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1 22PCO0CI11 | Automata Theory and Compiler Design | 3 | 0 | O 3
2 22ESOEC04 | Microprocessors and Microcontrollers 31110 4
3 22PCO0CI12 | Database Management Systems 31010 3
4 29SSOMBO1 Busmegs Economics and Financial 3100 3

Analysis

5 Professional Elective - | 3/ 010 3

6 22PCO0CI13 | Database Management Systems Lab 0] 0|2 1

7 22ESOECO5 Ili/lalgroprocessors and Microcontrollers ol olo 1

8 29HSOENO3 ﬁgt\)/anced English Communication Skills ololo2 1

9 22SDO0CIO03 | Ul design - Flutter 0] 0|2 1

10 | 22MCOCHO01 | Environmental Science 3/ 010 0
Total (18| 1 | 8 20
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Architecting Smart |oT Devices - 22PEOCI1A
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loT System Architectures - 22PEQOCI1C
loT Communication Protocols - 22PEOCI1D
Algorithms Design and Analysis - 22PEOCIM1E
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Automata Theory and Compiler Design

Course Objectives

« To introduce the fundamental concepts of formal languages, grammars and
automata theory.

« To understand deterministic and non-deterministic machines and the
differences between decidability and undecidability.

« Introduce the major concepts of language translation and compiler design
and impart the knowledge of practical skills necessary for constructing a
compiler.

« Topics include phases of compiler, parsing, syntax directed translation, type
checking use of symbol tables, intermediate code generation

Course Outcomes

« Able to employ finite state machines for modeling and solving computing
problems.

« Able to design context free grammars for formal languages.
« Able to distinguish between decidability and undecidability.

« Demonstrate the knowledge of patterns, tokens & regular expressions for
lexical analysis.

« Acquire sKkills in using lex tool and design LR parsers

SYLLABUS
UNIT -1

Introduction to Finite Automata: Structural Representations, Automata and
Complexity, the Central Concepts of Automata Theory-Alphabets, Strings,
Languages, Problems.

Nondeterministic Finite Automata: Formal Definition, an application, Text
Search, Finite Automata with Epsilon-Transitions.

Deterministic Finite Automata: Definition of DFA, How A DFA Process Strings,
The language of DFA, Conversion of NFA with €-transitions to NFA without €-
transitions. Conversion of NFA to DFA



UNIT -1l

Regular Expressions: Finite Automata and Regular Expressions, Applications of
Regular Expressions, Algebraic Laws for Regular Expressions, Conversion of Finite
Automata to Regular Expressions.

Pumping Lemma for Regular Languages:

Statement of the pumping lemma, Applications of the Pumping Lemma.
Context-Free Grammars: Definition of Context-Free Grammars, Derivations Using
a Grammar, Leftmost and Rightmost Derivations, the Language of a Grammar, Parse
Trees, Ambiguity in Grammars and Languages.

UNIT - 11l
Push Down Automata: Definition of the Pushdown Automaton, the Languages of

a PDA, Equivalence of PDA's and CFG's, Acceptance by final state
Turing Machines:

Introduction to Turing Machine, Formal Description, Instantaneous description, The

language of a Turing machine

Undecidability:

Undecidability, A Language that is Not Recursively Enumerable, An Undecidable
Problem That is RE, Undecidable Problems about Turing Machines

UNIT - IV

Introduction: The structure of a compiler

Lexical Analysis: The Role of the Lexical Analyzer, Input Buffering, Recognition
of Tokens, The Lexical-Analyzer Generator Lex

Syntax Analysis: Introduction, Context-Free Grammars, Writing a Grammar,
Top-Down Parsing, Bottom- Up Parsing, Introduction to LR Parsing: Simple LR,
More Powerful LR Parsers.

UNIT -V
Syntax-Directed Translation: Syntax-Directed Definitions, Evaluation Orders for

SDD's, Syntax- Directed Translation Schemes, Implementing L-Attributed SDD's.
Intermediate-Code Generation: Variants of Syntax Trees, Three-Address Code

Run-Time Environments: Stack Allocation of Space, Access to Nonlocal Data on
the Stack, Heap Management



TEXT BOOKS

1. Introduction to Automata Theory, Languages, and Computation, 3rd Edition,
John E. Hopcroft, Rajeev Motwani, Jeffrey D. Ullman, Pearson Education.

2. Theory of Computer Science - Automata languages and computation, Mishra
and Chandrashekaran, 2™ Edition, PHI.

REFERENCE BOOKS
1. Compilers: Principles, Techniques and Tools, Alfred V. Aho, Monica S. Lam,
Ravi Sethi, Jeffry D. Ullman, ond Edition, Pearson.
2. Introduction to Formal languages Automata Theory and Computation,
Kamala Krithivasan, Rama R, Pearson.
3. Introduction to Languages and The Theory of Computation, John C Martin,
TMH.

4. LEX & YACC - John R. Levine, Tony Mason, Doug Brown, O’reilly
5. Compiler Construction, Kenneth C. Louden, Thomson. Course Technology.
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DATABASE MANAGEMENT SYSTEMS
Course Objectives
« To understand the basic concepts and the applications of database systems.
« To master the basics of SQL and construct queries using SQL.
« Topics include data models, database design, relational model, relational
algebra, transaction control, concurrency control, storage structures and
access techniques.

Course Outcomes

« Gain knowledge of fundamentals of DBMS, database design and normal
forms

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

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

« Familiarity with database storage structures and access techniques

SYLLABUS
UNIT -1

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

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

UNIT -1l

Introduction to the Relational Model: Integrity constraint over relations, enforcing
integrity constraints, querying relational data, logical database design, introduction
to views, destroying/altering tables and views.

Relational Algebra, Tuple relational Calculus, Domain relational calculus.

UNIT - 11l

SQL: QUERIES, CONSTRAINTS, TRIGGERS: form of basic SQL query, UNION,
INTERSECT, and EXCEPT, Nested Queries, aggregation operators, NULL values,
complex integrity constraints in SQL, triggers and active databases.

Schema Refinement: Problems caused by redundancy, decompositions, problems



related to decomposition, reasoning about functional dependencies, FIRST,
SECOND, THIRD normal forms, BCNF, lossless join decomposition, multivalued
dependencies, FOURTH normal form, FIFTH normal form.

UNIT - IV

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

UNIT -V

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

TEXT BOOKS
1. Database System Concepts, Silberschatz, Korth, McGraw hill, V edition

2. Database Management Systems, Raghurama Krishnan, Johannes Gehrke,
Tata Mc Graw Hill

REFERENCE BOOKS
1. Database Systems design, Implementation, and Management, Peter Rob &
Carlos Coronel 7th Edition.
Fundamentals of Database Systems, Elmasri Navrate, Pearson Education
Introduction to Database Systems, C. J. Date, Pearson Education
Oracle for Professionals, The X Team, S.Shah and V. Shah, SPD.
Database Systems Using Oracle: A Simplified guide to SQL and PL/SQL,
Shah, PHI.
6. Fundamentals of Database Management Systems, M. L. Gillenson, Wiley
Student Edition.
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ARCHITECTING SMART IOT DEVICES

Professional Elective - |
Course Objectives
. To understand the architectural overview of loT devices.
« To acquire skills on data acquisition and communication in loT.
« To understand the threats of loT.

Course Outcome
« Understand the design principles of loT connected devices.
« Demonstrate the revolution of internet in mobile and cloud.
« Examine the architecture and operation of loT.
« Learn embedded programming to connect loT devices.
o Learn multi scheduling tasks with loT devices.

SYLLABUS

UNIT- |

Design Principles of loT

Design principles of connected devices, data acquiring organizing and analytics in
loT, system architecture of loT

UNIT- I

Prototyping the Embedded Devices for loT

System hardware and prototyping, sensors and actuators for 1oT, Radio module
and wireless sensor network, gateways internet and web, software components

UNIT- 11l

Embedded Programming for loT

Programming connected devices, C and python for loT, Case study: Temperature
controller, Smart irrigation system.

UNIT- IV

Embedded RTOS

Program structure and real time, multitasking and scheduling, RTOS services,
signals, semaphores, Nucleus SE, application timers, interrupts in nucleus ES,
Nucleus SE initialization and starn1p



UNIT-V
Tools for loT

Introduction, chef puppet, NETCONF-YANG case studies
loT physical Devices
Basic building blocks of an IoT device and endpoints, family of ploT devices,

pcDuino, Beagle bone black, cubie board, domain specific loTs

TEXT BOOKS
1. Raj Kamal, Internet of Things, Architecture and Design Principles, 1%
edition, McGraw Hill Education, May 2017
2. Arsheep Baga and Vijay Madisetti, Internet of Things: A Hands-On
Approach, 1 Edition, Universities press, 2015

REFERENCE BOOKS:
1. David Etter, IoT (Intemet of Things Programming: A simple and fast way of
Learning loT, Kindle edition 2016
2. Fei HU, Security and Privacy in Internet of Things (loTs): Models,
Algorithms, and Implementations Edition, CRC Press, 2016
3. Colin Walls, Embedded RTOS Design Insights and Implementation, 1%
edition, Elsevier, December 2020
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DATA ANALYTICS FOR IOT
Professional Elective - |

Course Objectives

« To understand loT Analytics and Challenges

« To Analyze the loT data to infer the protocol and device characteristics

« To Explore and visualize data, and techniques to understand data quality

Course Outcomes
« Understand the fundamentals of loT Analytics and Challenges
« Understand and analyze loT Devices and Networking Protocols
« Apply loT Analytics for the Cloud
« Understand exploring and visualizing data

SYLLABUS

UNIT - |
Defining loT Analytics and Challenges

Introduction to loT, applications, loT architectures, introduction to analytics, loT
analytics challenges

UNIT -1

loT Devices and Networking Protocols

loT devices, Networking basics, |oT networking connectivity protocols, loT
networking data messaging protocols, Analyzing data to infer protocol and device
characteristics

UNIT - 11l

loT Analytics for the Cloud

Introduction to elastic analytics, Decouple key components, Cloud security and
analytics, Designing data processing for analytics, Applying big data technology to
storage

UNIT - IV

Exploring loT Data

Exploring and visualizing data, Techniques to understand data quality, Basic time
series analysis, Statistical analysis



UNIT -V

Data Science for loT Analytics

Introduction to Machine Learning, Feature engineering with loT data, Validation
methods, Understanding the bias-variance tradeoff, Use cases for deep learning with
loT data

TEXT BOOK
1. Minteer, Andrew, Analytics for the Internet of Things (loT), Packt Publishing
Ltd. July 2017, ISBN 9781787120730

REFERENCE BOOKS
1. Kai Hwang, Min Chen, Big-Data Analytics for Cloud, loT and Cognitive
Computing, Wiley
2. Hwaiyu Geng, Internet of Things and Data Analytics Handbook, Wiley
3. John Soldatos, Building Blocks for loT Analytics Internet-of-Things Analytics,

River Publishers Gerardus Blokdyk,
4. 10T Analytics a Complete Guide, 5starcooks.
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IOT SYSTEM ARCHITECTURES

Professional Elective - |
Course Objectives
« Knowledge on concepts of loT applications and loT architectures, Event
driven analysis and security testing loT systems

Course Outcomes
« Understand loT applications and loT Architectures.
« Learn about loT devices and event driven analysis
« Understand and analyze lloT.
« Understand safety and security testing of loT systems

SYLLABUS

UNIT -1

The loT Landscape: Introduction to loT, Applications, Architectures, Wireless
Networks, Devices, Security and Privacy, Event-Driven Systems

loT System Architectures: Introduction, Protocols Concepts, loT-Oriented
Protocols, Databases, Time Bases, Security

UNIT -1l

loT Devices & Event-Driven System Analysis: The IoT Device Design Space, Cost
of Ownership and Power Consumption, Cost per Transistor and Chip Size, Duty
Cycle and Power Consumption, Platform Design

Event-Driven System Analysis: Introduction, Motivating Example, loT Network
Model, Events, Networks, Devices and Hubs, Single-Hub Networks, Multi-hub
Networks, Network Models and Physical Networks, loT Event Analysis, Event
Populations, Stochastic Event Populations, Environmental Interaction Modeling,
Event Transport and Migration

UNIT -1l
Industrial Internet of Things: Introduction, Industry 4.0, Industrial Internet of Things
(IloT), lloT Architecture, Basic Technologies, Applications and Challenges

UNIT - IV

Security and Safety: Introduction, Systems Security, Network Security, Generic
Application Security, Application Process Security and Safety, Reliable-and-Secure-
by-Design loT Applications, Run-Time Monitoring, The ARMET Approach, Privacy



and Dependability

UNIT -V

Security Testing lIoT Systems: Introduction, Fuzz Testing for Security, White-Box
Fuzzing, Black-Box Fuzzing, Fuzzing Industrial Control Network Systems, Fuzzing
Modbus, The Modbus Protocol, Modbus/TCP Fuzzer

TEXT BOOK
1. Dimitrios Serpanos, Marilyn Wol, Internet-of-Things (loT) Systems
Architectures, Algorithms, Methodologies, ISBN 978-3-319-69714-7

REFERENCE BOOKS

1. Internet of Things - A hands-on approach, Arshdeep Bahga, Vijay Madisetti,
Universities Press, 2015

2. The Internet of Things - Key applications and Protocols, Olivier Hersent,
David Boswarthick, Omar Elloumi and Wiley, 2012 (for Unit 2).

3. From Machine-to-Machine to the Internet of Things - Introduction to a
New Age of Intelligence, Jan Holler, Vlasios Tsiatsis, Catherine Mulligan,
Stamatis, Karnouskos, Stefan Avesand. David Boyle and Elsevier, 2014.

4. loT Fundamentals: Networking Technologies, Protocols and Use Cases for
Internet of Things, David Hanes, Gonzalo Salgueiro, Patrick Grossetete, Rob
Barton and Jerome Henry, Cisco Press, 2017.
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IOT COMMUNICATION PROTOCOLS
Professional Elective - |
Course Objectives
« In this course, learners will be going to learn about various protocols
designed for the implementation of the Internet of Things (loT) applications.

Course Outcomes
« Understand fundamentals of loT architecture outline and standards.
« Understand and analyze different architectural views.
« Understand the importance of loT Data Link Layer & Network Layer Protocols
« Understand the importance of lot Transport & Session Layer Protocols

SYLLABUS
UNIT -1

Introduction

loT architecture outline, standards - loT Technology Fundamentals- Devices and
gateways, Local and wide area networking, Data management, Business processes
in 10T, Everything as a Service (XaaS), M2M and loT Analytics

UNIT - 11

loT Reference Architecture

Introduction, Functional View, Information View, Deployment and Operational View,
Other Relevant Architectural views. Real-World Design Constraints- Introduction,
Technical Design constraints

UNIT - 11l

loT Data Link Layer

PHY/MAC Layer (3GPP MTC, IEEE 802.11, IEEE 802.15), Wireless HART, ZWave,
Bluetooth Low Energy, Zigbee Smart Energy, DASH7

UNIT - IV
Network Layer Protocols

Network Layer-IPv4, IPv6, 6LoWPAN, 6TiSCH, ND, DHCP, ICMP, RPL, CORPL,
CARP

UNIT -V



loT Transport & Session Layer Protocols
Transport Layer (TCP, MPTCP, UDP, DCCP, SCTP) - (TLS, DTLS) - Session Layer-

HTTP, CoAP, XMPP, AMQP, MQTT

TEXT BOOKS

1. Daniel Minoli, Building the Internet of Things with IPv6 and MIPv6: The
Evolving World of M2M Communications, ISBN: 978-1-118-47347-4, Willy
Publications, 2016

2. Jan Holler, Vlasios Tsiatsis, Catherine Mulligan, Stefan Avesand, Stamatis
Karnouskos, David Boyle, From Machine-to-Machine to the Internet of
Things: Introduction to a New Age of Intelligence,1® Edition, Academic Press,
2015

REFERENCE BOOKS
1. Bernd Scholz-Reiter, Florian Michahelles, Architecting the Internet of Things,

ISBN 978-3- 642-19156-5, e-ISBN 978-3-642-19157-2, Springer, 2016
2. N.lda, Sensors, Actuators and Their Interfaces, SciTech Publishers, 2014.
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3003
ALGORITHMS DESIGN AND ANALYSIS

Professional Elective - |

Course Objectives

« Introduces the notations for analysis of the performance of algorithms.

« Describes major algorithmic techniques (divide-and-conquer, backtracking,
dynamic programming, greedy, branch and bound methods) and mention
problems for which each technique is appropriate;

« Describes how to evaluate and compare different algorithms using worst,
average, and best- case analysis.

. Explains the difference between tractable and intractable problems, and
introduces the problems that are P, NP and NP complete.

Course Outcomes
« Analyze the performance of algorithms
« Choose appropriate data structures and algorithm design methods for a
specified application
« Understand the choice of data structures and the algorithm design methods

SYLLABUS

UNIT -1

Introduction: Algorithm, Performance Analysis-Space complexity, Time complexity,
Asymptotic Notations- Big oh notation, Omega notation, Theta notation and Little oh
notation.

Divide and conquer: General method, applications-Binary search, Quick sort,
Merge sort, Strassen’s matrix multiplication.

UNIT -1l

Disjoint Sets: Disjoint set operations, union and find algorithms, Priority Queue-
Heaps, Heapsort Backtracking: General method, applications, n-queen’s problem,
sum of subsets problem, graph Coloring, Hamiltonian cycles.

UNIT - 11l

Dynamic Programming: General method, applications- Optimal binary search
tree, 0/1 knapsack problem, All pairs shortest path problem, Traveling sales person
problem, Reliability design.



UNIT - IV

Greedy method: General method, applications- Job sequencing with deadlines,
knapsack problem, Minimum cost spanning trees, Single source shortest path
problem.

Basic Traversal and Search Techniques: Techniques for Binary Trees,
Techniques for Graphs, Connected components, Biconnected components.

UNIT -V

Branch and Bound: General method, applications - Travelling sales person
problem, 0/1 knapsack problem - LC Branch and Bound solution, FIFO Branch and
Bound solution.

NP-Hard and NP-Complete problems: Basic concepts, non-deterministic
algorithms, NP - Hard and NP-Complete classes, Cook’s theorem.

TEXT BOOK
1. Fundamentals of Computer Algorithms, Ellis Horowitz, Satraj Sahni and
Rajasekharan, University Press.

REFERENCE BOOKS
1. Design and Analysis of algorithms, Aho, Ullman and Hopcroft, Pearson
education.
2. Introduction to Algorithms, second edition, T. H. Cormen, C.E. Leiserson, R.
L. Rivest, and C. Stein, PHI Pvt. Ltd./ Pearson Education.
3. Algorithm Design: Foundations, Analysis and Internet Examples, M.T.
Goodrich and R.Tamassia, John Wiley and sons.
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DATABASE MANAGEMENT SYSTEMS LAB

Course Objectives
« Introduce ER data model, database design and normalization
« Learn SQL basics for data definition and data manipulation

Course Outcomes
« Design database schema for a given application and apply normalization
o Acquire skills in using SQL commands for data definition and data manipulation.

o Develop solutions for database applications using procedures, cursors and
triggers
List of Experiments

1.Concept design with E-R Model

2.Relational Model

3.Normalization

4.Practicing DDL commands

5.Practicing DML commands

6. A. Querying (using ANY, ALL, UNION, INTERSECT, JOIN, Constraints etc.)
B. Nested, Correlated subqueries

7.Queries using Aggregate functions, GROUP BY, HAVING and Creation and
dropping of Views.

8.Triggers (Creation of insert trigger, delete trigger, update trigger)
9.Procedures
10. Usage of Cursors

TEXT BOOKS
1. Database Management Systems, Raghurama Krishnan, Johannes Gehrke,

Tata Mc Graw Hill, 3"d Edition
2. Database System Concepts, Silberschatz, Korth, McGraw Hill, V edition.

REFERENCE BOOKS

1. Database Systems design, Implementation, and Management, Peter Rob &
Carlos Coronel, 7™ Edition.
Fundamentals of Database Systems, Elmasri Navrate, Pearson Education
Introduction to Database Systems, C.J. Date, Pearson Education
Oracle for Professionals, The X Team, S. Shah and V. Shah, SPD.
Database Systems Using Oracle: A Simplified guide to SQL and PL/SQL, Shah,
PHI.
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6. Fundamentals of Database Management Systems, M. L. Gillenson, Wiley
Student Edition.
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Ul DESIGN - FLUTTER

Course Objectives

Learns to Implement Flutter Widgets and Layouts
Understands Responsive Ul Design and with Navigation in Flutter

Knowledge on Widges and customize widgets for specific Ul elements,
Themes

Understand to include animation apart from fetching data

Course Outcomes

Implements Flutter Widgets and Layouts

Responsive Ul Design and with Navigation in Flutter

Create custom widgets for specific Ul elements and also Apply styling using
themes and custom styles.

Design a form with various input fields, along with validation and error
handling

Fetches data and write code for unit Test for Ul components and also
animation

List of Experiments
Students need to implement the following experiments

1.

a) Install Flutter and Dart SDK.
b) Write a simple Dart program to understand the language basics.

a) Explore various Flutter widgets (Text, Image, Container, etc.).

b) Implement different layout structures using Row, Column, and Stack
widgets.

a) Design a responsive Ul that adapts to different screen sizes.
b) Implement media queries and breakpoints for responsiveness.

a) Set up navigation between different screens using Navigator.
b) Implement navigation with named routes.

a) Learn about stateful and stateless widgets.
b) Implement state management using set State and Provider.

a) Create custom widgets for specific Ul elements.



b) Apply styling using themes and custom styles.

7. a) Design a form with various input fields.
b) Implement form validation and error handling.

8. a) Add animations to Ul elements using Flutter's animation framework.
b) Experiment with different types of animations (fade, slide, etc.).

9. a) Fetch data from a REST API.
b) Display the fetched data in a meaningful way in the UI.

10.a) Write unit tests for Ul components.
b) Use Flutter's debugging tools to identify and fix issues.

TEXT BOOK
1. Marco L. Napoli, Beginning Flutter: A Hands-on Guide to App Development.
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