MAULANA ABUL KALAM AZAD UNIVERSITY OF TECHNOLOGY, WEST BENGAL
NH-12 (Old NH-34), Simhat, Haringhata, Nadia -741249

Department of Information Technology (In-house)
B.Sc. in Information Technology (Internet of Things)
(Effective from academic session 2019-20)
Semester-|

Name of the Course: B.Sc. in Information Technology (Internet of Things)
Subject: Programming for Problem Solving & Programming for Problem Solving Lab

Course Code: BITIOT101 and | Semester: |
BITIOT191
Duration: 36 Hrs. Maximum Marks: 100+100
Teaching Scheme Examination Scheme
Theory: 3 hrs./week End Semester Exam: 70
Tutorial: 0 Attendance : 5
Practical: 4 hrs./week Continuous Assessment: 25
Credit: 3 +2 Practical Sessional internal continuous evaluation: 40
Practical Sessional external examination: 60
Aim:
SI. No.
1. Implement your algorithms to build programs in the C programming language
2. Use data structures like arrays, linked lists, and stacks to solve various problems
3. Understand and use file handling in the C programming language
Objective:
SI. No.
1. To write efficient algorithms to solve various problems
2. To understand and use various constructs of the programming language
3. To apply such as conditionals, iteration, and recursion in programming

Pre-Requisite:

Sl. No.

1. Basic Knowledge of Computer System
Contents 3 Hrs./week
Chapter | Name of the Topic Hours | Marks
01 Introduction to Computers 6 10

Computer Systems, Computing Environments, Computer
Languages, Creating and Running Programs, Software
Development, Flow charts. Number Systems: Binary, Octal,
Decimal, Hexadecimal Introduction to C Language -
Background, C Programs, ldentifiers, Data Types, Variables,
Constants, Input / Output Statements Arithmetic Operators
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and Expressions: Evaluating Expressions, Precedence and
Associativity of Operators, Type Conversions.

02 Conditional Control Statements 8 10
Bitwise Operators, Relational and Logical Operators, If, If- Else,
Switch-Statement and Examples. Loop Control Statements: For,
While, DoWhile and Examples. Continue, Break and Goto
statements Functions: Function Basics, User-defined Functions,
Inter Function Communication, Standard Functions, Methods
of Parameter Passing. Recursion- Recursive Functions.. Storage
Classes: Auto, Register, Static, Extern, Scope Rules, and Type
Qualifiers.

03 Pre-processors and Arrays 8 16
Pre-processor Commands Arrays - Concepts, Using Arrays in C,
Inter-Function Communication, Array Applications, Two-
Dimensional Arrays, Multidimensional Arrays, Linear and Binary
Search, Selection and Bubble Sort.

04 Pointers 8 16
Pointers for Inter-Function Communication, Pointers to
Pointers, Compatibility, Lvalue and Rvalue, Arrays and Pointers,
Pointer Arithmetic and Arrays, Passing an Array to a Function,
Memory Allocation Functions, Array of Pointers, Programming
Applications, Pointers to void, Pointers to Functions, Command
Line Arguments. Strings - Concepts, C Strings, String Input/
Output Functions, Arrays of Strings, String Manipulation
Functions.

05 Structures and File 6 18
Definition and Initialization of Structures, Accessing Structures,
Nested Structures, Arrays of Structures, Structures and
Functions, Pointers to Structures, Self-Referential Structures,
Unions, Type Definition (typedef), Enumerated Types. Input
and Output: Introduction to Files, Modes of Files, Streams,
Standard Library Input/ Output Functions, Character Input/
Output Functions.

Sub Total: 36 70

Internal Assessment Examination & Preparation of Semester 4 30
Examination
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Total: (40 [100

Practical:
Skills to be developed:
Intellectual skills:

1. The ability to learn concepts and apply them to other problems. ...
2. Basic mathematical skills.
3. A passion for problem solving.
4. Confidence around a computer programming Language.
List of Practical: SI. No. 1 to 10 compulsory & at least three from the rest)

1. Write a ¢ program to display the word "welcome".
Write a ¢ program to take a variable int and input the value from the user and display it.
Write a ¢ program to add 2 numbers entered by the user and display the result.
Write a ¢ program to calculate the area and perimeter of a circle.
Write a C program to find maximum between two numbers.
Write a C program to check whether a number is divisible by 5 and 11 or not.
Write a C program to input angles of a triangle and check whether triangle is valid or not.
Write a C program to check whether a year is leap year or not.
Write a C program to input basic salary of an employee and calculate its Gross salary
according to following:
Basic Salary <= 10000 : HRA = 20%, DA = 80%
Basic Salary <= 20000 : HRA = 25%, DA = 90%
Basic Salary > 20000 : HRA = 30%, DA = 95%

10. Write a ¢ program to print “welcome” 10 times.

11. Write a ¢ program to print first n natural numbers using while loop.

12. Write a ¢ program to print all the odd numbers in a given range.

13. Write a ¢ program to add first n numbers using while loop.

14. Write a ¢ program to print all numbers divisible by 3 or 5 in a given range.

15. Write a ¢ program to add even numbers in a given range.

16. Write a ¢ program to find the factorial of a given number.

17. Write a ¢ program to find whether a number is prime or not.

18. Write a ¢ program to print the reverse of a number.

19. Write a ¢ program to add the digits of a number.

20. Write a ¢ program to print the Fibonacci series in a given range using recursion.

21. Write a c program to check whether a number is an Armstrong number or not.

22. Write a ¢ program to find g.c.d. and l.c.m. of two numbers using function.
Assignments:

LN U A WN

1. Based on theory lectures.
List of Books

Text Books:

Name of Author Title of the Book | Edition/ISSN/ISBN | Name of the Publisher
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Yashavant Kanetkar, | Let us C 13t Edition BPB Publication

E. Balaguruswamy Programming in ANSI Tata McGraw-Hill
C

Gary J. Bronson A First Book of ANSI C | 4th Edition ACM

Reference Books:

Byron Gottfried Schaum's Outline of McGraw-Hill

Programming with C

Kenneth A. Reek

Pointers on C

Pearson

Brian W. Kernighan

The C Programming

Prentice Hall of India

and Dennis M. Language
Ritchie
List of equipment/apparatus for laboratory experiments:
SI. No.
1. Computer

End Semester Examination Scheme.

Maximum Marks-70.

Time allotted-3hrs.

Group Unit Objective Questions Subjective Questions
(MCQ only with the
correct answer)
No of Total No of To Marks Total Marks
question | Marks question | answer per
to be set to be set question
A 1l213l4;5 10 10
B 112I3I4I5 5 3 5 60
C 1,2,3,4,5 5 3 15

@ Only multiple choice type questions (MCQ) with one correct answer are to be set in the

objective part.

@ Specific instruction to the students to maintain the order in answering objective questions

should be given on top of the question paper.

Examination Scheme for end semester examination:

Group Chapter Marks of each Question to be Question to be
question set answered
A All 1 10 10
B All 5
All 15
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Examination Scheme for Practical Sessional examination:

Practical Internal Sessional Continuous Evaluation

Internal Examination:

Continuous
evaluation

External Examination: Examiner-

Signed Lab Assignments 10
On Spot Experiment 40
Viva voce 10

Page 5 of 121



MAULANA ABUL KALAM AZAD UNIVERSITY OF TECHNOLOGY, WEST BENGAL
NH-12 (Old NH-34), Simhat, Haringhata, Nadia -741249

Department of Information Technology (In-house)
B.Sc. in Information Technology (Internet of Things)
(Effective from academic session 2019-20)

Name of the Course: B.Sc. in Information Technology (Internet of Things)
Subject: Electrical and Electronics Engineering & Electrical and Electronics Engineering Lab

Course Code: BITIOT102 and Semester: |
BITIOT192
Duration: 36 Hrs. Maximum Marks: 100+100
Teaching Scheme Examination Scheme
Theory: 3 hrs./week End Semester Exam: 70
Tutorial: 0 Attendance : 5
Practical: 4 hrs./week Continuous Assessment: 25
Credit: 3 +2 Practical Sessional internal continuous evaluation: 40
Practical Sessional external examination: 60

Aim:
SI. No.

1. It aims to apply knowledge of science, mathematics, and engineering principles to solve
electrical and electronics engineering problems.

2. It also edifies understanding the impact of electrical & electronics engineering solutions
in a global, economic, environmental, and societal context.

Objective:
SI. No.

1. To impart profound scientific & engineering knowledge to comprehend, analyze, design
and create new thoughts and products for solving real life Engineering problems.

2. Ability to conduct experimental investigation, analyze, evaluate and interpret results in
the field electrical & electronics circuits & measurements, electrical machines, power
systems, control systems, power electronics & drives and microprocessor &
microcontroller, electronics devices etc.

Contents 3 Hrs./week
Chapter | Name of the Topic Hours | Marks
01 Electrical Circuits & Measurements 6 10
Fundamental laws of electric circuits, Steady State Solution of
DC Circuits — Introduction to AC Circuits -Sinusoidal steady state
analysis, Power and Power factor - Single Phase and Three Phase
Balanced Circuits. Classification of instruments - Operating
Principles of indicating Instruments
02 Electrical Machines 6 13
Construction, Principle of Operation, Basic Equations and
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Applications of DC Generators, DC Motors, Single Phase
Transformer, single phase induction Motor.
03 Semiconductor Devices And Applications 10 20
Introduction - Characteristics of PN Junction Diode — Zener
Effect - Zener Diode and its Characteristics - Half wave and Full
wave Rectifiers - Voltage Regulation. Bipolar Junction Transistor
- CB, CE, CC Configurations and Characteristics - Elementary
Treatment of Small Signal Amplifier.
04 Digital Electronics 8 13
Binary Number System — Boolean algebra theorems, Digital
circuits - Introduction to sequential Circuits, Flip-Flops -
Registers and Counters — A/D and D/A Conversion -digital
processing architecture.
05 Fundamentals of Communication Engineering 6 14
Introduction - Elements of Communication Systems, Modulation
and Demodulation: Principles of Amplitude and Frequency
Modulations. Digital Communication - Communication Systems:
Radio, Antenna, TV, Fax, ISDN, Microwave, Satellite and Optical
Fibre (Block Diagram Approach only).
Sub Total: 36 70
Internal Assessment Examination & Preparation of Semester 4 30
Examination
Total: 40 100

Practical:
Skills to be developed:
Intellectual skills:

1.
2.

4,
5.
List of Practical: SI. No. 1& 2 compulsory & at least three from the rest)

1. Verification of Kirchhoff’s current and voltage laws.
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©® N Uk WN

9. Study of CRO.
Assignments:

1. Based on theory

List of Books
Text Books:

Verification of network theorems.
Study of characteristics of DC motor
Open circuit and short circuit test on single phase transformer.
Familiarization of resistors using colour coded method and multimeter.
PN junction diode and zener diode characteristics

Transistor CE and CB characteristics.
Full wave and Half wave Characteristics

Name of Author

Title of the Book

Edition/ISSN/ISBN Name of the Publisher

DP KothariandJ
Nagarath

Electrical Machines
“Basic Electrical and
Electronics
Engineering

McGraw Hill
Education(India) Private
Limited, Third
Reprint,2016

S.K. Bhattacharya

Basic Electrical and
Electronics
Engineering

Pearson India, 2011

Reference Books:

Sedha R.S

Applied Electronics

S. Chand & Co., 2006

A.E.Fitzgerald, David E
Higginbotham and
Arvin Grabel

Basic Electrical
Engineering

McGraw Hill
Education(India) Private
Limited, 2009

List of equipment/apparatus for laboratory experiments:

SI. No.
1. CRO/DSO, Multimeter
2. Function Generator
3. Electrical Trainer Kit

End Semester Examination Scheme.

Maximum Marks-70.

Time allotted-3hrs.

Group Unit

Objective
Questions
(MCQ only with
the correct

answer)

Subjective Questions
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No of | Total No of To Marks Total Marks
questi | Marks question | answer per
onto to be set question
be set
A 1,2,3,4,5 10 10
B 3,4,5 5 3 5 60
C 1,2,3,4,5 5 3 15

@® Only multiple choice type question (MCQ) with one correct answer are to be set in the

objective part.

@ Specific instruction to the students to maintain the order in answering objective questions
should be given on top of the question paper.

Examination Scheme for end semester examination:

Group Chapter Marks of each Question to be Question to be
question set answered

A All 1 10 10

B All 5

C All 15

Examination Scheme for Practical Sessional examination:

Practical Internal Sessional Continuous Evaluation

Internal Examination:

Continuous evaluation

40

External Examination: Examiner-

Signed Lab Assignments 10
On Spot Experiment 40
Viva voce 10 60
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Name of the Course: B.Sc. in Information Technology (Internet of Things)
Subject: Soft Skills & Soft Skills Lab

Course Code: BITIOT103 and BITIOT193 | Semester: |

Duration: 36 Hrs. Maximum Marks: 100+100

Teaching Scheme Examination Scheme

Theory: 3 hrs./week End Semester Exam: 70

Tutorial: 0 Attendance: 5

Practical: 4 hrs./week Continuous Assessment: 25

Credit: 3 +2 Practical Sessional internal continuous evaluation: 40
Practical Sessional external examination: 60

Aim:
SI. No.
1. Ability to read English with ability to read English with understanding and decipher
paragraph patterns, writer techniques and conclusions
2. Skill to develop the ability to write English correctly and master the mechanics of writing
the use of correct punctuation marks and capital letter
3. Ability to understand English when it is spoken in various contexts.
Objective:
SI. No.
1. To enable the learner to communicate effectively and appropriately in real life situation
2. Touse English effectively for study purpose across the curriculum
3. To use R,W,L,S and integrate the use of four language skills, Reading, writing , listening
and speaking.
4, To revise and reinforce structures already learnt.

Pre-Requisite:

Sl. No.

1. Basic knowledge of English Language.
Contents 3 Hrs./week
Chapter | Name of the Topic Hours | Marks
01 Grammar 6 15

Correction of sentence, Vocabulary/word formation, Single
word for a group of words, Fill in the blank, transformation of
sentences, Structure of sentences — Active / Passive Voice —

Direct / Indirect Narration.
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02 Essay Writing 5 5
Descriptive — Comparative — Argumentative — Thesis statement-
Structure of opening

/ concluding paragraphs — Body of the essay.

03 Reading Comprehension 5 10
Global — Contextual — Inferential — Select passages from
recommended text.

04 Business Correspondence 5 8
Letter Writing — Formal. Drafting. Bio data - Resume’-

Curriculum Vitae.

05 Report Writing 5 5
Structure, Types of report — Practice Writing.

06 Communication skills 5 15
Public Speaking skills, Features of effective speech, verbal-

nonverbal.

07 Group discussion 5 12
Group discussion — principle — practice
Sub Total: 36 70
Internal Assessment Examination & Preparation of Semester 4 30
Examination
Total: 40 100

Practical:
Skills to be developed:
Intellectual skills:

1. Skill of Grammar

2. Various writing skills

3. Skill of reading English text

4. Skill of effective written communication
Motor Skills:

1. Skill of using Correct body language while giving a presentation
2. Various non-verbal communication skills
3. Skill of using correct gestures and expressions while speaking publicly
4. Essential approach and attitude in Group Discussion or Viva
List of Practical:
1. Honing ‘Listening Skill’ and its sub skills through Language Lab Audio device.
2. Honing ‘Speaking Skill’ and its sub skills.
3. Helping them master Linguistic/Paralinguistic features (Pronunciation/Phonetics/Voice
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modulation/ Stress/ Intonation/ Pitch & Accent) of connected speech.

4. Honing ‘Conversation Skill’ using Language Lab Audio —Visual input, Conversational Practice
Sessions (Face to Face / via Telephone, Mobile phone & Role Play Mode).

5. Introducing ‘Group Discussion’ through audio —Visual input and acquainting them with key
strategies for success.

6. GD Practice Sessions for helping them internalize basic Principles (turn- taking, creative
intervention, by using correct body language, courtesies & other soft skills) of GD.

7. Honing ‘Reading Skills’ and its sub skills using Visual / Graphics/Diagrams /Chart
Display/Technical/Non Technical Passages, Learning Global / Contextual / Inferential
Comprehension.

8. Honing ‘Writing Skill’ and its sub skills by using Language Lab Audio —Visual input, Practice
Sessions

Assignments:
Based on theory lectures.

List of Books
Text Books:

Name of Author Title of the Book Edition/ISSN/ISBN Name of the Publisher

R.C. Sharma and Business Tata McGraw Hill , New

K.Mohan Correspondence and Delhi, 1994
Report Writing
.Gartside Model Business Pitman, London, 1992

Letters

Reference Books:

Mark MaCormack

Communication

John Metchell

How to write reports

SR Inthira&amp, V

Enrich your English —

CIEFL &amp, OUP

Saraswathi a) Communication
skills b) Academic
skills
Longman Longman Dictionary of OUP, 1998

Contemporary
English/Oxford
Advanced Learner’s
Dictionary of Current
English
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Maxwell Nurnberg All About Words General Book Depot, New
and Rosenblum Delhi, 1995
Morris

A Text Book for
English for Engineers
&amp, Technologists

List of equipment/apparatus for laboratory experiments:

SI. No.
1. Computer
2. Audio Devices
3. Visual Devices
4, Language lab Devices and the dedicated software
End Semester Examination Scheme. Maximum Marks-70. Time allotted-3hrs.
Group Unit Objective Questions Subjective Questions
(MCQ only with the
correct answer)
No of Total | No of To Marks Total Marks
guestion to Marks | question | answer per
be set to be set guestion
A 1,2,3,4,5, | 10 10
6
B 1,2,3, 4, 5 3 5 60
5,6
C 5 3 15
1,2,3,4,5,
6

@ Only multiple choice type question (MCQ) with one correct answer are to be set in the
objective part.

@ Specific instruction to the students to maintain the order in answering objective questions
should be given on top of the question paper.

Examination Scheme for end semester examination:

Group Chapter Marks of each Question to be Question to be
question set answered
A All 1 10 10
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All 5 5

All 15 5

Examination Scheme for Practical Sessional examination:

Practical Internal Sessional Continuous Evaluation

Internal Examination:

Continuous evaluation 40
External Examination: Examiner-

Signed Lab Assignments 10

On Spot Experiment 40

Viva voce 10 60
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Name of the Course: B.Sc. in Information Technology (Internet of Things)
Subject: Mathematics for Computer Science

Course Code: BITIOT104 Semester: |

Duration: 36 Hrs. Maximum Marks: 100

Teaching Scheme Examination Scheme

Theory: 3 hrs./week End Semester Exam: 70

Tutorial:1 hr./week Attendance: 5

Practical:0 Continuous Assessment: 25

Credit:4 Practical Sessional internal continuous evaluation: NA
Practical Sessional external examination: NA

Aim:
SI. No.
1. To develop formal reasoning.
2. Create habit of raising questions
3. Knowledge regarding the use of Mathematics in Computer Science
4, Ability to communicate knowledge, capabilities and skills related to the computer
engineer profession
Objective:

Throughout the course, students will be expected to demonstrate their understanding of
Mathematics by being able to do each of the following

Sl. No.
1. To understand and solve mathematical problems
2. To impart knowledge regarding relevant topics.
3. To familiarize students with linear Algebra, differential and integral calculus, numerical

methods and statistics.

Pre-Requisite:

Sl. No.

1. Knowledge of basic algebra, trigonometry and calculus.
Contents 4 Hrs./week
Chapter | Name of the Topic Hours | Marks
01 Modern algebra 6 7

Set, Relation, Mapping, Binary Operation, Addition Modulo n,
Multiplication modulo n, semi group, properties of groups,

subgroup.
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02 Trigonometry 6 5
Radian or circular Measure, Trigonometric Functions,
Trigonometric ratios of angle 8 when 6 is acute, trigonometric
ratios of certain standard angles, allied angles, compound
angles, multiple and sub- multiple angles.

Limits and Continuity 6 5
03 The real number system, The concept of limit, concept of

continuity.
04 Differentiation 6 7

Differentiation of powers of x, Differentiation of ex and log x,
differentiation of trigonometric functions, Rules for finding
derivatives, Different types of differentiation, logarithmic
differentiation, differentiation by substitution, differentiation of
implicit functions, differentiation from parametric equation.
Differentiation from first principles.

05 Integrations 4 7
Integration of standard Functions, rules of Integration, More
formulas in integration, Definite integrals.

06 Differential equations 4 6
First order differential equations, practical approach to
Differential equations, first order and first degree differential
equations, homogeneous equations. Linear equations,
Bernoulli’s equation, Exact Differential Equations.

07 Complex Numbers 3 5
Complex Numbers, Conjugate of a complex number, modulus of
a complex Number, geometrical representation of complex
number, De Moivre's theorem, n" roots of a complex number.

08 Matrices and Determinants 4 8
Definition of a matrix, Operations on matrices, Square Matrix
and its inverse, determinants, properties of determinants, the
inverse of a matrix, solution of equations using matrices and
determinants, solving equations using determinants.

09 Infinite Series 3 7
Convergence and divergence, series of positive terms, binomial
series, exponential series,logarithmic series.

10 Probability 3 5
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Concept of probability, sample space and events, three
approaches of probability, kolmogorov’s axiomatic approach to
probability, conditional probability and independence of events,
bay’s theorem.

11 Introduction to Statistics 3 8
Measures of central Tendency, Standard Deviation, Discrete
series. Methods, Deviation taken from assumed mean,
continuous series, combined standard deviation, coefficient of
variation, variance.

Sub Total: 48 70
Internal Assessment Examination & Preparation of Semester 4 30
Examination

Total: 52 100

Assignments:
Based on the curriculum as covered by subject teacher.

List of Books
Text Books:
Name of Author Title of the Book Edition/ISSN/ISBN Name of the Publisher
S. K. Mapa Higher Algebra Levant Books
Chakravorty and Advanced Higher U N Dhar Pvt. Ltd
Ghosh Algebra
Reference Books:
Das and Mukherjee Integral Calculus U N Dhar Pvt. Ltd
Das and Mukherjee Differential Calculus U N Dhar Pvt. Ltd
End Semester Examination Scheme. Maximum Marks-70. Time allotted-3hrs.
Group Unit Objective Questions Subjective Questions
(MCQ only with the
correct answer)
No of Total No of To Marks Total Marks
question | Marks question | answer per
to be set to be set guestion
A 1to11l 10 10
B 1to11l 5 3 5 60
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C [1to11 | | B 3 |15 |

@® Only multiple choice type question (MCQ) with one correct answer are to be set in the
objective part.

@ Specific instruction to the students to maintain the order in answering objective questions
should be given on top of the question paper.

Examination Scheme for end semester examination:

Group Chapter Marks of each Question to be Question to be
question set answered

A All 1 10 10

B All 5 3

C All 15 3
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Name of the Course: B.Sc. in Information Technology (Internet of Things)
Subject: Introduction to loT Architecture

Course Code: BITIOT105 Semester: |
Duration: 36 Hrs. Maximum Marks: 100
Teaching Scheme Examination Scheme
Theory: 3 hrs./week End Semester Exam: 70
Tutorial: 1 hr./week Attendance : 5
Practical: 0 Continuous Assessment: 25
Credit: 4 Practical Sessional internal continuous evaluation: NA
Practical Sessional external examination: NA

Aim:
SI. No.
1. Students will understand the concepts of Internet of Things and can able to build loT
applications.
Objective:
SI. No.
1. Understand the concepts of Internet of Things
2. Design loT applications in different domain and be able to analyze their performance
3. Implement basic loT applications on embedded platform

Pre-Requisite:

Sl. No.

1. Basic Statistical and Computational knowledge
Contents 4 Hrs./week
Chapter | Name of the Topic Hours | Marks
01 Overview 9 17

loT-An Architectural Overview— Building an architecture, Main
design principles and needed capabilities, An loT architecture
outline, standards considerations. M2M and loT Technology
Fundamentals- Devices and gateways, Local and wide area
networking, Data management, Business processes in loT,
Everything as a Service (XaaS), M2M and IloT Analytics,
Knowledge Management
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02 Reference Architecture 9 18
loT Architecture-State of the Art — Introduction, State of the art,
Reference Model and architecture, |oT reference Model - loT
Reference Architecture Introduction, Functional View,
Information View, Deployment and Operational View, Other
Relevant architectural views. Real-World Design Constraints-
Introduction, Technical Design constraints-hardware is popular
again, Data representation and visualization, Interaction and
remote control

03 IOT Data Link Layer & Network Layer Protocols 9 18
PHY/MAC Layer(3GPP MTC, IEEE 802.11, IEEE 802.15), Wireless
HART, Z-Wave, Bluetooth Low Energy, Zigbee Smart Energy,
DASH7 - Network Layer-IPv4, IPv6, 6LoWPAN, 6TiSCH,ND, DHCP,
ICMP, RPL, CORPL, CARP Unit IV — TRANSPORT & SESSION LAYER
PROTOCOLS (12 hours) Transport Layer (TCP, MPTCP, UDP,
DCCP, SCTP)-(TLS, DTLS) — Session Layer-HTTP, CoAP, XMPP,
AMQP, MQTT

04 Service Layer Protocols & Security 9 17
Service Layer -oneM2M, ETSI M2M, OMA, BBF — Security in loT
Protocols — MAC 802.15.4, 6LoWPAN, RPL, Application Layer

Sub Total: 36 70
Internal Assessment Examination & Preparation of Semester 4 30
Examination
Total: 40 100
List of Books
Text Books:
Name of Author Title of the Book Edition/ISSN/ISBN Name of the Publisher
Vijay Madisetti, Internet of Things (A First VPT
Arshdeep Bahga Hands-onApproach)
Jan Holler, From Machine-to- First Academic Press
VlasiosTsiatsis, Machine to the Internet
Catherine Mulligan, of Things: Introduction
Stefan Avesand, to a New Age of
StamatisKarnouskos, Intelligence
David Boyle
Bernd Scholz-Reiter, Architecting the Internet | ISBN 978-3-642- | Springer

Florian Michahelles

of Things

19156-5 e-ISBN 978-
3-642-19157-2
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Reference Books:

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

Peter Waher

Learning Internet of

Things

PACKT publishing

End Semester Examination Scheme.

Maximum Marks-70.

Time allotted-3hrs.

Group Unit Objective Questions Subjective Questions
(MCQ only with the
correct answer)
No of Total No of To Marks Total Marks
guestion | Marks question | answer per
to be set to be set guestion
A 1to4 10 10
B 1to4 5 3 5 60
C 1to4 5 3 15

@ Only multiple choice type question (MCQ) with one correct answer are to be set in the

objective part.

@ Specific instruction to the students to maintain the order in answering objective questions

should be given on top of the question paper.

Examination Scheme for end semester examination:

Group Chapter Marks of each Question to be Question to be
question set answered
All 1 10 10
B All 5
All 15
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Name of the Course: B.Sc. in Information Technology (Internet of Things)

Subject: Computer Organization and Architecture

Course Code: BITIOT106 Semester: |
Duration: 36 Hrs. Maximum Marks: 100
Teaching Scheme Examination Scheme
Theory: 3 hrs./week End Semester Exam: 70
Tutorial: 1 hr./week Attendance : 5
Practical: 0 Continuous Assessment: 25
Credit: 4 Practical Sessional internal continuous evaluation: NA
Practical Sessional external examination: NA

Aim:
Sl. No.
1. This introductory course is aimed at giving basic understanding about computer
architecture and organization.
2. This entry-level course covers design of simple processor, concepts of pipelining, and
design of modern memory system.
Objective:
SI. No.
1. To develop an understanding of number system.
2. To gain knowledge about assembly language.
3. To develop a basic understanding of arithmetic operations.
4, To develop an understanding of pipeling.
5. To gain knowledge about memory system.

Pre-Requisite:

Sl. No.

1. Not Required
Contents 4 Hrs./week
Chapter | Name of the Topic Hours | Marks
01 Introduction 9 17

Concepts and Terminology: Digital computer components Hardware &
Software and their dual nature, Role of Operating Systems (OS). The
ALU: ALU organization, Integer representation, Serial and Parallel

Adders, 1s and 2s complement, arithmetic Multiplication of signed
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binary numbers, Floating point number arithmetic, Overflow

detection, Status flags.

02 Memory organization 9 18
Memory Unit: Memory classification, Bipolar and MOS storage
cells. Organization of RAM, address decoding, memory hierarchy

03 Instructions 9 17
General Organization: Instruction work formats, Addressing
modes registers, Von-Neumann concept, Interconnecting
system components, Interfacing buses, Timing diagrams,
Examples from popular machines.

04 Registers & Microprogramming 9 18
Registers and stack, ROM and PROM-basic cell. Organization and

erasing schemes, Magnetic memories-recording formats and
methods. Disk and tape Units. Concept of memory map. Timing
diagrams, T-States, Timing diagram Controlling arithmetic and logic
instructions. Instruction sequencing with examples, Introduction to
Microprogramming, Variations in Micro-programming configuration

Sub Total: 36 70
Internal Assessment Examination & Preparation of Semester 4 30
Examination
Total: 40 100
List of Books
Text Books:
Name of Author Title of the Book Edition/ISSN/ISBN Name of the Publisher
Hayes J. P Computer Architecture McGraw Hill

& Organisation

Mano, M.M Computer System PHI
Architecture

Reference Books:

Chaudhuri P. Pal Computer Organisation PHI
& Design
Ghosh & Pal Computer Organization TMH
& Architecture
End Semester Examination Scheme. Maximum Marks-70. Time allotted-3hrs.
Group Unit Objective Questions Subjective Questions
(MCQ only with the
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correct answer)
No of Total No of To Marks Total Marks
question | Marks question | answer per
to be set to be set guestion
A 1to4 10 10
B 1to4 5 3 5 60
C lto4 5 3 15

@® Only multiple choice type question (MCQ) with one correct answer are to be set in the
objective part.
@ Specific instruction to the students to maintain the order in answering objective questions
should be given on top of the question paper.
Examination Scheme for end semester examination:

Group Chapter Marks of each Question to be Question to be
question set answered

A All 1 10 10

B All 5 3

C All 15
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Semester-II
Name of the Course: B.Sc. in Information Technology (Internet of Things)
Subject: Data Structure and Algorithm with Python & Data Structure and Algorithm with Python

Lab

Course Code: BITIOT201+ BITIOT291 Semester: I

Duration: 36 Hrs. Maximum Marks:100+100

Teaching Scheme Examination Scheme

Theory: 3 hrs./week End Semester Exam:70

Tutorial: 0 Attendance: 5

Practical: 4 hrs./week Continuous Assessment: 25

Credit: 3+2 Practical Sessional internal continuous evaluation: 40
Practical Sessional external examination: 60

Aim:
SI. No.

1. The point of this course is to give you a vibe for algorithms and data structures as
a focal area of what it is to be a computer science student.

2. You ought to know about the way that there are regularly a few calculations for
some issue, and one calculation might be superior to another, or one calculation
better in certain conditions and another better in others.

3. You should have some idea of how to work out the efficiency of an algorithm.
You will be able to use and design linked data structures

5. You will learn why it is good programming style to hide the details of a data
structure within an abstract data type.

6. You should have some idea of how to implement various algorithm using python
programming.

Objective:
Sl. No.

1. To impart the basic concepts of data structures and algorithms.

2 To understand concepts about searching and sorting techniques.

3. To understand basic concepts about stacks, queues, lists, trees and graphs.

4 To understanding about writing algorithms and step by step approach in solving
problems with the help of fundamental data structures

Pre-Requisite:
Sl. No.
1. Basics of programming language.
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1. Logic building skills.

Contents 3 Hrs./week

Chapter Name of the Topic Hours Marks

01 Introduction to Data Structure 1 2
Abstract Data Type.

02 Arrays 3 4

1D, 2D and Multi-dimensional Arrays, Sparse Matrices.
Polynomial representation.

03 Linked Lists 4 7
Singly, Doubly and Circular Lists, Normal and Circular

representation of Self Organizing Lists, Skip Lists,
Polynomial representation.

04 Stacks 4 10
Implementing single / multiple stack/s in an Array, Prefix,

Infix and Postfix expressions, Utility and conversion of these
expressions from one to another, Applications of stack,
Limitations of Array representation of stack.

05 Queues q 7
Array and Linked representation of Queue, Circular Queue,

De-queue, Priority Queues.
06 Recursion 4 5
Developing Recursive Definition of Simple Problems and

their implementation, Advantages and Limitations of
Recursion, Understanding what goes behind Recursion
(Internal Stack Implementation)

07 Trees 5 15
Introduction to Tree as a data structure, Binary Trees

(Insertion, Deletion, Recursive and lterative Traversals of
Binary Search Trees), Threaded Binary Trees (Insertion,
Deletion, Traversals), Height-Balanced Trees (Various
operations on AVL Trees).

08 Searching and Sorting 6 15
Linear Search, Binary Search, Comparison of Linear and

Binary Search, Selection Sort, Insertion Sort, Merge Sort,

Quick sort, Shell Sort, Comparison of Sorting Techniques
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09 Hashing 5 5
Introduction to Hashing, Deleting from Hash Table,

Efficiency of Rehash Methods, Hash Table Reordering,
Resolving collision by Open Addressing, Coalesced Hashing,
Separate Chaining, Dynamic and Extendible Hashing,
Choosing a Hash Function, Perfect Hashing Function.

Sub Total: 36 70
Internal Assessment Examination & Preparation of 4 30

Semester Examination
Total: 40 100

Practical:
Skills to be developed:
Intellectual skills:

1. Skill to analyze algorithms and to determine algorithm correctness and their time
efficiency.
2. Knowledge of advanced abstract data type (ADT) and data structures and their
implementations.
3. Ability to implement algorithms to perform various operations on data structures.
List of Practical:

=

Implementation of array operations.
Stacks and Queues: adding, deleting elements.
Circular Queue: Adding & deleting elements
Merging Problem : Evaluation of expressions operations on Multiple stacks & queues
Implementation of linked lists: inserting, deleting, and inverting a linked list.
Implementation of stacks & queues using linked lists:
Polynomial addition, Polynomial multiplication
Sparse Matrices: Multiplication, addition.
Recursive and Non Recursive traversal of Trees Threaded binary tree traversal. AVL tree
implementation Application of Trees.
10. Application of sorting and searching algorithms Hash tables’ implementation: searching,
inserting and deleting, searching & sorting techniques.
Assignments:

LN UL WD

Based on the curriculum as covered by subject teacher.

List of Books

Text Books:

Name of Title of the Book Edition/ISSN/ISBN Name of the
Author Publisher
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Michael H. Data Structures and Algorithms | 1118476735, John Wiley & Sons

Goldwasser, | in Python 9781118476734

Michael T.

Goodrich,

and Roberto

Tamassia

Rance D Data Structures and Algorithms | 9788126562169 John Wiley & Sons

Necaise Using Python

Reference Books:

Sartaj Sahni DataStructures, Algorithms and | Second Edition Universities Press
applications in C++

List of equipment/apparatus for laboratory experiments:

SI. No.
1. Computer with moderate configuration
2. Python 2.7 or higher and other softwares as required.
End Semester Examination Scheme. Maximum Marks-70. Time allotted-3hrs.
Group Unit Objective Subjective Questions
Questions
(MCQ only with
the correct
answer)
No of Total No of question | To Marks Total
question | Marks to be set answer | per Marks
to be guestion
set
A 1to9 10 10
5 3 5 60
B 1to9
5 3 15
C 1to9

® Only multiple choice type question (MCQ) with one correct answer are to be set in the
objective part.
® Specific instruction to the students to maintain the order in answering objective
guestions should be given on top of the question paper.
Examination Scheme for end semester examination:
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Group Chapter Marks of each question Questionto | Question to
be set be answered

A All 1 10 10

B All 5 5 3

C All 15

Examination Scheme for Practical Sessional examination:

Practical Internal Sessional Continuous Evaluation

Internal Examination:

Continuous evaluation 40
External Examination: Examiner-

Signed Lab Note Book 10

On Spot Experiment 40

Viva voce 10 60

Page 29 of 121



MAULANA ABUL KALAM AZAD UNIVERSITY OF TECHNOLOGY, WEST BENGAL
NH-12 (Old NH-34), Simhat, Haringhata, Nadia -741249

Department of Information Technology (In-house)
B.Sc. in Information Technology (Internet of Things)
(Effective from academic session 2019-20)

Name of the Course: B.Sc. in Information Technology (Internet of Things)
Subject: 10T sensors device and components & loT sensors device and components lab

Course Code: BITIOT202+ BITIOT292 | Semester: |l

Duration: 36 Hrs. Maximum Marks: 100+100

Teaching Scheme Examination Scheme

Theory: 3 hrs./week End Semester Exam: 70

Tutorial: 0 Attendance : 5

Practical: 4 hrs./week Continuous Assessment: 25

Credit: 3 +2 Practical Sessional internal continuous evaluation: 40
Practical Sessional external examination:60

Aim:
SI. No.
1. Understand importance of sensors and components in loT environment.
2. Understand how loT components are used to develop smart environment.
3. Understand the real-life situation through hands-on session.
Objective:
SI. No.
1. To develop knowledge about sensors and components of loT.
2. To develop knowledge about wireless sensor network.
3. To understand various tools used in loT.
4, To gain knowledge about real life situation through projects.
Contents 3 Hrs./week
Chapter | Name of the Topic Hours | Marks
01 INTRODUCTION 7 14
Internet of Things Promises—Definition— Scope—Sensors for loT
Applications—Structure of loT— loT Map Device
02 SEVEN GENERATIONS OF IOT SENSORS TO APPEAR 7 14
Industrial sensors — Description & Characteristics—First
Generation — Description &  Characteristics—Advanced
Generation — Description & Characteristics—Integrated IloT
Sensors — Description & Characteristics— Polytronics Systems —
Description & Characteristics—Sensors' Swarm — Description &
Characteristics—Printed Electronics - Description &
Characteristics—loT Generation Roadmap
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03 TECHNOLOGICAL ANALYSIS 7 14
Wireless Sensor Structure—Energy Storage Unit—Power
Management Unit—RF Unit=Sensing Unit
04 MENT EXAMPLES 7 14
ACOEM Eagle — EnOcean Push Button — NEST Sensor — Ninja
Blocks - Focus on Wearable Electronics
05 PREPARING IOT PROJECTS 8 14
Creating the sensor project - Preparing Raspberry Pi - Clayster
libraries - Hardware- Interacting with the hardware - Interfacing
the hardware- Internal representation of sensor values -
Persisting data - External representation of sensor values -
Exporting sensor data - Creating the actuator project Hardware -
Interfacing the hardware - Creating a controller - Representing
sensor values - Parsing sensor data - Calculating control states -
Creating a camera - Hardware -Accessing the serial port on
Raspberry Pi - Interfacing the hardware - Creating persistent
default settings - Adding configurable properties - Persisting the
settings - Working with the current settings - Initializing the
camera
Sub Total: 36 70
Internal Assessment Examination & Preparation of Semester 4 30
Examination
Total: 40 100
Practical:
Skills to be developed:
Intellectual skills:
1. Learn and apply different security aspects
2. Develop programming skills
List of Practical:
Based on test environment.
Assignments:
Based on theory lecture
List of Books
Text Books:
Name of Author Title of the Book | Edition/ISSN/ISBN ‘ Name of the
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Publisher
Samuel Greengard Technologies & Sensors MIT Press
for the Internet of
Things Businesses &
Market Trends 2014 -
2024
Professor Dr.-Ing. | The Fourth Industrial 1st edition Penguin
Klaus Schwab Revolution
Peter Waher Learning Internet of Packt Publishing
Things
Daniel Kellmereit and | The Silent Intelligence - | 1 edition DND Ventures LLC;
Daniel Obodovski. The Internet of Things
Reference Books:
Cuno Pfister Getting Started with the | 1st edition Maker Media
Internet of Things:
Connecting Sensors and
Microcontrollers to the
Cloud
Timothy Chou Precision: Principles, Lulu.com
Practices and Solutions
for the Internet of
Things
Erik Brynjolfsson and | The Second Machine W. W. Norton &
Andrew McAfee Age: Work, Progress, Company

and Prosperity in a Time
of Brilliant Technologies

List of equipment/apparatus for laboratory experiments:

SI. No.
1. Computer
2. Switch
3. Test Server

End Semester Examination Scheme.

Maximum Marks-70.

Time allotted-3hrs.

Group Unit

Objective Questions

Subjective Questions

(MCQ only with the

correct answer)

No of Total No of To Marks Total
question | Marks question | answer per Marks
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to be set to be set guestion
A All 10 10
5 3 5 60
B All
5 3 15
C All

@® Only multiple choice type question (MCQ) with one correct answer are to be set in the

objective part.

@ Specific instruction to the students to maintain the order in answering objective
guestions should be given on top of the question paper.

Examination Scheme for end semester examination:

Group Chapter Marks of each Question to be Question to be
question set answered

A All 1 10 10

B All 5

C All 15

Examination Scheme for Practical Sessional examination:

Practical Internal Sessional Continuous Evaluation

Internal Examination:

Continuous evaluation 40
External Examination: Examiner-

Signed Lab Note Book 10

On Spot Experiment 40

Viva voce 10 60
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Name of the Course: B.Sc. in Information Technology (Internet of Things)
Subject: Discrete Mathematics

Course Code: BITIOT203 Semester: Il

Duration: 36 Hrs Maximum Marks: 100

Teaching Scheme Examination Scheme

Theory: 3 hrs./week End Semester Exam: 70

Tutorial:1 hr./week Attendance: 5

Practical:0 Continuous Assessment: 25

Credit:4 Practical Sessional internal continuous evaluation: NA
Practical Sessional external examination: NA

Aim:
Sl. No.
1. The aim of this course is to introduce you with a new branch of mathematics which
is discrete mathematics, the backbone of Computer Science.
2. In order to be able to formulate what a computer system is supposed to do, or to

prove that it does meet its specification, or to reason about its efficiency, one needs
the precision of mathematical notation and techniques. The Discrete Mathematics
course aims to provide this mathematical background.

Objective: Throughout the course, students will be expected to demonstrate their
understanding of Discrete Mathematics by being able to do each of the following
Sl. No.

1. Use mathematically correct terminology and notation.
2. Construct correct direct and indirect proofs.

3. Use division into cases in a proof.

4, Use counterexamples.

5. Apply logical reasoning to solve a variety of problems.

Pre-Requisite:

Sl. No.

1. Knowledge of basic algebra

2. Ability to follow logical arguments.
Contents 4 Hrs./week
Chapter | Name of the Topic Hours | Marks
01 Set Theory 7 14
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Definition of Sets, Venn Diagrams, complements, Cartesian

products, power sets, counting principle, cardinality and
countability (Countable and Uncountable sets), proofs of some
general identities on sets, pigeonhole principle. Relation:
Definition, types of relation, composition of relations, domain
and range of a relation, pictorial representation of relation,
properties of relation, partial ordering relation. Function:
Definition and types of function, composition of functions,
recursively defined functions.

02 Propositional logic 8 14
Proposition logic, basic logic, logical connectives, truth tables,
tautologies, contradictions, normal forms (conjunctive and
disjunctive), modus ponens and modus tollens, validity,
predicate logic, universal and existential quantification. Notion
of proof: proof by implication, converse, inverse, contrapositive,
negation, and contradiction, direct proof, proof by using truth
table, proof by counter example.

03 Combinatorics 7 14
Mathematical induction, recursive mathematical definitions,

basics of counting, permutations, combinations, inclusion-
exclusion, recurrence relations (nth order recurrence relation
with constant coefficients, Homogeneous recurrence relations,
Inhomogeneous recurrence relation), generating function
(closed form expression, properties of G.F., solution of
recurrence relation using G.F, solution of combinatorial problem
using G.F.)

04 Algebraic Structure 6 10
Binary composition and its properties definition of algebraic

structure, Groyas Semi group, Monoid Groups, Abelian Group,
properties of groups, Permutation Groups, Sub Group, Cyclic
Group, Rings and Fields (definition and standard results).

05 Graphs 8 18
Graph terminology, types of graph connected graphs,

components of graph, Euler graph, Hamiltonian path and
circuits, Graph coloring, Chromatic number. Tree: Definition,
types of tree(rooted, binary), properties of trees, binary search
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tree, tree traversing (preorder, inorder, post order). Finite
Automata: Basic concepts of Automation theory, Deterministic
finite Automation (DFA), transition function, transition table,
Non Deterministic Finite Automata (NDFA), Mealy and Moore
Machine, Minimization of finite Automation.

Sub Total: 36 70
Internal Assessment Examination & Preparation of Semester 4 30
Examination
Total: 40 100
Assignments:
Based on the curriculum as covered by subject teacher.
List of Books
Text Books:
Name of Author Title of the Book Edition/ISSN/ISBN Name of the
Publisher

Kenneth H. Rosen

Discrete Mathematics
and its Applications

Tata Mc.Graw Hill

eymourlLipschutz,
M.Lipson

Discrete Mathematics

Tata Mc.Graw Hill

Reference Books:

V. Krishnamurthy

Combinatorics:Theory
and Applications

East-West Press

Kolman, Busby Ross

Discrete Mathematical

Prentice Hall

Structures International
End Semester Examination Scheme. Maximum Marks-70. Time allotted-3hrs.
Group Unit Objective Questions Subjective Questions
(MCQ only with the
correct answer)
No of Total No of To Marks Total
question | Marks guestion | answer per Marks
to be set to be set guestion
A 1to5 10 10
B 1to5 5 3 5 60
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C [1to5 | | B 3 |15 |
@® Only multiple choice type question (MCQ) with one correct answer are to be set in the
objective part.
@ Specific instruction to the students to maintain the order in answering objective
questions should be given on top of the question paper.
Examination Scheme for end semester examination:

Group Chapter Marks of each Question to be Question to be
question set answered

A All 1 10 10

B All 5 5 3

C All 15 5 3
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Name of the Course: B.Sc. in Information Technology (Internet of Things)
Subject: Environmental Science

Course Code: BITIOT204 Semester: Il

Duration: 36 Hrs Maximum Marks: 100

Teaching Scheme Examination Scheme

Theory: 1 hr./week End Semester Exam: 70

Tutorial: 0 Attendance: 5

Practical: 0 Continuous Assessment: 25

Credit: 1 Practical Sessional internal continuous evaluation: NA
Practical Sessional external examination: NA

Aim:
SI. No.
1. To enable critical thinking in relation to environmental affairs.
2. Understanding about interdisciplinary nature of environmental issues
3. Independent research regarding environmental problems in form of project
report
Objective:
Sl. No.
1. To create awareness about environmental issues.
2. To nurture the curiosity of students particularly in relation to natural environment.
3. To develop an attitude among students to actively participate in all the
activities regarding environment protection
4, To develop an attitude among students to actively participate in all the
activities regarding environment protection
Contents 4 Hrs./week
Chapter | Name of the Topic Hours | Marks
01 Introduction 3 10
Basic ideas of environment, basic concepts, man, society &amp,
environment, their interrelationship. Mathematics  of
population growth and associated problems, Importance of
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population study in environmental engineering, definition of

resource, types of resource, renewable, non- renewable,
potentially renewable, effect of excessive use vis-a-vis
population growth, Sustainable Development.

Materials balance: Steady state conservation system, steady
state system with non-conservative pollutants, step function.
Environmental degradation: Natural environmental Hazards like
Flood, earthquake, Landslide-causes, effects and
control/management, Anthropogenic degradation like Acid rain-
cause, effects and control. Nature and scope of Environmental
Science and Engineering.

02 Ecology 7 10
Elements of ecology: System, open system, closed system,

definition of ecology, species, population, community, definition
of ecosystem- components types and function.

Structure and function of the following ecosystem: Forest
ecosystem, Grassland ecosystem, Desert ecosystem, Aquatic
ecosystems, Mangrove ecosystem (special reference to Sundar
ban), Food chain [definition and one example of each food
chain], Food web.

Biogeochemical Cycle- definition, significance, flow chart of
different cycles with only elementary reaction [Oxygen, carbon,
Nitrogen, Phosphate, Sulphur].

Biodiversity- types, importance, Endemic species, Biodiversity
Hot-spot, Threats to biodiversity, Conservation of biodiversity.

03 Air pollution and control 6 10
Atmospheric  Composition:  Troposphere,  Stratosphere,
Mesosphere, Thermosphere,Tropopause and Mesopause.
Energy balance:Conductive and Convective heat transfer,
radiation heat transfer, simple global temperature model [Earth
as a black body, earth as albedo], Problems.Green house effects:
Definition, impact of greenhouse gases on the global climate
and consequently on sea water level, agriculture and marine
food.Global warming and its consequence, Control of Global
warming. Earth’s heat budget. Lapse rate: Ambient lapse rate
Adiabatic lapse rate, atmospheric stability, temperature
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inversion (radiation inversion). Atmospheric dispersion:

Maximum mixing depth, ventilation coefficient, effective stack
height, smokestack plumes and Gaussian plume model.
Definition of pollutants and contaminants, Primary and
secondary pollutants: emission standard, criteria pollutant.
Sources and effect of different air pollutants- Suspended
particulate matter, oxides of carbon, oxides of nitrogen, oxides
of sulphur, particulate, PAN. Smog, Photochemical smog and
London smog. Depletion Ozone layer: CFC, destruction of ozone
layer by CFC, impact of other green house gases, effect of ozone
modification. Standards and control measures: Industrial,
commercial and residential air quality standard, control
measure (ESP. cyclone separator, bag house, catalytic converter,
scrubber (ventury), Statement with brief reference).

04 Water Pollution and Control 6 15
Hydrosphere, Hydrological cycle and Natural water. Pollutants
of water, their origin and effects: Oxygen demanding wastes,
pathogens, nutrients, Salts, thermal application, heavy metals,
pesticides, volatile organic compounds. River/Lake/ground
water pollution: River: DO, 5 day BOD test, Seeded BOD test,
BOD reaction rate constants, Effect of oxygen demanding
wastes on river[deoxygenation, reaeration], COD, Oil, Greases,
pH. Lake: Eutrophication [Definition, source and effect]. Ground
water: Aquifers, hydraulic gradient, ground water flow
(Definition only) Standard and control: Waste water standard
[BOD, COD, Qil, Grease], Water Treatment system [coagulation
and flocculation, sedimentation and filtration, disinfection,
hardness and alkalinity, softening] Wastewater treatment
system, primary and secondary treatments [Trickling filters,
rotating biological contractor, Activated sludge, sludge
treatment, oxidation ponds] tertiary treatment definition.
Water pollution due to the toxic elements and their biochemical
effects: Lead, Mercury, Cadmium, and Arsenic.

05 Land Pollution 4 10
Lithosphere, Internal structure of earth, rock and soil 1L Solid
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Waste: Municipal, industrial,

commercial, agricultural, domestic, pathological and hazardous
solid wastes, Recovery and

disposal method- Open dumping, Land filling, incineration,
composting, recycling. Solid

waste management and control (hazardous and biomedical
waste).

06 Noise Pollution 5 10
Definition of noise, effect of noise pollution, noise classification
[Transport noise, occupational noise, neighbourhood noise]
Definition of noise frequency, noise pressure, noise intensity,
noise threshold limit value, equivalent noise level,(18hr Index),
Ldn. Noise pollution control.

07 Environmental Management 5 5
Environmental impact assessment, Environmental Audit,
Environmental laws and protection act of India, Different
international environmental treaty/ agreement/ protocol.

Sub Total: 36 70
Internal Assessment Examination & Preparation of Semester 4 30
Examination
Total: 40 100
Name of Author Title of the Book Edition/ISSN/ISBN Name of the
Publisher
G. M.Masters, Introduction to Prentice-Hall of India
Environmental Pvt. Ltd., 1991
Engineering and
Science
Reference Books:
A. K. De Environmental New Age
Chemistry International
End Semester Examination Scheme. Maximum Marks-70.  Time allotted-3hrs.
Group Unit Objective Questions Subjective Questions
(MCQ only with the
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correct answer)
No of Total No of To Marks Total
question | Marks question | answer per Marks
to be set to be set guestion

A 1to5 10 10

B 1to5 5 3 5 60

C 1to5 5 3 15

@® Only multiple choice type question (MCQ) with one correct answer are to be set in the
objective part.
@ Specific instruction to the students to maintain the order in answering objective
guestions should be given on top of the question paper.
Examination Scheme for end semester examination:

Group Chapter Marks of each Question to be Question to be
question set answered

A All 1 10 10

B All 5 5 3

C All 15 5 3

Name of the Course: B.Sc. in Information Technology (Internet of Things)

Subject: Project |
Course Code: BITIOT281
Duration: 36 Hrs.
Teaching Scheme

Semester: Il
Maximum Marks: 100
Examination Scheme

Theory: 0 End Semester Exam: 100
Tutorial: 0 Attendance: 0
Practical: 2 hrs./week Continuous Assessment: 0
Credit: 1 Practical Sessional internal continuous evaluation: 40
Practical Sessional external examination: 60
Contents

Students will do projects on application areas of latest technologies and current topics of
societal relevance.
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Semester-111

Name of the Course: B.Sc. in Information Technology (Internet of Things)
Subject: Operating System & Operating System lab

Course Code: BITIOT301+ Semester: III
BITIOT391
Duration: 36 Hrs. Maximum Marks: 100+100
Teaching Scheme Examination Scheme
Theory: 3 hrs./week End Semester Exam: 70
Tutorial: 0 Attendance : 5
Practical:4 hrs./week Continuous Assessment:25
Credit: 3+2 Practical Sessional internal continuous evaluation:40
Practical Sessional external examination:60
Aim:
Sl. No.
1. General understanding of structure of modern computers
2. Purpose, structure and functions of operating systems
3. Illustration of key OS aspects by example
Objective:
Sl. No.
1. To learn the fundamentals of Operating Systems.
2. To learn the mechanisms of OS to handle processes and threads and their
communication
3. To learn the mechanisms involved in memory management in contemporary OS
4. To gain knowledge on distributed operating system concepts that includes
architecture, Mutual exclusion algorithms, deadlock detection algorithms and
agreement protocols
5. To know the components and management aspects of concurrency management
6. To learn programmatically to implement simple OS mechanisms
Pre-Requisite:
Sl. No.
1. Strong programming skills (Knowledge of C)
2. Computer architecture
3. Elementary data structures and algorithms
Contents Hrs./week
Chapter Name of the Topic Hours Marks
01 Introduction 3 5
Concept of Operating Systems, Generations of
Operating systems, Types of Operating Systems,
OS Services, System Calls, Structure of an OS -
Layered, Monolithic, Microkernel Operating
Systems, Concept of Virtual Machine. Case study
on UNIX and WINDOWS Operating System.
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02 Processes 8 20
Definition, Process Relationship, Different states
of a Process, Process State transitions, Process
Control Block (PCB), Context switching Thread:
Definition, Various states, Benefits of threads,
Types of threads, Concept of multithreads,
Process Scheduling: Foundation and Scheduling
objectives, Types of Schedulers, Scheduling
criteria: CPU utilization, Throughput, Turnaround
Time, Waiting Time, Response Time; Scheduling
algorithms: Pre-emptive and Non pre-emptive,
FCFS, SJF, RR; Multiprocessor scheduling: Real
Time scheduling: RM and EDF.

03 Inter-process Communication: 4 5
Critical Section, Race Conditions, Mutual Exclusion,
Hardware Solution, Strict Alternation, Peterson’s
Solution, The Producer\ Consumer Problem,
Semaphores, Event Counters, Monitors, Message
Passing, Classical IPC Problems: Reader’s & Writer
Problem, Dinning Philosopher Problem etc.

04 Deadlocks 10
Definition, Necessary and sufficient conditions for 4
Deadlock, Deadlock Prevention, Deadlock
Avoidance: Banker’s algorithm, Deadlock detection
and Recovery.

05 Memory Management 8 10
Basic concept, Logical and Physical address map,
Memory allocation: Contiguous Memory
allocation - Fixed and variable partition- Internal
and External fragmentation and Compaction;
Paging: Principle of operation - Page allocation -
Hardware support for paging, Protection and
sharing, Disadvantages of paging. Virtual Memory:
Basics of Virtual Memory - Hardware and control
structures - Locality of reference, Page fault,
Working Set, Dirty page/Dirty bit - Demand
paging, Page Replacement algorithms: Optimal,
First in First Out (FIFO), Second Chance (SC), Not
recently used (NRU) and Least Recently used
(LRU).
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06 I/0 Hardware 6 10
[/0 devices, Device controllers, Direct memory
access Principles of /0 Software: Goals of
Interrupt handlers, Device drivers, Device
independent I/0 software, Secondary-Storage
Structure: Disk structure, Disk scheduling
algorithms File Management: Concept of File,
Access methods, File types, File operation,
Directory structure, File System structure,
Allocation methods (contiguous, linked, indexed),
Free-space management (bit vector, linked list,
grouping), directory implementation (linear list,
hash table), efficiency and performance.

07 Disk Management 3 10
Disk structure, Disk scheduling - FCFS, SSTF,
SCAN, C-SCAN, Disk reliability, Disk formatting,
Boot-block, Bad blocks.

Sub Total: 36 70
Internal Assessment Examination & Preparation of 4 30
Semester Examination
Total: 40 100
Practical:
Skills to be developed:

Intellectual skKills:
1. Can be able to identify the purpose of the analysis.
2. Can be considered a reliable source of information.
3. Can able to use a variety of techniques to extend the original idea.

List of Practical: SI. No. 1& 2 compulsory & at least three from the rest)

1. Basics of UNIX commands.

2. Shell programming

3. Implementation of CPU scheduling. a) Round Robin b) SJF c) FCFS d) Priority
4. Implement all file allocation strategies

5. Implement Semaphores

6. Implement Bankers algorithm for Dead Lock Avoidance

7. Implement an Algorithm for Dead Lock Detection

9. Implement the all page replacement algorithms a) FIFO b) LRU c) LFU 10. Implement Shared
memory and [PC

10. Implement Paging Technique f memory management.

11. Implement Threading & Synchronization Applications

Assignments:

Based on the curriculum as covered by subject teacher.
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List of Books
Text Books:
Name of Title of the Book Edition/ISSN/ISBN Name of the Publisher
Author
AviSilberschat Operating System
z, Peter Concepts Essentials 978-1-119-32091-3
Galvin, Greg
Gagne, Wiley
Asia
William Operating Systems: 5th Edition Prentice Hall of India
Stallings Internals and Design
Principles
Reference Books:
Charles Operating System: A 1st Edition [rwin Publishing
Crowley Design-oriented
Approach
J. Nutt, Operating Systems: A 2nd Edition
Addison- Modern Perspective
Wesley
Maurice Bach Design of the Unix 8th Edition Prentice-Hall of India
Operating Systems
Daniel P. Understanding the 3rd Edition O'Reilly and Associates
Bovet, Marco Linux Kernel
Cesati
List of equipment/apparatus for laboratory experiments:
SL No.
Computer
Linux/Ubantu operating system
End Semester Examination Scheme. Maximum Marks-70. Time allotted-3hrs.
Group Uni | Objective Subjective Questions
t Questions
(MCQ only with
the correct
answer)
No of Total No of To answer Marks Total Marks
questio | Marks question per
n to be to be set questio
set n
A 1to | 10
7 10 60
B 5 3 5
1to
C 7 5 3 15
1to
7
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e Only multiple choice type question (MCQ) with one correct answer are to be set in the objective part.
e Specific instruction to the students to maintain the order in answering objective questions should be
given on top of the question paper.

Examination Scheme for end semester examination:

Group Chapter Marks Question to be set Question to be
of each answered
questio
n

A All 1 10 10

B All 5 5 3

C All 15 3 3

Examination Scheme for Practical Sessional examination:

Practical Internal Sessional Continuous Evaluation

Internal Examination:

Continuous 40
evaluation

External Examination: Examiner-

Signed Lab Note Book 10

On Spot Experiment 40

Viva voce 10 | 60

Page 5 of 121



MAULANA ABUL KALAM AZAD UNIVERSITY OF TECHNOLOGY, WEST BENGAL
NH-12 (Old NH-34), Simhat, Haringhata, Nadia -741249

Department of Information Technology (In-house)
B.Sc. in Information Technology (Internet of Things)
(Effective from academic session 2019-20)

Name of the Course: B.Sc. in Information Technology (Internet of Things)
Subject: Database Management System & Database Management System Lab

Course Code: BITIOT302+ BITIOT392 Semester: Il
Duration: 36 Hrs. Maximum Marks: 100+100
Teaching Scheme Examination Scheme
Theory: 3 hrs./week End Semester Exam: 70
Tutorial: 0 Attendance : 5
Practical:4 hrs./week Continuous Assessment:25
Credit: 3+2 Practical Sessional internal continuous evaluation:40
Practical Sessional external examination:60
Aim:
Sl. No.
1. To store and transform data into information
2. To organize the data in the form of table, schema and report forms
3. To provide security of data
4. Data is stored in either hierarchical form or a navigational form
Objective:
Sl. No.
1. Understand the uses the database schema and need for normalization
2. Experience with SQL
3. Use different types of physical implementation of database
4. Use database for concurrent use

Pre-Requisite:

Sl. No.

1 Elementary knowledge about computers including some experience using UNIX or
Windows

2. Computer Programming & Utilization

Contents Hrs./week

Chapter Name of the Topic Hours Marks

01 Database system architecture 6 15

Data Abstraction, Data Independence, Data Definition
Language (DDL), Data Manipulation Language (DML). Data
models: Entity-relationship model, network model, relational
and object oriented data models, integrity constraints, data
manipulation operations.
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02 Relational query languages 12 25
Relational algebra, Tuple and domain relational calculus,
SQL3, DDL and DML constructs, Open source and Commercial
DBMS - MYSQL, ORACLE, DB2, SQL server. Relational
database design: Domain and data dependency, Armstrong's
axioms, Normal forms, Dependency preservation, Lossless
design. Query processing and optimization: Evaluation of
relational algebra expressions, Query equivalence, Join
strategies, Query optimization algorithms.

03 Storage strategies 6 10
Indices, B-trees, hashing.
04 Transaction processing 8 15

Concurrency control, ACID property, Serializability of
scheduling, Locking and timestamp based schedulers, Multi-
version and optimistic Concurrency Control schemes,
Database recovery.

05 Advanced topics 4 5
Object oriented and object relational databases, Logical
databases, Web databases, Distributed databases, Data
warehousing and data mining.

Sub Total: 36 70
Internal Assessment Examination & Preparation of Semester 4 30
Examination

Total: 40 100

Practical:

Skills to be developed:
Intellectual skills:
1. Can be able to implement the plan.
2. Can be able to use a variety of techniques to extend the original idea.
3. Can be able to analyze relevant data.
4. Can be considered valid by the fact of it.

List of Practical: SI. No. 1& 2 compulsory & at least three from the rest)
1. Design a Database and create required tables. For e.g. Bank, College Database
Apply the constraints like Primary Key, Foreign key, NOT NULL to the tables.
Write a sql statement for implementing ALTER,UPDATE and DELETE
Write the queries to implement the joins
Write the query for implementing the following functions: MAX(),MIN(),AVG(),COUNT()
Write the query to implement the concept of Intergrity constrains
Write the query to create the views

NouswnN

Page 7 of 121



MAULANA ABUL KALAM AZAD UNIVERSITY OF TECHNOLOGY, WEST BENGAL
NH-12 (Old NH-34), Simhat, Haringhata, Nadia -741249

Department of Information Technology (In-house)
B.Sc. in Information Technology (Internet of Things)
(Effective from academic session 2019-20)

8. Perform the queries for triggers
9. Perform the following operation for demonstrating the insertion , updation and deletion using
the referential integrity constraints.
10. Write the query for creating the users and their role.
Assignments:
Based on the curriculum as covered by subject teacher.
List of Books
Text Books:
Name of Title of the Book Edition/ISSN/ISBN Name of the Publisher
Author
Abraham Database System Concepts 6th Edition McGraw-Hill
Silberschat
z, Henry F.
Korth, S.
Sudarshan
R. ElImasri Fundamentals of Database 5th Edition Pearson Education
and S. Systems
Navathe
Reference Books:
J. D. Ullman | Principles of Database and Computer Science
Knowledge — Base Systems Press
Abiteboul, Foundations of Databases
Richard
Hull, Victor
Vianu,
Addison-
Wesley
List of equipment/apparatus for laboratory experiments:
SI. No.
Computer/Laptop
Oracle /Mysq|
End Semester Examination Scheme. Maximum Marks-70. Time allotted-3hrs.
Group Unit Objective Subjective Questions
Questions
(MCQ only with
the correct
answer)
No of Total No of To answer Marks Total Marks
questio | Marks question per
n to be to be set questio
set n
A 1to5 10 10
60
B 1to5 5 3 5
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C 1to5 5 3 15

e  Only multiple choice type question (MCQ) with one correct answer are to be set in the objective part.
e Specific instruction to the students to maintain the order in answering objective questions should be
given on top of the question paper.

Examination Scheme for end semester examination:

Group Chapter Marks Question to be set Question to be
of each answered
questio
n

A All 1 10 10

B All 5 5 3

C All 15 3 3

Examination Scheme for Practical Sessional examination:

Practical Internal Sessional Continuous Evaluation

Internal Examination:

Continuous evaluation ’ | 40
External Examination: Examiner-

Signed Lab Note Book 10

On Spot Experiment 40

Viva voce 10 | 60
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Name of the Course: B.Sc. in Information Technology (Internet of Things)
Subject: Digital System Design

Course Code: BITIOT303 Semester: Il

Duration: 36 Hrs. Maximum Marks: 100

Teaching Scheme Examination Scheme

Theory: 3 hrs./week End Semester Exam: 70

Tutorial: 1 hr./week Attendance : 5

Practical: 0 Continuous Assessment: 25

Credit: 4 Practical Sessional internal continuous evaluation: NA
Practical Sessional external examination: NA

Aim:
SI. No.
1. To gain skill to build and troubleshoot digital logic circuits
2. To gain skill to use the methods of systematic reduction of Boolean expressionusingK-Map
3. To be able to interpret logic gates and its operations
4, Familiarization with semiconductor memories in electronics.
Objective:
SI. No.
1. To gain basic knowledge of digital electronics circuits and its levels.
2 To understand and examine the structure of various number system and its conversation.
3. To learn about the basic requirements for a design application
4 To enable the students to understand, analyze and design various combinational and
sequential circuits
5. To understand the logic functions, circuits, truth table and Boolean algebra expression

Pre-Requisite:

Sl. No.

1. None
Contents 4 Hrs./week
Chapter Name of the Topic Hours | Marks
01 5 10

Number Systems & Codes

Decimal Number, Binary Number, Octal Number, Hexadecimal
Number, Conversion — Decimal to Binary, Binary to Decimal, Octal to
Binary, Binary to Octal, Hexadecimal to Binary, Binary to
Hexadecimal, Octal to Binary to Hexadecimal, Hexadecimal to Binary
to Octal; Floating Point Number Representation, Conversion of
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Floating Point Numbers, Binary Arithmetic, 1’s and 2’s Complement,

9’s and 10’s Complement, Complement Arithmetic, BCD, BCD

addition, BCD subtraction, Weighted Binary codes, Non-weighted
codes, Parity checker and generator, Alphanumeric codes.

02 2 10
Logic Gates
OR, AND, NOT, NAND, NOR, Exclusive — OR, Exclusive — NOR, Mixed
logic.

03 4 10

Boolean Algebra
Boolean Logic Operations, Basic Law of Boolean Algebra, Demorgan’s
Theorem, Principle of Duality.

04 3 10
Minimization Techniques

Sum of Products, Product of Sums, Karnaugh Map [up to 4 variables].

05 2 5
Multilevel Gate Network

Implementation of Multilevel Gate Network, Conversion to NAND-
NAND and NOR-NOR Gate Networks.

06 5 5
Arithmetic Circuits

Half Adder, Full Adder, Half Subtractor, Full Subtractor, Carry Look
Ahead Adder, 4-Bit Parallel Adder

07 5 5
Combinational Circuits

Basic 2-input and 4-input multiplexer, Demultiplexur, Basic binary
decoder, BCD to binary converters, Binary to Gray code converters,
Gray code to binary converters, Encoder.

08 5 5
Sequential Circuits

Introduction to sequential circuit, Latch, SR Flip Flop, D Flip Flop, T

Flip Flop, JK Flip Flop, Master Slave Flip Flop

09 2 5
Basics of Counters

Asynchronous [Ripple or serial] counter, Synchronous [parallel]
counter

10 . . 3 5
Basics of Registers

SISO, SIPO, PISO, PIPO, Universal Registers
Sub Total: 36 70

Internal Assessment Examination & Preparation of Semester | 4 30

Examination
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| Total: (40 | 100
Assignments:
Based on the curriculum as covered by subject teacher.
List of Books
Text Books:
Name of Author Title of the Book Edition/ISSN/ISBN Name of the
Publisher
Salivahan Digital Circuit & Design VIKAS
M. Morris. Mano & PEARSON
Michael D. Ciletti Digital Design
Anand Kumar Fundamentals of Digital PHI
Circuits
Reference Books:
Tokheim Digital Electronics TMH
S. Rangnekar Digital Electronics ISTE/EXCEL
End Semester Examination Scheme. Maximum Marks-70. Time allotted-3hrs.
Group Unit Objective Questions Subjective Questions
(MCQ only with the
correct answer)
No of Total No of To Marks Total
question | Marks question | answer per Marks
to be set to be set question
A 1to 10 10 10
B 1to 10 5 3 5 60
C 1to 10 5 3 15
@ Only multiple choice type questions (MCQ) with one correct answer are to be set in the
objective part.
@ Specific instruction to the students to maintain the order in answering objective
guestions should be given on top of the question paper.
Examination Scheme for end semester examination:
Group Chapter Marks of each Question to be Question to be
question set answered
A All 1 10 10
B All 5
C All 15
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Name of the Course: B.Sc. in Information Technology (Internet of Things)
Subject: Introduction to Graph Theory and its Applications

Course Code: BITIOT304 Semester: Il

Duration: 36 Hrs. Maximum Marks: 100

Teaching Scheme Examination Scheme

Theory: 3 hrs./week End Semester Exam: 70

Tutorial: 1 hr./week Attendance : 5

Practical: 0 Continuous Assessment: 25

Credit: 4 Practical Sessional internal continuous evaluation: NA
Practical Sessional external examination: NA

Aim:
SI. No.
1. | Understand the basic of graph theory.
2. | Understand path, walks and cycle
3. | Understand set covering and matches.
4. | Understand vertex coloring.
Objective:
SI. No.
1. To learn about the vertex, edge, path and cycle.
2. To learn about connected graph.
3. To learn about shortest path.
4, To learn about set covering and matching.
5. To learn about vertex coloring.

Pre-Requisite:

Sl. No.

None
Contents 4 Hrs./week
Chapter | Name of the Topic Hours | Marks
01 Introduction 7 14

Discovery of graphs, Definitions, Subgraphs, Isomorphic graphs,
Matrix representations of graphs, Degree of a vertex, Directed
walks, paths and cycles, Connectivity in digraphs, Eulerian and
Hamilton digraphs, Eulerian digraphs, Hamilton digraphs,
Special graphs, Complements, Larger graphs from smaller
graphs, Union, Sum, Cartesian Product, Composition, Graphic
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sequences, Graph theoretic model of the LAN problem, Havel-
Hakimi criterion, Realization of a graphic sequence.

02 Connected graphs and shortest paths 7 14
Walks, trails, paths, cycles, Connected graphs, Distance, Cut-
vertices and cut-edges, Blocks, Connectivity, Weighted graphs
and shortest paths, Weighted graphs, Dijkstra’s shortest path
algorithm, Floyd-Warshall shortest path algorithm.

03 Trees 7 14
Definitions and characterizations, Number of trees, Cayley’s
formula, Kircho-matrix-tree theorem, Minimum spanning trees,
Kruskal’s algorithm, Prim’s algorithm, Special classes of graphs,
Bipartite Graphs, Line Graphs, Chordal Graphs, Eulerian
Graphs, Fleury’s algorithm, Chinese Postman problem,
Hamilton Graphs, Introduction, Necessary conditions and
sufficient conditions.

04 Independent sets coverings and matchings 8 14
Introduction, Independent sets and coverings: basic equations,
Matchings in bipartite graphs, Hall’'s Theorem, K’ onig's
Theorem, Perfect matchings in graphs, Greedy and
approximation algorithms.

05 Vertex Colorings 7 14
Basic definitions, Cliques and chromatic number, Mycielski’s
theorem, Greedy coloring algorithm, Coloring of chordal
graphs, Brooks theorem, Edge Colorings, Introduction and
Basics, Gupta-Vizing theorem, Class-1 and Class-2 graphs, Edge-
coloring of bipartite graphs, Class-2 graphs, Hajos union and
Class-2 graphs, A scheduling problem and equitable edge-

coloring.
Sub Total: 36 70
Internal Assessment Examination & Preparation of Semester 4 30
Examination
Total: 40 100
List of Books
Text Books:
Name of Author Title of the Book | Edition/ISSN/ISBN ‘ Name of the
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Publisher
J. A. Bondy and U. S. Graph Theory 15t edition Springer
R. Murty
Richard J. Trudeau Introduction to Graph | 2" edition Dover Publications
Theory
Reference Books:
Chartrand and A First Course in | ISBN-10: 0486483681 Dover Publications
Zhang Graph Theory ISBN-13: 978-
0486483689
Maarten van Steen Graph Theory and | ISBN-10: 9081540610 Maarten van Steen
Complex Networks: An | ISBN-13: 978-
Introduction 9081540612

End Semester Examination Scheme.

Maximum Marks-70.

Time allotted-

3hrs.

Group Unit Objective Questions Subjective Questions
(MCQ only with the
correct answer)
No of Total No of To Marks Total
question | Marks question | answer per Marks
to be set to be set guestion

A 1to5 10 10

B 1to5 5 3 5 60

C 1to5 5 3 15

@ Only multiple choice type questions (MCQ) with one correct answer are to be set in
the objective part.
@ Specific instruction to the students to maintain the order in answering objective
questions should be given on top of the question paper.

Examination Scheme for end semester examination:

Group Chapter Marks of each Question to be Question to be
question set answered

A All 1 10 10

B All 5

C All 15
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Name of the Course: B.Sc. in Information Technology (Internet of Things)

Subject: Value & Ethics in Data Science

Course Code: BITIOT305 Semester: Il
Duration: 36 Hrs. Maximum Marks: 100
Teaching Scheme Examination Scheme
Theory: 3 hrs./week End Semester Exam: 70
Tutorial: 0 Attendance : 5
Practical:0 Continuous Assessment:25
Credit: 3 Practical Sessional internal continuous evaluation:NA
Practical Sessional external examination:NA
Aim:
Sl. No.
1. | To understand the ethics in data science
Objective:
Sl. No.

1. | Students will learn key philosophical concepts related to responsible conduct of
research.

2. | Students will develop familiarity with current debates in, and case studies of, ethical
issues in non-medical scientific research.

3. | Students will acquire skills to describe and explain the rationale behind
philosophical ethical positions.

Pre-Requisite:

SI. No.
1 Knowledge of Analysis

Contents Hrs./week
Chapter | Name of the Topic Hours | Marks
01 HUMAN VALUES 6 15
Morals, values and Ethics — Integrity — Work ethic — Service
learning — Civic virtue — Respect for others — Living peacefully
— Caring — Sharing — Honesty — Courage — Valuing time —
Cooperation — Commitment — Empathy — Self confidence —
Character — Spirituality — Introduction to Yoga and meditation
for professional excellence and stress management.

02 ENGINEERING ETHICS 8 15
Senses of ,Engineering Ethics" — Variety of moral issues —
Types of inquiry — Moral dilemmas — Moral Autonomy —
Kohlberg“s theory — Gilligan“s theory — Consensus and
Controversy — Models of professional roles - Theories about
right action — Self-interest — Customs and Religion — Uses of
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Ethical Theories

03 ENGINEERING AS SOCIAL EXPERIMENTATION 8 15
Engineering as Experimentation — Engineers as responsible
Experimenters — Codes of Ethics — A Balanced Outlook on
Law.

04 SAFETY, RESPONSIBILITIES AND RIGHTS 8 15
Safety and Risk — Assessment of Safety and Risk — Risk
Benefit Analysis and Reducing Risk - Respect for Authority —
Collective Bargaining — Confidentiality — Conflicts of Interest —
Occupational Crime — Professional Rights — Employee Rights —
Intellectual Property Rights (IPR) — Discrimination

05 GLOBAL ISSUES 6 10
Multinational Corporations — Environmental Ethics -
Computer Ethics — Weapons Development — Engineers as
Managers — Consulting Engineers — Engineers as Expert
Witnesses and Advisors — Moral Leadership —Code of
Conduct — Corporate Social Responsibility

Sub Total: 36 70
Internal Assessment Examination & Preparation of Semester 4 30
Examination
Total: 40 100
List of Books
Text Books:
Name of Author Title of the Book Edition/ISSN/ISBN Name of the
Publisher
W. Martin and Roland | Ethics in Engineering Tata McGraw Hill
Schinzinger
Govindarajan M, Engineering Ethics Prentice Hall of India
Natarajan S, Senthil
Kumar V.S
Charles B. Engineering Ethics Pearson Prentice Hall
Fleddermann
Laura P. Hartman and | Business Ethics: Mc Graw Hill
Joe Desjardins Decision Making for education
Personal Integrity and
Social Responsibility

Reference Books:
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Charles E. Harris,
Michael S. Pritchard
and Michael J. Rabins

Engineering Ethics —
Concepts and Cases

Cengage Learning

John R Boatright

Ethics and the
Conduct of Business

Pearson Education

Edmund G Seebauer
and Robert L Barry

Fundamentals of
Ethics for Scientists
and Engineers

Oxford University
Press

End Semester Examination Scheme.

Maximum Marks-70.

Time allotted-3hrs.

Group Unit Objective Questions Subjective Questions
(MCQ only with the
correct answer)
No of Total No of To Marks Total
question | Marks question | answer per Marks
to be set to be set guestion
A 1to5 10
10 60
B 1to5 5 3 5
C 1to5 5 3 15

e Only multiple choice type question (MCQ) with one correct answer are to be set in the

objective part.

e Specific instruction to the students to maintain the order in answering objective

guestions should be given on top of the question paper.

Examination Scheme for end semester examination:

Group Chapter Marks of each Question to be Question to be
question set answered

A All 1 10 10

B All 5 5 3

C All 15 3 3
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Semester-1IV

Name of the Course: B.Sc. in Information Technology (Internet of Things)

Subject: Computer Networking & Computer Networking Lab

Course  Code: BITIOT401  + | Semester: IV
BITIOT491
Duration: 36 Hrs. Maximum Marks: 100 + 100
Teaching Scheme Examination Scheme
Theory: 3 hrs./week End Semester Exam: 70
Tutorial: 0 Attendance : 5
Practical: 4 hrs./week Continuous Assessment: 25
Credit: 3 +2 Practical Sessional internal continuous evaluation: 40
Practical Sessional external examination: 60
Aim:
SI. No.
1. To gain knowledge of computer networks.
2. To gain knowledge of several layers and network architectures
3. To gain knowledge of communication through networks, protocols and algorithms.
Objective:
SI. No.
1. Understand the division of network functionalities into layers.
2. Be familiar with the components required to build different types of networks Be
exposed to the required functionality at each layer
3. Learn the flow control and congestion control algorithms
Pre-Requisite:
Sl. No.
1. Understanding of algorithms
2. Understanding of basic computer architecture
Contents 3 Hrs./week
Chapter Name of the Topic Hours | Marks
01 FUNDAMENTALS & LINK LAYER 7 14

Building a network — Requirements — Layering and protocols —
Internet Architecture — Network software — Performance ; Link
layer Services — Framing — Error Detection — Flow control

02 MEDIA ACCESS & INTERNETWORKING 7 14
Media access control — Ethernet (802.3) — Wireless LANs —
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802.11 - Bluetooth — Switching and bridging — Basic

Internetworking (IP, CIDR, ARP, DHCP,ICMP )
03 ROUTING 7 14
Routing (RIP, OSPF, metrics) — Switch basics — Global Internet
(Areas, BGP, IPv6), Multicast — addresses — multicast routing
(DVMRP, PIM)

04 TRANSPORT LAYER 8 14
Overview of Transport layer — UDP — Reliable byte stream (TCP)

— Connection management — Flow control — Retransmission —
TCP Congestion control — Congestion avoidance (DECbit, RED) —
QoS — Application requirements

05 APPLICATION LAYER 7 14
Traditional applications -Electronic Mail (SMTP, POP3, IMAP,
MIME) — HTTP — Web Services — DNS — SNMP

Sub Total: 36 70
Internal Assessment Examination & Preparation of Semester 4 30
Examination

Total: 40 100

Practical:
Skills to be developed:
Intellectual skills:

=

Identify the components required to build different types of networks

2. Choose the required functionality at each layer for given application

3. ldentify solution for each functionality at each layer

4. Trace the flow of information from one node to another node in the network

List of Practical: Based on theory lectures.
Assignments:
Adhered to theory curriculum as conducted by the subject teacher.

List of Books
Text Books:
Name of Author Title of the Book Edition/ISSN/ISBN Name of the
Publisher
Larry L. Peterson, Computer Networks: | Fifth Morgan Kaufmann
Bruce S. Davie A Systems Approach Publishers
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Behrouz A. Data Fourth Tata McGraw — Hill
Forouzan Communication and
Networking
James F. Kurose, Computer Fifth Pearson Education
Keith W. Ross Networking — A Top-
Down Approach
Featuring the
Internet
Reference Books:
Nader. F. Mir Computer and Pearson Prentice
Communication Hall Publishers
Networks
Ying-Dar Lin, Ren- Computer Networks: McGraw Hill
Hung Hwang, Fred An Open Source Publisher
Baker Approach
List of equipment/apparatus for laboratory experiments:
SI. No.
1. Computer with Internet Connection

End Semester Examination Scheme.

Maximum Marks-70.

Time allotted-3hrs.

Group Unit Objective Questions Subjective Questions
(MCQ only with the
correct answer)
No of Total No of To Marks Total
question | Marks question | answer per Marks
to be set to be set question

A 1to5 10 10

B 1to5 5 3 5 60

C 1to5 5 3 15

@ Only multiple choice type questions (MCQ) with one correct answer are to be set in the
objective part.
@ Specific instruction to the students to maintain the order in answering objective
guestions should be given on top of the question paper.

Examination Scheme for end semester examination:

Group

Chapter

Marks of each

Question to be

Question to be
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question set answered
A All 1 10 10
B All 5 5 3
C All 15 5 3

Examination Scheme for Practical Sessional examination:

Practical Internal Sessional Continuous Evaluation

Internal Examination:

Continuous evaluation 40
External Examination: Examiner-

Signed Lab Assignments 10

On Spot Experiment 40

Viva voce 10 60
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Name of the Course: B.Sc. in Information Technology (Internet of Things)
Subject: Wireless Sensor Networks & Wireless Sensor Networks Lab

Course Code: BITIOT402A + | Semester: IV
BITIOT492A
Duration: 36 Hrs. Maximum Marks: 100 + 100
Teaching Scheme Examination Scheme
Theory: 3 hrs./week End Semester Exam: 70
Tutorial: 0 Attendance : 5
Practical: 4 hrs./week Continuous Assessment: 25
Credit: 3 +2 Practical Sessional internal continuous evaluation: 40
Practical Sessional external examination: 60
Aim:
SI. No.
1. This course aims to provide conceptual understanding of the function of Wireless Sensor
Networks. Also to explain what the technology is and how it works at a high level.
Objective:
SI. No.
1. To provide an overview about sensor networks and emerging technologies.
2. To study about the node and network architecture of sensor nodes and its execution
environment
3. To study about sensor node hardware and software platforms and understand the

simulation and programming techniques.

Pre-Requisite:

Sl. No.

1. Understanding of algorithms

2. Understanding of basic computer architecture
Contents 3 Hrs./week
Chapter Name of the Topic Hours | Marks
01 Introduction and Overview 7 14

Overview of wireless networks, types, infrastructure-based and
infrastructure-less, introduction to MANETs (Mobile Ad-hoc
Networks), characteristics, reactive and proactive routing protocols
with examples, introduction to sensor networks, commonalities and
differences with MANETs, constraints and challenges, advantages,
applications, enabling technologies for WSNs.
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02 Architectures 7 14

Single-node architecture - hardware components, design constraints,

energy consumption of sensor nodes , operating systems and
execution environments, examples of sensor nodes, sensor network
scenarios, types of sources and sinks — single hop vs. multi hop
networks, multiple sources and sinks — mobility, optimization goals
and figures of merit, gateway concepts, design principles for WSNs,
service interfaces for WSNs.

03 Communication Protocols 8 14
Physical layer and transceiver design considerations, MAC protocols
for wireless sensor networks, low duty cycle protocols and wakeup
concepts - S-MAC , the mediation device protocol, wakeup radio
concepts, address and name management, assignment of MAC
addresses, routing protocols- classification, gossiping, flooding,
energy-efficient routing, unicast protocols, multi-path routing, data-
centric routing, data aggregation, SPIN, LEACH, Directed-Diffusion,
geographic routing.

04 Infrastructure Establishment 7 14
Topology control, flat network topologies, hierarchical networks by

clustering, time synchronization, properties, protocols based on
sender-receiver and receiver-receiver synchronization, LTS, TPSN,
RBS, HRTS, localization and positioning, properties and approaches,
single-hop localization, positioning in multi-hop environment, range
based localizat