1. Analyze existing problems with the team, development process and wider organization

2. Apply a thorough wunderstanding of Agile principles and specific practices
3. Select the most appropriate way to improve results for a specific circumstance or need
4. Judge and craft appropriate adaptations to existing practices or processes depending upon analysis

of typical problems
5. Evaluate likely successes and formulate plans to manage likely risks or problems

UNIT-1 AGILE SOFTWARE DEVELOPMENT Lecture10Hrs

Basics and Fundamentals of Agile Process Methods, Values of Agile, Principles of Agile,
stakeholders, Challenges. Lean Approach: Waste Management, Kaizen and Kanban, add process and
products add value. Roles related to the lifecycle, differences between Agile and traditional plans,
differences between Agile plans at different lifecycle phases. Testing plan links between testing, roles
and key techniques, principles, understand as a means of assessing the initial status of a project/ How
Agile helps to build quality

UNIT- 1T AGILE AND SCRUM PRINCIPLES Lecture 8Hrs
Agile Manifesto, Twelve Practices of XP, Scrum Practices, Applying Scrum. Need of scrum, working
of scrum, advanced Scrum Applications, Scrum and the Organization, scrum values

UNIT-III AGILE PRODUCT MANAGEMENT Lecture 9Hrs
Communication, Planning, Estimation Managing the Agile approach Monitoring progress, Targeting
and motivating the team, Managing business involvement, Escalating issue. Quality, Risk, Metrics
and Measurements, Managing the Agile approach Monitoring progress, Targeting and motivating the
team, Managing business involvement and Escalating issue

UNIT IV AGILE REQUIREMENTS AND AGILE TESTING Lecture 9Hrs

User Stories, Backlog Management. Agile Architecture: Feature Driven Development. Agile Risk
Management: Risk and Quality Assurance, Agile Tools. Agile Testing Techniques, Test-Driven
Development, User Acceptance Test

UNIT-V AGILE REVIEW AND SCALING AGILE FOR LARGE PROJECTS Lecture 9Hrs
Agile Metrics and Measurements, The Agile approach to estimating and project variables, Agile
Measurement, Agile Control: the 7 control parameters. Agile approach to Risk, The Agile approach to
Configuration Management, The Atern Principles, Atern Philosophy, The rationale for using Atern,
Refactoring, Continuous integration, Automated Build Tools. Scrum of Scrums, Team collaborations,
Scrum, Estimate a Scrum Project, Track Scrum Projects, Communication in Scrum Projects, Best
Practices to Manage Scrum.

19



Dr. K. V. Subba Reddy Institute of Technology

(Autonomous)
(Approved by AICTE, New Delhi & Permanently Affiliated to JNTUA, Ananthapuramu) 4
Accredited by NBA Recognized under Section 2 (f) and 12B of UGC Act, 1956 “NBA
Website: www.drkvsrit.ac.in Email: drkvsr.principal@gmail.com ‘_ ncte k
IS0 9001: 2015 & ISO 14001: 2015 Certified Institution “Cenpeo®

REFERENCES

1. Robert C. Martin, Agile Software Development, Principles, Patterns, and Practices
AlanAptSeries(2011)

2. Succeeding with Agile : Software Development Using Scrum, Pearson (2010)
3. David J. Anderson and Eli Schragenheim, —Agile Management for Software Engineering: Applying
the Theory of  Constraints for  Business Results, Prentice Hall, 2003.
4. Hazza and Dubinsky, —Agile Software Engineering, Series: Undergraduate Topics in Computer
Science, Springer, 2009.
5. Craig Larman, —Agile and Iterative Development: A Managers Guide, Addison-Wesley,2004.
6. Kevin C. Desouza, —Agile Information Systems: Conceptualization, Construction, and
Management, Butterworth-Heinemann, 2007.
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23A132403b EXPERT SYSTEMS L | T P C
Professional Elective-V 3 0 0 3

Course Outcomes:

* Acquire knowledge on fundamentals of knowledge representation
* Analyze Probabilistic Reasoning for knowledge

* Able to understand expert systems architecture

UNIT-I: Lecture 10Hrs
Overview of Artificial Intelligence: Definition & Importance of AL

Knowledge: General Concepts: Introduction, Definition and Importance of Knowledge, Knowledge-
Based Systems, And Representation of Knowledge, Knowledge Organization, Knowledge
Manipulation, And Acquisition of Knowledge.

UNIT- II: Lecture 8Hrs
Knowledge Representation: Introduction, Syntax and Semantics for Propositional logic, Syntax and
Semantics for FOPL, Properties of WFFs, Conversion to Clausal Form, Inference Rules, The
Resolution Principle, No deductive Inference Methods, Representations Using Rules.

UNIT- III: Lecture 9Hrs
Dealing with Inconsistencies and Uncertainties: Introduction, Truth Maintenance Systems, Default
Reasoning and the Closed World Assumption, Predicate Completion and Circumscription, Modal and
Temporal Logics.

Probabilistic Reasoning: Introduction, Bayesian Probabilistic Inference, Possible World
Representations, Dumpster-Shafer Theory, Ad-Hoc Methods.

UNIT-1V: Lecture 9Hrs
Structured Knowledge: Graphs, Frames and Related Structures: Introduction, Associative Networks,
Frame Structures, Conceptual Dependencies and Scripts. Object-Oriented Representations:
Introduction, Overview of Objects, Classes, Messages and Methods, Simulation Example using an
OOS Program.

UNIT-V Lecture 9Hrs
Knowledge Organization and Management: Introduction, Indexing and Retrieval Techniques,
Integrating Knowledge in Memory, Memory Organization Systems.

Expert Systems Architectures: Introduction, Rule Based System Architecture, Non-Production
System Architecture, Dealing with uncertainty, Knowledge Acquisition and Validation, Knowledge
System Building Tools.

Text Book:

1. Dan W. Patterson - Introduction to Artificial Intelligence and Expert Systems, PHI, New Delhi,
2006.

Reference Books:

1. E. Rich & K. Knight - Artificial Intelligence, 2/e, TMH, New Delhi, 2005.

2. P.H. Winston - Artificial Intelligence, 3/e, Pearson Edition, New Delhi, 2006.

3. D.W. Rolston,- Principles of Al & Expert System Development, TMH, New Delhi.
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23A132403¢ REINFORCEMENT LEARNING L T P C
Professional Elective-V 3 0 0 3

Course Objectives:

e To learn RL task formulation (action space, state space, environment definition)

e To learn Tabular based solutions (dynamic programming, Monte Carlo, temporal-difference)

e To learn Function approximation solutions (Deep Q-networks)

e To learn Policy gradient from basic (REINFORCE) towards advanced topics (proximal policy
optimization, deep deterministic policy gradient, etc.)

o To learn Model-based reinforcement learning

Course OQutcomes: After completion of the course, students will be able to

* Formulate Reinforcement Learning problems

* Apply various Tabular Solution Methods to Markov Reward Process Problems

* Apply various Iterative Solution methods to Markov Decision Process Problems

» Comprehend Function approximation methods

UNIT I Lecture 8Hrs
Introduction: Course logistics and overview. Origin and history of Reinforcement Learning research.
Its connections with other related fields and with different branches of machine learning.

Probability Primer: Brush up of Probability concepts - Axioms of probability, concepts of random
variables, PMF, PDFs, CDFs, Expectation. Concepts of joint and multiple random variables, joint,
conditional and marginal distributions. Correlation and independence.

UNIT II Lecture 9Hrs
Markov Decision Process: Introduction to RL terminology, Markov property, Markov chains,
Markov reward process (MRP). Introduction to and proof of Bellman equations for MRPs along with
proof of existence of solution to Bellman equations in MRP. Introduction to Markov decision process
(MDP), state and action value functions, Bellman expectation equations, optimality of value functions
and policies, Bellman optimality equations.

Prediction and Control by Dynamic Programming: Overview of dynamic programming for MDP,
definition and formulation of planning in MDPs, principle of optimality, iterative policy evaluation,
policy iteration, value iteration, Banach fixed point theorem, proof of contraction mapping property of
Bellman expectation and optimality operators, proof of convergence of policy evaluation and value
iteration algorithms, DP extensions.

UNIT III Lecture 9Hrs

Monte Carlo Methods for Model Free Prediction and Control: Overview of Monte Carlo methods
for model free RL, First visit and every visit Monte Carlo, Monte Carlo control, On policy and off
policy learning, Importance sampling.

TD Methods: Incremental Monte Carlo Methods for Model Free Prediction, Overview TD(0), TD(1)
and TD(A), k step estimators, unified view of DP, MC and TD evaluation methods, TD Control
methods - SARSA, Q-Learning and their variants.

UNIT IV Lecture 8Hrs
Function Approximation Methods: Getting started with the function approximation methods,
Revisiting risk minimization, gradient descent from Machine Learning, Gradient MC and Semi-
gradient TD(0) algorithms, Eligibility trace for function approximation, After states, Control with
function approximation, Least squares, Experience replay in deep Q-Networks.
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UNIT-V Lecture 8Hrs

Policy Gradients: Getting started with policy gradient methods, Log-derivative trick, Naive
REINFORCE algorithm, bias and variance in Reinforcement Learning, Reducing variance in policy
gradient estimates, baselines, advantage function, actor-critic methods.

Textbooks:

1. Sutton, Richard S., and Andrew G. Barto. Reinforcement learning: An introduction. MIT press,
2018.

2. Leon-Garcia, Alberto. Probability and random processes for electrical engineering. Pearson
Education India, 1994

Reference Books:
1. Murphy, Kevin P. Machine learning: a probabilistic perspective. MIT press, 2012.

Online Learning Resources:

1. A brief introduction to reinforcement learning (freecodecamp.org)
2. Reinforcement learning — GeeksforGeeks
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23A132403d HIGH PERFORMANCE COMPUTING L | T P C
Professional Elective-V 3 0 0 3
Prerequisites:

e Computer Organization & Architecture

e Operating System Programming

Course Objectives:

e To improve the system performance

o To learn various distributed and parallel computing architecture
o To learn different computing technologies

Course Outcomes:

e Understanding the concepts in grid computing

e Ability to set up cluster and run parallel applications

o Ability to understand the cluster projects and cluster OS

e Understanding the concepts of pervasive computing & quantum computing.

UNIT -1 Lecture 8Hrs
Grid Computing: Data & Computational Grids, Grid Architectures And Its Relations To Various
Distributed Technologies. Autonomic Computing, Examples Of The Grid Computing Efforts (Ibm).

UNIT - 1T Lecture 9Hrs
Cluster Setup & Its Advantages, Performance Models & Simulations; Networking Protocols & 1/0,

Messaging Systems. Process Scheduling, Load Sharing And Balancing; Distributed Shared Memory,
Parallel 1/0.

UNIT - III Lecture 9Hrs
Example Cluster System — Beowulf; Cluster Operating System: Compass And Nanos
PervasiveComputing Concepts & Scenarios; Hardware & Software; Human — Machine Interface.

UNIT- 1V Lecture 8Hrs
Device Connectivity; Java for Pervasive Devices; Application Examples.

UNIT-V Lecture 9Hrs
Classical Vs Quantum Logic Gates; One, Two & Three Qubit Quantum Gates; Fredkin&Toffoli
Gates; Quantum Circuits; Quantum Algorithms.

TEXT BOOK:
1. —Selected Topics In Advanced Computingl Edited By Dr. P. Padmanabham And Dr. M.B. Srinivas,
2005 Pearson Education.

REFERENCE BOOKS:

1.J. Joseph & C. Fellenstien: _Grid Computing _, Pearson Education

2. J. Burkhardt et.al: _pervasive computing‘ Pearson Education

3. Marivesar:‘ Approaching quantum computing‘, Pearson Education.

4. Raj kumarBuyya: ‘High performance cluster computing‘, Pearson Education.

5. Neilsen& Chung L:‘ Quantum computing and Quantum Information‘, Cambridge University Press.
6. A networking approach to Grid Computing, Minoli, Wiley
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Course Objectives: The main objectives of the course are to

e Make use of Modern- day JavaScript with ES6 standards for designing Dynamic web pages

e Building robust & responsive User Interfaces using popular JavaScript library _React.js‘.
Building robust backend APIs using _Express. js*

e Establishing the connection between frontend (React) User interfaces and backend APIs
(Express) with Data Bases(My SQL)

e Familiarize students with GitHub for remote repository hosting and collaborative
development.

Course Outcomes:

e (COl: Building fast and interactive Uls

e CO2: Applying Declarative approach for developing web apps

e (CO3: Understanding ES6 features to embrace modern JavaScript

e (CO4: Building reliable APIs with Express. Js

e (COS5: Create and manage Git repositories, track changes, and push code to GitHub.

Experiments covering the Topics:

e Introduction to DOM (Document Object Model), Ecma Script (ES6) standards and features
like Arrow functions, Spread operator, Rest operator, Type coercion, Type hoisting, String
literals, Array and Object Destructuring.

e Basics of React. js like React Components, JSX, Conditional rendering
Differences between Real DOM and Virtual DOM.

e Important React.js concepts like React hooks, Props, React forms, Fetch API, Iterative
rendering using JavaScript map() function.

e JavaScript runtime environment node. js and its uses, Express. js and Routing, Micro-Services
architecture and MV C architecture, database connectivity using (My SQL)

e Introduction to My SQL, setting up MySQL and configuring, Databases, My SQL queries,
subqueries, creating My SQL driver for database connectivity to Express. js server.

e Introduction to Git and GitHub and upload project& team collaboration

Sample Experiments:

1. Introduction to Modern JavaScript and DOM
a. Write a JavaScript program to link JavaScript file with the HTML page
Write a JavaScript program to select the elements in HTML page using selectors
Write a JavaScript program to implement the event listeners
Write a JavaScript program to handle the click events for the HTML button elements

a0

Write a JavaScript program to With three types of functions
i. Function declaration
i. Function definition

[

iii. Arrow functions
iv.
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a. Write a React program to implement a counter button using react class components
b. Write a React program to implement a counter button using react functional
components
¢. Write a React program to handle the button click events in functional component
d. Write a React program to conditionally render a component in the browser
e. Write a React program to display text using String literals
Important concepts of React. js
a. Write a React program to implement a counter button using React use State hook
b. Write a React program to fetch the data from an API using React use Effect hook
c. Write a React program with two react components sharing data using Props.
d. Write a React program to implement the forms in react
e. Write a React program to implement the iterative rendering using map() function.
Introduction to Git and GitHub
Setup
o Install Git on local machine.
o Configure Git (user name, email).
o Create GitHub account and generate a personal access token.
Basic Git Workflow
o Create a local repository using git init
o Create and add files — gitadd .
o Commit files — git commit -m "Initial commit"
o Connect to GitHub remote — git remote add origin <repo_url>
o Push to GitHub — git push -u origin main
Branching and Collaboration
o Create a branch — git checkout -b featurel
o Merge branch to main — git merge featurel
o Resolve merge conflicts (guided)

Upload React Project to GitHub

Create a new React app using npx create-react-app myapp
Initialize a git repo and push to GitHub

Use .gitignore to exclude node modules

Create multiple branches: feature/navbar, feature/form
Practice merge and pull requests (can use GitHub GUI)

O O O O O

Introduction to Node. js and Express. js

a. Write a program to implement the _hello world® message in the route through the
browser using Express
Write a program to develop a small website with multiple routes using Express. js
Write a program to print the _hello world* in the browser console using Express. js
Write a program to implement the CRUD operations using Express. js

e an T

Write a program to establish the connection between API and Database using Express
— My SQL driver
Introduction to My SQL
a. Write a program to create a Database and table inside that database using My SQL
Command line client
b. Write a My SQL queries to create table, and insert the data, update the data in the
table
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Write a My SQL queries to implement the subqueries in the My SQL command line
client

Write a My SQL program to create the script files in the My SQL workbench

e. Write a My SQL program to create a database directory in Project and initialize a
database. sql file to integrate the database into API

&

8. Team Collaboration Using GitHub

o Form groups of 2-3 students
o Create a shared GitHub repo
o Assign tasks and work in branches
o Use Issues, Pull Requests, and Code Reviews
o Document code with README.md
Textbooks:

1. Web Design with HTML, CSS, JavaScript and JQuery Set Book by Jon
Duckett Professional JavaScript for Web Developers Book by Nicholas C.
Zakas

2. John Dean, Web Programming with HTMLS5, CSS and JavaScript, Jones & Bartlett
Learning, 2019.

3. Pro MERN Stack: Full Stack Web App Development with Mongo, Express, React, and
Node, Vasan Subramanian, 2™ edition, APress, O*Reilly.

4. Learning PHP, MySQL, JavaScript, CSS & HTMLS5: A Step-by-Step Guide
to Creating Dynamic Websites by Robin Nixon

5. AZAT MARDAN, Full Stack Java Script: Learn Back bone. js, Node.jsand
Mongo DB.2015

Reference Books:

—

Full-Stack JavaScript Development by Eric Bush.

2. Programming the World Wide Web, 7% Edition, Robet W Sebesta, Pearson, 2013.

3. Tomasz Dyl ,KamilPrzeorski , MaciejCzarnecki, Mastering Full Stack React Web
Development 2017

Online Learning Resources:

https://ict.iitk.ac.in/product/full-stack-developer-html5-css3-js-bootstrap-php-4/
https://www.w3schools.com/html

https://www.w3schools.com/css

https://www.w3schools.com/js/

https://www.w3schools.com/nodejs

https://www.w3schools.com/typescript

https://docs.github.com/
https://education.github.com/git-cheat-sheet-education.pdf

e A il e
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Course Objectives:

o To enable students to understand the gender related issues, vulnerability of women and
men

e To familiarize them about constitutional safeguard for gender equality

e To expose the students to debates on the politics and economics of work

o To help students reflect critically on gender violence

e To make them understand that gender identities and gender relations are part of culture
as they shape the way daily life is lived in the family as well as wider community and
the workplace.

Course Outcomes (CO):

COs Statements Bloomj
level
CO1 |Understand the basic concepts of gender and its related terminology L1, L2
CO2 | Identify the biological, sociological, psychological and legal aspects of L1,L2
gender.

CO3 |Use the knowledge in understanding how gender discrimination works in our| L3
society and how to counter it.

CO4 |Analyzethe gendered division of labour and its relation to politics and| L4

economics.

CO5 |Appraise how gender-role beliefs and sharing behaviour are associated with L5
more well-being in all culture and gender groups

CO6 | Develop students® sensibility with regard to issues of gender in L3

contemporary India

Unit-1TUNDERSTANDING GENDER

Introduction: Definition of Gender-Basic Gender Concepts and Terminology-Exploring
Attitudes towards Gender-Construction of Gender-Socialization: Making Women, Making
Men - Preparing for Womanhood. Growing up Male. First lessons in Caste.

Unit-2GENDER ROLES AND RELATIONS

Two or Many? -Struggles with Discrimination-Gender Roles and Relations-Types of Gender
Roles- Gender Roles and Relationships Matrix-Missing Women-Sex Selection and its
Consequences- Declining Sex Ratio- Demographic Consequences-Gender Spectrum -

Unit-3GENDER AND LABOUR

Division and Valuation of Labour-Housework: The Invisible Labor- —My Mother doesn‘t
Work.l —Share the Load.I-Work: Its Politics and Economics -Fact and Fiction- Unrecognized
and Unaccounted work -Gender Development Issues-Gender, Governance and Sustainable
Development-Gender and Human Rights-Gender and Mainstreaming
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Unit-4GENDER-BASED VIOLENCE
The Concept of Violence- Types of Gender-based Violence-Gender-based Violence from a
Human Rights Perspective-Sexual Harassment - Domestic Violence - Different forms of
violence against women - Causes of violence, impact of violence against women -
Consequences of gender-based violence

Unit-SGENDER AND CULTURE

Gender and Film-Gender and Electronic Media-Gender and Advertisement-Gender and
Popular Literature- Gender Development Issues-Gender Issues-Gender Sensitive Language-
Just Relationships

Prescribed Books

1. A.Suneetha, Uma Bhrugubanda, et al. Towards a World of Equals: A Bilingual Textbook on
Genderl, Telugu Akademi, Telangana, 2015.

2. Butler, Judith. Gender Trouble: Feminism and the Subversion of Identity. UK Paperback Edn.
March 1990

Reference Books

1. Wtatt, Robin and Massood, Nazia, Broken Mirrors: The dowry Problems in
India,London : Sage Publications, 2011

2. Datt, R. and Kornberg, J.(eds), Women in Developing Countries, Assessing Strategies
for Empowerment, London: Lynne Rienner Publishers, 2002

3. Brush, Lisa D., Gender and Governance, New Delhi, Rawat Publication, 2007

4. Singh, Direeti, Women and Politics World Wide, New Delhi, Axis Publications, 2010

5. Raj Pal Singh, Anupama Sihag, Gender Sensitization: Issues and
Challenges (English, Hardcover), Raj Publications, 2019

6. A.Revathy& Murali, Nandini, 4 Life in Trans Activism(Lakshmi Narayan Tripathi).
The University of Chicago Press, 2016

Online Resources:

1. Understanding Gender

chrome-
extension://kdpelmjpfafjppnhbloffcjpeomlnpah/https://www.arvindguptatoys.com/arvindgupt
a/kamla-gender1.pdf

https://onlinecourses.swayam?2.ac.in/nou24_hs53/preview

2. Gender Roles and Relations

https://www.plannedparenthood.org/learn/gender-identity/sex-gender-identity/what-are-
gender-roles-and-stereotypes

https://www.verywellmind.com/understanding-gender-roles-and-their-effect-on-our-
relationships-7499408

https://onlinecourses.swayam?2.ac.in/cec23 hs29/preview
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3. Gender and Labour

https://www.economicsobservatory.com/what-explains-the-gender-division-of-labour-and-
how-can-it-be-redressed

https://onlinecourses.nptel.ac.in/noc23 mg67/preview

4. GENDER-BASED VIOLENCE
https://eige.europa.eu/gender-based-violence/what-is-gender-based-
violence?language content_entity=en

https://www.worldbank.org/en/topic/socialsustainability/brief/violence-against-women-and-
girls

https://onlinecourses.swayam?2.ac.in/nou25 ge38/preview

5. GENDER AND CULTURE
https://gender.study/psychology-of-gender/culture-impact-gender-roles-identities/

https://sociology.iresearchnet.com/sociology-of-culture/gender-and-culture/

https://archive.nptel.ac.in/courses/109/106/109106136/

Abdulali  Sohaila. —I Fought For My Life...and Won.lAvailable online
(at: http://www.thealternative.in/lifestyle/i-fought-for-my-lifeand-won-sohaila-abdulal/
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Course Objectives:
The objectives of this course are to make the student :
1. To understand the properties, classifications, and applications of building materials
like stones, bricks, tiles, wood, aluminum, glass, paints, and plastics.
2. To analyze the composition, manufacturing process, and properties of cement and
admixtures.
3. To apply knowledge of building components such as lintels, arches, walls, stairs,
floors, roofs, foundations, and joinery.
4. To evaluate masonry, mortars, finishing techniques, and formwork systems.
5. To assess various building services including plumbing, ventilation, air conditioning,
acoustics, and fire protection.

Course Outcomes:
Upon successful completion of the course, students will be able to:
1. Understand the properties, classifications, and applications of building materials like
stones, bricks, tiles, wood, aluminum, glass, paints, and plastics.
2. Analyze the composition, manufacturing process, and properties of cement and
admixtures.
3. Apply knowledge of building components such as lintels, arches, walls, stairs, floors,
roofs, foundations, and joinery.
4. Evaluate masonry, mortars, finishing techniques, and formwork systems.
5. Assess various building services including plumbing, ventilation, air conditioning,
acoustics, and fire protection.

CO — PO Articulation Matrix

Course | PO | PO | PO | PO | PO | PO | PO [PO | PO (P | P | P |PS PS
Outco 1 2 3 4 5 6 7 8 9 O[O0 0|01 |02
mes 10 | 11 | 12

CO-1 -
CO-2
CO-3
CO 4

CO-5 |- -

W|W W
(O8]

1
Wl !
W[ !
W[ WD

1
1
1
1
1
1
[\
W W W W

W WL W

1

1

1
(O8]
(O8]
[\

1

1

1

1

1

UNIT - I | \

StonesandBricks, Tiles: Building Stones — Classifications and Quarrying — Properties —
Structural Requirements — Dressing. Bricks — CompositionofBrick Earth — Manufacture and
Structural Requirements, Fly Ash, Ceramics. Timber, Aluminum, Glass, PaintsandPlastics:
Wood - Structure — Types and Properties — Seasoning — Defects; Alternate Materials for
Timber — GI / Fibre — Reinforced Glass Bricks, Steel & Aluminum, Plastics.

UNIT -1 | |

Cement &Admixtures: Types of Cement - Ingredients of Cement — Manufacture — Chemical
Composition — Hydration - Field & Lab Tests — Fineness — Consistency — Initial &Final
Setting — Soundness . Admixtures — Mineral & Chemical Admixtures — Uses

UNIT - II | |
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of Roofs — Flat, Curved, Trussed; Foundations — Types; Damp Proof Course; Joinery — Doors
— Windows — Materials — Types.

UNIT - IV | |

Mortars, MasonryandFinishing‘s Mortars: Lime and Cement Mortars Brick Masonry — Types
— Bonds; Stone Masonry — Types; Composite Masonry — Brick-Stone Composite; Concrete,
Reinforced Brick. Finishers: Plastering, Pointing, Painting, Claddings — Types — Tiles —
ACP.form Work: Types: Requirements — Standards — Scaffolding — Design; Shoring,
Underpinning.

UNIT-V | |

Building Services: Plumbing Services: Water Distribution, Sanitary — Lines &Fittings;
Ventilations: Functional Requirements Systems of Ventilations. Air-Conditioning - Essentials
andTypes; Acoustics — Characteristic — Absorption — Acoustic Design; Fire Protection — Fire
Hazards — Classification of Fire Resistant Materials and Constructions.

TEXT BOOKS:

1. Building Materials and Construction — Arora&Bindra, Dhanpat Roy Publications.
2. Building Materials and Construction by G C Sahu, Joygopal Jena McGraw hill Pvt Ltd
2015.

REFRENCE BOOKS:

1. Building Construction by B. C. Punmia, Ashok Kumar Jain andArun Kumar Jain - Laxmi
Publications (P) Itd., New Delh

2. P. C. Varghese, Building Materials, Prentice Hall of India, 2015.

N.Subramanian ,|Building Materials Testing and Sustainabilityl, Oxford Higher

Education, 2019.

4. R. Chudley, Construction Technology, Longman Publishing Group, 1973.

S. K. Duggal, Building Materials, Oxford & IBH Publishing Co. Ltd., New Delhi, 2019

(98]

e

Online Learning Resources:

https://archive.nptel.ac.in/courses/105/102/105102088/
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Course Objectives:
The objectives of this course are to make the student to:
1. Understand the principles, methodologies, and significance of Environmental Impact
Assessment (EIA).
2. Analyze the impact of developmental activities on land use, soil, and water resources.
3. Evaluate the impact of development on vegetation, wildlife, and assess environmental

risks.

4. Develop environmental audit procedures and assess compliance with environmental
regulations.

5. Understand and apply environmental acts, notifications, and legal frameworks in EIA
studies.

Course Outcomes (COs):
Upon successful completion of the course, students will be able to:

1. Apply various methodologies for conducting Environmental Impact Assessments.

2. Analyze the impact of land-use changes on soil, water, and air quality.

3. Evaluate the environmental impact on vegetation, wildlife, and conduct risk
assessments.

4. Develop environmental audit reports and assess compliance with environmental
policies.

5. Interpret and apply environmental acts and regulations related to EIA.

CO — PO Articulation Matrix

Course | PO | PO | PO | PO | PO | PO | PO | PO | PO |P | P | P |PS |PS
Outco |1 |2 |3 |4 |5 |6 |7 |8 |9 |O | O0O|0O|0O1 |O2
mes 10 |11 | 12

CO-1 3 2 2 2 2 3 - - - - |- I |2 2
CO-2 |3 |3 3 12 |2 |3 - - - - |- |1 |3 2
CO-3 |3 |3 3 12 |2 |3 3 - - - |- |1 |3 3
CO-4 |3 |3 3 3 12 |3 3 - - - |- |1 |3 3
CO-5 2 2 2 2 2 3 3 3 - - |- I |2 2

UNIT -1 | |

Concepts and methodologies of EIA

Initial Environmental Examination, Elements of EIA, - Factors Affecting E-I-A Impact
Evaluation and Analysis, Preparation of Environmental Base Map, Classification of
Environmental Parameters- Criteria for The Selection of EIA Methodology, E I A Methods,
Ad-Hoc Methods, Matrix Methods, Network Method Environmental Media Quality Index
Method, Overlay Methods and Cost/Benefit Analysis.

UNIT - 11 \ \

Impact of Developmental Activities and Land Use

Introduction and Methodology for The Assessment of Soil and Ground Water, Delineation of
Study Area, Identification of Actives. Procurement of Relevant Soil Quality, Impact
Prediction, Assessment of Impact Significance, Identification and Incorporation of Mitigation
Measures. E I Ain Surface Water, Air and Biological Environment: Methodology for The
Assessment of Impacts On Surface Water Environment, Air Pollution Sources, Generalized
Approach for Assessment of Air Pollution Impact.
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UNIT - 111 | |

Assessment of Impact On Vegetation, Wildlife and Risk Assessment

Introduction - Assessment of Impact of Development Activities On Vegetation and Wildlife,
Environmental Impact of Deforestation — Causes and Effects of Deforestation - Risk
Assessment and Treatment of Uncertainty-Key Stages in Performing An Environmental Risk
Assessment- Advantages of Environmental Risk Assessment.

UNIT -1V ‘ ‘
Environmental Audit
Introduction - Environmental Audit & Environmental Legislation Objectives of

Environmental Audit, Types of Environmental Audit, Audit Protocol, Stages of
Environmental Audit, Onsite Activities, Evaluation of Audit Data and Preparation of Audit
Report

UNIT -V | |

Environmental Acts and Notifications

The Environmental Protection Act, The Water Preservation Act, The Air (Prevention
&Control of Pollution Act), Wild Life Act - Provisions in The EIA Notification, Procedure
for Environmental Clearance, Procedure for Conducting Environmental Impact Assessment
Report- Evaluation of EIA Report. Environmental Legislation Objectives, Evaluation of
Audit Data and Preparation of Audit Report. Post Audit Activities, ConceptofISO and ISO
14000.

TEXT BOOKS:

1. Environmental Impact Assessment Methodologies, by Y. Anjaneyulu, B. S.
Publication, Hyderabad 2" edition 2011

2. Environmental Impact Assessment, by Canter Larry W., McGraw-Hill education
Edi (1996)

REFRENCE BOOKS:

1. Environmental Engineering, by Peavy, H. S, Rowe, D. R, Tchobanoglous, G.Mc-Graw
Hill International Editions, New York 1985.

2. Environmental Science and Engineering, by Suresh K. Dhaneja, S.K., Katania& Sons
Publication, New Delhi

3. Environmental Science and Engineering, by J. Glynn and Gary W. Hein Ke, Prentice
Hall Publishers.

4. Environmental Pollution and Control, by H. S. Bhatia, Galgotia Publication (P) Ltd,
Delhi

Online Learning Resources:

https://archive.nptel.ac.in/courses/124/107/124107160/
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23A102407 SMART GRID TECHNOLOGIES

(Open Elective- IIT)
Course Outcomes:
CO1: Understanding the Concept and Evolution of Smart Grids. L2
CO2: Analyzing Wide Area Monitoring System and Synchrophasor Technology. L4
CO3: Applying Smart Metering and Advanced Metering Infrastructure (AMI) Concepts. L3
CO4: Evaluating Information and Communication Technology (ICT) Systems in Smart Grids. L5
COS: Designing Smart Grid Applications and Cybersecurity Measures. L6

UNIT I Introduction to Smart Grid :

Evolution of Electric Grid — Need for Smart Grid — Difference between conventional & smart grid —
Overview of enabling technologies — International experience in Smart Grid deployment efforts —
Smart Grid road map for India — Smart Grid Architecture.

UNIT II Wide Area Monitoring System :

Fundamentals of Synchro phasor Technology — concept and benefits of Wide Area Monitoring System
— Structure and functions of Phasor Measuring Unit (PMU) and Phasor Data Concentrator (PDC) —
Road Map for Synchrophasor applications (NAPSI) — Operational experience and Blackout analysis
using PMU - Case study on PMU.

UNIT III Smart Meters:

Features and functions of Smart Meters — Functional specification — category of Smart Meters —
Automatic Meter Reading (AMR) and Advanced Metering Infrastructure (AMI) drivers and benefits —
AMI protocol — Demand Side Integration: Peak load, Outage and Power Quality management.

UNIT IV Information and Communication Technology:

Overview of Smart Grid Communication system — Modulation and Demodulation Techniques: Radio
Communication — Mobile Communication — Power Line Communication — Optical Fibre
Communication — Communication Protocol for Smart Grid.

UNIT VSmart Grid Applications and Cyber Security:

Applications : Overview and concept of Renewable Integration — Introduction to distributed
generation - Role of Protective Relaying in Smart Grid — House Area Network — Advanced Energy
Storage Technology: Flow battery — Fuel cell - SMES — Super capacitors — Plug — in Hybrid electric
Vehicles - Cyber Security: Security issues in DG, Distribution Automation, AMI, Electric Vehicle
Management Systems — Approach to assessment of smart grid cyber security risks — Methodologies.
Cyber Security requirements — Smart Grid Information Model.

TEXT BOOKS:

1. James Momoh, "SMART GRID : Fundamentals of Design and Analysis", John Wiley and
Sons, New York, 2012.

2. Janaka Ekanayake, Nick Jenkins, Kithsiri Liyanage, Jianzhong Wu, Akihiko Yokoyama,

"Smart Grid: Technology and Applications", John Wiley & Sons, New Jersey, 2012.
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REFERENCES:
1. Power Grid Corporation of India Limited, "Smart Grid Primer", 1st Edition, Power Grid

Corporation of India Limited, Bangalore, India, 2013.

2. Fereidoon.P.Sioshansi, "Smart Grid — Integrating Renewable, Distributed and Efficient
Energy", 1st Edition, Academic Press, USA, 2011.

3. Stuart Borlase, "Smart Grids: Infrastructure, Technology and Solutions", 1st Edition, CRC
Press Publication, England, 2013.

4. Phadke A G, Thorp J S, "Synchronized Phasor Measurements and Their Applications", 1st
Edition, Springer, Newyork, 2012.
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23A103704 3D PRINTING TECHNOLOGIES

(Open Elective-III)

Course objectives: Theobjectives of the courseareto

1 Understand the fundamental concepts of prototyping and distinguish between traditional and rapid
prototyping methods.
2 Demonstrate the working principles, materials, and applications of solid-, liquid-, and powder-based RP
systems.

3 Define the processes and classifications of rapid tooling and reverse engineering techniques.

4 Identify common errors in 3D printing and evaluate pre-processing, processing, and post-processing
issues.

5 Familiarize RP-related software and its role in applications such as design, manufacturing, and medical
fields.

Course Outcomes:Onsuccessfulcompletionofthecourse, thestudentwillbeable to,

1 Define and explain the evolution and need for rapid prototyping in modern product L1,L2,L6
development.

) Compare and contrast various 3D printing technologies based on working principles, L2,L4
materials, and limitations.

3 Apply knowledge of rapid tooling and reverse engineering techniques for industrial and L3,L5,L6
design applications.

4 Diagnose and interpret different types of errors encountered in 3D printing processes and | L2,L.3,L5,
recommend solutions.

5 Use RP-specific software tools to manipulate STL files and prepare models for printing in | L1,L3,L6

real-world scenarios.

UNIT I Introduction to 3D Printing

Introduction to Prototyping, Traditional Prototyping Vs. Rapid Prototyping (RP), Need for time
compression in product development, Usage of RP parts, Generic RP process, Distinction between RP
and CNC, other related technologies, Classification of RP.

UNIT II Solid and Liquid Based RP Systems

Working Principle, Materials, Advantages, Limitations and Applications of Fusion Deposition
Modelling (FDM), Laminated Object Manufacturing (LOM), Stereo lithography (SLA), Direct Light
Projection System (DLP) and Solid Ground Curing (SGC).

UNIT III Powder Based & Other RP Systems

Powder Based RP Systems: Working Principle, Materials, Advantages, Limitations and Applications
of Selective Laser Sintering (SLS), Direct Metal Laser Sintering (DMLS), Laser Engineered Net
Shaping (LENS) and Electron Beam Melting (EBM).

Other RP Systems: Working Principle, Materials, Advantages, Limitations and Applications of Three
Dimensional Printing (3DP), Ballastic Particle Manufacturing (BPM) and Shape Deposition
Manufacturing (SDM).

UNIT IV Rapid Tooling & Reverse Engineering

Rapid Tooling: Conventional Tooling Vs. Rapid Tooling, Classification of Rapid Tooling, Direct and
Indirect Tooling Methods, Soft and Hard Tooling methods.

Reverse Engineering (RE): Meaning, Use, RE — The Generic Process, Phases of RE Scanning,
Contact Scanners and Noncontact Scanners, Point Processing, Application Geometric Model,
Development

UNIT V

Errors in 3D Printing and Applications:
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Pre-processing, processing and post-processing errors, Part building errors in SLA, SLS, etc.
Software: Need for software, MIMICS, Magics, SurgiGuide, 3-matic, 3D-Doctor, Simplant,
Velocity2, VoXim, Solid View, 3DView, etc., software, Preparation of CAD models, Problems with
STL files, STL file manipulation, RP data formats: SLC, CLI, RPI, LEAF, IGES, HP/GL, CT, STEP.
Applications: Design, Engineering Analysis and planning applications, Rapid Tooling, Reverse
Engineering, Medical Applications of RP.

Textbooks:

1. Chee Kai Chua and Kah Fai Leong, —3D Printing and Additive Manufacturing Principles and
Applicationsl 5/e, World Scientific Publications, 2017.

2. lan Gibson, David W Rosen, Brent Stucker, —Additive Manufacturing Technologies: 3D
Printing, Rapid Prototyping, and Direct Digital Manufacturingl, Springer, 2/e, 2010.

Reference Books:

1. Frank W.Liou, —Rapid Prototyping & Engineering Applicationsl, CRC Press, Taylor &
Francis Group, 2011.

2. Rafiq Noorani, —Rapid Prototyping: Principles and Applications in Manufacturingl, John
Wiley&Sons, 2006.

Online Learning Resources:

e NPTEL Course on Rapid Manufacturing.
https://nptel.ac.in/courses/112/104/112104265/
https://www.hubs.com/knowledge-base/introduction-fdm-3d-printing/
https://slideplayer.com/slide/6927137/
https://www.mdpi.com/2073-4360/12/6/1334
https://www.centropiaggio.unipi.it/sites/default/files/course/material/2013-11-29%20-
%20FDM.pdf
https://lecturenotes.in/subject/197
https://www.cet.edu.in/noticefiles/258 Lecture%20Notes%200n%20RP-
ilovepdfcompressed.pdf
https://www.vssut.ac.in/lecture notes/lecture1517967201.pdf
e  https://www.youtube.com/watch?v=NkC8TNts4B4.
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23A104404 MICROPROCESSORS AND MICROCONTROLLERS
(Open Elective —III)
Course Objectives:

1. To comprehend the architecture, operation, and configurations of the 8086 microprocessors.
To get familiar with 8086 programming concepts, instruction set, and assembly language
development tools.

3. To study the interfacing of 8086 with memory, peripherals, and controllers for various
applications.

4. To learn the architecture, instruction set, and programming of the 8051 microcontrollers.

To understand microcontroller interfacing techniques, peripheral programming, and processor

comparisons.

W

Course Outcomes:
At the end of this course, the students will be able to

1. Gain knowledge on the architecture, operation, and configurations of the 8086
Microprocessors.

2. Get familiar with 8086 programming concepts, instruction set, and assembly language
development tools.

3. Know the interfacing of 8086 with memory, peripherals, and controllers for various
applications.

4. Learn the architecture, instruction set, and programming of the 8051 microcontrollers.

Understand microcontroller interfacing techniques, peripheral programming, and processor

comparisons.

UNIT1

W

8086 Architecture: Main features, pin diagram/description, 8086 microprocessor family, internal
architecture, bus interfacing unit, execution unit, interrupts and interrupt response, 8086 system
timing, minimum mode and maximum mode configuration.

UNIT II

8086 Programming: Program development steps, instructions, addressing modes, assembler
directives, writing simple programs with an assembler, assembly language program development
tools.

UNIT III

8086 Interfacing: Semiconductor memories interfacing (RAM, ROM), Intel 8255 programmable
peripheral interface, Interfacing switches and LEDS, Interfacing seven segment displays, software and
hardware interrupt applications, Intel 8251 USART architecture and interfacing, Intel 8237a DMA
controller, stepper motor, A/D and D/A converters, Need for 8259 programmable interrupt controllers.

UNIT IV

Microcontroller - Architecture of 8051 — Special Function Registers(SFRs) - I/O Pins Ports and
Circuits - Instruction set - Addressing modes - Assembly language programming.

UNIT V

Interfacing Microcontroller - Programming 8051 Timers - Serial Port Programming - Interrupts
Programming — LCD & Keyboard Interfacing - ADC, DAC & Sensor Interfacing - External Memory
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Interface- Stepper Motor and Waveform generation - Comparison of Microprocessor, Microcontroller,
PIC and ARM processors

Textbooks:

1. Microprocessors and Interfacing — Programming and Hardware by Douglas V Hall, SSSP Rao,
Tata McGraw Hill Education Private Limited, 3rdEdition,1994.

2. K M Bhurchandi, A K Ray, Advanced Microprocessors and Peripherals, 3" edition, McGraw
Hill Education, 2017.

3. Raj Kamal, Microcontrollers: Architecture, Programming, Interfacing and System Design, 2™
edition, Pearson, 2012.

References:

1. Ramesh S Gaonkar, Microprocessor Architecture Programming and Applications with the 8085,
6™ edition, Penram International Publishing, 2013.
2. Kenneth J. Ayala, The 8051 Microcontroller, 3™ edition, Cengage Learning, 2004.
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Course Objectives: The main objective of the course is to

e Introduce database management systems and to give a good formal foundation on the
relational model of data and usage of Relational Algebra

¢ Introduce the concepts of basic SQL as a universal Database language

e Demonstrate the principles behind systematic database design approaches by covering
conceptual design, logical design through normalization

e Provide an overview of physical design of a database system, by discussing Database
indexing techniques and storage techniques

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

* Understand the basic concepts of database management systems (L2)

* Analyze a given database application scenario to use ER model for conceptual design
of the database (L4)

» Utilize SQL proficiently to address diverse query challenges (L3).

* Employ normalization methods to enhance database structure (L3)

* Assess and implement transaction processing, concurrency control and database
recovery protocols in databases. (L4)

UNIT I: Introduction: Database system, Characteristics (Database Vs File System),
Database Users, Advantages of Database systems, Database applications. Brief introduction
of different Data Models; Concepts of Schema, Instance and data independence; Three tier
schema architecture for data independence; Database system structure, environment,
Centralized and Client Server architecture for the database.

Entity Relationship Model: Introduction, Representation of entities, attributes, entity set,
relationship, relationship set, constraints, sub classes, super class, inheritance, specialization,
generalization using ER Diagrams.

Unit II: Relational Model: Introduction to relational model, concepts of domain, attribute,
tuple, relation, importance of null values, constraints (Domain, Key constraints, integrity
constraints) and their importance, Relational Algebra, Relational Calculus. BASIC SQL:
Simple Database schema, data types, table definitions (create, alter), different DML
operations (insert, delete, update).

UNIT III: SQL: Basic SQL querying (select and project) using where clause, arithmetic &
logical operations, SQL functions(Date and Time, Numeric, String conversion).Creating
tables with relationship, implementation of key and integrity constraints, nested queries, sub
queries, grouping, aggregation, ordering, implementation of different types of joins,
view(updatable and non-updatable), relational set operations.

UNIT IV: Schema Refinement (Normalization):Purpose of Normalization or schema
refinement, concept of functional dependency, normal forms based on functional dependency
Lossless join and dependency preserving decomposition, (INF, 2NF and 3 NF), concept of
surrogate key, Boyce-Codd normal form(BCNF), MVD, Fourth normal form(4NF), Fifth
Normal Form (5NF).

UNIT V: Transaction Concept: Transaction State, ACID properties, Concurrent
Executions, Serializability, Recoverability, Implementation of Isolation, Testing for
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Serializability, lock based, time stamp based, optimistic, concurrency protocols, Deadlocks,
Failure Classification, Storage, Recovery and Atomicity, Recovery algorithm.
Introduction to Indexing Techniques: B+ Trees, operations on B+Trees, Hash Based
Indexing:

Textbooks:
1. Database Management Systems, 3™ edition, Raghurama Krishnan, Johannes Gehrke,
TMH (For Chapters 2, 3, 4)
2. Database System Concepts,5" edition, Silberschatz, Korth, Sudarsan,TMH (For
Chapter 1 and Chapter 5)

Reference Books:
1. Introduction to Database Systems, 8"edition, C J Date, Pearson.
2. Database Management System, 6 edition, RamezElmasri, Shamkant B. Navathe,
Pearson
3. Database Principles Fundamentals of Design Implementation and Management,
Corlos Coronel, Steven Motris, Peter Robb, Cengage Learning.

Web-Resources:
1. https:/mptel.ac.in/courses/106/105/106105175/
2. https://infyspringboard.onwingspan.com/web/en/app/toc/lex_auth 0127580666728202

2456_shared/overview
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Course Objectives:

1. To introduce the concept of cybercrime and its impact on information security, and provide an
overview of cybercriminal behavior and various classifications of cybercrimes.

2. To explore the methodologies used by cybercriminals to plan and execute attacks, including
techniques like social engineering, botnets, and cloud-related threats.

3. To understand the security risks associated with mobile and wireless devices, and examine
countermeasures for securing mobile computing in organizational environments.

4. To familiarize students with the tools and techniques used in committing cybercrimes, such as
phishing, malware, DoS/DDoS attacks, and code-based exploits.

5. To analyze the implications of cybercrime for organizations, including the cost of cyber
attacks, intellectual property issues, and challenges posed by social computing and web-based
threats.

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

1. Understand the fundamentals of cybercrime and information security, and explain the legal
and global perspectives, especially with reference to Indian IT Act 2000.

2. Analyze how cybercriminals plan and execute cyber offenses using techniques like social
engineering, cyber stalking, and botnets, including threats posed by cloud computing.

3. Evaluate the security challenges of mobile and wireless devices and formulate measures to
secure mobile environments within an organization.

4. Identify and explain various cyber attack tools and methods such as phishing, keyloggers,
Trojans, and SQL injection used in committing cybercrimes.

5. Assess the organizational implications of cybercrimes, including IPR issues, social media
risks, and formulate strategies to mitigate security and privacy challenges.

UNIT I Introduction to Cybercrime

Introduction, Cybercrime, and Information Security, Who are Cybercriminals, Classifications of
Cybercrimes, And Cybercrime: The legal Perspectives and Indian Perspective, Cybercrime and the
Indian ITA 2000, A Global Perspective on Cybercrimes.

UNIT II Cyber Offenses: How Criminals Plan Them

Introduction, How Criminals plan the Attacks, Social Engineering, Cyber stalking, Cyber cafe and
Cybercrimes, Botnets: The Fuel for Cybercrime, Attack Vector, Cloud Computing

UNIT III Cybercrime: Mobile and Wireless Devices

Introduction, Proliferation of Mobile and Wireless Devices, Trends in Mobility, Credit card Frauds in
Mobile and Wireless Computing Era, Security Challenges Posed by Mobile Devices, Registry
Settings for Mobile Devices, Authentication service Security, Attacks on Mobile/Cell Phones,

Mobile Devices:

Security Implications for Organizations, Organizational Measures for Handling Mobile,
Organizational Security Policies an Measures in Mobile Computing Era, Laptops.
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UNIT IV Tools and Methods Used in Cybercrime

Introduction, Proxy Servers and Anonymizers, Phishing, Password Cracking, Keyloggers and
Spywares, Virus and Worms, Trojan Horse and Backdoors, Steganography, DoS and DDoS attacks,
SQL Injection, Buffer Overflow.

UNIT V Cyber Security: Organizational Implications

Introduction, Cost of Cybercrimes and IPR issues, Web threats for Organizations, Security and
Privacy Implications, Social media marketing: Security Risks and Perils for Organizations, Social
Computing and the associated challenges for Organizations.

Textbooks:

1. Cyber Security: Understanding Cyber Crimes, Computer Forensics and Legal Perspectives, Nina
Godbole and Sunil Belapure, Wiley INDIA.

Reference Books:

1. Cyber Security Essentials, James Graham, Richard Howard and Ryan Otson, CRC Press.

2. Introduction to Cyber Security, Chwan-Hwa(john) Wu,J.Davidlrwin.CRC Press T&F Group
Online Learning Resources:

http://nptel.ac.in/courses/106105031/40

http://nptel.ac.in/courses/106105031/39

http://nptel.ac.in/courses/106105031/38
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WAVELET TRANSFORMS AND ITS APPLICATIONS

COs

Statements

Blooms
level

CO1

transforms

Understand wavelets and wavelet basis and characterize continuous and discrete wavelet

L2,L3

CO2

[lustrate the multi resolution analysis ad scaling functions

L3,L5

CO3

Implement discrete wavelet transforms with multirate digital filters

L3

CO4

Understand multi resolution analysis and identify various wavelets and evaluate their

time- frequency resolution properties.

L2,L3

COs5s

wavelet transforms to different fields

Design certain classes of wavelets to specification and justify the basis of the application of

L3,L5

Course Articulation Matrix:

PO1

PO2

PO3

PO4
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PO6

PO7

POS8

PO9

PO10

PO11

PO12

CO1

CO2

CO3

CO4

N W | W | W

NN

CO5

3

WIN[N[DN]|Ww

2

— == N DN

—_ | = —= | —= | —

1-Slightly,

UNIT - 1: Wavelets

2-Moderately, 3-Substantially.

UNIT - II: A Multiresolution Formulation of Wavelet Systems

the Wavelet Expansion.

UNIT —-IIT Filter Banks and the Discrete Wavelet Transform

UNIT -1V Time-Frequency and Complexity

47

(08)

Wavelets and Wavelet Expansion Systems - Wavelet Expansion- Wavelet Transform- Wavelet System-
More Specific Characteristics of Wavelet Systems -Haar Scaling Functions and Wavelets -
effectiveness of Wavelet Analysis -The Discrete Wavelet Transform- The Discrete-Time and
Continuous Wavelet Transforms.

(08)

Signal Spaces -The Scaling Function -Multiresolution Analysis - The Wavelet Functions - The
Discrete Wavelet Transform- A Parseval's Theorem - Display of the Discrete Wavelet Transform and

(08)
Analysis - From Fine Scale to Coarse Scale- Filtering and Down-Sampling or Decimating -Synthesis -
From Coarse Scale to Fine Scale -Filtering and Up-Sampling or Stretching - Input Coefficients -
Lattices and Lifting - -Different Points of View.

(08)

Multiresolution versus Time-Frequency Analysis- Periodic versus Nonperiodic Discrete Wavelet
Transforms -The Discrete Wavelet Transform versus the Discrete-Time Wavelet Transform-
Numerical Complexity of the Discrete Wavelet Transform.
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UNIT-V Bases and Matrix Examples (08)

Bases, Orthogonal Bases, and Biorthogonal Bases -Matrix Examples - Fourier Series Example - Sine
Expansion Example - Frames and Tight Frames - Matrix Examples -Sine Expansion as a Tight Frame
Example.

TEXT BOOK:

1. C. Sidney Burrus, Ramesh A. Gopinath, —Introduction to Wavelets and Wavelets
Transformsl, Prentice Hall, (1997).

2. James S. Walker, —A Primer on Wavelets and their Scientific Applicationsl, CRC Press,
(1999)..

REFERENCES:

1. RaghuveerRao, —Wavelet Transformsl, Pearson Education, Asia

2. C.S. Burrus, Ramose and A. Gopinath, Introduction to Wavelets and Wavelet Transform,
Prentice Hall Inc.

1. http://users.rowan.edu/~polikar/ WAVELETS/WTtutorial.html

2. http://www.wavelet.org/

3. http://www.math.hawaii.edu/~dave/Web/Amara's%20Wavelet%20Page.htm

4. https://jgichina.wordpress.com/wp-content/uploads/2012/02/ten-lectures-of-
waveletsefbc88e5b08fe6b3a2e58d81e8aeb2efbc891.pdf
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23A100051 SMART MATERIALS AND DEVICES Credits
(Common to all branches) 3-0-0:3
Open Elective-111
Course Objectives
1 | To provide exposure to smart materials and their engineering applications.
2 | To impart knowledge on the basics and phenomenon behind the working of smart materials
3 | To explain the properties exhibited by smart materials
4 | To educate various techniques used to synthesize and characterize smart materials
5 | To identify the required smart material for distinct applications/devices

UNIT I Introduction to Smart Materials 9H
Historical account of the discovery and development of smart materials, Shape memory materials,
chromoactive materials, magnetorheological materials, photoactive materials, Polymers and polymer
composites (Basics).

UNIT II Properties of Smart Materials 9H
Optical, Electrical, Dielectric, Piezoelectric, Ferroelectric, Pyroelectric and Magnetic properties of
smart materials.

UNIT III Synthesis of Smart Materials 9H
Chemical route: Chemical vapour deposition, Sol-gel technique, Hydrothermal method, Mechanical
alloying and Thin film deposition techniques: Chemical etching, Spray pyrolysis.

UNIT IV Characterization Techniques 9H
Powder X-ray diffraction, Raman spectroscopy (RS), UV-Visible spectroscopy, Scanning electron
microscopy (SEM), Transmission electron microscopy (TEM), Atomic force microscopy (AFM).

UNIT V Smart Materials based Devices 9H
Devices based on smart materials: Shape memory alloys in robotic hands, piezoelectric based devices,
MEMS and intelligent devices.

Textbooks:

1. YaserDahman, Nanotechnology and Functional Materials for Engineers-, Elsevier, 2017
2. E. Zschech,C. Whelan, T. Mikolajick, Materials for Information Technology: Devices,
Interconnects and Packaging Springer-Verlag London Limited 2005.

Reference Books:

1. Gauenzi,P.,Smart Structures, Wiley, 2009.

2. MahmoodAliofkhazraei, Handbook of functional nanomaterials, Vol (1&2), Nova Publishers, 2014
3. Handbook of Smart Materials, Technologies, and Devices: Applications of
Industry,4.0,Chaudhery

MustansarHussain, Paolo Di Sia, Springer,2022.

4. Fundamentals of Smart Materials,Mohsen Shahinpoor, Royal Society of Chemistry, 2020

NPTEL course link: https://onlinecourses.nptel.ac.in/noc22 mel7/preview
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Course Outcomes Blooms
Level
Identify key discoveries that led to modern applications of shape memory materials, L1,L2,L3,
CO1 . .
describe the two phases in shape memory alloys. L4
Describe how different external stimuli (light, electricity, heat, stress, and
co2 magnetism) influence smart material properties. L1L2, L3
CcOo3 Summarize various types of synthesis of smart materials L1,L2, L3
CO4 Analyze various characterization techniques used for smart materials L1,L2, L3
CO5 Interpret the importance of smart materials in various devices L1,L2
Course Articulation Matrix:
PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | PO8 | POY | PO10 | PO11 | PO12
cor 3 3 2 2 1
coz2 3 3 2 1 1
Co3 3 3 1 1 1
COo4 3 2 1 1 1
COs |3 3 1 1 -

1-Slightly, = 2-Moderately, 3-Substantially.
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INTRODUCTON TO QUANTUM MECHANICS
23A100058 .
Open Elective — III 3 0 0
COURSE OBJECTIVES
1 To understand the fundamental differences between classical and quantum mechanics.
2 To study wave-particle duality, uncertainty principle, and their implications.
3 To learn and apply Schrédinger equations to basic quantum systems.
4 To use operator formalism and mathematical tools in quantum mechanics.
5 To explore angular momentum, spin and their quantum mechanical representations.

UNIT-I: PRINCIPLES OF QUANTUM MECHANICS

Introduction: Limitations of classical Mechanics, Difficulties with classical theories of black body
radiation and origin of quantum theory of radiation.Wave-particle duality: de Broglie wavelength,
Heisenberg uncertainty principle.Schrodinger time independent and time dependent wave equation,
Solution of the time dependent Schrodinger equation, Concept of stationary states, Physical
significance of wave function (y), Orthogonal, Normalized and Orthonormal functions

UNIT- II: ONE DIMENSIONAL PROBLEMS AND SOLUTIONS

Potential step — Reflection and Transmission at the interface. Potential well: Square well potential
with rigid walls, Square well potential with finite walls. Potential barrier: Penetration of a potential
barrier (tunneling effect). Periodic potential and Harmonic oscillator, Energy eigen functions and
eigen values.

UNIT-III: OPERATOR FORMALISM
Operators, Operator Algebra, Eigen values and Figen vectors, Postulates of quantum mechanics,
Matrix representation of wave functions and linear operators.

UNIT-IV: MATHEMATICAL TOOLS FOR QUANTUM MECHANICS

The concept of row and column matrices, Matrix algebra,Hermitian operators — definition. Dirac‘s bra
and ket notation, Expectation values, Heisenberg (operator) representation of harmonic oscillator,
Ladder operators and their significance.

UNIT- V : ANGULAR MOMENTUM AND SPIN

Angular momentum operators: Definition. Eigen functions and Eigen values of AM operators. Matrix
representation of angular momentum operators, System with spin half(1/2), Spin angular momentum,
Pauli‘s spin matrices. Clebsch-Gordon coefficients. Rigid Rotator: Eigen functions and Eigen values.

BOOKS FOR STUDY:

1. Quantum Mechanics. Vol 1, A. MessaiaNoth-Holland Pub. Co., Amsterdam,(1961).

2. A Text Book of Quantum Mechanics. P.M.Mathews and K.Venkatesam, Tata McGraw Hill, New
Delhi,(1976).

3. Introduction to Quantum Mechanics. R.H.Dicke and J.P.Witke, Addison-Wisley
Pub.Co.Inc.,London, (1960).

4. Quantum Mechanics. S.L.Gupta, V.Kumar, H.V.Sarama and R.C.Sharma, Jai PrakashNath& Co,
Meerut, (1996).

REFERENCE BOOKS:

1. Quantum Mechanics. L.I. Schiff, McGraw Hill Book Co., Tokyo, (1968).
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2. Introduction to Quantum Mechanics. Richard L. Liboff, Pearson Education Ltd (Fourth Edn.)
2003.

CourseOutcomes Blooms
After completing this course, students will be able to: Level
CO1 [Explain the key principles of quantum mechanics and wave-particle duality L1,L2
CO2 |Apply Schrodinger equations to solve one-dimensional quantum problems L3, L4
CO3 Solve quantum mechanical problems using operator and matrix methods. L2, 14
CO4 [Evaluate quantum states using Dirac notation and expectation values. L5
COS |Analyze angular momentum and spin systems using Pauli matrices and operators. L4, L5

NPTEL courses link :

4. https://archive.nptel.ac.in/courses/115/101/115101107/
5. https://archive.nptel.ac.in/courses/122/106/122106034/
6. https://nptel.ac.in/courses/115106066

CourseArticulationMatrix:

PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | POS | PO9 | PO10 | PO11 | PO12
colr 3 3 2 2 2
coz2 |3 2 2 1 1
Cco3 |3 3 2 1 1
COo4 |3 3 3 2 3
Cos 3 3 1 1 1

1-Slightly, 2-Moderately, 3-Substantially.
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23A100052 GREEN CHEMISTRY AND CATALYSIS FOR Credits
SUSTAINABLE ENVIRONMENT 3-0-0:3
(Common to all branches)
Open Elective-II1
Course Objectives
! To Understand Principle And Concepts Of Green Chemistry.
2 To Understand The Types Of Catalysis And Industrial Applications.
3 To Apply Green Solvents In Chemical Synthesis.
4 To Enumerate Different Sourced Of Green Energy.
> To Apply Alternative Greener Methods Foe Chemical Reactions
Course Outcomes
Apply the Green chemistry Principles for day to day life as well as synthesis, describe
CO1 the sustainable development and green chemistry, Explain economic and un-economic
reactions, Demonstrate Polymer recycling.
Explain Heterogeneous catalyst and its applications in Chemical and Pharmaceutical
co2 Industries, Differentiate Homogeneous and Heterogeneous catalysis, Identify the
importance of Bio and Photo Catalysis, Discuss Transition metal and Phase transfer
Catalysis
Demonstrate Green solvents and importance, Discuss Supercritical carbondioxide,
COo3 : o .
Explain Supercritical water, recycling of green solvents.
Describe importance of Biomass and Solar Power, Illustrate Sonochemistry, Apply
CO4 Green Chemistry for Sustainable Development; discuss the importance of Renewable
resources, mechanochemical synthesis.
Discuss Alternative green methods like Photoredox catalysis, single electron transfer
CO5 reactions (SET), Photochemical Reactions, Microwave-assisted Reactions and
Sonochemical reactions, examples and applications.

Mapping between Course Outcomes and Programme Qutcomes

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | POI11 | POI12

CO1

CO2

CO3

CO4

CO5

UNIT 1: PRINCIPLES AND CONCEPTS OF GREEN CHEMISTRY

Introduction,

Green chemistry Principles, sustainable development and green chemistry, E factor,

atom economy, atom economic Reactions: Rearrangement and addition reactions and atom un-
economic reactions: Substitution, elimination and Wittig reactions, Reducing Toxicity. Waste -
problems and Prevention: Design for degradation, Polymer recycling
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UNIT 2: CATALYSIS AND GREEN CHEMISTRY

Introduction, Types of catalysis, Heterogeneous catalysis: Basics of Heterogeneous Catalysis, Zeolite
and the Bulk Chemical Industry, Heterogeneous Catalysis in the Fine Chemical and Pharmaceutical
Industries, Catalytic Converters, Homogeneous catalysis: Transition Metal Catalysts with Phosphine
Ligands, Greener Lewis Acids, and Phase transfer catalysis, Bio-catalysis and Photo-catalysis with
examples.

UNIT 3: GREEN SOLVENTS IN CHEMICAL SYNTHESIS

Green Solvents: Concept, Tools and techniques for solvent selection, supercritical fluids: Super
critical carbondioxide, super critical water, Polyethylene glycol (PEG), Ionic liquids, Recyling of
green solvents.

UNIT 4: EMERGING GREENER TECHNOLOGIES

Biomass as renewable resource, Energy: Energy from Biomass, Solar Power, Chemicals from
Renewable Feedstock’s, Chemicals from Fatty Acids, Polymers from Renewable Resources,
Alternative Economies: The Syngas Economy, The Biorefinery, Design for energy efficiency,
Mechanochemical synthesis.

UNIT 5: ALTERNATIVE GREENER METHODS

Photochemical Reactions - Examples, Advantages and Challenges, Photoredox catalysis, single
electron transfer reactions (SET), Examples of Photochemical Reactions, Microwave-assisted
Reactions and Sonochemical reactions, examples and applications.

Text Books :
1. M. Lancaster, Green Chemistry An Introductory Text, Royal Society Of Chemistry,
2002.

2. Paul T. Anastas And John C. Warner, Green Chemistry Theory And Practice, 4™
Edition, Oxford University Press, Usa

References :

1. Green Chemistry for Environmental Sustainability, First Edition, Sanjay K. Sharma
and AckmezMudhoo, CRC Press, 2010.

2. [Edited by AlvisePerosa and Maurizio Selva , Hand Book of Green chemistry Volume 8:

Green Nanoscience, wiley-VCH, 2013.
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Course Objectives:

e To encourage all round development of the students by focusing on productive skills
e To make the students aware of Goal setting and writing skills
e To enable them to know the importance of presentation skills in achieving desired goals.
e To help them develop organizational skills through group activities
To function effectively with heterogeneous teams

Course Outcomes (CO): Blooms Level
CO1: Understand the importance of goals and try to achieve them L1,L2
CO2: Explain the significance of self-management L1,L2
CO3: Apply the knowledge of writing skills in preparing eye-catchy resumes L3
CO4: Analyse various forms of Presentation skills L4
COS: Judge the group behaviour appropriately L5
CO6: Develop skills required for employability. L3,L6
UNIT - 1 | Goal Setting and Self-Management | Lecture Hrs

Definition, importance, types of Goal Setting — SMART Goal Setting — Advantages-Motivation —
Intrinsic and Extrinsic Motivation — Self-Management - Knowing about self — SWOC Analysis

UNIT - 1I | Writing Skills | Lecture Hrs

Definition, significance, types of writing skills — Resume writing Vs CV Writing - E-Mail writing,
Cover Letters - E-Mail Etiquette -SoP (Statement of Purpose)

UNIT - III | Technical Presentation Skills | Lecture Hrs

Nature, meaning & significance of Presentation Skills — Planning, Preparation, Presentation, Stage
Dynamics —Anxiety in Public speaking (Glossophobia)- PPT & Poster Presentation

UNIT - IV | Group Presentation Skills | Lecture Hrs

Body Language — Group Behaviour - Team Dynamics — Leadership Skills — Personality Manifestation-
Group Discussion-Debate —Corporate Etiquette

UNIT -V | Job Cracking Skills | Lecture Hrs

Nature, characteristics, importance & types of Interviews — Job Interviews — Skills for success — Job
searching skills - STAR method - FAQs- Answering Strategies — Mock Interviews

Textbooks:

1. Sabina Pillai, Agna Fernandez. Soft Skills & Employability Skills,2014.Cambridge Publisher.

2. Alka Wadkar. Life Skills for Success, Sage
Publications, 2016.

Reference Books:

1. Gangadhar Joshi. Campus to Corporate Paperback , Sage Publications. 2015

2. Sherfield Montogomery Moody,Cornerstone Developing Soft Skills, Pearson Publications. 4 Ed. 2008

3. Shikha Kapoor. Personality Development and Soft Skills - Preparing for Tomorrow .1 Edition, Wiley, 2017.

4. M. Sen Gupta, Skills for Employability, Innovative Publication, 2019.

5. Steve Duck and David T McMahan, The Basics f Communication Skills A Relational Perspective, Sage press, 2012.

Online Learning Resources:

https://youtu.be/gklLsn4ddmTs

https://youtu.be/2bfO9K2rR Wwo

https://youtu.be/FchfE3c2jzc

https://youtu.be/xBalLg]Z0t6 A?list=PLzf4AHHIsQFwJZel j2PUy0pwjVUgj7K1J
https://www.youtube.com/c/skillopedia/videos
https://onlinecourses.nptel.ac.in/noc25 _hs96/preview
https://onlinecourses.nptel.ac.in/noc21_hs76/preview
https://archive.nptel.ac.in/courses/109/107/109107172/#
https://archive.nptel.ac.in/courses/109/104/109104107/

LSRN R RN
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Course Objectives:
The objectives of this course are to make the student :
1. To understand raster-based spatial analysis techniques, including query, overlay, and
cost-distance analysis.
2. To analyze vector-based spatial analysis techniques such as topology, overlay, and
proximity analysis.
3. To apply network analysis techniques for geocoding, shortest path analysis, and
location-allocation problems.
4. To evaluate surface and geostatistical analysis methods, including terrain modeling,
watershed analysis, and spatial interpolation.
5. To assess GIS customization, Web GIS, and mobile mapping techniques for real-
world applications.

Course Outcomes:
Upon successful completion of the course, students will be able to:
1. Understand raster-based spatial analysis techniques, including query, overlay, and
cost-distance analysis.
2. Analyze vector-based spatial analysis techniques such as topology, overlay, and
proximity analysis.
3. Apply network analysis techniques for geocoding, shortest path analysis, and
location-allocation problems.
4. Evaluate surface andgeostatistical analysis methods, including terrain modeling,
watershed analysis, and spatial interpolation.
5. Assess GIS customization, Web GIS, and mobile mapping techniques for real-world
applications.

CO — PO Articulation Matrix

Course | PO | PO | PO | PO | PO | PO | PO | PO |PO | P | P | P |PS PS
Outco |1 |2 |3 |4 |5 |6 |7 (8 |9 O|0|0|01 |02
mes 10 | 11 | 12
co-1 |3 - - - 2 |- - - - - |- |- |3 3
co-2 |3 3 - - 2 |- - - - - |- 12 |3 3
CcO-3 |3 - 3 2 |3 - - - - - |- |- |3 3
CcCO-4 |- - 3 3 3 - 2 - - - |- |- |3 3
Cco-5 |- - - - 3 3 3 2 - - |- |- |3 3
UNIT - I | \
RASTER ANALYSIS

Raster Data Exploration: Query Analysis - Local Operations: Map Algebra, Reclassification,
Logical and Arithmetic Overlay Operations—Neighborhood - Operations: Aggregation,
Filtering — Extended Neighborhood-Operations- Zonal Operations - Statistical Analysis —
Cost-Distance Analysis-Least Cost Path.

UNIT - 1I | \
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VECTOR ANALYSIS

Non-Topological Analysis: Attribute Database Query, Structured Query Language, Co-
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Ordinate Transformation, Summary Statistics, Calculation of Area, Perimeter and Distance —
topological Analysis: Reclassification, Aggregation, Overlay Analysis: Point-In-Polygon,
Line-In-Polygon, Polygon-On-Polygon: Clip, Erase, Identity, Union, Intersection — Proximity
Analysis: Buffering

UNIT - 111 \ \

NETWORK ANALYSIS

Network — Introduction - Network Data Model — Elements of Network - Building A Network
Database - Geocoding — Address Matching - Shortest Path in A Network — Time and
Distance Based Shortest Path Analysis — Driving Directions — Closest Facility Analysis —
Catchment / Service Area Analysis-Location-Allocation Analysis

UNIT - IV | |

SURFACE and GEOSTATISTICAL ANALYSIS

Surface Data — Sources of X,Y, Z Data — DEM, TIN — Terrain Analysis — Slope, Aspect,
Viewshed, Watershed Analysis: Watershed Boundary, Flow Direction, Flow Accumulation,
Drainage Network, Spatial Interpolation: IDW, Spline, Kriging, Variogram.

UNIT -V | |

CUSTOMISATION, WEB GIS, MOBILE MAPPING

Customisation of GIS: Need, Uses, Scripting Languages —Embedded Scripts — Use of Python
Script - Web GIS: Web GIS Architecture, Advantages of Web GIS, Web Applications-
Location Based Services: Emergency and Business Solutions - Big Data Analytics.

TEXT BOOKS:

1. Kang — Tsung Chang, Introduction to Geographical Information System, 4th Ed.,
Tata McGraw Hill Edition, 2008.

2. Lo, C.P. andYeung, Albert K.W., Concepts and Techniques of Geographic
Information Systems Prentice Hall, 2002.

REFRENCE BOOKS:
1. Michael N. Demers, Fundamentals of Geographic Information Systems,
Wiley,2009

2. Ian Heywood, Sarah Cornelius, Steve Carver, Srinivasaraju, —An Introduction to
Geographical Information Systems, Pearson Education, 2nd Edition, 2007.

3. John Peter Wilson, The Handbook of Geographic Information Science, Blackwell
Pub.,2008

Online Learning Resources:

https://archive.nptel.ac.in/courses/105/105/105105202/
https://onlinecourses.nptel.ac.in/nocl19 cs76/preview
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Course Objectives:
The objectives of this course are to make the student :
1. To understand the types, sources, and characteristics of solid waste, along with
regulatory frameworks.
2. To analyze engineering systems for solid waste collection, storage, and transportation.
3. To apply resource and energy recovery techniques for sustainable solid waste

management.

4. To evaluate landfill design, construction, and environmental impact mitigation
strategies.

5. To assess hazardous waste management techniques, including biomedical and e-waste
disposal.

Course Outcomes:

1. Understand the types, sources, and characteristics of solid waste, along with
regulatory frameworks.

2. Analyze engineering systems for solid waste collection, storage, and transportation.

3. Apply resource and energy recovery techniques for sustainable solid waste
management.

4. Evaluate landfill design, construction, and environmental impact mitigation strategies.

5. Assess hazardous waste management techniques, including biomedical and e-waste

CO — PO Articulation Matrix

Course | PO | PO | PO | PO | PO | PO | PO | PO (PO (P | P | P |PS PS
Outco 1 2 3 4 5 6 7 8 9 O[O0]| 0|01 |02
mes 10 | 11 | 12

CcOo-1 |3 |- - - 2 |- 2 |- - - |- |- |3 3
CO-2 |3 |3 - - 2 |- 3 - - - |- |2 |3 3
CO-3 |3 |- 3 12 |3 - 3 - - - |- |- |3 3
CO-4 |- - 3 3 3 - 3 12 |- - |- |- |3 3
CO-5 |- - - - 3 3 3 3 - - |- |- |3 3

UNIT -1 | |

Solid Waste: Definitions, Types of Solid Wastes, Sources of Solid Wastes, Characteristics,
and Perspectives; Properties of Solid Wastes, Sampling of Solid Wastes, Elements of Solid
Waste Management - Integrated Solid Waste Management, Solid Waste Management Rules
2016.

UNIT - 1I | |

Engineering SystemsforSolid Waste Management: Solid Waste Generation; On-Site
Handling, Storage and Processing; Collection of Solid Wastes; Stationary Container System
and Hauled Container Systems — Route Planning - Transfer and Transport; Processing
Techniques;

UNIT - II | |

Engineering Systems for Resource and Energy Recovery: Processing Techniques; Materials
Recovery Systems; Recovery of Biological Conversion Products — Composting, Pre and Post
Processing, Types of Composting, Critical Parameters, Problems With Composing - Recovery
of Thermal Conversion Products; Pyrolisis, Gasification, RDF - Recovery of Energy From
Conversion Products; Materials and Energy Recovery Systems.
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UNIT - IV \

Landfills: Evolution of Landfills — Types and Construction of Landfills — Design
Considerations — Life of Landfills- Landfill Problems — Lining of Landfills — Types of Liners
— Leachate Pollution and Control — Monitoring Landfills — Landfills Reclamation.

UNIT-V \ \

Hazardous Waste Management: — Sources and Characteristics, Effects On Environment, Risk
Assessment — Disposal of Hazardous Wastes — Secured Landfills, Incineration - Monitoring —
Biomedical Waste Disposal, E-Waste Management, Nuclear Wastes, Industrial Waste
Management

TEXT BOOKS:

1. Tchobanoglous G, Theisen H and Vigil SA _Integrated Solid Waste Management,
Engineering Principles and Management Issues‘ McGraw-Hill, 1993.

2. Vesilind PA, Worrell W and Reinhart D, _Solid Waste Engineering‘ Brooks/Cole
Thomson Learning Inc., 2002.

REFRENCE BOOKS:

1. Peavy, H.S, Rowe, D.R., and G. Tchobanoglous, _Environmental Engineering‘, McGraw
Hill Inc., New York, 1985.

2. Qian X, Koerner RM and Gray DH, _Geotechnical Aspects of Landfill Design and
Construction® Prentice Hall, 2002.

Online Learning Resources:

https://archive.nptel.ac.in/courses/105/103/105103205/
https://archive.nptel.ac.in/courses/120/108/120108005/
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23A102408 ELECTRIC VEHICLES

(Open Elective -1V)

Course Objectives: To make the student

* Remember and understand the differences between conventional Vehicle and Electric Vehicles,
electro mobility and environmental issues of EVs.

* Analyze various EV configurations, parameters of EV systems and Electric vehicle dynamics.

* Analyze the basic construction, operation and characteristics of fuel cells and battery charging
techniques in HEV systems.

*Design and analyze the various control structures for Electric vehicle.

Course Outcomes (CO): Student will be able to

CO 1: To understand and differentiate between Conventional Vehicle and Electric Vehicles, electro
mobility and environmental issues of EVs. -L2

CO 2: Understand Various dynamics of Electric Vehicles. -L.2

CO 3: To remember and understand various configurations in parameters of EV system and dynamic
aspects of EV. -L1

CO 4: To analyze fuel cell technologies in EV and HEV systems. -L3

CO 5: To analyze the battery charging and controls required of EVs. -L3

UNIT I Introduction to EV Systems and Energy Sources:

Past, Present and Future of EV - EV Concept- EV Technology- State-of-the Art of EVs- EV
configuration- EV system- Fixed and Variable gearing- Single and multiple motor drive- In-wheel
drives- EV parameters: Weight, size, force and energy, performance parameters. Electro mobility and
the environment- History of Electric power trains- Carbon emissions from fuels- Green houses and
pollutants- Comparison of conventional, battery, hybrid and fuel cell electric systems.

UNIT II EV Propulsion and Dynamics:

Choice of electric propulsion system- Block diagram- Concept of EV Motors- Single and multi-
motor configurations- Fixed and variable geared transmission- In-wheel motor configuration-
Classification - Electric motors used in current vehicle applications - Recent EV Motors- Vehicle load
factors- Vehicle acceleration.

UNIT III Fuel Cells:

Introduction of fuel cells- Basic operation- Model - Voltage, power and efficiency- Power plant
system — Characteristics- Sizing - Example of fuel cell electric vehicle - Introduction to HEV- Brake
specific fuel consumption - Comparison of Series-Parallel hybrid systems- Examples.

UNIT IV Battery Charging and Control:

Battery charging: Basic requirements- Charger architecture- Charger functions- Wireless charging-
Power factor correction.

Control: Introduction- Modeling of electro mechanical system- Feedback controller design approach-
PI controller‘s designing- Torque-loop, Speed control loop compensation- Acceleration of battery
electric vehicle.

UNIT V Energy Storage Technologies:

Role of Energy Storage Systems- Thermal- Mechanical-Chemical- Electrochemical- Electrical -
Efficiency of energy storage systems- Super capacitors-Superconducting Magnetic Energy Storage
(SMES)- SOC- SoH -fuel cells - G2V- V2G- Energy storage in Micro-grid and Smart grid- Energy
Management with storage systems- Battery SCADA

Textbooks:
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1.C.C Chan, K.T Chau: Modern Electric Vehicle Technology, Oxford University Press Inc., New York
2001,1st Edition

2.Ali Emadi, —Advanced Electric Drive Vehiclesl, CRC Press, 2017,1st Edition

Reference Books:
1. Electric and Hybrid Vehicles Design Fundamentals, Igbal Husain, CRC Press 2021, 3rd Edition.

2.Francisco Diaz-Gonzalez, Andreas Sumper, Oriol Gomis-Bellmunt,| Energy Storage in Power
Systemsl Wiley Publication, ISBN: 978-1-118-97130-7, Mar 2016, 1st Edition

3.A.G.Ter-Gazarian, —Energy Storage for Power Systemsl, the Institution of Engineering and
Technology (IET) Publication, UK, (ISBN — 978-1-84919-219-4), Second Edition, 2011.

4. Mehrdad Ehsani, Yimi Gao, Sebastian E. Gay, Ali Emadi, —Modern Elelctric, Hybrid Elelctric and
Fuel Cell Vehicles: Fundamentals, Theory and Designl, CRC Press, 2004,1st Edition

5.James Larminie, John Lowry, —Electric Vehicle Technology Explainedl, Wiley, 2003,2nd Edition.
Online Learning Resources:

1. https://nptel.ac.in/courses/108/102/108102121/
2. https://nptel.ac.in/syllabus/108103009
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23A103703¢ TOTAL QUALITY MANAGEMENT
(Open Elective-1V).

Course objectives: Theobjectives of the courseareto

Familiarize the basic concepts of Total Quality Management.

Expose with various quality issues in Inspection.

Gain Knowledge on quality control and its applications to real time..

Understand the extent of customer satisfaction by the application of various quality concepts.

DN R W|IN|—

Demonstrate the importance of Quality standards in Production

Course Outcomes:Onsuccessfulcompletionofthecourse, thestudentwillbeable to,

1 | Define and develop on quality Management philosophies and analyze quality costs | L1,L3,L4
frameworks.

2 | Understanding of the historical development of Total Quality Management (TQM), | L2, L3,L6
implementation, and real-world applications through case studies.

3 | Evaluate the cost of poor quality, process effectiveness and efficiency to analyze areas for | L.2,L.4,L5
improvement.

4 | Apply benchmarking and business process reengineering to improve management | L3,L5,L6
processes.

5 | Demonstrate the set of indications to evaluate performance excellence of an organization | L1,L2,L5

UNIT -1 Introduction:

Definition of Quality, Dimensions of Quality, Definition of Total quality management, Quality
Planning, Quality costs — Analysis, Techniques for Quality costs, Basic concepts of Total Quality
Management.

UNIT-1I Historical Review:

Historical Review: Quality council, Quality statements, Strategic Planning, Deming Philosophy,
Barriers of TQM Implementation, Benefits of TQM, Characteristics of successful quality leader,
Contributions of Gurus of TQM, Case studies.

UNIT - 1II TQM Principles:

Customer Satisfaction — Customer Perception of Quality, Customer Complaints, Service Quality,
Customer Retention, Employee Involvement — Motivation, Empowerment teams, Continuous Process
Improvement — Juran Trilogy, PDSA Cycle, Kaizen, Supplier Partnership — Partnering, sourcing,
Supplier Selection, Supplier Rating, Relationship Development, Performance Measures Basic
Concepts, Strategy, Performance Measure Case studies.

UNIT -1V TQM Tools:

Benchmarking — Reasons to Benchmark, Benchmarking Process, Quality Function Deployment
(QFD) — House of Quality, QFD Process, Benefits, Taguchi Quality Loss Function, Total Productive
Maintenance (TPM) — Concept, Improvement Needs, FMEA — Stages of FMEA, The seven tools of
quality, Process capability, Concept of Six Sigma, New Seven management tools, Case studies.

UNIT-V Quality Systems:

Need for ISO 9000 and Other Quality Systems, ISO 9000: 2000 Quality System — Elements,
Implementation of Quality System, Documentation, Quality Auditing, QS 9000, ISO 14000 —
Concept, Requirements and Benefits, Case Studies.

Text Books:

1.Dale H Besterfield, Total Quality Management, Fourth Edition, Pearson Education, 2015.

2.Subburaj Ramaswamy, Total Quality Management, Tata Mcgraw Hill Publishing Company Ltd.,
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3.Joel E.Ross , Total Quality Management, Third Eition, CRC Press, 2017.

Reference Books:

1.Narayana V and Sreenivasan N.S, Quality Management — Concepts and Tasks, New Age
International, 1996.

2.Robert L.Flood, Beyond TQM, First Edition, John Wiley & Sons Ltd, 1993.

3.Richard S. Leavenworth & Eugene Lodewick Grant, Statistical Quality Control, Seventh Edition,
Tata Mcgraw Hill, 2015

4.Samuel Ho , TQM — An Integrated Approach, Kogan Page Ltd, USA, 1995.

Online Learning Resources:

. https://www.youtube.com/watch?v=VD6tXadibk0

. https://www.investopedia.com/terms/t/total-quality-management-tqm.asp
. https://blog.capterra.com/what-is-total-quality-management/

. https://nptel.ac.in/courses/110/104/110104080/

. https://onlinecourses.nptel.ac.in/noc21 mg03/preview

. https://nptel.ac.in/courses/110/104/110104085/

. https://nptel.ac.in/noc/courses/noc18/SEM2/noc18-mg39/
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23A104405 TRANSDUCERS AND SENSORS

(Open Elective —IV)
Course Objectives:

1. To understand characteristics of Instrumentation System and the operating principle
of motion transducers.

2. To explore working principles, and applications of different temperature transducers
and Piezo-electric sensors.

3. To provide knowledge on flow transducers and their applications.
4. To study the working principles of pressure transducers.
5. To introduce working principle and applications of force and sound transducers.

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

1. Understand characteristics of Instrumentation System and the operating principle of
motion transducers.

2. Explore working principles, and applications of different temperature transducers and
Piezo-electric sensors.

3. Gain knowledge on flow transducers and their applications.

4. Learn the working principles of pressure transducers.

5. Understand the working principle and applications of force and sound transducers.
UNITI

Introduction: General Configuration and Functional Description of measuring instruments, Static
and Dynamic Characteristics of Instrumentation System, Errors in Instrumentation System, Active and
Passive Transducers and their Classification.

Motion Transducers: Resistive strain gauge, LVDT, RVDT, Capacitive transducers, Piezo-electric
transducers, seismic displacement pick-ups, vibrometers and accelerometers.

UNIT II

Temperature Transducers: Standards and calibration, fluid expansion and metal expansion type
transducers - bimetallic strip, Thermometer, Thermistor, RTD, Thermocouple and their characteristics.

Hall effect transducers, Digital transducers, Proximity devices, Bio-sensors, Smart sensors, Piezo-
electric sensors.

UNIT III

Flow Transducers: Bernoulli‘s principle and continuity, Orifice plate, Nozzle plate, Venture tube,
Rotameter, Anemometers, Electromagnetic flow meter, Impeller meter and Turbid flow meter.

UNIT IV

Pressure Transducers: Standards and calibration, different types of manometers, elastic transducers,
diaphragm bellows, bourdon tube, capacitive and resistive pressure transducers, high and low pressure
measurement.

UNIT V

Force and Sound Transducers: Proving ring, hydraulic and pneumatic load cell, dynamometer and
gyroscopes. Sound level meter, sound characteristics, Microphone.
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TEXT BOOKS

1. A.K. Sawhney, —A course in Electrical and Electronics Measurements and Instrumentationl,

Dhanpat Rai& Co. 3™ edition Delhi, 2010.
2. Rangan C.S, Sarma G.R and Mani V S V, —Instrumentation Devices and Systemsl, TATA

McGraw Hill publications, 2007.
REFERENCE BOOKS

1. Doebelin. E.O, —Measurement Systems Application and Designl,McGraw Hill International,

New York, 2004.
2. Nakra B.C andChaudharyK.K , —Instrumentation Measurement and Analysisl, Second

Edition, Tata McGraw-Hill Publication Ltd.2006.
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INTRODUCTION TO COMPUTER NETWORKS LIT|P|C
(Open Elective-1V) 310

Course Objectives:
The course is designed to:

e Understand the basic concepts of Computer Networks.

o Introduce the layered approach for design of computer networks
o Expose the network protocols used in Internet environment

o Explain the format of headers of IP, TCP and UDP

o Familiarize with the applications of Internet

o Elucidate the design issues for a computer network

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

o Identify the software and hardware components of a computer network

o Design software for a computer network

o Develop error, routing, and congestion control algorithms

e Assess critically the existing routing protocols

o Explain the functionality of each layer of a computer network

o Choose the appropriate transport protocol based on the application requirements

UNIT I:

Computer Networks and the Internet Lecture: 8 Hrs
What Is the Internet? Network Edge, The Network Core, Delay, Loss, and Throughput in
Packet Switched Networks (Textbook 2), Reference Models, Multimedia Networks, Guided
Transmission Media, Wireless Transmission (Textbook 1)

UNIT II:

The Data Link Layer, Access Networks, and LANs Lecture: 10 Hrs
Data Link Layer Design Issues, Error Detection and Correction, Elementary Data Link
Protocols, Sliding Window Protocols (Textbook 1)

Introduction to the Link Layer, Error-Detection and -Correction Techniques, Multiple Access
Links and Protocols, Switched Local Area Networks, Link Virtualization: A Network as a
Link Layer, Data Center Networking, Retrospective: A Day in the Life of a Web Page
(Packet) (Textbook 2)

UNIT III:

The Network Layer Lecture: 8 Hrs
Routing Algorithms, Internetworking, The Network Layer in The Internet (Textbook 1)
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UNIT IV:
The Transport Layer Lecture: 9 Hrs

Connectionless Transport: UDP (Textbook 2), The Internet Transport Protocols: TCP,
Congestion Control (Textbook 1)

UNIT V:

The Application Layer Lecture: 8 Hrs
Principles of Network Applications, The Web and HTTP, Electronic Mail in the Internet,
DNS—The Internet‘s Directory Service, Peer-to-Peer Applications, Video Streaming and
Content Distribution Networks (Textbook 2)

Textbooks:

1. Andrew S. Tanenbaum, David J. Wetherall, Computer Networks, 6th Edition,
PEARSON.

2. James F. Kurose, Keith W. Ross, Computer Networking: A Top-Down Approach, 6th
Edition, Pearson, 2019.

Reference Books:

1. Forouzan, Data Communications and Networking, 5Sth Edition, McGraw Hill
Publication.

2. Youlu Zheng, Shakil Akhtar, Networks for Computer Scientists and Engineers, Oxford
Publishers, 2016.

Online Learning Resources:
1. https://nptel.ac.in/courses/106105183/25

2. https://www.nptelvideos.in/2012/11/computer-networks.html
3. https://nptel.ac.in/courses/106105183/3
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(Open Elective-1V) 3 0 0 3

Course Objectives:

*  Understand the basics of Internet of Things and protocols.

* Discuss the requirement of [oT technology

* Introduce some of the application areas where IoT can be applied.

* Understand the vision of IoT from a global perspective, understand its applications,
determine its market perspective using gateways, devices and data management

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

*  Understand general concepts of Internet of Things.

*  Apply design concept to loT solutions

*  Analyze various M2M and IoT architectures

* Evaluate design issues in [oT applications

*  Create loT solutions using sensors, actuators and Devices

UNIT 1 Introduction to IoT

Definition and Characteristics of IoT, physical design of IoT, IoT protocols, IoT communication
models, [oT Communication APIs, Communication protocols, Embedded Systems, IoT Levels and
Templates

UNIT II Prototyping IoT Objects using Microprocessor/Microcontroller
Working principles of sensors and actuators, setting up the board — Programming for IoT, Reading
from Sensors, Communication: communication through Bluetooth, Wi-Fi.

UNITIHI  IoT Architecture and Protocols
Architecture Reference Model- Introduction, Reference Model and architecture, IoT reference Model,
Protocols- 6LowPAN, RPL, CoAP, MQTT, IoT frameworks- Thing Speak.

UNITIV Device Discovery and Cloud Services for IoT
Device discovery capabilities- Registering a device, Deregister a device, Introduction to Cloud
Storage models and communication APIs Web-Server, Web server for [oT.

UNITV UAV IoT

Introduction toUnmanned Aerial Vehicles/Drones, Drone Types, Applications: Defense, Civil,
Environmental Monitoring; UAV elements and sensors- Arms, motors, Electronic Speed
Controller(ESC), GPS, IMU, Ultra sonic sensors; UAV Software —Arudpilot, Mission Planner,
Internet of Drones(IoD)- Case study FlytBase.

Textbooks:

1. Vijay Madisetti and ArshdeepBahga, — Internet of Things ( A Hands-on-Approach)l, 1*
Edition, VPT, 2014.

2. Handbook of unmanned aerial vehicles, K Valavanis;George J Vachtsevanos, New York,
Springer, Boston, Massachusetts : Credo Reference, 2014. 2016.
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Reference Books:

1. Jan Holler, VlasiosTsiatsis, Catherine Mulligan, Stefan Avesand, Stamatis Karnouskos, David

Boyle, — From Machine-to-Machine to the Internet of Things: Introduction to a New Age of

Intelligencel, 1% Edition, Academic Press, 2014.

ArshdeepBahga, Vijay Madisetti - Internet of Things: A Hands-On Approach, Universities

Press, 2014.

3. The Internet of Things, Enabling technologies and use cases — Pethuru Raj, Anupama C.
Raman, CRC Press.

4. Francis daCosta, —Rethinking the Internet of Things: A Scalable Approach to Connecting
Everythingl, 1st Edition, Apress Publications, 2013

5. Cuno Pfister, Getting Started with the Internet of Things, O“Reilly Media, 2011, ISBN: 9781-

4493-9357-1

DGCA RPAS Guidance Manual, Revision 3 — 2020

Building Your Own Drones: A Beginners' Guide to Drones, UAVs, and ROVs, John Baichtal

N

Na

Online Learning Resources:

https://www.arduino.cc/
https://www.raspberrypi.org/
https://nptel.ac.in/courses/106105166/5
https://nptel.ac.in/courses/108108098/4
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INTRODUCTION TO QUANTUM COMPUTING L|T|P|C
Open Elective — IV 310/013

23A104320

Course Objectives:

e To introduce the principles and mathematical foundations of quantum computation.

e To understand quantum gates, circuits, and computation models.

e To explore quantum algorithms and their advantages over classical ones.

e To develop the ability to simulate and write basic quantum programs.

e To understand real-world applications and the future of quantum computing in Al,
cryptography, and optimization.

Course Outcomes:
Upon successful completion of this course, students will be able to:

e Explain the fundamental concepts of quantum mechanics used in computing.

e Construct and analyze quantum circuits using standard gates.

e Apply quantum algorithms like Deutsch-Jozsa, Grover*s, and Shor‘s.

e Develop simple quantum programs using Qiskit or similar platforms.

e Analyze applications and challenges of quantum computing in real-world domains.

UNIT I: Fundamentals of Quantum Mechanics and Linear Algebra

Classical vs Quantum Computation, Complex Numbers, Vectors, and Matrices, Hilbert Spaces and
Dirac Notation, Quantum States and Qubits, Superposition and Measurement, Tensor Products and
Multi-Qubit Systems.

UNIT II: Quantum Gates and Circuits

Quantum Logic Gates: Pauli, Hadamard, Phase, Controlled Gates and CNOT, Unitary Operations and
Reversibility, Quantum Circuit Representation, Quantum Teleportation, Simulation of Quantum
Circuits.

UNIT III: Quantum Algorithms and Complexity

Quantum Parallelism and Interference, Deutsch and Deutsch-Jozsa Algorithms, Grover‘s Search
Algorithm, Shor‘s Factoring Algorithm, Quantum Fourier Transform, Complexity Classes: BQP, P,
NP, and QMA.

UNIT 1V: Quantum Programming and Simulation Platforms

Introduction to Qiskit and IBM Quantum Experience, Writing Quantum Circuits in Qiskit, Measuring
Qubits and Results, Classical-Quantum Hybrid Programs, Noisy Intermediate-Scale Quantum (NISQ)
Systems, Limitations and Current State of Quantum Hardware.

UNIT V: Applications and Future of Quantum Computing

Quantum Machine Learning: Basics and Models, Quantum Cryptography and Quantum Key
Distribution, Quantum Algorithms in AI and Optimization, Quantum Advantage and
Supremacy, Ethical and Societal Impact of Quantum Technologies, Future Trends and
Research Directions.

Textbooks:

1. Michael A. Nielsen, Isaac L. Chuang, Quantum Computation and Quantum Information,
Cambridge University Press, 10th Anniversary Edition, 2010.
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2. Eleanor Rieffel and Wolfgang Polak, Quantum Computing: A Gentle Introduction, MIT
Press, 2011.

3. Chris Bernhardt, Quantum Computing for Everyone, MIT Press, 2019.

Reference Books:

1. David McMahon, Quantum Computing Explained, Wiley, 2008.

Phillip Kaye, Raymond Laflamme, Michele Mosca, An Introduction to Quantum Computing
Oxford University Press, 2007.

3. Scott Aaronson, Quantum Computing Since Democritus, Cambridge University Press, 2013.

Online Learning Resources:

IBM Quantum Experience and Qiskit Tutorials

Coursera — Quantum Mechanics and Quantum Computation by UC Berkeley
edX — The Quantum Internet and Quantum Computers

YouTube — Quantum Computing for the Determined by Michael Nielsen
Qiskit Textbook — IBM Quantum

SNk
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23A100054 FINANCIAL MATHEMATICS
(Open Elective-1V)
Course Objectives:

1. To provide mathematical foundations for financial modelling, risk assessment and asset
pricing.

2. To introduce stochastic models and their applications in pricing derivatives and interest rate
modelling.

3. To develop analytical skills for fixed-income securities, credit risk, and investment strategies.

4. To equip students with computational techniques for pricing financial derivatives.

Course Outcomes:

After successful completion of this course, the students should be able to:

COs Statements Blooms level
Explain fundamental financial concepts, including arbitrage, valuation, and L2
Cco1 |
risk. (Understand)
Apply stochastic models, including Brownian motion and Stochastic
co2 Differential Equations (SDEs), in financial contexts. L3 (Apply)
CO3 Anglyzp mathematical techniques for pricing options and financial L4 (Analyze)
derivatives.
CO4 |Evaluate interest rate models and bond pricing methodologies. L5 (Evaluate)
CcOs Utlllzg cornputa'tlonal techniques such as Monte Carlo simulations for L3 (Apply)
financial modeling.

Course Articulation Matrix:

PO1 PO2 | PO3 | PO4 | POS| PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
Cco1 |3 2 - - 1 - - - - - 2 1
Cco2 |3 3 2 2 2 - - - - - 1 1
COo3 |3 3 3 3 2 1 - - - - 3 2
CO4 |3 3 3 3 1 - - - - - 2 1
COs |3 3 3 3 3 - - - - - 2 2

* 3 = Strong Mapping, 2 = Moderate Mapping, 1 = Slight Mapping, - = No Mapping

UNIT-I: Asset Pricing and Risk Management (08)

Fundamental financial concepts: Returns, arbitrage, valuation, and pricing. Asset/Liability
management, investment income, capital budgeting, and contingent cash flows. One-period model:
Securities, payoffs, and the no-arbitrage principle. Option contracts: Speculation and hedging
strategies, CAP Model, Efficient market hypothesis.
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UNIT-II: Stochastic Models in Finance (08)

Random Walks and Brownian Motion. Introduction to Stochastic Differential Equations (SDEs): Drift
and diffusion. Ito calculus: Ito‘s Lemma, Ito Integral, and Ito Isometry.

UNIT-III: Interest Rate and Credit Modelling (08)

Interest rate models and bond markets. Short-rate models: Vasicek, Cox-Ingersoll-Ross (CIR), Hull &
White models, Credit risk modelling: Hazard function and hazard rate.

UNIT-IV: Fixed-Income Securities and Bond Pricing (08)

Characteristics of fixed-income products: Yield, duration, and convexity. Yield curves, forward rates,
and zero-coupon bonds. Stochastic interest rate models and bond pricing PDE. Yield curve fitting and
calibration techniques, Mortgage Backed Securities.

UNIT-V: Exotic Options and Computational Finance (08)

Stochastic volatility models and the Feynman-Kac theorem.Exotic options: Barriers, Asians, and Look
backs. Monte Carlo methods for derivative pricing, Black-Scholes-Merton model: Derivation and
applications.

Textbooks:

1. Ales Cerny, Mathematical Techniques in Finance: Tools for Incomplete Markets, Princeton
University Press.

2. S.R. Pliska, Introduction to Mathematical Finance: Discrete-Time Models, Cambridge
University Press.

Reference Books:
1. loannisKaratzas& Steven E. Shreve, Methods of Mathematical Finance, Springer, New Y ork.

2. John C. Hull, Options, Futures, and Other Derivatives, Pearson.

Web References:

¢ MIT- Mathematics for Machine Learning https://ocw.mit.edu

*  Coursera — Financial Engineering and Risk Management (Columbia University)
https://www.coursera.org/
» National Stock Exchange (NSE) India — Financial Derivatives https://www.nseindia.com/
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IV B.Tech I Sem
SENSORS AND ACTUATORS FOR L |[T |P C
ENGINEERING APPLICATIONS
23A100055 (Open Elective-1V) 3 0 0 3
(Common to all branches)
COURSE OBJECTIVES
1 To provide exposure to various kinds of sensors and actuators and their engineering
applications.
5 To impart knowledge on the basic laws and phenomenon behind the working of sensors and
actuators
3 | To explain the operating principles of various sensors and actuators
4 | To educate the fabrication of sensors
5 | To explain the required sensor and actuator for interdisciplinary application

UNIT I Introduction to Sensors and Actuators 9H
Sensors: Types of sensors: temperature, pressure, strain, active and passive sensors, General
characteristics of sensors (Principles only), Deposition: Chemical Vapor Deposition, Pattern:
photolithography and Etching: Dry and Wet Etching.

Actuators: Functional diagram of actuators, Types of actuators and their basic principle of working:
Pneumatic, Electromagnetic, Piezo-electric and Piezo-resistive actuators, Applications of Actuators.

UNIT II Temperature and Mechanical Sensors 9H
Temperature Sensors: Types of temperature sensors and their basic principle of working: Thermo-
resistive sensors: Thermistors, Thermo-electric sensors: Thermocouples, PN junction temperature
sensors

Mechanical Sensors: Types of Mechanical sensors and their basic principle of working: Force sensors:
Strain gauges, Tactile sensors, Pressure sensors: Piezoresistive, Variable Reluctance Sensor (VRP).

UNIT III Optical and Acoustic Sensors 9H
Optical Sensors: Basic principle and working of: Photodiodes, Phototransistors and Photo resistors
based sensors, Photomultipliers, Infrared sensors: thermal, Passive Infra-Red, Fiber based sensors and
Thermopiles

Acoustic Sensors: Principle and working of Ultrasonic sensors, Piezo-electric resonators,
Microphones

UNIT IV  Magnetic and Electromagnetic Sensors 9H
Motors as actuators (linear, rotational, stepping motors), magnetic valves, inductive sensors (LVDT,
RVDT, and Proximity), Hall Effect sensors, Magneto-resistive sensors, Magnetostrictive sensors and
actuators.

UNIT YV Chemical and Radiation Sensors 9H
Chemical Sensors: Principle and working of Electro-chemical, Thermo-chemical, Gas, pH, Humidity
and moisture sensors.

Radiation Sensors: Principle and working of Ionization detectors, Scintillation detectors,
Semiconductor radiation detectors and Microwave sensors (resonant, reflection, transmission)

Textbooks:

1. Sensors and Actuators — Clarence W. de Silva, CRC Press, 2nd Edition, 2015
2. Sensors and Actuators, D.A.Hall and C.E.Millar, CRC Press, 1999
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Reference Books:

1. Sensors and Transducers- D.Patranabhis, Prentice Hall of India (Pvt) Ltd. 2003

2. Measurement, Instrumentation, and Sensors Handbook-John G.Webster, CRC press 1999
3. Sensors — A Comprehensive Sensors- Henry Bolte, John Wiley.

4. Handbook of modern sensors, Springer, Stefan Johann Rupitsch.

NPTEL course link: https://onlinecourses.nptel.ac.in/noc21 ee32/preview

Course Outcomes Blooms Level
CO1 [Classify different types of Sensors and Actuators along with their characteristics L1,L2
CO2 |Summarize various types of Temperature and Mechanical sensors L1,L.2
CO3 [[llustrates various types of optical and mechanical sensors L1,L.2
CO4 |Analyze various types of Optical and Acoustic Sensors L1,L2,13
COS [Interpret the importance of smart materials in various devices L1,L.2

Course Articulation Matrix:

PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | POS | PO9 | PO10 | PO11 | PO12
colr 3 3 2 2 1
coz2 3 3 2 1 1
Cco3 3 3 1 1 1
CO4 3 2 1 1 -
Cos 3 3 1 1 -

1-Slightly, 2-Moderately, 3-Substantially.
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IV B.Tech I Sem

CHEMISTRY OF NANOMATERIALS AND L | T| P |C
APPLICATIONS 3 0

(Open Elective-1V)
(Common to all branches)

[e)
(O8]

23A100056

Course Objectives

To understand basics and characterization of nanomaterials.

To understand synthetic methods of nanomatrials.

To apply various techniques for charterization of nanomaterials.

To understand Studies of Nano-structured Materials

DN BN =

To enumerate the applications of advanced nanomaterials in engineering

Course Outcomes

col Classify the nanostructure materials; describe scope of nanoscience and importance
technology.

Describe the top-down approach, Explain aerosol synthesis and plasma arc technique,
CcOo2 Differentiate chemical vapor deposition method and electrode position method,
Discuss about highenergy ball milling.

Discuss different technique for characterization of nanomaterial, Explain electron
CO3 microscopy techniques for characterization of nanomaterial, Describe BET method for
surface area analysis.

Explain synthesis and properties and applications of nanaomaterials, Discuss about
CO4 fullerenes and carbon nanotubes, Differentiate nanomagnetic materials and
thermoelectric materials, nonlinear optical materials.

[llustrate advance engineering applications of Water treatment, sensors, electronic
COs devices, medical domain, civil engineering, chemical engineering, metallurgy and
mechanical engineering, food science, agriculture, pollutants degradation.

Mapping between Course Outcomes and Programme Qutcomes

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | POI2

CO1
CO2
CO3
CO4
CO5

Unit -1

Basics and Characterization of Nanomaterials: Introduction, Scope of nanoscience and
nanotecnology, nanoscience in nature, classification of nanostructured materials, importance of
nanomaterials.

Unit — 1T

Synthesis of nanomaterials :Top-Down approach, Inert gas condensation, arc discharge method,
aerosol synthesis, plasma arc technique, ion sputtering, laser ablation, laser pyrolysis, and chemical
vapour deposition method, electrodeposition method, highenergy ball milling method.

Synthetic Methods: Bottom-Up approach, Sol-gel synthesis, microemulsions or reverse micelles, co-
precipitation method, solvothermal synthesis, hydrothermal synthesis, microwave heating synthesis
and sonochemical synthesis.
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UNIT-III

Techniques for characterization: Diffraction technique, spectroscopy techniques, electron
microscopy techniques for the characterization of nanomaterials, BET method for surface area
analysis, dynamic light scattering for particle size determination.

UNIT-IV

Studies of Nano-structured Materials: Synthesis, properties and applications of the following
nanomaterials -fullerenes, carbon nanotubes, 2D-nanomaterial (Graphene), core-shell, magnetic
nanoparticles, thermoelectric materials, non-linear optical materials.

UNIT-V

Advanced Engineering Applications of Nanomaterials: Applications of Nano Particle, nanorods,
nano wires, Water treatment, sensors, electronic devices, medical domain, civil engineering, chemical
engineering, metallurgy and mechanical engineering, food science, agriculture, pollutants degradation.

TEXT BOOKS:

1. NANO: The Essentials: T Pradeep, MaGraw-Hill, 2007.
2. Textbook of Nanoscience and nanotechnology: B S Murty, P Shankar, BaldevRai, BB
Rath and James Murday, Univ. Press, 2012.

REFERENCE BOOKS:

1. Concepts of Nanochemistry; LudovicoCademrtiri and Geoffrey A. Ozin& Geoffrey A. Ozin,
Wiley-VCH, 2011.

2. Nanostructures &Nanomaterials; Synthesis, Properties & Applications: Guozhong Cao,
Imperial College Press, 2007.

Nanomaterials
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LITERARY VIBES
23A100057 . L|T P C
(Open Elective-1V)

Course Objectives
1 To inculcate passion for aesthetic sense and reading skills
2 To encourage respecting others* experiences and creative writing
3 To explore emotions, communication skills and critical thinking
4 To educate how books serve as the reflection of history and society
5 To provide practical wisdom and duty of responding to events of the times
Course Outcomes Blooms
Level
CO1 | Identify genres, literary techniques and creative uses of language in literary texts. L1,L2
Explain the relevance of themes found in literary texts to contemporary, personal
CO2 L L1,L2
and cultural values and to historical forces
Apply knowledge and understanding of literary texts when responding to others'
CO3 . . L3
problems and their own and make evidence-based arguments
CO4 | Analyze the underlying meanings of the text by using the elements of literary texts L4
COS5 | Evaluate their own work and that of others critically L5
Develop as creative, effective, independent and reflective students who are able to
CO6 ) O L3
make informed choices in process and performance

UNIT I: Poetry

1. Ulysses- Alfred Lord Tennyson

2. Ain‘t I woman?-Sojourner Truth

3. The Second Coming-W.B. Yeats

4. Where the Mind is Without Fear-Rabindranath Tagore

UNIT II: Drama: Twelfth Night- William Shakespeare

Shakespeare -life and works

Plot & sub-plot and Historical background of the play
Themes and Criticism

Style and literary elements

bl

Characters and characterization

UNIT III: Short Story

1. The Luncheon - Somerset Maugham
2. The Happy Prince-Oscar Wild

3. Three Questions — Leo Tolstoy

4. Grief —Antony Chekov

UNIT IV: Prose: Essay and Autobiography

My struggle for an Education-Booker T Washington
The Essentials of Education-Richard Livingston
The story of My Life-Helen Keller

Student Mobs-JB Priestly

bl S
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UNIT V: Novel: Hard Times- Charles Dickens
1. Charles Dickens-Life and works

2. Plot and Historical background of the novel
3. Themes and criticism
4. Style and literary elements
5. Characters and characterization
Text Books:

1. Charles Dickens.Hard Times.(Sangam Abridged Texts) Vantage Press, 1983
2. DENT JC.William Shakespeare. Twelfth Night. Oxford University Press,2016.

References:

1. W] Long.History of English Literature, Rupa Publications India; First Edition (4 October
2015)

2. RK Kaushik And SC Bhatia. Essays, Short Stories and One Act Plays, Oxford University

Press .2018.

3. Dhanvel, SP. English and Soft Skills, Orient Blackswan,2017.

4. New Horizon, Pearson publications, New Delhi 2014

5. Vimala Ramarao, Explorations Volume-11, Prasaranga Bangalore University,2014.

6. Dev Neira, Anjana & Co. Creative Writing: A Beginner’s Manual Pearson India, 2008.

Online Resources

https://www.litcharts.com/poetry/alfred-lord-tennyson/ulysses
https://www.litcharts.com/lit/ain-t-i-a-woman/summary-and-analysis
https://englishliterature.education/articles/poetry-analysis/the-second-coming-by-w-b-yeats-
critical-analysis-summary-and-line-by-line-explanation/#google vignette
https://sirjitutorials.com/where-the-mind-is-without-fear-poem-notes-explanation/
https://www.litcharts.com/lit/twelfth-night/themes
https://smartenglishnotes.com/2021/11/28/the-luncheon-summary-characters-themes-and-irony/
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23A132H01 DATA SCIENCE FOR BUSINESS

L|T| P |C
3,0/ 0

Course Objectives:
* Expose with the basic rudiments of business intelligence system
* Expose with different data analysis tools and techniques
Course Outcomes:
At the end of the course the students will be able to

* Understand the fundamentals of business intelligence.

* Applying link to data mining with business intelligence.

*  Apply various modelling techniques.

* Understand the data analysis and knowledge delivery stages.

* Apply business intelligence methods to various situations and decide on appropriate
technique.

UNIT 1 Lecture 8 Hrs

Introduction — Business problems and Data Science Solutions, Introduction to Predictive
modeling: From Correlation to Supervised Segmentation

UNIT II Lecture 8 Hrs
Fitting the Data- Fitting a Model to Data, Overfitting and its Avoidance

UNIT III Lecture 9Hrs
Similarity, Neighbors, and Clusters, Decision Analytic Thinking: What is a Good model

UNIT IV Lecture 8 Hrs
Representing and Mining text, Decision Analytic Thinking II: Toward Analytic Engineering
UNIT V Lecture 9 Hrs

Other Data Science Tasks and Techniques, Data Science and Business Strategy

Textbooks:
1. Foster Provost and Tom Fawcett, Data Science for Business, O‘Reilly, 2013.
Reference Books:
1. Efraim Turban, Ramesh Sharda, DursunDelen, —Decision Support and Business
Intelligence Systemsl, 9 th Edition, Pearson 2013.
2. Larissa T. Moss, S. Atre, —Business Intelligence Roadmap: The Complete
ProjectLifecycle of Decision Makingl, Addison Wesley, 2003.
3. Carlo Vercellis, —Business  Intelligence: Data Mining and
Optimization for DecisionMakingl, Wiley Publications, 2009.
4. David Loshin Morgan, Kaufman, —Business Intelligence: The Savvy
Manager‘sGuidel, Second Edition, 2012.

Online Learning Resources:

1.Edx: IBM Data Warehousing and BI Analytics
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23A132H02 SOFTWARE PROJECT MANAGEMENT L T P |C
USING AGILE 310 3

Pre-requisites: Software Engineering Fundamentals

Course Objectives:

* Teach how to manage a Project

* Discuss Agile method of handling projects
Course Outcomes:
After completion of the course, students will be able to

* Apply Agile methodology for software development
* Critically analyze quality of software
» Estimate the software cost

UNIT I Introduction, The Agile Business Case Lecture 8Hrs

History, Background, and the Manifesto, Traditional Lifecycle, Agile Lifecycle, Scaling for
Enterprise Agile, Four Agile Methodologies.The Agile Business Case: The Business Case,
Business Value Models, Project Balance Sheet, Building the Business Case by Levels

UNIT II Quality in the Agile Space Lecture 9Hrs

Quality Values and Principles, Thought Leaders and Agile Quality, Sampling for Quality
Validation, Agile in the Waterfall: First Principles and Requisite Conditions, The Black
Box, Interfaces, and Connectivity, Governing

UNIT III Scope and Requirements Lecture 9Hrs

Developing the Scope and Requirements: Agile Scope, Envisioning, Requirements, Planning
at a Distance Planning and Scheduling: Planning in the Enterprise Context, Scheduling,
Other Plans in the Enterprise Agile Project

UNIT IV Estimating Cost and Schedule Lecture 8Hrs

The Nature of Estimates, Drivers on Cost and Schedule, Building Estimates Teams Are
Everything: The Social Unit, Principle and Values Guide Teams, Teams Are Building Blocks,
Some Teams Work; Others Do Not, Matrix Management in the Agile Space

UNITV Governance, Managing Value Lecture 8Hrs

Governance Is Built on Quality Principles, Governance Verifies Compliance Managing
Value: Defining and Accounting for Value, Burn-down Charts and Value Scorecards.

Textbooks:

1. John C. Goodpasture, PMP, —Project Management the Agile Wayl, Second Edition, J.
Ross Publishing 2016.
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Reference Books:
1. KalpeshAshar, Agile Essentials you always wanted to know, Vibrant publishers, 2020
2. Jutta Eckstein, Agile Software development in the large: Diving into the Deep, Jutta
Eckstein Publisher, 2022
Online Learning Resources:
1. Coursera: Agile Project Management offered by Google

2. Coursera: Alex Cowan, Agile Development Specialization
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23A105H01 SOFTWARE DEFINED DATA CENTER

L |[T [P |C
3 (0 |0

Course Objectives:
+ Introduce conventional Data Centers followed by Modern Data Centers
« To discuss various software elements of modern data centers
« Explain Virtualization concepts for Data Centers
+ Discuss Compute, Storage and Network virtualization

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

* Understanding of difference between Conventional Data Center Vs Modern Data
Centers

+ Differentiate Cloud computing and Software Defined Data Centers

+ Differentiate Virtualization with conventional techniques

* Explore the techniques of Software Defined Compute, Storage and Networking
components

+ Able Manage Software Defined Data Centers and Develop the techniques for future
Data Centers.

UNITI Introduction Lecture 12Hrs
Data Center evolution, A history of Modern Data Center, Focus on cost reduction, Focus on

Customer service in the business, Flattening of the IT organization, IT as an operational
Expense, Monolithic Storage Array rise and fall, Move From Disk to Flash, Emergence of
Convergence, The Role of Cloud computing.

UNITII Emerging Data Center Trends Lecture 12Hrs
Emergence of SDCC, Commoditization of Hardware, Software Defined — Compute, Storage,

Networking and Security, Software Defined Storage (SDS), Hyperconvergence, Hyper
Converged Infrastructure(HCI) and SDS relationship, Flash in Hyperconvergence, Modern
IT business Requirements.

UNIT IIIData Center Agility Lecture 12Hrs
Principles and Strategies, Transform Data Center, Align Data Center and Business Needs,
Server virtualization, VDI, Eliminate and Implement Monolithic to Hyperconvergence,
Full Stack Management.

UNIT VHyper converged Infrastructure Lecture 12Hrs
Software Defined Storage, SDS comparison to Traditional Storage, SDS requirements, SDS
in Hyperconverged, Hyperconvergence Design Model, Virtual Storage appliances, Appliance
vs. Software/Reference Architecture,

UNITV Future Data Centers Lecture 12Hrs
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Data growth, Storage capacity, flash storage deployment, Deployment Experiences SDS
and HCI, IT transformations- Automation, Orchestration, DevOps, Open Standards and
Interoperability, Performance Benchmarking Standards, Future Trends, Containers Instead
of virtual machines, Open Source tools, Beyond Today‘s Flash, Pooling of Resources.

Textbooks:

1.Building a Modern Data Center, Principles and Strategies of Design, Scott D.Lowe,
James Green, David Davis. Actual Tech Media, 2016.

Reference Books:
1. Data Center Handbook: Plan, Design, Build, and Operations of a Smart Data Center,
Second Edition, HwaiyuGeng P.E.,2021 John Wiley & Sons.
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23A132H03 MEDICAL IMAGE DATA PROCESSING

L|T| P |C
310

Course Objectives:
*  Understand the significance of image process in medical industry
* Teach the process of extracting correct information in medical images
Course Outcomes:
The course is designed to
* Analyze medical images
+ Apply image processing techniques to medical images

UNITI Basics of Medical Image Sources Lecture 8 Hrs
Radiology, The Electromagnetic Spectrum, Basic X-Ray Physics, Attenuation and Imaging,
Computed Tomography, Magnetic Resonance Tomography, Ultrasound, Nuclear Medicine
and Molecular Imaging, Other Imaging Techniques, Radiation Protection and Dosimetry
Image Processing in Clinical Practice: Application Examples, Image Databases, Intensity
Operations, Filter Operations, Segmentation, Spatial Transforms, Rendering and Surface
Models, Registration, CT Reconstruction

UNIT II Image Representation Lecture 10 Hrs
Pixels and Voxels, Gray Scale and Color Representation, Image File Formats, Dicom, Other
Formats — Analyze 7.5, NIFTI And Interfile, Image Quality and The Signal-To-Noise Ratio,
Practical Lessons Operations in Intensity Space: The Intensity Transform Function and The
Dynamic Range, Windowing, Histograms and Histogram Operations, Dithering and Depth,
Practical Lessons

UNIT III Filtering and Transformations, Segmentation Lecture 8 Hrs
The Filtering Operation, The Fourier Transform, Other Transforms, Practical Lessons
Segmentation: The Segmentation Problem, ROI Definition and Centroids, Thresholding,
Region Growing, More Sophisticated Segmentation Methods, Morphological Operations,
Evaluation of Segmentation Results

UNIT IV Spatial Transforms Lecture 9 Hrs
Discretization — Resolution and Artifacts, Interpolation and Volume Regularization,
Translation and Rotation, Reformatting, Tracking and Image-Guided Therapy

Rendering and Surface Models: Visualization, Orthogonal and Perspective Projection, and
The

Viewpoint, Raycasting, Surface—Based Rendering

UNIT V Registration, CT Reconstruction Lecture 8 Hrs
Fusing Information, Registration Paradigms, Merit Functions, Optimization Strategies, Some
General Comments, Camera Calibration, Registration to Physical Space, Evaluation of
Registration Results

CT Reconstruction: Introduction, Radon Transform, Algebraic Reconstruction, Some
Remarks on Fourier Transform and Filtering, Filtered Back projection

Textbooks:
1. Wolfgang Birkfellner, —Applied Medical Image Processingl, Second Edition, CRC
Press.
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Reference Books:

1. Sinha G.R., Medical Image Processing Concepts and Application, PHI, 2014
2. Geoff Dougherty, Digital Image Processing for Medical Applications, Cambridge
university press, 2010

Online Learning Resources: Coursera: Pranav Rajpurkar, Al for Medical Diagnosis
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23A132H04 DATA ANALYTICS

Course Outcomes:

After completion of this course students will be able to

1. Understand the impact of data analytics for business decisions and strategy
2. Carry out data analysis/statistical analysis

3. To carry out standard data visualization and formal inference procedures
4. Design Data Architecture

5. Understand various Data Sources

Unit-1

Data Management:

Design Data Architecture and manage the data for analysis, understand various sources of
Data like Sensors/Signals/GPS etc. Data Management, Data Quality(noise, outliers, missing
values, duplicate data) and Data Processing & Processing.

Unit -2

Data Analytics:

Introduction to Analytics, Introduction to Tools and Environment, Application of Modeling
in Business, Databases & Types of Data and variables, Data Modeling Techniques, Missing
Imputations etc. Need for Business Modeling.

Unit -3

Regression — Concepts, Blue property assumptions, Least Square Estimation, Variable
Rationalization, and Model Building etc. Logistic Regression: Model Theory, Model fit
Statistics, Model Construction, Analytics applications to various Business Domains etc.

Unit -4

Object Segmentation:

Regression Vs Segmentation — Supervised and Unsupervised Learning, Tree Building —
Regression, Classification, Overfitting, Pruning and Complexity, Multiple Decision Trees etc.
Time Series Methods: Arima, Measures of Forecast Accuracy, STL approach, Extract
features from generated model as Height, Average Energy etc and Analyze for prediction
Unit -5

Data Visualization:

Pixel-Oriented Visualization Techniques, Geometric Projection Visualization Techniques,
Icon-Based Visualization Techniques, Hierarchical Visualization Techniques, Visualizing
Complex Data and Relations.

TEXT BOOKS:

1. Student‘s Handbook for Associate Analytics — 11, II1.

2. Data Mining Concepts and Techniques, Han, Kamber, 3rd Edition, Morgan Kaufmann
Publishers.

REFERENCE BOOKS:

1. Introduction to Data Mining, Tan, Steinbach and Kumar, AddisionWisley, 2006.

2. Data Mining Analysis and Concepts, M. Zaki and W. Meira

3. Mining of Massive Datasets, Jure Leskovec Stanford Univ. AnandRajaramanMilliway
Labs Jeffrey D Ullman Stanford Univ.
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1. Data Acquisition and Storage
o Read and store data from CSV, JSON, and SQL databases using pandas.
2. Handling Missing Data
o Identify and handle missing values using imputation techniques (mean,
median, mode).
3. Data Cleaning and Preprocessing
o Detect and remove duplicates, outliers, and inconsistencies using numpy
and pandas.
4. Data Transformation and Normalization
o Apply scaling techniques (MinMax, StandardScaler) using scikit-learn.
5. Working with Sensor Data
o Process 10T sensor data from GPS, signals, and time-series logs.
6. xploratory Data Analysis (EDA)
o Use matplotlib, seaborn, and pandas-profiling for data visualization and summary
statistics.
7. Feature Engineering
o Create new features using transformation techniques (log, polynomial, binning).

8. Implementation of Multiple Linear Regression

o Use statsmodels and scikit-learn to fit regression models and analyze

assumptions.

9. Polynomial Regression

o Implement polynomial regression to capture non-linearity in data.
10. Regularization Techniques

e Apply Lasso and Ridge regression to prevent overfitting.
11. Logistic Regression for Classification

o Implement and evaluate logistic regression on a real dataset.
12. K-Means Clustering for Image Segmentation

o Perform unsupervised segmentation on images using OpenCV and scikit-learn.
13. Decision Tree for Classification

o Build a classification tree to predict categories from structured data.
14. Random Forest for Feature Selection

o Use feature importance scores to identify key predictors.
15. 3D Data Visualization

e Use plotly and matplotlib for 3D scatter plots and surface plots.
16. Hierarchical Data Visualization

o Create tree maps and dendrograms for hierarchical data.
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ADVANCED PYTHON PROGRAMMING L|T| P |C
0] 0

23A132H06 | pOR DATA SCIENCE LAB 3

Course Objectives:

* Understand the python Programming Language libraries.
» Exposure on Solving of data science problems.
* Understand The classification and Regression Model.

Course Outcomes (CO):

After completion of the course, students will be able to

* Apply principles and techniques for optimizing the performance of Python
numeric applications

+ Implementparallel computing applications using Python

» Develop GPU accelerated Python applications

List of Experiments:

W-1 The number of birds banded at a series of sampling sites has been counted by
your field crew and entered into the following list. The first item in each
sublist is an alphanumeric code for the site and the second value is the
number of birds banded. Cut and paste the list into your assignment and
then answer the following questions by printing them to the screen.

data =[['A1", 28], ['A2', 32], ['A3', 1], ['A4', 0],
['AS', 10], ['A6', 22], ['AT', 30], ['A8', 19],
['B1', 145], ['B2', 27], ['B3', 36], ['B4', 25],
['BS', 9], ['B6', 38], ['B7', 21], ['B&', 12],
['C1', 122], ['C2', 87], ['C3', 36], ['C4', 3],
['D1', 0], ['D2, 5], ['D3', 55], ['D4', 62],
['D5', 98], ['D6', 32]]

How many sites are there?

How many birds were counted at the 7th site?

How many birds were counted at the last site?

What is the total number of birds counted across all sites?

What is the average number of birds seen on a site?

What is the total number of birds counted on sites with codes
beginning with C? (don‘t just identify this site by eye, in the real
world there could be hundreds or thousands of sites)

W-2 1.Multiplication of two Matrices in Single line using Numpy in Python

AN

2. Transpose a matrix in Single line using Python
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3. Python program to print checkerboard pattern of nxn using numpy

W-3 Reading different types of data sets (.txt, .csv) fromWeb and disk and
writing in file in specific disk location.

Reading Excel data sheet
Reading XML dataset

w4 1.Find the data distributions using box and scatter plot.
2. Find the outliers using plot.
3. Plot the histogram, bar chart and pie chart on sample data

W-5 1.Find the correlation matrix.
2. Plot the correlation plot on dataset and visualize giving an
overview of relationships among data on iris data.
3. Analysis of covariance: variance (ANOVA), if data have
categoricalvariables on iris data.

W-6 Import a data from web storage. Name the dataset and now do
LogisticRegression to find out relation between variables that are
affecting theadmission of a student in a institute based on his or her
GRE score,GPA obtained and rank of the student. Also check the model
is fit ornot. Require (foreign), require (MASS).

w-7 Decision Tree Classification, attribute selection measures, and how to build
and optimize Decision Tree Classifier using Python Scikit-learn

W-8 Apply multiple regressions, if data have a continuousindependent
variable. Apply on above dataset.

W-9 Apply regression Model techniques to predict the data

W-10 1.Install relevant package for classification.
2. Choose classifier for classification problem.
3. Evaluate the performance of classifier.

W-11 Clustering algorithms for unsupervised classification.
Plot the cluster data using python with Matplotlib visualizations.

W-12 Case Study: Data Science in Education
Data Science has also changed the way in which students interact with
teachers and evaluate their performance. Instructors can use data science
to analyse the feedback received from the students and use it to improve

their teaching.

Use Predictive modeling Data Science that can predict the drop-out rate
of students based on their performance and inform the instructors to take
necessary precautions.
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References:

https://www.w3schools.com/datascience/
https://data-flair.training/blogs/data-science-tutorials-home/
https://www.javatpoint.com/data-science
https://www.tutorialspoint.com/python_data science/index.htm
https://intellipaat.com/blog/tutorial/data-science-tutorial/

A S

Online learning Resources/Virtual labs https://www.vlab.co.in
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