&/ BONAM VENKATA CHALAMAYYA ENGINEERING COLLEGE:ODALAREVU
(AUTONOMOUS)

B. Tech - AI & ML (BR23) - COURSE STRUCTURE & SYLLABUS

(Applicable from the academic year 2023-24 and onwards)
B. Tech. — III Year II Semester

III YEAR Semester-II
S.No. Course Course Code [Course Name L |T| P Credits
Category :
1 R3AMG6TOS PCC Reinforcement Learning 310} 0 3
2 R3AD6T04 PCC Big Data Analytics 3(0(0 3
3 R3AD6T06 PCC Data Visualization 3100 3
4 R3AD6DO05 1. Cryptography & Network 3100 3
23AD6D06 Security
23ML6DO01 PE-II - 2. Recommender Systems
23AD6DO05 3. Software Engineering
4. Social Network Analysis
5.12-Week SWAYAM /NPTEL
Course suggested by the BoS
5 R3AD6D08 1. Computer Vision 300 3
23ML6D02 PE-IIl R. Cloud Computing
P3CS6D06 3. DevOps
23AD6D02 4. Soft Computing
12-Week SWAYAM /NPTEL Course
suggested by the BoS
6 OE -1I 3. our -0 3
7 R3AD6L04 PCC Big Data Analytics Lab 0 (0 3 1.5
8 R3AMG6L04 PCC Data Visualization Lab 0:1-0:0 3 1.5
9 R3HM6S02 SEC Soft skills / SWAYAM Plus - 21st 1o R I . 2
Century Employability Skills
10 23AC6T02 Audit Course [Technical Paper Writing & IPR 21010 -
Total 20( 1| 8 23
*Mandatory Industry Internship of 08 weeks duration during summer vacation

* Under Industry Internship interested students can pursue SWAYAM Plus courses viz., Hands-on
Masterclass on Data Analytics OR Artificial Intelligence for Real-World Application
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BONAM VENKATA CHALAMAYYA ENGINERING
COLLEGE ODALAREVU -533 210, Andhra Pradesh, India

111 Year-11 Semester Code:23AMG6TO5
REINFORCEMENT LEARNING
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Course Objectives:
The main objectives of the course is to
> Introduce the fundamentals, scope, and key elements of reinforcement learning through
illustrative examples. '
> Understand and apply multi-arm band it strategies for decision-making under uncertainty.
> Learn the principles of Markov Decision Processes and value functions for optimal
decision- making.
> Understand Monte Carlo method for prediction and control in reinforcement learning, including
off-policy learning.
> Explore real-world applications of reinforcement learning through case studies across
diverse domains.
Course Outcomes: Students are able

co CourseOutcome ' Blooms
Number Level

Analyze the foundational concepts and challenges of reinforcement learning

CO1 through practical examples. BL3
Analyze and compare various strategies for solving multi- armed band it

CO2 | problems, including action-value methods and contextual bandits. BL2
Analyze finite Markov Decision Processes to model agent-environment

CO3 interactionsandevaluateoptimalvaluefunctionsfordecision-makingunderuncertainty BL4
Analyze Monte Carlo methods for value estimation and control, including on-

CO4 | policy and off-policy learning using importance sampling techniques. BL3
Analyze real-world applications of reinforcement learning algorithms through

CO5 | case studies such as TD-Gammon, Acrobot, and dynamic resource allocation BL4

UNITI 15Hrs

The Reinforcement Learning Problem: Reinforcement Learning, Examples, Elements of Reinforcement
Learning, Limitations and Scope, An Extended Example: Tic-Tac-Toe, Summary, History of
Reinforcement Learning.

Dr. N Dr. U.SN. Dr. V. Venkata [Mr.B. Dr. S. Rao Dr.A.Ramakrishna,
Ramakrishnaiah, Raju, Krishna, UnaneswaraRao, [Chintalapudi, Professor and HOD of
Professor and HODH Dean of Senior Machine  [Professor and CSE(AI&ML),
ICSE UCEK, Associate Computer Learning Expert [HOD-CSE AIML CSE(AI&DS)
UNTUK Kakinada |Professor, Science, JBIET, [HC Robotics Pvt, (AIML), CMR
Dept. of CSE, Hyderabad Ltd., Technical
NIT, Hyderabad Campus,
Warangal Hyderabad
University Subject Expert | Subject Industrial Alumni Chairperson-BOS.
Nominee Expert Expert Expert
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uNIiT ) 15Hrs
' Nlnmm Randits: An n-Amad Bandit Problem, Action-Value Methods, Incremental Implementation,
wacking 2 Nonstationany Problem, Optimistic Initial Values, Upper-Confidence-Bound Action Selection,

Gradrut Banditg, Associative Search (Contextual Bandits) \
uNImn ' 12Hrs

Finite Markov Decision Processes: The Agent-Environment Interface, Goals and Rewards, Returns,
Unitiad Notation for Episodic and Continuing Tasks, The Markov Property, Markov Decision Processes,
Valwe Functions, Optimal Valuwe Functions, Optimality and Approximation

UNITIV 15Hrs
Maonte Carle Methods: Monte Carlo Prediction, Monte Carlo Estimation of Action Values, Monte Carlo
Coatol, Monte Carto Control without Exploring Starts, Off policy Prediction via Importance Sampling,
lncramental lmplementation, Off-Policy Monte Carlo Control, Importance Sampling on Truncated Returns
UNITV 12Hrs
Applications and Case Studies: TD-Gammon, Samuel’s Checkers Player, The Acrobot, Elevator
Dispatching, Dynamic Channel Allocation, Job-Shop Schaduling.

Text Books:
1. RichardS. Suttonand AndrewG.Barto, “Reinforcement Leaming-Anlntroduction™,2ndEdition,
The MIT Press, 2018 \

2. Marco  Wiering, Martiin van Otterlo  Reinforcement  Leaming:  State-of-the-
Art{Adaptation, Leaming, and Optimization(12))2012thEdition
Reference Books:
1.Vincent Frangois-Lavet, PeterHenderson, Riashatlslam, An Introduction to Deep Reinforcement Leaming
(Foundations and Trends(r) in Machine Leaming) , 2019

Ro— Blol

Dr. N Dr. USN. Dr. V. Venkata  Mr.B. Dr. S. Rao Dr.A Ramakrishna,
Ramakrishnaiah,  |Raju, Krishna, InaneswaraRao, Chintalapudi, | Professor and HOD of
Professor and HODH Dean of Senior Machine  Professor and CSE(AI&ML),
CSE UCEK, Associate Computer Leaming Expert  HOD-CSE AIML CSE(AI&DS)
UNTUK Kakinada |Professor, Science, JBIET, HC Robatics Pvt. JAIML), CMR

Dept. of CSE, Hyderabad Ltd., Technical

NIT, Hyderabad Campus,

Warangal Hyderabad

\

University Subject Expert | Subject Industrial Alumni Chairperson-BOS.
Nominge Expert Expert Expert

BR23SyllabusforAIML BVCEC,w.e.f2025-26

:  Scanned with !
i & CamScanner’;


https://v3.camscanner.com/user/download

BONAM VENKATA CHALAMAYYA ENGINERING COLLEGE
ODALAREVU -533 210, Andhra Pradesh, India
Autonomous

Code: 23AD6T04

BIG DATA ANALYTICS
Common to CSE(AI&DS)/AIML

III Year - II Semester

Course Objectives:
The main objectives of the course is to '
o Optimize business decisions and create competitive advantage with Big Data

analytics
o Introducing Java concepts requ1red for developing map reduce programs
Derive business benefit from unstructured data
o Imparting the architectural concepts of Hadoop and introducing map reduce
paradigm
o To introduce programming tools PIG & HIVE in Hadoop echo system.
Course OQutcomes: Students are able

o

CO Course Outcome Blooms
Number Level
Analyze the implementation and usage of core data structures and generics in '
CO 1 | Java for efficient data handling and abstraction BL4
Analyze the architecture and configuration of Hadoop and its components for
CO 2 | efficient big data storage and processing BL3
Analyze and implement MapReduce programs using Hadoop APIs to process
CO 3 [ large-scale datasets efficiently BL3
Analyze streaming data architectures and implement real-time data processing
CO 4 | using Spark RDD operations BL2
: Analyze large-scale data using Pig Latin and HlVC by structurmg, querying, and
CO 5 | processing data in Hadoop ecosystems BL4
UNIT I 15Hrs

Data structures in Java: Linked List, Stacks, Queues, Sets, Maps; Generics: Generic classes and
Type parameters, Implementing Generic Types, Generic Methods, Wrapper Classes, Concept of Serializati
UNIT II 15Hrs

Working with Big Data: Google File System, Hadoop Distributed File System (HDFS) Building
Secondary Namenode, Job Tracker, Task Tracker),

blocks of Hadoop (Namenode, Datanode,
Introducing and Configuring Hadoop cluster (Local, Pseudo-distributed mode, Fully Distributed mode), i
Configuring XML files. k j;i 1
i
Ro— b NAl T
Dr.N Dr.US.N. | Dr. V. Mr.B. Dr. S. Rao Dr.A.Ramakrish
Ramakrishnaiah, | Raju,Associat | Venkata' JnaneswaraRao | Chintalapudi, na,
Professor and e Professor, | Krishna, , Senior Professor and Professor and
HOD-CSE Dept. of CSE, | Dean of Machine HOD-CSE HOD of
UCEK, JNTUK NIT, Computer Learning (AIML), CMR CSE(AI&ML),
Kakinada Warangal | Science, Expert Technical AIML
"JBIET, HC Robotics Campus, CSE(AI&DS)
Hyderabad Pvt. Ltd., Hyderabad
Hyderabad
University Subject Subject Expert Industrial Alumni Expert Chairperson— ok
Nominee Expert Expert BOS ! 1*
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UNITIII 12Hrs
Writing Map Reduce Programs: A Weather Dataset, Understanding Hadoop API for Map
Reduce Framework (Old and New), Basic programs of Hadoop Map Reduce: Driver code, Mapper code,
Reducer code, Record Reader, Combiner, Practitioner _
UNIT IV 15Hrs
Stream Memory and Spark: Introduction to Streams Concepts— Stream Data Modeland Architecture ,
Stream computing, Sampling Data in a Stream , Filtering Streams ,Counting Distinct Elements in a Stream
, Introduction to Spark Concept , Spark Architecture and components , Spark installation , Spark
RDD(Resilient Distributed Dataset) — Spark RDD operations.
UNITV 12Hrs
Pig: Hadoop Programming Made EasierAdmiring the Pig Architecture, Going with the Pig Latin
Application Flow, Working through the ABCs of Pig Latin, Evaluating Local and Distributed Modes of
Running Pig Scripts, Checking out the Pig Script Interfaces, Scripting with Pig Latin.
Applying Structure to Hadoop Data with Hive: Saying Hello to Hive, Seeing How the Hive is Put
Together, Getting Started with Apache Hive, Examining the Hive Clients, Working with Hive Data Types,
Creating and Managing Databases and Tables, Seeing How the Hive Data Manipulation Language Works,
Querying and Analysing data
Text Books:

1. 1. Wiley & Big Java 4th Edition, Cay Horstmann, Wiley John Sons, INC

2. Hadoop: The Definitive Guide by Tom White, 3rd'Edition, O’reilly

Reference Books:
1. 1. Hadoop in Action by Chuck Lam, MANNING Publ. - :

2. Hadoop for Dummies by Dirk deRoos, Paul C.Zikopoulos, Roman B.Melnyk,Bruce Brown,
Rafael Coss

3. Hadoop in Practice by Alex Holmes, MANNING Publ.

4. Big Data Analytics by Dr. A.Krishna Mohan and Dr.E.Laxmi Lydia

5. Hadoop Map Reduce Cookbook, SrinathPerera, ThilinaGunarathne

Online Learning Resources: ;
1. https://archive.nptel.ac./courses/106/105/10610517

Dr. N Dr.USN. | Dr. V. Mr.B. Dr. S. Rao Dr.A.Ramakrish
Ramakrishnaiah, | Raju,Associat | Venkata JnaneswaraRao | Chintalapudi, na,
Professor and e Professor, | Krishna, , Senior Professor and Professor and
HOD-CSE Dept. of CSE, | Dean of Machine HOD-CSE HOD of
UCEK, JNTUK NIT, Computer Learning (AIML), CMR CSE(AI&ML),
Kakinada Warangal Science, Expert Technical AIML
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BONAM VENKATA CHALAMAYYA ENGINERING COLLEGE
ODALAREVU - 533 210, Andhra Pradesh, India

Autonomous
III Year - I Semester Code: 23AD6T06 ;' '(1; })’ g
DATA VISUALIZATION

Common to CSE(AI&DS)/AIML/CSE(AI&ML)

Course Objectives:
The main objectives of the course is to

» Understand the fundamentals of data visualization, its history, principles, and the role of visual
perception. '
Learn to create effective visual representations using visual mapping, analytics, and application
design principles.
Understand visualization system types and techniques for representing one-, two-, multi-
dimensional, and text data.
Explore techniques for visualizing hierarchical, relational, and clustered data using metaphorical
approaches.
Understand advanced visualization techniques for spatial, scientific, and collaborative data,
including evaluation and recent trends.

vV V Vv V

Course Outcomes: Students are able

CcO Course Outcome Blooms

Number Level
Analyze principles of data visualization, perception, and representation to

CO1 | interpret complex information BL3
Visual mapping techniques and design effective visualization applications using

CO 2 | reference models. BL4
Visualization systems and technlques for representmg multi- d1mens1onal and

CO 3 | textual data. BL4
Analyze techniques for visualizing groups, trees, graphs, clusters, networks, and

CO 4 | metaphorical data. BL3
Advanced visualization techniques for spatial data, snmulatlons and recent

CO 5 | perceptual trends BL4

UNIT I 15Hrs

Introduction: What Is Visualization?, History of Visualization, Relationship between Visualization
andOther Fields The Visualization Process, Introduction of visual perception, visual representation of
data, Gestalt principles, information overloads.

Dr.N Dr.USN. (Dr. V. Mr.B. Dr. S. Rao Dr.A.Ramakrish
Ramakrishnaiah, | Raju,Associat | Venkata JnaneswaraRao | Chintalapudi, na,
Professor and e Professor, . | Krishna, . |, Senior Professor and Professor and
HOD-CSE Dept. of CSE, | Dean of Machine HOD-CSE HOD of
UCEK, JNTUK NIT, Computer Learning (AIML), CMR CSE(AI&ML),
Kakinada Warangal Science, Expert Technical AIML
JBIET, HC Robotics Campus, CSE(AI&DS)
Hyderabad Pvt. Ltd., Hyderabad
| Hyderabad \
University Subject Subject Expert Industrial Alumni Expert Chairperson—
Nominee Expert Expert BOS
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UNIT II

15Hrs

Creating visual representations, visualization reference model, visual mapping, visual analytics, Design
of visualization applications

UNIT III

12Hrs

Classification of visualization systems, Interaction and visualization techiniques misleading, Visualization
of one, two and multi-dimensional data, text and text documents.

UNIT V

Visualization of volumetric dat
geographic information, GIS systems, co

12Hrs

a, vector fields, processes and simulations, Visualization of maps,
llaborative visualizations, Evaluating visualizations _

Recent trends in various perception techniques, various visualization techniques, data
data visualization.

structures used in

Text Books:

1. 1. WARD, GRINSTEIN, KEIM.Interactive Data Visualization: Foundations, Techniques, and
Applications. Natick : A K Peters, Ltd.

2. E.Tufte, The Visual Display of Quantitati\)e Information, Graphics Press.

Online Learning Resources: .
1. 1. https://kdd.cs.ksu.edu/Courses/CISS36/Lectures/Slides/Lecture-34-Main 6up.pdf

BR23 Syllabus for CSE(AI&DS), BVCEC, w.e.f 2025-26
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III Year - II Semester ' Code: 23AD6D05

CRYPTOGRAPHY & NETWORK SECURITY
(Common to CSE(AI&DS)/AI&ML/CSE(AI&ML))

Course Objectives:
The main objectives of the course is to
¢ Explain the objectives of information security
e Explain the importance and application of each of confidentiality, integrity, authentlcatlon and
availability
Understand the basic categories of threats to computers and networks
¢ Discusses the Mathematics of Cryptography
e Discuss the fundamental ideas of Symmetric and Asymmetric Cryptographic Algorithms
Course Outcomes: Students are able

co Course Outcome Blooms
Number Level
Analyze security principles and classical encryption techniques to address
CO1 | various network threats. BL3
Analyze mathematical foundations of symmetric and asymmetric cryptography
CO 2 | for secure data encryption. BL4
Analyze symmetric and asymmetric encryption algorithms to ensure secure
CO 3 | communication in cryptographic systems BL3
cryptographic hash functions, MACs, and dlgltal signature algorithms for data
CO 4 | integrity and authentication BL3
Analyze network and internet security protocols to ensure secure communication
CO5 over web, IP, and email BL4
UNIT I | ’ 15Hrs

Security Concepts: Introduction, The need for security, Security approathes, Principles of security, Types
of Security attacks, Security services, Security Mechanisms, A model for Network Security Cryptography.
Classical Encryption Techniques-symmetric cipher model, Substitution techniques, Transposition
techniques, Rotor Machines, Stegnography.

UNIT II 15Hrs
Introduction to Symmetric Cryptography: Algebraic Structures-Groups, Rings, Fields, GF(zn) fields,
Dr.N Dr.USN. |Dr. V. Mr.B. Dr. S. Rao Dr.A.Ramakrishna,
Ramakrishnaiah, | Raju,Associat [ Venkata JnaneswaraRao | Chintalapudi,Pro ﬁ?fégsé’i\aféﬁfl)
Professor and e Professor, | Krishna, , Senior - fessor and < A(IML )
HOD-CSE Dept. of CSE, | Dean of Machine HOD-CSE CSE(AI&DS)
UCEK, JNTUK NIT, Computer Learning (AIML), CMR
Kakinada Warangal - | Science, ExpertHC Technical
- | JBIET, Robotics Pvt. Campus,
Hyderabad Ltd.,Hyderabad | Hyderabad
University Subject Subject Expert Industrial Alumni Expert Chairperson—
Nominee Expert #23 Expert BOS
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Polynomials.
Mathematics of Asymmetric cryptography: Primes, Checking For Primness, Eulers phi-functions,
Fermat’s Little Theorem, Euler’s Theorem, Generating Primes, Primality Testing, Factorization, Chinese
Remainder Theorem, Quadratic Congruence, Exponentiation And Logarithm.
UNIT III 12Hrs
Symmetric key Ciphers: Block Cipher principles, DES, AES, Blowfish, IDEA, Block cipher operation,
Stream ciphers: RC4, RC5 :
Asymmetric key Ciphers: Principles of public key cryptosystems, RSA algorithm, Diffie-Hellman Key
Exchange, Elgamal Cryptographic system, Elliptic Curve Arithmetic, Elliptic Curve Cryptography.
UNIT IV 15Hrs
Cryptographic Hash Functions: Applications of Cryptographic Hash Functions, Two Simple Hash
Functions, Requirements and Security, Hash Functions Based on Cipher Block Chaining, Secure Hash
Algorithms (SHA) ‘
Message Authentication Codes: Message Authentication Requirements, Message Authentication
Functions, Requirements for Message Authentication Codes, Security of MAC’S,MAC’S Based On Hash
Functions: HMAC, MAC’S Based On Block Ciphers: DAA And CMAC
Digital Signatures: Digital Signatures, Elgamal Digital Signature Scheme, Elliptic Curve Digital
Signature Algorithm, RSA-PSS Digital Signature Algorithm.
UNITV . 12Hrs
Network and Internet Security: Transport-Level Security: Web Security Considerations, Transport
Level Security, HTTPS, SSH.
IP Security: IP Security Overview, IP Security Policy, Encapsulating Security Payload, Authentication
Header Protocol.
Electronic-Mail Security: Internet-mail Security, Email Format, Email Threats and Comprehensive Email Security,
S/MIME, PGP.
Text Books:

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

Education, 7th Edition, 2017

2. Cryptography and Network Security: Behrouz A. Forouzan Debdeep, Mc Graw Hill, 3rd Edition, 2015
Reference Books: )

1. Cryptography and Network Security: Atul Kahate, Mc Graw Hill, 3rd Edition

Introduction to Cryptography with Coding Theory: Wade Trappe, Lawrence C.

Dr.N Dr.USN. |Dr. V. Mr.B. Dr. S. Rao Dr.A.Ramakrishna,
Ramakrishnaiah, | Raju,Associat | Venkata JnaneswaraRao | Chintalapudi,Pro Pr?fégslf:":l“&‘:&?o
Professor and e Professor, | Krishna, , Senior fessor and 4 A(IML )
HOD-CSE Dept. of CSE, | Dean of Machine HOD-CSE CSE(AI&DS)
UCEK, JNTUK NIT, Computer Learning (AIML), CMR
Kakinada Warangal Science, ExpertHC Technical
JBIET, Robotics Pvt. Campus,
Hyderabad Ltd.,Hyderabad | Hyderabad
University Subject Subject Expert Industrial Alumni Expert Chairperson—
Nominee Eertt Eern BOS
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Code: 23AD6D06
RECOMMENDER SYSTEMS

III Year - II Semester

Course Objectives:
The main objectives of the course is to
o Introduce recommender system functions, foundational linear algebra, rating analysis, and
real-world applications with challenges.

e Understand collaborative filtering techniques, mcludmg user/item-based methods, model-

based approaches, and system vulnerabilities.

o Learn content-based and knowledge-based recommendation techniques, including user/item
profiling, retrieval, and reasoning methods.

¢ Understand hybrid recommendation strategies, their design models, implementation
approaches, and associated limitations.

e Learn to evaluate recommender systems using various metrics and explore their role in social

and personalized contexts.

(Common to CSE(AI&DS)/CSE(AI&ML)) .

Course Outcomes: Students are able

Cco Course Outcome Blooms

Number Level
Analyze recommender system functions and linear algebra concepts to

CO 1 | understand rating patterns and applications BL3
Collaborative filtering techniques and model-based approaches to build effective

CO 2 | recommender systems BL4
Analyze content-based and knowledge-based recommendation techniques for

CO 3 | personalized information retrieval BL3
Analyze hybrid recommendation strategies to enhance system performance using

CO 4 | various integration designs. BL4
Evaluation methods and community-based approaches to assess and enhance

"CO5 | recommender system effectiveness BL4

UNIT I 15Hrs

Introduction: Recommender system functions, Linear Algebra notation: Matrix addition, Multiplication,
transposition, and inverses, covariance matrices, Understanding ratings, Applications of recommendation

Dr.N Dr.U.SN. |(Dr. V. Mr.B. Dr. S. Rao Dr.A.Ramakrish
Ramakrishnaiah, | Raju,Associat | Venkata JnaneswaraRao | Chintalapudi, na,
Professor and e Professor, - | Krishna, , Senior - Professor and Professor and
HOD-CSE Dept. of CSE, | Dean of Machine HOD-CSE HOD of
UCEK, JNTUK NIT, Computer Leaming (AIML), CMR CSE(AI&ML),
Kakinada Warangal Science, Expert . Technical AIML
JBIET, HC Robotics Campus, CSE(AI&DS)
Hyderabad Pvt. Ltd.,, Hyderabad
Hyderabad
University Subject Subject Expert Industrial Alumni Expert Chairperson-—
Nominee Eerrt Eern BOS
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systems, Issues with recommender system.

\

UNIT II 15Hrs
Collaborative Filtering:User-based nearest neighbour recommendation,Item-based nearest neighbour
recommendation, Model based and pre-processing based approaches, Attacks on collaborative recommender
systems :
UNIT III 12Hrs
Content-based recommendation: High level architecture of content-based systems, Advantages and
drawbacks of content based filtering, Item profiles, discovering features of documents, obtaining item
features from tags, representing itém profiles, Methods for learning user profiles, Similarity based retrieval,
Classification algorithms.
Knowledge based recommendation: Knowledge representation and reasoning, Constraint based
recommenders, Case based recommenders.
UNIT IV 15Hrs
Hybrid approaches:  Opportunities for hybridization, . Monolithic hybridization design: Feature
combination, Feature augmentation, Parallelized hybridization design: Weighted, Switching, Mixed,
Pipelined hybridization design: Cascade Meta-level, Limitations of hybridization strategies.
UNIT V 12Hrs
Evaluating Recommender System: Introduction, General properties of evaluation research, Evaluation
designs, Evaluation on historical datasets, Error metrics, Decision-Support metrics, User-Centred metrics.
Recommender Systems and communities: Communities, collaboration and recommender systems in
personalized web search, Social tagging recommender systems, Trust and recommendations
Text Books: <

1. Jannach D., Zanker M. and FelFering A., Recommender Systems: An Introduction, Cambridge

University Press(2011), 1** ed.
2. Ricci F., Rokach L., Shapira D., Kantor B.P., Recommender Systems Handbook, Springer(2011), 1*
ed. '

Reference Books:
1. Manouselis N., Drachsler H., Verbert K., Duval E., Recommender Systems For Learning, Springer
2013), 1% ed.

‘ QDlof
Dr.N Dr.USN. |Dr. V. Mr.B. Dr. S. Rao Dr.A.Ramakrish
Ramakrishnaiah, | Raju,Associat | Venkata - JnaneswaraRao | Chintalapudi, na,
Professor and e Professor, | Krishna, , Senior Professor and Professor and
HOD-CSE Dept. of CSE, | Dean of Machine HOD-CSE HOD of
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Kakinada Warangal [ Science, Expert Technical AIML
JBIET, HC Robotics Campus, CSE(AI&DS)
Hyderabad Pvt. Ltd., Hyderabad
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SOFTWARE ENGINEERING

Course Objectives:
The main objectives of the course is to
« Understand the evolution of software engineering and various software development lifecycle
models.
+ Learn software project management principles, estimation techniques, and formal methods
for requirements analysis and specification.
+ Understand software design principles, agile methodologies, and function-oriented
design using structured analysis and design.
+ Learn coding practices, software testing techniques, and quality management standards
to ensure reliable software systems. .
+ Understand CASE tools, software maintenance processes, reverse engineering, and
strategies for effective software reuse.

Course OQutcomes: Students are able

CoO Course Outcome Blooms
Number Level

Analyze software development evolution and lifecycle models to understand

CO1 modern engineering practices BL2
Analyze software project management techniques and requirement specifications

CO2 for effective planning and development BL4
Analyze software design principles, agile practices, and Ul design methods for

CO3 building effective systems BL3
Analyze coding, testing, and quality management practices to ensure reliable and

CO4 | maintainable software BL4
CASE tools, software maintenance, and reuse strategies to improve software

COS | productivity and longevity. , BLA4
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UNITI . 15Hrs

Introduction: Evolution, Software development projects, Exploratory style of software developments,
Emergence of software engineering, Notable changes in software development practices, Computer system
engineering. _

Software Life Cycle Models: Basic concepts, Waterfall model and its extensions, Rapid application
development, Agile development model, Spiral model.

UNITII 15Hrs

Software Project Management: Software project management complexities, Responsibilities of a software
project manager, Metrics for project size estimation, Project estimation techniques, Empirical Estimation
techniques, COCOMO, Halstead’s software science, risk management.

Requirements Analysis and Specification: Requirements gathering and analysis, Software
Requirements Specification (SRS), Formal system specification, Axiomatic specification, Algebraic
specification, Executable specification and 4GL.

UNITIII 12Hrs

Software Design: Overview of the design process, How to characterize a good software design ? Layered
arrangement of modules, Cohesion and Coupling. approaches to software design.

Agility: Agility and the Cost of Change, Agile Process, Extreme Programming(XP), Other Agile Process
Models, Tool Set for the Agile Process (Text Book 2)

Function-Oriented Software Design: Overview of SA/SD methodology, Structured analysis, Developing
the DFD model of a system, Structured design, Detailed design, and Design Review.

User Interface Design: Characteristics of a good user interface, Basic concepts, Types of user interfaces,
Fundamentals of component-based GUI development, and user interface design methodology.

UNITIV 15Hrs
Coding and Testing: Coding, Code review, Software documentation, Testing, Black-box testing, White-Box
testing, Debugging, Program analysis tools, Integration testing, Testing object-oriented programs, Smoke
testing, and Some general issues associated with testing.
Software Reliability and Quality Management: Software reliability. Statistical testing, Software quality,
Software quality management system, ISO9000. SEI Capability maturity model. Few other important

uality standards and Six Sigma
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UNITV 12Hrs
Computer-Aided Software Engineering (Case): CASE and its scope, CASE environment, CASE support in the |
other characteristics of CASE tools, towards second generation CASE Tool, and Architecture of a CASE i
Environment
Software Maintenance: Characteristics of software maintenance, Software reverse engineering, Software
maintenance and Estimation of maintenance cost.
Software Reuse: reuse-definition, introduction, reason behind no reuse SO, far, Basic issues in any reuse program
and Reuse at organization level.
Text Books:

1. Fundamentals of Software Engineering, RajibMall, 5Edition, PHI.

2. Software Engineering A Practitioner’s Approach, RogerS.Pressman, 9"Edition, McGrawHillInternatio

Reference Books:
1. 1. Software Engineering, IanSommerville,10%Edition,Pearson.
2. Software Engineering, Principles and Practices, DeepakJain, OxfordUniversityPress.

Online Learning Resources:
1) https://nptel.ac.in/courses/106/105/106105182/
2) https://infyspringboard.onwingspan.com/web/en/app/toc/lex_auth 01260589506387148827 _shared/ove
3) https://infyspringboard.onwingspan.com/web/en/app/toc/lex_auth_013382690411003904735_shared/ov
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SOCIAL NETWORK ANALYSIS

Common to CSE(AI&DS)/AIML

Course Objectives:
The main objectives of the course is to

» Understand the evolution of the Semantic Web and apply social network analysis concepts and

tools to web-based data.

Understand ontology-based knowledge representation and social network data modeling in the

Semantic Web.
Explore methods for detecting, mining, and analyzing communities in dynamic web social

networks.

environments.

Leamn visualization techniques and applications of social networks using graph-based and matrix-

based methods.

>
>
» Understand behavior prediction, privécy concerns, and trust models in online social network
>

Course Outcomes: Students are able

(6{0) Course Outcome Blooms
Number Level e |
Analyze the evolution of the Semantic and Social Web and their applications in Il
CO1 network analysis. BL3
Analyze ontology-based knowledge representation and reasoning techniques for
CO2 modeling social network data. BL4
Analyze techniques for detecting and mining communities in dynamic web-based
COo3 social networks BL3
Analyze methods for predlctmg human behavior and managing prlvacy and trust
Co4 in online social networks. BL4
Analyze visualization techniques and graph-based representations for interpreting
COS5 and applying social network data BLS5
UNIT I 15Hrs
INTRODUCTION: Introduction to Semantic Web: Limitations of current Web — Development of
Semantic Web — Emergence of the Social Web — Social Network analysis: Development of Social
Network Analysis — Key concepts and measures in network analysis — Electronic sources for network

‘7\\ [ID2Y
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analysis: Electronic discussion networks, Blogs and online communities — Web-based networks —

| Applications of Social Network Analysis
UNIT 11 ) 15Hrs
MODELLING, AGGREGATING AND KNOWLEDGE REPRESENTATION Ontology and their
role in the Semantic Web: Ontology-based knowledge Representation — Ontology languages for the
Semantic Web: Resource Description Framework — Web Ontology Language — Modelling and
aggregating social network data: State-of-the-art in network data representation — Ontological
representation of social individuals — Ontological representation of social relationships — Aggregating and
reasoning with social network data — Advanced representations.
UNIT 111 , 12Hrs
EXTRACTION AND MINING COMMUNITIES IN WEB SOCIAL NETWORKS Extracting
evolution of Web Community from a Series of Web Archive — Detecting communities in social networks
— Definition of community = Evaluating communities = Methods for community detection and mining —
Applications of community mining algorithms — Tools for detecting communities social network k
infrastructures  and communities - Decentralized online social networks — Multi-Relational Ca
characterization of dynamic social network communities
UNIT 1V 15Hrs
PREDICTING HUMAN BEHAVIOR AND PRIVACY ISSUES Understanding and predicting human
behavior for social communities — User data management — Inference and Distribution — Enabling new
human experiences — Reality mining — Context — Awareness — Privacy ‘in online social networks — Trust
in online environment — Trust models based on subjective logic — Trust network analysis — Trust
transitivity analysis — Combining trust and reputation — Trust derivation based on trust comparisons —
Attack spectrum and counter measures.
UNITV 12Hrs
VISUALIZATION AND APPLICATIONS OF SOCIAL NETWORKS Graph theory — Centrality —
Clustering — Node-Edge Diagrams — Matrix representation — Visualizing online social networks,
visualizing social networks with matrix-based representations — Matrix and Node-Link Diagrams -
Hybrid representations — Applications — Cover networks — Community welfare — Collaboration networks
— Co-Citation networks.
Text Books:

1. 1. Peter Mika, —Social Networks and the Semantic Web, First Edition, Springer 2007.
Borko Furht, —Handbook of Social Network Technologies and Applications, 1st Edition, Springer, 2010.
Reference Books: '

1. Guandong Xu ,Yanchun Zhang and Lin Li,-Web Mining and Social Networking — Techniques

and applications, First Edition, Springer, 2011.
2. Dion Goh and Schubert Foo,-Social information Retrieval Systems: Emerging Technologies and
Applications for Searching the Web Effectively, IGI Global Snippet, 2008.
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COMPUTER VISION

(Common to CSE(AI&DS)/ AIML/CSE(AI&ML)

Course Objectives:
The main objectives of the course is to
e Understand camera models, radiometry, shading, and color perception in computer vision and
image analysis.
e Learn linear filtering, edge detection, and texture analysis techniques for image processing and
computer vision.
e Understand multi-view geometry and image segmentation techniques using clustering and
human visual principles.
e Learn model-based segmentation, probabilistic fitting, and object tracking using linear
dynamic models.
e Understand geometric camera models, calibration techniques, and model-based vision
applications in robotics and imaging.
Course Outcomes: Students are able

CoO Course Outcome Blooms

Number Level
Analyze camera models, lighting, shading, and color theory for realistic image

CO1 [ formation and perception. BL4
Analyze linear filtering, edge detection, and texture analysis techniques for image

CO 2 | processing applications. BL3
Analyze geometric and clustering techniques for multi-view reconstruction and

CO3 | image segmentation BL4
Analyze model fitting and probabilistic methods for segmentation and tracking in

CO 4 | visual data. BL4
Analyze geometric camera models and calibration methods for vision-based

CO 5 | localization and alignment. BL2

UNIT I ' 15Hrs

CAMERAS: Pinhole Cameras Radiometry—Measuring Light: Light in Space, Light Surfaces, Important
Special Cases Sources, Shadows, And Shading: Qualitative Radiometry, Sources and Their Effects, Local
Shading Models, Application: Photometric Stereo, Inter reflections: Global Shading Models Color: The
Physics of Color, Human Color Perception, Representing Color, A Model for Image Color, Surface Color

from Image Color.

ool
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UNIT I1 15Hrs
Linear Filters: Linear Filters and Convolution, Shift Invariant Linear Systems, Spatial Frequency and

Fourier Transforms, Sampling and Aliasing, Filters as Templates, Edge Detection: Noise, Estimating
Derivatives, Detecting Edges Texture0: Representing Texture, Analysis (and Synthesis) Using Oriented
Pyramids, Application: Synthesis by Sampling Local Models, Shape from Texture.

UNIT III 12Hrs
The Geometry of Multiple Views: Two Views Stereopsis: Reconstruction, Human Stereopsis, Binocular
Fusion, Using More Cameras Segmentation by Clustering: What Is Segmentation? Human
Vision:GroupingandGetstalt,Applications: Shot Boundary Detection and Background Subtraction, Image
Segmentation by Clustering Pixels, Segmentation by Graph-Theoretic Clustering.

UNIT IV ; : ‘ 15Hrs
Segmentation by Fitting a Model: The Hough Transform, Fitting Lines, Fitting Curves, Fitting as a
Probabilistic Inference Problem, Robustness Segmentation and Fitting Using Probabilistic Methods:
Missing Data Problems, Fitting, and Segmentation, The EM Algorithm in Practice, Tracking With Linear
Dynamic Models: Tracking as an Abstract Inference Problem, Linear Dynamic Models, Kalman Filtering,
Data Association, Applications and Examples

UNIT V 12Hrs
Geometric Camera Models: Elements of Analytical Euclidean Geometry, Camera Parameters and the
Perspective Projection, Affine Cameras and Affine Projection Equations Geometric Camera Calibration:
Least-Squares Parameter Estimation, A Linear Approach to Camera Calibration, Taking Radial Distortion

into Account, Analytical Photogrammetry,

Case study: Mobile Robot Localization Model- Based Vision: Initial Assumptions, Obtaining
Hypotheses by Pose Consistency, Obtaining Hypotheses by pose Clustering, Obtaining Hypotheses Using
Invariants, Verification, Case study: Registration In. Medical Imaging Systems, Curved Surfaces and
Alignment.
Text Books:

1. David A. Forsyth and Jean Ponce: Computer Vision — A Modern Approach, PHI Learning

(Indian Edition), 2009.

Reference Books: .
1. E. R. Davies: Computer and Machine Vision — Theory, Algorithms and Practicalities,

Elsevier (Academic Press), 4th edition, 2013.
2. R.C. Gonzalez and R. E. Woods “Digital Image Processing” Addison Wesley 2008. 3. Richard
Szeliski “Computer Vision: Algorithms and Applications” Springer-Verlag London Limited 2011.
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III Year- II Semester Code:23ML6D02 1 o A
310[(0] 3
Cloud Computing
(Common to CSE(AI&DS)/AIML)
Course Objectives:
The main objectives of the course is to
+ Understand cloud computing fundamentals, service and deployment models, benefits,
and major cloud service providers.
+ Learn cloud enabling technologies including parallel and distributed computing, SOA,
web services, and virtualization.
+ Understand virtualization and container technologies, orchestration tools, and their roles
in cloud computing.
+ Explore key challenges in cloud computing, including security, interoperability,
scalability, and energy efficiency.
« Understand advanced cloud concepts including server less computing, [oT integration,
edge computing, and DevOps practices.
Course Outcomes: Students are able
CO Course Outcome Blooms
Number Level
Analyze cloud computing concepts, service and deployment ~models,
CO1 | characteristics, and key service providers. BL4
Analyze cloud enabling technologies including parallel and distributed
CO2 computing, SOA, Web services, and virtualization. BL4
Analyze virtualization and container technologies, platforms, orchestration tools,
CO3 | and their role in cloud computing. BL3
Analyze key challenges in cloud computing ,including security, scalability,
CO4 | interoperability, and economic considerations. \ BL2
Analyze advanced cloud computing concepts including server less architecture,
COS5 | IoT integration, edge computing, and DevOps practices. BL2
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UNITI 15Hrs
Introduction to Cloud Computing Fundamentals: Cloud computing at a glance, defining a cloud, cloud
computing reference model, types of services (IaaS, PaaS, SaaS), cloud deployment models (public, private,
hybrid), utility computing, cloud computing characteristics and benefits, cloud service providers (Amazon
Web Services, Microsoft Azure, Google App Engine).

UNITII 15Hrs
Cloud Enabling Technologies: Ubiquitous Internet, parallel and distributed computing, elements of parallel
computing, hardware architectures for parallel computing (SISD, SIMD, MISD, MIMD), elements of
distributed computing, Inter-process communication, technologies for distributed computing, remote
procedure calls (RPC), service-oriented architecture (SOA), Web services, virtualization.

UNITIII 12Hrs
Virtualization and Containers: Characteristics of virtualized environments, taxonomy of virtualization
techniques, virtualization and cloud Computing, pros and cons of virtualization, technology examples (XEN,
VMware), building blocks of containers, container platforms (LXC, Docker), container orchestration, Docker
Swarm and Kubernetes, public cloud VM (e.g. Amazon EC2) and container (e.g. Amazon Elastic Container

\

UNIT IV 15Hrs
Cloud computing challenges: Economics of the cloud, cloud interoperability and standards, scalability and
fault tolerance, energy efficiency in clouds, federated clouds, cloud computing security, fundamentals of
computer security, cloud security architecture, cloud shared responsibility model, security in cloud deployment
models.
UNITV 12Hrs
Advanced concepts in cloud computing: Server less computing, Function-as-a-Service, server less computing
architecture, public cloud(e.g. AWS Lambda) and open source(e.g. Open FaaS)server less platforms, Internet
of Things (IoT), applications, cloud-centric IoT and layers, edge and fog computing, DevOps, infrastructure-as-
code, quantum cloud computing.
Text Books:

1. Mastering Cloud Computing ,2™edition, RajkumarBuyya,ChristianVecchiola, ThamaraiSelvi,

Shivananda Poojara, Satish N. Srirama, Mc Graw Hill, 2024.
2. Distributed and Cloud Computing, KaiHwang,GeofferyC.Fox,Jack).Dongarra,Elsevier, 2012.

o ‘ oL
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Reference Books:
1. Cloud Computing, Theory and Practice, DanCMarinescu, 2™edition, MKEIsevier, 2018.
2. Essentials of cloud Computing, K.Chandrasekhran, CRCpress, 2014.

Online documentation and tutorials from cloud service providers(e.g.,AWS,Azure,GCP)
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DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING

IIT Year — IISemester Code: 23CS6D06

DEVOPS
(Common to CSE, AIML, CSE(AI&ML), IT)

Course Objectives:
The main objectives of this course are to:

o Describe the agile relationship between development and IT operations.
o Understand the skill sets and high-functioning teams involved in DevOps and related methods to
reach a continuous delivery capability.
Implement automated system update and DevOps lifecycle
Course Outcomes: Students are able to

Cco Course Outcome Blooms
Number Level

Define the fundamentals of SDLC, Agile methodologies, and the concept of

co1 | DevOps and its architecture. BLI
Describe the need for version control and apply Git features such as branching,

CO2 staging, and collaboration BL3
Analyze Jenkins architecture (master-slave, pipeline basics) to automate and

CO3 optimize build processes BL4
Use Docker commands to build, run, and manage containers, including

C04 | publishing to Docker Hub BL3
Compare different configuration management tools such as Ansible, Puppet, and

(o F Chef. BL5

UNIT 1

Introduction to DevOps: Introduction to SDLC, Agile Model. Introduction to Devops. DevOps Features,
DevOps Architecture, DevOps Lifecycle, Understanding Workflow and principles, Introduction to
DevOps tools, Build Automation, Delivery Automation, Understanding Code Quality, Automation of CI/
CD. Release management, Scrum, Kanban, delivery pipeline, bottlenecks, examples

UNIT 11

Source Code Management (GIT): The need for source code control, The history of source code
management, Roles and code, source code management system and migrations. What is Version Control
and GIT, GIT Installation, GIT features, GIT workflow, working with remote repository, GIT commands,
GIT branching, GIT staging and collaboration. UNIT TESTING - CODE COVERAGE: Junit, nUnit &
Code Coverage with Sonar Qube, SonarQube - Code Quality Analysis.

n ~Q\\_ML ﬁ/‘/
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2 (f__\-j;_.:._' N DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING
UNIT-III

Build Automation - Continuous Integration (CI): Build Automation, What is CI Why Cl is Required,
CI tools, Introduction to Jenkins (With Architecture), jenkins workflow, jenkins master slave architecture,
Jenkins Pipelines, PIPELINE BASICS - Jenkins Master, Node, Agent, and Executor Freestyle Projects &
Pipelines, Jenkins for Continuous Integration, Create and Manage Builds, User Management in Jenkins
Schedule Builds, Launch Builds on Slave Nodes.

UNIT 1V

Continuous Delivery (CD): Importance of Continuous Delivery, CONTINUOUS DEPLOYMENT CD
Flow, Containerization with Docker: Introduction to Docker, Docker installation, Docker commands,
Images & Containers, DockerFile, Running containers, Working with containers and publish to Docker
Hub.Testing Tools: Introduction to Selenium and its features, JavaScript testing.

UNIT V

Configuration Management - ANSIBLE: Introduction to Ansible, Ansible tasks, Roles, Jinja
templating, Vaults, Deployments using Ansible.

CONTAINERIZATION USING KUBERNETES(OPENSHIFT): Introduction to Kubernetes Namespace
& Resources, CI/CD - On OCP, BC, DC & ConfigMaps, Deploying Apps on Openshift Container Pods.
Introduction to Puppet master and Chef.

Text Books:

1. Joyner, Joseph., Devops for Beginners: Devops Software Development Method Guide for
Software Developers and It Professionals, 1** Edition Mihails Konoplows, 2015.

2. Alisson Machado de Menezes., Hands-on DevOps with Linux,1¥ Edition, BPB Publications,
India, 2021.

Reference Books:

1. Len Bass, Ingo Weber, Liming Zhu. DevOps: A Software Architect's Perspective. Addison
Wesley; ISBN-10

2. Gene Kim Je Humble, Patrick Debois, John Willis. The DevOps Handbook, Ist Edition, IT
Revolution Press, 2016.

3. Verona, Joakim Practical DevOps, 1% Edition, Packt Publishing, 2016.

4. Joakim Verona. Practical Devops, Ingram short title; 2™ edition (2018). ISBN10: 1788392574

5. Deepak Gaikwad, Viral Thakkar. DevOps Tools from Practitioner's Viewpoint. Wiley
publications. ISBN: 9788126579952
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Common to CSE(AI&DS)/AIML

Course Objectives:
The aim of this course is to '
» Optimize business decisions and create competitive advantage with Big Data analytics

» Introducing Java concepts required for developing map reduce programs

» Derive business benefit from unstructured data

> Imparting the architectural concepts of Hadoop and introducing map reduce paradigm
» To introduce programming tools PIG & HIVE in Hadoop echo system.

Course Outcomes: Students are able to

CO Course Outcome Blooms
Number : Level
COl | Analyze the implementation and usage of core data structures and generics in
Java for efficient data handling and abstraction BL4
CO2 | Analyze the architecture and configuration of Hadoop and its components for
efficient big data storage and processing BL3

CO3 Analyze and implement MapReduce programs using Haddop APIs to process

large-scale datasets efficiently BL3
CO4 Analyze streaming data architectures and implement real-time. data processing
: using Spark RDD operations BL2
CO5 Analyze large-scale data using Pig Latin and Hive by structuring, querying, and
processing data in Hadoop ecosystems
BL4

Experiments covering the Topics:
> Object Oriented Programming fundamentals- data types, control structures

» Classes, methods, objects, Inheritance, polymorphism,
> Exception handling, Threads, Packages, Interfaces
> Files, I/0 streams, Java FX GUI

Software Requirements:

1. Hadoop : https://hadoop.apache.org/release/2.7.6.html

2. Java : https://www.oracle.com/java/technologies/javase/javase8u21 1-later-archive-downloads.html
3. Eclipse : https://www.eclipse.org/downloads/

[ List of Experiments: j
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Exp\e'f"iment 1: Week 1, 2:
1. Implement the following Data structures in Java
a) Linked Lists b) Stacks c) Queues d) Set ) Map

Experiment 2: Week 3:
2. (i)Perform setting up and Installing Hadoop in its three operating modes:
Standalone,  Pseudo distributed, Fully distributed
(ii)Use web based tools to monitor your Hadoop setup.

Experiment 3: Week 4:
3. Implement the following file management tasks in Hadoop:
¢ Adding files and directories
o Retrieving files
e Deleting files
Hint: A typical Hadoop workflow creates data files (such as log files) elsewhere and copies them into
HDFS using one of the above command line utilities.

Experiment 4: Week 5:
4. Run a basic Word Count MapReduce program to understand MapReduce Paradigm.

Experiment 5: Week 6:
5. Write a map reduce program that mines weather data.
Weather sensors collecting data every hour at many locations across the globe gather a large volume
of log data, which is a good candidate for analysis with Map Reduce, since it is semi
structured and record-oriented. '

Experiment 6: Week 7:

6. Use MapReduce to find the shortest path between two people in a

7. social graph.
Hint: Use an adjacency list to model a graph, and for each node store the distance from the original node, as
well as a back pointer to the original node. Use the mappers to propagate the distance to the original node,

and the reducer to restore the state of the graph. Iterate until the target node has been reached

Experiment 7: Week 8:
1. Implement Friends-of- frlends algorithm in MapReduce.
Hint: Two MapReduce jobs are required to calculate the FoFs for each user in a social network .The

first job calculates the common friends for each user, and the second job sorts the common friends

BR23 Syllabus for CSE(AI&DS), BVCEC, w.e.f 2025-26
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by the number of connections to your friends.
Experiment 8: Week 9:
2; Implement an iterative PageRank graph algorithm in MapI‘{educe.
Hint: PageRank can be implemented by iterating a MapReduce job until the graph has converged. The
mappers are responsible for propagating node PageRank values to their adjacent nodes, and the
reducers are responsible for calculating new PageRank values for each node, and for re-creating the
original graph with the updated PageRank values.
Experiment 9: Week 10:
3. Perform an efficient semi-join in MapReduce.
Hint: Perform a semi-join by having the mappers load a Bloom filter from the Distributed Cache,
and then filter results from the actual MapReduce data source by performing membership queries
against the Bloom filter to determine which data source records should be emitted to the reducers.

Experiment 10: Week 11: i

4, Install and Run Pig then write Pig Latin scripts to sort, group, join, project, and filter your |
data.
Experiment 12: Week 12: ]
S. Install and Run Hive then use Hive to create, alter, and drop databases, tables, views,
1}

functions, and indexes
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DATA VISUALIZATION AND MACHINE LEARNING LAB

VAW

EM

Course Objectives:
Understand the fundamentals of data types, sources, and principles of data visualization.

Learn to use Tableau for connecting datasets and creating meaningful visualizations and dashboards.
Apply data preprocessing techniques such as cleaning, transformation, and feature engineering.
Implement supervised learning algorithms for classification and regression using Python/R/Weka.
Explore and analyze data using unsupervised learning and clusterihg algorithms like K-Means and

Course Outcomes: Students are able to

Cco Course Outcome Blooms
Number Level
Col1 Understand foundational concepts of data and create basic data visualizations
using Tableau. BL2
CO2 | Apply Tableau tools and calculations to build and format interactive dashboards
and charts. BL3
CO3 Perform data preprocessing techniques including missing value handling,
discretization, and outlier removal. BL3 {4
CO4 Implement and evaluate classification and regression algorithms using !
Python/R/Weka. . BLS
CO5 Apply clustering techniques including K-Means, Fuzzy C-Means, and
Expectation Maximization for data analysis. BL3

Experiments covering the Topics:
> Object Oriented Programming fundamentals- data types, control structures
» Classes, methods, objects, Inheritance, polymorphism,
> Exception handling, Threads, Packages, Interfaces
> Files, I/O streams, Java FX GUI

\

Lab Problems:
1. Understanding Data, what is data, where to find data, Foundations for building Data Visualizations,

Creating Your First visualization?

2. Getting started with Tableau Software using Data file formats, connecting your Data to Tableauﬂ

— RO
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creating basic charts (line, bar charts, Tree maps), Using the Show me panel.

Tableau Calculations, Overview of SUM, AVR, and Aggregate features, Creating custom
calculations and fields.

Applying new data calculations to your visualizations, Formatting Visualizations, Formatting Tools
and Menus, Formatting specific parts of the view.

Editing and Formatting Axes, Manipulating Data in Tableau data, Pivoting Tableau data.
Structuring your data, Sorting and filtering Tableau data, Pivoting Tableau data.

Advanced Visualization Tools: Using Filters, Using the Detail panel, using the Size panels,
customizing filters, Using and Customizing tooltips, Formatting your data with colors.

Creating Dashboards & Storytelling, creating your first dashboard and Story, Design for different
displays, adding interactivity to your Dashboard, Distributing & Publishing your Visualization.

Tableau file types, publishing to Tableau Online, Sharing your visualizations, printing, and
Exporting. '

10. Creating custom charts, cyclical data and circular area charts, Dual Axis charts.

Software’s Required: Python/R/Weka
List of Experiments:

1.

Compute Central Tendency Measures: Mean, Median, Mode Measure of Dispersion: Variance,
Standard Deviation.

Apply the following Pre-prbcessing techniques for a given dataset.

2.
a. Attribute selection
b. Handling Missing Values
c. Discretization
d. Elimination of Outliers
3. Apply KNN algorithm for classification and regression
4, Demonstrate decision tree algorithm for a classification problem and perform parameter tuning for
better results '
o Il
R — A=
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S. Demonstrate decision tree qlgorithm for a regression problem
6. Apply Random Forest algorithm for classification and regression
7 Demonstrate Naive Bayes Classification algorithm.
8. Apply Support Vector algorithm for classification
9. Demonstrate simple linear regression algorithm for a regression problem

10.  Apply Logistic regression algorithm for a classification problem

\

11.  DemonstrateMulti-layer Perceptron algorithm for a classification problem

12.  Implement the K-means algorithm and apply it to the data you selected. Evaluate performance by
measuring the sum of the Euclidean distance of each example from its class center. Test the
performance of the algorithm as a function of the parameters K.

13. Demonstrate the use of Fuzzy C-Means Clustering

14. Demonstrate the use of Expectation Maximization based clustering algorithm

REFERENCE BOOKS:
1. R Programming for Data Science by Roger D. Peng (References)
The Art of R Programming by Norman Matloff Cengage Learning India

Ao
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III Year - 1I Semester

Course Objectives:

o To equip the students with

(Common to CSE,CSE-

e To train the students in interview skills, group discussions and presentation skills

Code; 23HM6S02

SOFT SKILLS
(AI&DS),AIML,CSE(AI&ML),IT)

ODALAREVU - 533 210, Andhra Praacsn, 11 ua

DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING

the skills to effectively commu nicate in English

e To motivate the students to develop confidence
e To enhance the students’ interpersonal skills
e To improve the students’ writing skills

Course Outcomes: Students are able

UNIT-1I
Self-Management Skills:

UNIT-11I

Professor and
HOD-CSE
UCEK, INTUK
Kakinada.

Dept. of CSE,
NIT, Warangal

University
N aminee

Subject Expert

Anger Management, Stre

Standard Operation Methods :
Note Making, Note Taking, Minu

Dr. U.S.N. Raju,
Ramakrishnaiah,| Assoc.Professor,

Team Building, Leadership Qualities
Etiquette: Social Etiquette, Business Etiquette,

Basic Grammars, Tenses, Prepositions, Pronunciation, Letter Writing;
tes Preparation, Email & Letter Writing

Dr.V.Venkata

Telephone Etiquett

Mr. B.

CcO Course Qutcome Blooms Level
Number
e Demonstrate analytical thinking and effective listening skills, and apply verbal and non-
verbal communication techniques in personal and professional settings.
. Develop sel f-management co mpetencics such as stress, time, and anger management, and
exhibit team building, Jeadership, and professional etiquette.
Participate effectively in job-related scenarios such as group discussions and interviews,
CO3 . - BL6
and prepare resumes tailored for employment opportunities
co4 Understand the dynamics of interpersonal relationships, their significance in a workplace, BL3
and apply strategies to manage different relationship styles effectively.
Use correct grammar, sentence structure, and formats for professional written
CcOo5 e . . : oy i : BLS
communication, including note-making, minutes Writing, and email drafting.
UNIT -1
Analytical Thinking & Listening Skills: Self-Introduction, Shaping Young Minds - A Talk by Azim Premji
(Listening Activity), Self — Analysis, Developing Positive Attitude, Perception.
Communication Skills: Verbal Communication; Non Verbal Communication (Body Language)

e, Dining Etiquette

Dr. S.Rao

Krishna, Dean | Jnaneswara Rao, | Chintalapudi,
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UNIT-1V
Job-Oriented Skills: Group Discussion, Mock Group Discussions, Resume Preparation, Interview Skills,
Mock Interviews
UNIT-V
Interpersonal relationships: Introduction, Importance, Types, Uses, Factors affecting interpersonal
dating different styles, C

relationships, Accommo onsequences of interpersonal relationships
Text books:
1. Barun K. Mitra, Personality Development and Soft Skills, Oxford University Press, 2011.
2. S.P. Dhanavel, English and Soft Skills, Orient Blackswan, 2010.
Reference books:

1. R.S.Aggarwal, A Modern Approach to Verbal & Non-Verbal Reasoning, S.Chand& Company Ltd.,

2018.

Dr. Sheik
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Code: 23AC6T03

III Year - II Semester
TECHNICAL PAPER WRITING & IPR

(Common to CSE, CSE~(A1&DS), AIML, CSE(AI&ML), IT)
Course Objective: The course will explain the basic related to writing the technical reports and

understanding the concepts related to formatting and structuring the report. This will help students 0
comprehend the concept of proofreading, proposals and practice

Course Outcomes: Students are able

CcO Course Qutcome Blooms Level
Number
o Understand the structure and language of technical reports, and demonstrate the ability to
plan and organize report content effectively.

BL2
Use advanced features of word processors for technical documentation, including
CO2 formatting, tracking changes, citations, bibliographies, and document protection BL3
techniques
I
e Understand the fundamentals of intellectual property rights including patents, copyrights,
trademarks, and the international framework for protection and innovation. BLA
Cco 4 Draft clear, concise, and well-structured technical reports using appropriate visuals and BLS
adhere to principles of good grammar, spelling, and readability.
BL6

Proofread documents for clarity and correctness, summatize content effectively, and

CO5
develop oral and written presentation skills for technical proposals and reports.

Unit I:

Introduction: An introduction to writing technical reports, technical sentences formation, using transitions
to join sentences, Using tenses for technical writing.

Planning and Structuring: Planning the report, identifying readex(s), Voice, Formatting and structuring the
report, Sections of a technical report, Minutes of meeting writing

Unit II:

Drafting report and design issues: The use of drafts, Tlustrations and graphics. _
Final edits: Grammar, spelling, readability and writing in plain English: Writing in plain English, Jargon
and final layout issues, Spelling, punctuation and Grammar, Padding, Paragraphs, Ambiguity.

Unit IIL:

Proofreading and summaries: Proofreading, summaries, Activities on summaries. Presenting final
reports: Printed presentation, Verbal presentation skills, Introduction to proposals and practice.
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Unit IV: Using word processor: ]
Adding a Table of Contents, Updating the Table of Contents, Deleting the Table of Contents, Adding an
Index, Creating an Outline, Adding Comments, Tracking Changes, Viewing Changes, Additions, and
Comments, Accepting and Rejecting Changes , Working with Footnotes and Endnotes, Inserting citations
and Bibliography, Comparing Documents, Combining Documents, Mark documents final and make them
read only., Password protect Microsoft Word documents., Using Macros,

Unit V:

Nature of Intellectual Property: Patents, Designs, Trade and Copyright. Process of Patenting and
Development: technological research, innovation, patenting, development. International Scenario:
International cooperation on Intellectual Property

Text Books:
1. Kompal Bansal & Parshit Bansal, “Fundamentals of IPR for Beginner’s”, 1% Ed., BS Publications,
2016.
2. William S. Pfeiffer and Kaye A. Adkins, “Technical Communication: A Practical Approach”,
Pearson.

3. Ramappa,T., “Intellectual Property Rights Under WTO”, 2™ Ed., S Chand, 2015.

Reference Books:

1. Adrian Wallwork , English for Writing Research Papers, Springer New York Dordrecht Heidelberg
London, 2011.
2. DayR, How to Write and Publish a Scientific Paper, Cambridge University Press(2006)

E-resources:
1i https:/z’www.udemv.cochourscﬁrenortwritimﬂ

2 htt|)s://www.udcmv.com!courseiprofcssional-husincss—cnszlish-and-tcchn'1cal—reporl-writigg£
3 https:f/_www.udemy.cmm’coulscfbe{'tcrbusinesswz‘il'ing/
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