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VISVESVARAYA TECHNOLOGICAL UN

Scheme of Teaching and Examination 2018 - 19
Outcome Based Education (OBE) and Choice Based Credit System (CBCS)
(Effective from the academic year 2018 - 19)
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Note: PCC: Professional core, PEC: Professional Elective, OEC: Open Elective, INT: Internship.
Professional Elective - 2

Course code under 18CS73X Coursc Title

18CS731 - | Software Architecture and Design Patterns
18CS§732 High Performance Compuling

18CS733 Advanced Computer Architectures
18CS734 User Interface Design

Professional Electives -3

Course code under 18CS74X Course Title

18CS741 Digital Image Processing
18CS742 Network management
18CS743 Natural Language Processing
18CS744 Cryptography
18C5745 +| Robotic Process Automation Design & Development
Open Elective =B (Not for CSE / ISE Programs)
18CS751 Introduction to Big Data Analytics
18CS752 + | Python Application Programming
18CS8753 Introduction to Artificial Intelligence
18CS8754 Introduction to Dot Net framework for Application Development

Students can select any one of the open electives offered by any Depariment (Please refer to the list of open electives under 18CS75X).
Selection of an open elective is not allowed provided,

«  The candidate has studied the same course during the previous semesters of the programme.

e The syllabus content of open clective is similar to that of Departmental core courses or prolessional electives.

e A similar course, under any category, is prescribed in the higher semesters of the programme.

Registration to cleclives shall be documented under the guidance of Prograime Coordinator/ Adviser/Mentor.

Based on the ability/abilities of the student/s and recommendations of the mentor, a single discipline or a multidisciplinary project can be assigned to an

Project work: 4 ; : 4 ; At .
p having not more than 4 students. In extraordinary cases, like the funded projects requiring students from different disciplines, the project

individual student or Lo a grou
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ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING
(Effective Irom the academic year 2018 -2019)
- SEMESTER - VII

Course Code 18CS71 CIE Marks 40

Number of Contact Hours/Week 4:0:0 SEE Marks 60

Total Number of Contact Hours 50 Exam Hours 03
CREDITS -4

Course Learning Objectives: This course (18CS71) will enable students to:

* Explain Artificial Intelligence and Machine Learning
* Tlustrate Aland ML algorithim and their use in appropriate applications

Module 1 Contact
Hours

What is artificial intelligence?, Problems, problem spaces and search, Heuristic search | 10
techniques

Texbook 1: Chapter 1,2 and 3
RBT: L1,1.2

Module 2

Knowledge representation issues, Predicate logic, Representaiton knowledge using rules. 10

Concpet Learning: Concept learning task, Concpet learning as search, Find-S algorithm,
Candidate Elimination Algorithm, Inductive bias of Candidate Elimination Algorithm.

Texbook 1: Chapter 4, 5 and 6
Texbook2: Chapter 2 (2.1-2.5, 2.7)
RBT: L1, L2, L3

Module 3

Decision Tree Learning: Introduction, Decision tree representation, Appropriate problems, | 10
1D3 algorith.

Aritificil Nueral Network: Introduction, NN representation, Appropriate problems,
Perceptrons, Backpropagation algorithin,

Texbook2: Chapter 3 (3.1-3.4), Chapler 4 (4.1-4.5)
RBT: L1,L2,L3

Module 4

Bayesian Learning: Introduction, Bayes theorem, Bayes theorem and concept learning, ML | 10
and LS error hypothesis, ML for predicting, MDL principle, Bates optimal classifier, Gibbs
algorithm, Navie Bayes classifier, BBN, EM Algorithm

Texbook2: Chapter 6
RBT: L1,12,1L3

Module 5

Instance-Base Learning: Introduction, k-Nearest Neighbour Learning, Locally weighted | 10
regression, Radial basis function, Case-Based reasoning,
Reinforcement Learning: Introduction, The learning task, Q-Learning.

Texbook 1: Chapter 8 (8.1-8.5), Chapter 13 (13.1 -13.3)
RBT: 1,12, L3

Course Outcomes: The student will be able to :
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Appaise the theory of Artificial intelligence and Machine Learning.
[lustrate the working of Al and ML Algorithms.
Demonstrate the applications off Al and ML.

Question Paper Pattern:

¢ The question paper will have ten questions,

* Each full Question consisting of 20 marks

e There will be 2 full questions (with a maximum of four sub questions) from each module.

e Each full question will have sub questions covering all the topics under a module.

¢ The students will have to answer 5 full questions, selecting one full question from each module.
Textbooks:

1. Tom M Mitchell,*Machine Lerning”, 1" Edition, McGraw Hill Education, 2017,

2

Elaine Rich, Kevin K and § B Nair, “Artificial Inteligence”, 3" Edition, McGraw Hill
Education, 2017. -

Reference Books:

1.
2.

3.

Saroj Kaushik, Artificial Intelligence, Cengage learning

Stuart Rusell, Peter Norving , Artificial Intelligence: A Modern Approach, Pearson Education
2nd Edition

AurElienGEron,"Hands-On Machine Learning with Scikit-Learn and Tensor Flow: Concepts,
Tools, and Techniques to Build Intelligent Systems", st Edition, Shroff/O'Reilly Media, 2017.
Trevor Hastie, Robert Tibshirani, Jerome Friedman, h The Elements of Statistical Leaming, 2nd
edition, springer series in statistics.

Ethem Alpaydin, Introduction to machine learning, second edition, MIT press

Srinvivasa K G and Shreedhar, ** Artificial Intelligence and Machine Learning”, Cengage

Science & Enginesring
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BIG DATA AND ANALYTICS
(Effective Irom the academic year 2018 -2019)
SEMESTER - VII

_Course Code 18CS72 CIE Marks 40

| Number of Contact Hours/Week 4:0:0 SEE Marks 60

Total Number of Contaet Hours “ 1 50 Exam Hours 03
CREDITS -

Course Learning Objectives: This course (18CS72) will enable students to:

¢ Understand fundamentals of Big Data analytics

e Explore the Hadoop framework and Hadoop Distributed File system

¢ llustrate the concepts of NoSQL using MongoDB and Cassandra for Big Data
¢ LEwmploy MapReduce programming model to process the big data

Network Analysis.

¢ Understand various machine learning algorithms for Big Data Analytics, Web Mining and Social

relationships, Outliers, Variances, Probability Distributions, and Correlations,

Regression analysis, Finding Similar Items, Similarity of Sets and Collaborative Filtering,
Frequent Itemsets and Association Rule Mining.

Text, Web Content, Link, and Social Network Analytics: Introduction, Text mining, Web

Module 1 Contact
Hours

Introduction to Big Data Analytics: Big Data, Scalability and Parallel Processing, | 10

Designing Data Architecture, Data Sources, Quality, Pre-Processing and Storing, Data

Storage and Analysis, Big Data Analytics Applications and Case Studies.

Text book 1: Chapter 1: 1.2 -1.7

RBT: L1, 1.2, 1.3

Module 2

Introduction to Hadoop (T1): Introduction, Hadoop and its Ecosystem, Hadoop Distributed | 10

File System, MapReduce Framework and Programming Model, Hadoop Yarn, Hadoop

Ecosystem Tools.

Hadoop Distributed File System Basics (T2): HDFES Design Features, Components, HDFS

User Commands.

Essential Hadoop Tools (T2): Using Apache Pig, Hive, Sqoop, Flume, Oozie, HBase.

Text book 1: Chapter 2 :2.1-2.6

Text Book 2: Chapter 3

Text Book 2: Chapter 7 (except walk throughs)

RBT: L1, L2, L3

Module 3

NoSQL Big Data Management, MongoDB and Cassandra: Introduction, NoSQL Data | 10

Store, NoSQL Data Architecture Patterns, NoSQL to Manage Big Data, Shared-Nothing

Architecture for Big Data Tasks, MongoDB, Databases, Cassandra Databases.

Text book 1: Chapter 3: 3.1-3.7

RBT: L1, L.2, .3

Module 4

MapReduce, Hive and Pig: Introduction, MapReduce Map Tasks, Reduce Tasks and | 10

MapReduce Execution, Composing MapReduce for Calculations and Algorithms, Hive,

HiveQL, Pig. v

Text book 1: Chapter 4: 4.1-4.6

RBT: L1, L2, L3

Module 5

Machine Learning Algorithms for Big Data Analytics: Introduction, Estimating the | 10




Mining, Web Content and Web Usage Analytics, Page Rank, Structure of Web and analyzing
a Web Graph, Social Network as Graphs and Social Nt.lwork Analylics:

Text book 1: Chapter 6: 6.1 to 6.5

Text book 1: Chapter 9: 9.1 to 9.5

Course Outcomes: The student will be able to:

*  Understand fundamentals of Big Data analytics.

* Investigate Hadoop framework and Hadoop Distributed File systen.

* Illustrate the concepts of NoSQL using MongoDB and Cassandra for Big Data.

* Demonstrate the MapReduce programming model to process the big data along with Hadoop
tools.

e Use Machine Learning algorithms for real world big data.

*  Analyze web contents and Social Networks to provide analytics with relevant visualization tools.

Question 'aper Pattern:

*  The question paper will have ten questions,

e Each full Question consisting of 20 marks

There will be 2 full questions (with a maximum of four sub questions) from cach module.

e Each full question will have sub questions covering all the topics under a module.

*  The students will have to answer 5 full questions, selecting one full question from each module.

Textbooks:

. Raj Kamal and Preeti Saxena, “Big Data Analytics Introduction to Hadoop, Spark, and
Machine-Learning”, McGraw ITill Education, 2018 ISBN: 9789353164966, 9353164966

2. Douglas Eadline, "Hadoop 2 Quick-Start Guide: Learn the Essentials of Big Data
Computing in the Apache Hadoop 2 Ecosystem", 1"Edition, Pearson Education, 2016. ISBN-
13: 978-9332570351

Reference Books:

I. Tom White, “Hadoop: The Definitive Guide”, 4" Edition, O'Reilly Media, 2015.ISBN-13: 978-
9352130672

2. Boris Lublinsky, Kevin T Smith, Alexey Yakubovich, "Professional Hadoop Solutions',
1"'Edition, Wrox Press, 2014ISBN-13; 978-8126551071

3. Eric Sammer, "Hadoop Operations: A Guide for Developers and Administrators",1"Edition,
O'Reilly Media, 2012.ISBN-13: 978-9350239261

4. Arshdeep Bahga, Vijuy Madisetti, "Big Data Analytics: A Hands-On Approach", 1st Edition,
VPT Publications, 2018. ISBN-13: 978-0996025577
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SOFTWARLE ARCIHITECTURE AND DESIGN PATTERNS
(Kffective from the academic year 2018 -2019)
SEMESTER - VII

Course Code 18CS731 CIE Marks 40
Number of Contact Hours/Week 3:0:0 SEE Marks 60
Total Number of Contact Hours 40 Exam Hours 03

CREDITS -3

Course Learning Objectives: This course (18CS731) will enable students to:

* Learn How to add functionality to designs while minimizing complexity.
What code qualities are required to maintain to keep code flexible?

* To Understand the common design patterns.

* Toexplore the appropriate patterns for design problems

Module 1 Contact
i Hours

Introduction: what is a design pattern? describing design patterns, the catalog of design | 08

pattern, organizing the catalog, how design patterns solve design problems, how to select a

design pattern, how to use a design pattern. A Notation for Describing Object-Oriented

Systems

Textbook 1: Chapter 1 and 2.7

Analysis a System: overview of the analysis phase, stage |: gathering the requirements

functional requirements specification, defining conceptual classes and relationships, using the

knowledge of the domain. Design and Tmplementation, discussions and further reading.

Textbook 1: Chapter 6

RBT: I.1,1.2, 1.3

Module 2

Design Pattern Catalog: Structural patterns, Adapter, bridge, composite, decorator, facade, | 08

flyweight, proxy.

Textbook 2: chapter 4

RBT:L1,L2,13

Module 3

BehavioralPatterns: Chain of Responsibility, Command, Interpreter, Tterator, Mediator, | 08

Memento, Observer, State, Template Method =

Textbook 2: chapter 5

RBT: 1,12, 1.3

Module 4

Interactive systems and the MVC architecture: Introduction, The MVC architectural | 08

pattern, analyzing a simple drawing program, designing the system, designing of the

subsystems, getling into implementation, implementing undo operation, drawing

incompleteitems, adding a new feature, pattern-based solutions.

Textbook 1: Chapter 11

RBT: L1,L2, L3

Module 5

Designing with Distributed Objects: Client server system, java remote method invocation, | 08

implementing an object-oriented system on the web (discussions and further reading) a note
on input and output, selection statements, loops arrays.

Texthook 1: Chapter 12

RBT: L1,1.2, .3

Course Outcomes: The student will be able to :




Design and implement codes with higher performance and lower complexity

* Be aware of code qualities needed to keep code flexible

Experience core design principles and be able to assess the quality of a design with
respect to these principles.

Capable of applying these principles in the design of object oriented systems.
Demonstrate an understanding of a range of design patterns. Be capable of
comprehending a design presented using this vocabulary.

®* Beable to select and apply suitable patterns in specific contexts

Question Paper Pattern:

® The question paper will have ten questions.

Each full Question consisting of 20 marks

There will be 2 full questions (with a maximum of four sub questions) from each module.
Each full question will have sub questions covering all the topics under a module.

e The students will have to answer 5 full questions, sclecting one full question from each module.

Textbooks:

1. Brahma Dathan, Sarnath Rammath, Object-oriented analysis, design and
implementation, Universitics Press,2013

2. Erich Gamma, Richard Helan, Ralph Johman, John Vlissides , Design Patterns, Pearson
Publication,2013.

Reference Books:

1. Frank Bachmann, RegineMeunier, Hans Rohnert “Pattern Oriented Software
Architecture” =Volume 1, 1996.

2. William J Brown et al., "Anti-Patterns: Refactoring Software, Architectures and Projects
in Crisis", John Wiley, 1998.
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ROBOTIC PROCESS AUTOMATION DESIGN & DEVELOPMENT
(Elfective from the academic year 2018 -2019)
SEMESTER - VII

Course Code 18CS745 CIE Marks 40

Number of Contact Hours/Week 3.0:0 SEE Marks 60

Total Number of Contact Hours 40 Exam Hours 03
CREDITS =3

Course Learning Objectives: This course (18CS745) will enable students to:

To understand Basic Programming concepts and the underlying logic/structure
To Describe RPA , where it can be applied and how its implemented

¢ To Understand Image, Text and Data Tables Automation
[ ]

To Describe automation to Email and various types of Exceptions and strategies to handle

To Describe the different types of variables, Control Flow and data manipulation techniques

Module - 1

Contact
Hours

Programming Concepts Basics - Undesstanding the application - Basic Web Concepts -
Protocols - Email Clients -. Data Structures - Data Tables - Algorithms - Software Processes
- Software Design - Scripting - .Net Framework - Net Fundamentals - XML - Control
structures and functions - XML - HTML - CSS - Variables & Arguments.

RBT: L1,1.2,L3

08

Module -2 -

RPA Basics - History of Automation - What is RPA - RPA vs Automation - Processes &
Flowcharts - Programming Constructs in RPA - What Processes can be Automated - Types
of Bots - Workloads which can be automated - RPA Advanced Concepts - Standardization
of processes - RPA Developemt methodologies - Difference from SDLC - Robotic control
flow architecture - RPA business case - RPA Team - Proccess Design Document/Solution
Design Document - Industries best suited for RPA - Risks & Challenges with RPA - RPA
and emerging ecosystem.

RBT: L1, L2, L3

08

Module -3

Introduction to RPA Tool - The User Interface - Variables - Managing Variables - Naming
Best Practices - The Variables Panel - Generic Value Variables - Text Variables - True or
False Variables - Number Variables - Array Variables - Date and Time Variables - Data
Table Variables - Managing Arguments,.- Naming Best Practices - The Arguments Panel -
Using Arguments - About Imported Namespaces - Importing New Namespaces- Control
Flow - Control Flow Introduction - If Else Statements - Loops - Advanced Control Flow -
Sequences - Flowcharls - About Control Flow - Control Flow Aclivities - The Assign
Activity - The Delay Activity - The Do While Activity - The If Activity - The Switch
Activity - The While Activity - The For Each Activity - The Break Activity - Data
Manipulation - Data Manipulation Introduction - Scalar variables, collections and Tables -
Text Manipulation - Data Manipulation - Gathering and Assembling Data

RBT: 1,12, L3

08

Module - 4

Recording and Advanced UI Interaction - Recording Introduction - Basic and Desktop
Recording - Web Recording - Tnput/Output Methods - Screen Scraping - Data Scraping -
Scraping advanced techniques - Selectors - Selectors - Defining and Assessing Selectors -
Customization - Debugging - Dynamic Seleclors - Partial Selectors - RPA Challenge -

Image, Text & Advanced Citrix Automation - Introduction to Image & Text Automation -

08




Image based automation - Keybourd bused automation = Information Retrieval - Advanced
Citrix Automation challenges - Best Practices - Using tab for Images - Starting Apps - Excel
Datn Tables & PDE - Duta Tables in RPA - Excel and Data Tuble basics - Data
Manipulation in excel - Extracting Data from PDEF - Extracting a single piece of data -
Anchors - Using anchors in PDE,

RBT: L1, 1.2,1.3

Module - 5

Email Automation - Email Automation - Incoming Email automation - Sending Email | 08
automation - Debugging and Exception Handling - Debugging Tools - Strategies for solving
issues - Catehing errors. .

RBT: 1.1, 1.2, 1.3

Course outcomes: The students should be able to:

To understand Basic Programming concepts and the underlying logic/structure
¢ To Describe RPA , where it can be applied and how its implemented
e To Describe the different types of variables, Conitrol Flow and data manipulation techniques
e To Understand Image, Text and Data Tables Automation
e To Deseribe automation to Email and various types ol Bxceptions and strategies to handle

Question puper pattern:
® The question paper will have ten questions.
¢ There will be 2 questions from each module.
e Euch question will have questions covering all the topics under a module.

e The students will have to answer 5 [ull questions, selecting one full question from each module.

Text Books:

Date: March 2018ISBN: 9781788470940

1. Alok Mani Tripathi, Learning Robotic Process Automation, Publisher: Packt Publishing Release

Reference Books:

Automation: a Primer”, Institute of Robotic Process Automation.
Repetitive Tasks & Become An RPA Consultant

Understanding RPA and Intelligent Automation
4. hutps://www.uipath,com/rpa/robotic-process-automation

1. Frank Casule, Rebeeea Dilla, Heidi Jaynes, Lauren Livingston, “Introduction to Robotic Process
2. Richard Murdoch, Robotic Process Automation: Guide To Building Software Robots, Automate

3. Srikanth Merianda,Robotic Process Automation Tools, Process Automation and their benefits:

i
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PYTHON APPLICATION PROGRAMMING
(OPEN ELECTIVE)
(Effective from the academic year 2018 -2019)
SEMESTER - VI

Course Code 18CS752 IA Marks 40
Number of Lecture Hours/Wecek 3:0:.0 Exam Marks 60
Total Number of Lecture Hours 40 Exam Hours 03

CREDITS - 03

Course Learning Objectives: This course (18CS752) will enable students to

* Learn Syntax and Semantics and create Functions in Python.

* Handle Strings and Files in Python.

* Understand Lists, Dictionaries and Regular expressions in Python.

¢ Implement Object Oriented Programming concepts in Python

* Build Web Services and introduction to Network and Database Programmingin Python.

Module -1 Teaching
Hours

Why should you learn to write programs, Variables, expressions and statements, Conditional | 08
execution, Functions

Textbook 1: Chapters 1 -4 -
RBT: L1,L2, L3

Module - 2

Iteration, Strings, Files 08
Textbook 1: Chapters 5-7
RBT:L1,1.2,L3

Module - 3

Lists, Dictionaries, Tuples, Regular Expressions 08
Textbook 1: Chapters 8 - 11
RBT: LL1,1.2,L3

Module — 4

Classes and objects, Classes and functions, Classes and methods 08
Textbook 2: Chapters 15 - 17

RBT: L1,L2,1L3

Module — 5

Networked programs, Using Web Services, Using databases and SQL 08

Textbook 1: Chapters 12— 13, 15
RBT: L1,L2,L3

Course Outcomes: After studying this course, students will be able to

e Examine Python syntax and semantics and be fluent in the use of Python flow control and
functions.

e Demonstrate proficiency in handling Strings and File Systems.

e Create, run and manipulate Python Programs using core data structures like Lists, Dictionaries and
use Regular Expressions. .

e Interpret the concepts of Object-Oriented Programming as used in Python,

e Implement exemplary applications related to Network Programming, Web Services and Databases
in Python.

Question paper pattern:

o The question paper will have ten questions.
e Each full Question consisting of 20 marks
e There will be 2 full questions (with a maximum of four sub questions) from each module.




Each full question will have sub questions covering all the topics under a module.
The students will have to answer 5 full questions, selecting one full question from each module.

Text Books:

L.

Charles R. Severance, “Python for Everybody: Exploring Data Using Python 37, 1™ Edition,
CrealeSpace Independent Publishing Platform, 2016. (http://dol.dr-
chuck.com/pythonlearn/EN_us/pythonlearn.pdf )

Allen B. Downey, "Think Python: How to Think Like a Computer Scientist”, 2"Edition,

Green Tea Press, 2015. (hup://greenteapress.com/thinkpython2/thinkpython2.pdf) (Download pdf
files fromn the above links)

Reference Books:

1.

2

3.

Charles Dierbach, "Introduction to Computer Science Using Python",1* Edition, Wiley India
Pvt Ltd, 2015. ISBN-13: 978-8126556014

Gowrishankar S, Veena A, “Introduction to Python Programming”, 1" Edition, CRC
Press/Taylor & Francis, 2018. ISBN-13: 978-0815394372

Mark Lutz, “Programming Python”4" Edition, O’Reilly Media, 2011.ISBN-13: 978-
9350232873

Roberto Tamassia, Michael H Goldwasser, Michael T Goodrich, “Data Structures and
Algorithms in Python”,1"Edition, Wiley India Pvt Ltd, 2016. ISBN-13: 978-8126562176

Reema Thareja, “Python Programming Using Problem Solving Approach”, Oxford university
press, 2017. ISBN-13: 978-0199480173
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ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING LABORATORY
(Effective from the academic year 2018 -2019)
SEMESTER - VII

Course Code 18CSL76 CIE Marks 40

Number of Contact Hours/Week 0:0:2 SEE Marks 60

Total Number of Lab Contact Hours 36 Exam Hours 03
Credits - 2

Course Learning Objectives: This course (18CSL76) will enable students to:

| * Implement and evaluate Al and ML algorithms in and Python programming language.

Descriptions (if any):

Installation procedure of the required software must be demonstrated, carried out in groups
and documented in the journal

Programs List: =

1. Implement A* Search aleorithm.
2: Implement AO* Search algorithm.
3.

For a given set of training data examples stored in a .CSV file, implement and
demonstrate the Candidate-Elimination algorithmto output a description of the set of all
hypotheses consistent with the training examples.

Write a program to demonstrate the working of the decision tree based ID3 algorithm.

Use an appropriate data set for building the decision tree and apply this knowledge
toclassify a new sample.

Build an Artificial Neural Network by implementing the Backpropagation algorithm and
test the same using appropriate data sets.

6. Write a program to implement the naive Bayesian classifier for a sample training data set

stored as a .CSV file. Compute the accuracy of the classifier, considering few test data
sets.

7 Apply EM algorithm to cluster a set of data stored in a .CSV file. Use the same data set
for clustering using k-Means algorithm. Compare the results of these two algorithms and

comment on the quality of clustering. You can add Java/Python ML library classes/API in
the program.

8. Write a program to implement k-Nearest Neighbour algorithm to classify the iris data set.

Print both correct and wrong predictions. Java/Python ML library classes can be used for
this problem.

9. Implement the non-parametric Locally Weighted Regressionalgorithm in order to fit data
points. Select appropriate data set for your experiment and draw graphs

Laboratory Outcomes: The student should be able to:

¢ Implement and demonstrate Al and ML algorithms.
* Evaluate different algorithms.

Conduct of Practical Examination:

e Experiment distribution
o For laboratories having only one part: Students are allowed to pick one experiment from
the lot with equal opportunity.
o For laboratories having PART A and PART B: Students are allowed to pick one
experiment from PART A and one experiment from PART B, with equal opportunity.
® Change of experiment is allowed only once and marks allotted for procedure to be made zero of
the changed part only.
®  Marks Distribution (Courseed to change in accoradance with university regulations)

q) For laboratories having only one part — Procedure + Execution + Viva-Voce: 15470415 =
100 Marks -




r) For laboratories having PART A and. PART B s Bl e S
i. Part A —Procedure + Execution + V'lVd =0+ ol
ii. Part B — Procedure + Execution+ Viva=9+42+9=

@(‘U
.0.D.
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VISVESVARAYA TECHNOLOGICAL UNIVERSITY, BELAGAVI
Scheme of Teaching and Examination 2018 - 19
Outcome Based Education (OBE) and Choice Based Credit System (CBCS)
(Effective from the academic year 2018 - 19)

VIl SEMESTER

Teaching Hours /Week Examination
- B — — 2 il
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L | pCC IRCSS1 Internet of Things CS/IS| 3 - - 03 40 | 60 | 100 | 3
L2 PEC IRCS82X | Professional Elective - 4 CS /IS 3 - -- 03 40 60 100 3
3 | Project I8CSP83 | Project Work Phase -2 CS/18 - -- 2 03 40 60 100 8
4 Semunar | 18CSS84 | Technical Seminar CS/18 - -- 2 03 100 - 100 1
(Completed during the
5 N SCSISS intervening vacations of VI and 3 60 100 3
i RS | Tewrasnlp VIl semesters and for VIl and 03 | 40
VIII semesters.)
TOTAL] 06 [ -- | 04 15 260 | 240 | 500 | 18

Note: PCC: Professional Core, PEC: Professional Elective, OEC: Open Elective, INT: Internship.

Professional Electives — 4

Course code under 18CS82X Course Title
18CS821 Mobile Computing
18CS822 - | Storage Area Networks
18CS823 NoSQL Database
18CS824 Multicore Architecture and Programming

Project Work CIE procedure for Project Work Phase - 2:

(i) Single discipline: The CIE marks shall be awarded by a committee consisting of the Head of the concerned Department and two senior faculty
members of the Department, one of whom shall be the Guide. The CIE marks awarded for the project work phasc -2, shall be based on the evaluation of
project work phase -2 Report, project presentation skill and question and answer session in the ratio 50:25:25.The marks awarded for the project report
shall be the same for all the batch mates

(ii) Interdisciplinary: Continuous Internal Evaluation shall be group wise at the college level with the participation of all guides of the college.
Participation of external guide/s. if any, 1s desirable. The CIE marks awarded for the project work phase -2, shall be based on the evaluation of project
work phase -2 Report. project presentation skill and question and answer session in the ratio 50:25:25.The marks awarded for the project report shall be
the same for all the batch mates

SEE for Project Work Phase - 2:

(i) Single discipline: Contribution to the project and the performance of each group member shall be assessed individually in semester end
examination (SEE) conducted at the department.

(ii) Interdisciplinary: Contribution to the project and the performance of each group member shall be assessed individually in semester end
examination (SEE) conducted separately at the departments to which the students belong to.

Internship: Those, who have not pursued /completed the internship shall be declared as fail and have to complete during subsequent University
examination after satisfying the internship requirements

AICTE activity Points: In case students fail to earn the prescribed activity Points, Eighth semester Grade Card shall be issued only after earning the
required activity Points. Students shall be admitted for the award of degree only after the release of the Eighth semester Grade Card. Activity points of
the students who have earned the prescribed AICTE activity Points shall be sent the University along with the CIE marks of 8th semester. In case of
students who have not satisfied the AICTE activity Points at the end of eighth semester, the column under activity Points shall be marked NSAP (Not
Satisfied Activity Points).
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CINTERNET OF THINGS
(Effcetive From the academic year 2018 -2019)
SEMESTER = VIIT

Course Code

185CS81 CIEMarks |40
Number of Contact Hours/Week 00 | SEEMarks {.'(:{_
Total Number of Contaet Hours 40 Exam Hours 03

CREDITS -3
Course Learning Objectives: This course (18CS81) will enable students to;

Assess the genesis and impact of 10T applications, architectures in real world,

UNO, Installing the Software, Fundamentals of Arduino

Devices and Endpoints - RaspberryPi: Introduction to RaspberryPi, About the RaspberryPi
Board: Hardware Layout, Operating Systems on RaspberryPi, Configuring RaspberryPi,
Programming RaspberryPi with Python, Wireless Temperature Monitoring System Using Pi,
DS18B20 Temperature Sensor, Connecting Raspberry Pi via SSH, Accessing Temperature
from DS18B20 sensors, Remote access to RaspberryPi, Smart and Connected Cities, An loT

Programming. IoT Physical

* llustrate diverse methods of deplaying simart objects and connect them to network,

* Compare different Application protocols for loT.

* Infer the role of Data Analytics and Security in 10T,

* Identifysensor technologies for sensing real world entities and understand the role of 10T in

various domains of Industry.
Module 1 Contact
Hours

What is 10T, Genesis of 10T, IoT and Digitization, ToT Impact, Convergence of IT and IoT, | 08
IoT Challenges, ToT Network Architéeture and Design, Drivers Behind New Network
Architectures, Comparing 10T Architectures, A Simplified 10T Architecture, The Core IoT
Functional Stack, ToT Data Management and Compute Stack.
Textbook 1: Ch.1,2
RBT: L1,1.2, 1.3
Module 2
Smart Objects: The “Things” in IoT, Sensors, Actuators, and Smart Objects, Sensor | 08
Networks, Connecting Smart Objects, Communications Criteria, IoT Access Technologices.
Textbook 1: Ch.3, 4
RBT: L1, L2, L3
Module 3
IP as the IoT Network Layer, The Business Case for IP, The need for Optimization, | 08
Optimizing IP for IoT, Profiles and Compliances, Application Protocols for [oT, The
Transport Layer, IoT Application Transport Methods,
Textbook 1: Ch.5, 6
RBT: L1, .2, .3
Module 4
Data and Analytics for 10T, An Introduction to Data Analytics for IoT, Machine Learning, | 08
Big Data Analytics Tools and Technolegy, Edge Streaming Analytics, Network Analytics,
Securing IoT, A Brief History of OT Security, Common Challenges in OT Security, How IT
and OT Security Practices and Systems Vary, Formal Risk Analysis Structures: OCTAVE
and FAIR, The Phased Application of Sccurity in an Operational Environment
Textbook 1: Ch.7, 8
RBT: L1, L2,1.3
Module § ]
IoT Physical Devices and Endpoints - Arduino UNO: Introduction 1o Arduino, Arduino | 08

Strategy for Smarter Cities, Smart City 10T Architecture, Smart City Secunity Architecture,




Smart City Use-Case l-'.\;u;q;icn.
Textbook 1: Ch.12

Textbook 2: Ch.7.1 to 7.4, Cli.8.1 to 8.4, 8.6
RIST: L1, 12,13

| Course Outcomes: The :\iu[icm will be able to

* Interpret the impact and challenges posed by loT networks leading to new architectural models.

*  Compare and contrast the deployment of smart objects and the technologies to connect them to
network,

-

Appraise the role of 1oT protocols Tor efficient network communication,

*  Elaborate the need for Data Analytics and Security in ToT.

* [lllustrate different sensor techngjogies for sensing real world entities and identify the applications
of 10T in Industry.

Question Paper Pattern:

® The question paper will have ten questions.

*  Each full Question consisting of 20 marks

*  There will be 2 full questions (with a maximum of four sub questions) from each module.

¢ Each full question will have sub questions covering all the topics under a module.

* __The students will have to answer 5 full questions, selecting one full question from each module.

Texthooks:

I. David Hanes, Gonzalo Sualgueiro, Patrick Grossetete, Robert Barton, Jerome Henry,"IoT
Fundamentals: Networking Technologics, Protocols, and Use Cases for the Internet of
Things”, 1"Edition, Pearson Education (Cisco Press Indian Reprint). (ISBN: 978-9386873743)

2. Srinivasa K G, “Internet of Things”,CENGAGE Leaning India, 2017

Reference Books:

I. Vijay Madisetti and ArshdeepBahga, “Internet of Things (A Hands-on-Approach)”, 1¥Edition,
VPT, 2014. (ISBN: 978-8173719547)

2. Raj Kamal, “Internet of Things: Architecture and Design Principles”, 1* Edition, McGraw
Hill Education, 2017, (ISBN: 978-9352605224)

Mandatory Note: -
Distribution of CIE Marks is a follows (Total 40 Marks):
® 20 Marks through 1A Tests
* 20 Marks through practical assessment
Muaintain a copy of the report for verification during LIC visit.
Posssible list of practicals:
I, Transmit a string using UAR'T

2. Point-to-Point communication of two Motes over the radio frequency.

3. Multi-point to single point communication of Motes over the radio frequency LAN (Sub-
netting).

4. 12C protocol study

5. Reading Temperature and Relative Humidity value from the sensor
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STORAGE AREA NETWORKS
(Elfective from the academic year 2018 <2019)
SEMESTER = VII

Course Code 18CS822 | CIEMarks |40
Number of Contact Hours/Week 3:0:0 SEE Marks 60
Total Number of Contact Hours 40 Exam Hours 03

CREDITS -3

Course Learning Objectives: This course (18CS822) will enuble students to:

*  Evaluate storage architectures, .

e Define backup, recovery, disaster recovery, business continuity, and replication

¢ Exumine emerging technologies including IP-SAN

s Understand logical and physical components of a storage infrastructure

* Identify components of managing and monitoring the data center

¢ Define information security and identify dif(erent storage virtualization technologies

Module 1 Contact
Hours

Storage System: Introduction to Information Storage: Information Storage, Evolution of | 08

Storage Architecture, Data Center Infrastructure, Virtualization and Cloud Computing. Data

Center Environment: Application Database Management  System (DBMS), THost

(Compute), Connectivity, Storage, Disk Drive Components,Disk Drive Performance, Host

Access to Data, Direct-Attached Storage, Storage Design Based on Application

Textbookl : Ch.1.1 to 1.4, Ch.2.1 to 2.10

RBT: L1, 1.2

Module 2

Data Protection - RAID : RAID Implementation Methods, RAID Array Components, RAID | 08

Techniques, RAID Levels, RAID Timpact on Disk Performance, RAID Comparison.

Intelligent Storage Systems : Components of an Intelligent Storage System, Types of

Intelligent Storage Systems. Fibre Chunnel Storage Area Networks - Fibre Channel:

Overview, The SAN and Its Evolution, Components of FC SAN.

Textbookl : Ch.3.1 to 3.6, Ch. 4.1, 4.3, Ch. 5.1 to 5.3

RBT: L1, L2

Module 3

IP SAN and FCoE: iSCSI, FCIP, Network-Attached Storage: General-Purpose Servers | 08

versus NAS Devices,Benefi ts of NAS, File Systems and Network File Sharing, Components

of NAS, NAS I/O Operation, NAS Implementations, NAS File-Sharing Protocols, Factors

Affecting NAS Performance

Textbookl : Ch.6.1, 6.2, Ch.7.1to 7.8

RBT: L1, L2

Module 4

Introduction to Business Continuity: Information Availability, BC Terminology, BC | 08

Planning Life Cycle, Failure Analysis, Business Impact Analysis, BC Technology Solutions,

Backup and Archive: Backup Purpose, Backup Considerations, Backup Granularity,

Recovery Considerations, Backup Methods, Backup Architecture, Backup and Restore

Operations, Backup Topologies, Backup in NAS Environments

Textbookl : Ch.9.1 te 9.6, Ch. 10.1 to 10.9

RBT: L1, L2 -

Module 5

Local Replication: Replication Terminology, Uses of Local Replicas, Replica Consistency , | 08

Local Replication Technologies, Tracking Changes to Source and Replica, Restore and
Restart Considerations, Creating Multiple Replicas. Remote Replication: Modes of Remote




Replication, Remote Replication Technologies. Securing the Storage Infrastructure:
Information Security Framework, Risk Triad, Storage Security Domains. Security
Implementations in Storage Networking-

Textbookl : Ch.11.1 to 11.7, Ch. 12.1,12.2, Ch. 14.1 to 14.4

RBT: L1, L2

Course Outcomes: The student will be able to :

¢ Identify key challenges in managing information and analyze different storage networking
technologies and virtualization ‘

¢ Explain components and the implementation of NAS

* Describe CAS architecture and types of archives and forms of virtualization

* TIllustrate the storage infrastructure and management activitics

Question Paper Pattern:

e The question paper will have ten questions.

Each full Question consisting of 20 murks

e There will be 2 full questions (with a maximum of four sub questions) from each module.

e Each full question will have sub questions covering all the topics under a module.

e The students will have to answer 5 full questions, selecting one full question from each module.

Textbooks:

1. EMC Education Services, “Information Storage and Management”,Wiley India Publications,
2009. ISBN: 9781118094839

Reference Books: i

1. Paul Massiglia, Richard Barker, "Storage Area Network Essentials: A Complete Guide to
Understanding and Implementating SANs Paperback", 1st Edition, Wiley India Publications,
2008
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