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R21 B.Tech CSE

Curriculum for B.Tech under Autonomy
Computer Science &Engineering

L i Lecture; T- Tutorial; P - Practical [1L=1Cr, 1T=1Cr, 1P =0.5 Cir]

* MOOCS COURSES for HONOURS/MINOR Degree are Program specific and to be taken from
MOOCS BASKET

15T Year 1%t Semester: # Semester
Sl. | Category Course | Course Title Hours per week Credits
No. Code
A. THEORY L T P [Total
1 | Basic Science cours{ PH101 | Physicsl 3 0 0 3 3
2 | Basic Science cours{ M101 Mathematics | 4 0 0 4 |4
3 | Humanities and HSMC Professional
Social Sciences 101 Communication 2 0 0 2 2
including
Management
B. PRACTICAL
4 | Basic Science cours{ PH191 | Physicsl Lab 0 0 3 3 15
5 | Engineering Workshop & Manufacturing 3
Science Courses | ME 191 | Practices Lab 0 0 3 1.5
6 | PROJECT PR191 | Theme baseBroject | 0 0 1 1 0.5
7 | PROJECT PR192 |Skill Development I: 0 0 1 1 0.5
Soft Skill
C. MANDATORY ACTIVITIES / COURSES
8 | Mandatory Course | MC181 | Induction Program 0 0 0 0 | 2Units
TOTAL CREDIT 13.0
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15T Year 2@ Semester:2nd Semester

Sl. | Category Course Course Title Hours per week Credits
No. Code
A. THEORY L T P [Total
1 Basic Science courses CH201 |Chemistryl 3 0 0 3 3
2 Basic Science courses M 201 Mathematicg II 4 0 0 4 4
Engineering Science Basic Electrical Engineering 3
3 Courses EE 201 3 0 0 3
Engineering Science Courseg CS 201 Programming for Problem 3
Solving 3 0 0 3
B. PRACTICAL
5 Basic Science course CH 291 |Chemistryl Lab 3
0 0 3 15
6 Humanities and Social HSMC 291 Professional Communication 2
Sciencesncluding LAB 0 0 2 1.0
Management courses
7 Engineering Science Course Basic Electrical Engineering 0 0 3 3 15
EE 291 Lab '
8 Engineering Science Engineering Graphics & 3
Courses ME 292 | Design Lab 0 0 3 15
9 Engineering Science Programming for Problem 3
Courses Cs 291 Solving Lab 0 0 3 15
10 |PROJECT PR291 Theme based Project Il 0 1 0.5
11 |PROJECT PR292 Skill Development I 0.5
Life Skill
C. MANDATORY ACTIVITIES / COURSES
12 | Mandatory Course MC281 NSSPhysical Activities / 0 0 3 3 |3 Units
Meditation & Yoga /
Photography
TOTAL CREDIT 21

Collective Data from 3rd to 6th Semester (Summr/Winter Training during Semester Break &
Internship should be done after 5th Smester or 6th Semester). All riated certificates to be
collected by the training/internship coordinator(s).

* MOOCS COURSES for HONOURS/MINOR Degree are Program specific and to be taken

from MOOCS BASKET
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2nd Year 1st Semester: 3rd Semester
Category Course Codg Course Title Hours per week Credits
Sl
No. L | T ‘ | Total
A. THEORY
1 Basic Science coursq M301 Discrete Mathematics 3 0 3
2 Engineering Science| ESC301 Analog Electronics 3 0 3
Courses
3 | Engineering Science| ESC302 | Digital Logic and Electronicg 3 0 3
Courses
4 | program Core Cours| PCGCS301 | IT Workshop 3 0 3
(SciLab/MATLAB/C++)
5 Program Core Cours{ PCGCS302 | Data Structures 3 0 3
Sciences including Understanding Harmony
Management courses
B. PRACTICAL
Courses
8 Engineering Science ESC391 Digital and Analog Electronics| 0 15
Courses Lab
9 | Program Core Cours| PCGCS391 | IT Workshop Lab 0 0 1.5
(SciLab/MATLAB/C++)
11 PROJECT PR391 Theme based Project Il 0 o 05
12 | PROJECT PR392 Skill Development Il 0 0.5
Technical Seminar
Presentation
C. MANDATORY ACTIVITIES / COURSES
13 | MC MC 301 Environmental Science 0 3 Units
TOTAL CREDIT WITHOUT MOOCS COURSES 26.0
D.MOOCS COURSES**
14 |MOOCS HM301 MOOCS COURSEI 3 4 4
COURSES
TOTAL CREDIT WITH MOOCS COURSES 30

Collective Data from 3rd to 6th Semester (Summer/Winter Training during Semester Break &
Internship should be done after 5thSemester or 6th Semester). All related certificates to be collected by
the training/ internship coordinator(s).

* MOOCS COURSES for HONOURS/MINOR Degree are Program specific and to be taken from

MOOCS BASKET
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2nd Year 2nd Semester: 4th Semester
SI. | Category Course CodelCourse Title Hours per week Credits
No.
L [T [P [Total
A. THEORY
1 Program Core PCGCS401 | Computer Organization and Architecty 3 3 3
Course
2 Program Core Pcccs402 | Design and Analysis of Algorithms| 3 3 3
Course
3 Program Core PCGCS403 Operating Systems 3 3 3
Course
4 Program Core PCGCS404 Formal Language and Automata Theo| 3 3 3
Course
5 | Humanities and HSMC 402 | Gender Culture and Development | 2 2 2
Social Sciences
including
Management courst
6 | Basic Science course| BSC401 Probability and Statistics 3 3 3
B. PRACTICAL
7 Program Core PCGCS491 | computer Organization and Architectu 3 1.5
Course Lab
8 Program Core PCGCS492 Design and Analysis of Algorithms Lak 3 1.5
Course
9 Program Core PCGCS493 Operating Systems Lab 3 1.5
Course
10 Engineering ESC491 Programming using Python 3 15
Science Courses
11 | PROJECT PR 491 Theme based Project IV 05
12 | PROJECT PR492 Skill Development IV: 1 05
Soft Skill & Aptitude
C. MANDATORY ACTIVITIES / COURSES
13 | MC MC 481 Learning an Art Form [vocal or 0 3 [3Units
instrumental, dance, painting, clay
modeling, etc.] OR
Environmental Protection Initiatives
TOTAL CREDIT WITHOUT MOOCS COURSES 24
D.MOOCS COURSES
14 |MOOCS HM401 MOOCS COURSEII 3 4 |4
COURSES
TOTAL CREDIT WITH MOOCS COURSES 28

Collective Data from 3rd to 6th Semester (Summer/Winter Training during Semester Break & Internship should be
done after 5th Semester or 6th Semester). All related certificates to be collected by ttraining/ internship
coordinator(s).

* MOOCS COURSES for HONOURS/MINOR Degree are Program specific and to be taken from MOOCS
BASKET
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3" Year I** Semester: & Semester

Sl. Category Course Code Course Title Hours per week | Credits
No.

L TP Total

A. THEORY
1| Humanities and Socig HSMC 505 Principles of Management
Sciences including 2 0 0 2 2
Management courses
2| Program Core Course| PCGCS501 Compiler Design 3 0 0 3 3
3 | Program Core Course| PCGCS502 Database Management Systerf3 |0 |0 3 3
4 | Program Core Course| PCGCS503 Object Oriented Programmin , |, | 3 3
using Java
5 | Professional Elective | PEGCST-501 | AdvancedAlgorithms
courses
PEGCSS501 | Advanced Computer
Architecture
3 0 3 3
PEGCSD-501 | Neural Networks and Deep
Learning
PEGCSA-501 | Artificial Intelligence
B. PRACTICAL
6 | Program Core Course| PCGCS591 | Compiler Design Lab 0 0 3 31
5
7| Program Core Course| PCGCS592 EaéabaSMa”agemenWStemS o |0 |3 3|1
a
5
8| Program Core Course| PCGCS593 | ObjectOrientedProgramming  |g  |o |3 3|1
usingJavalab .
5
9 |Professional Elective | PEGCST-591) Advanced Algorithmd.ab 0 |0 |3 3[1
courses :
PEGCSS-591] Advanced Computer 5
Architecture Lab
PEGCSD- Neural Networks and Deep
591 Learning Lab
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PEGCSA-591 Artificial Intelligence Lab
10 PROJECT PR 591 Minor Project | 2l 1
11 | PROJECT PR 592 Skill Development V: 1
Soft Skill & Aptitude-ll 0
5
C. MANDATORY ACTIVITIES / COURSES
12 MC MC 501 Constitution of India 3 | 3Units
TOTAL CREDIT WITHOUT MOOCS COURSES 21.5
D. MOOCS COURSES**
1 MOOCS HM501 MOOCS COURSHII 4 4
3 COURSES
TOTAL CREDIT WITH MOOCS COURSES 25.5

Collective Data from 3rd to 6th Semester (Summer/Winter Training during Semester Break &
Internship should be done after 5th Semester or 6th Semester). All related certificates to be
collected by the training/ internship coordinator(s).

* MOOCS COURSES for HONOURS/MINOR Degree are Program specific and to be taken

from MOOCS BASKET
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3d Year 2" Semester: 6" Semester
Sl. Category Course Code Course Title Hours per week | Credits
No.
T|P Total
A. THEORY
1| Humanities and Social HSMC 604 Economics for Engineers 0 0 2 2
Sciences including
Management courses
2| Progran Core Course | PCGCS601 Computer Neteworks 0 |0 3 3
3| Progran Core Course | PCGCS602 SoftwareEngineering 0 0 3 3
4 Profesional PEGCST-601 M!croprocessoand
Elective courses Microcontroller 0o lo 3 3
PEGCSS-601 | AdvancedOperatingSystems
PEGCSD-601| MachineLearning
PEGCS-A-601| WebandInternetTechnology
5 Professional Electivy PEGCST-602 | ParallelandDistributed o o] 3 3
COUrses Algorithms
PEGCSS-602 | Embeddedsystems
PEGCS-D-602| Soft Computing
PEGCSA-602| HumanComputednteraction
6 Open Elective OEGCS601A | |ntroduction to Internet of 0| O 3 3
courses Things
OECGCS Bio-informatics
601B
OEGCS Robotics
601C
B. PRACTICAL
7 Program Core PCGCse91 | Computer Networks Lab 0o |3 3 |1
Course .
5
8 Program Core PCGCS692 | SoftwareEngineering_ab 0 3 3 |1
Course :
5
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9 Professional Electivy PEGCST-691 | Microprocessoand 3 |1
courses MicrocontrollerLab .
5
PEGCSS-691 | AdvancedOperatingSystems
Lab
PEGCSD-691| MachineLearningLab
PEGCS-A-691| WebandInternetTechnology
Lab
10 PROJECT PR 691 Minor Project I 2 1
11 | PROJECT PR 692 Skill Development VI: 1
Soft Skill & Aptitude Il 0
5
C. MANDATORY ACTIVITIES / COURSES
12 MC MC 601 Intellectual Property Right 3 3Units
TOTAL CREDIT WITHOUT MOOCS COURSES 23.0
D.MOOCS COURSES**
13 | MOOCSs HM601 MOOCS COURSHV 4 4
COURSES
TOTAL CREDIT WITH MOOCS COURSES 27

Collective Data from 3rd to 6th Semester (Summer/Winter Training during Semester Break &
Internship should be done after 5th Semester or 6th Semester). All related certificates to be
collected by the training/ internship coordinator(s).

* MOOCS COURSES for HONOURS/MINOR Degree are Program specific and to be taken
from MOOCS BASKET
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4" Year 15t Semester: " Semester

Sl Course Paper Code Theory Contact Hours Credit
No | Code /Week | Points
L T|P |Total
A. THEORY
1| Professional PEGCST-701 |Information Theory and Coding |3 0| 013 3
Elective
courses
PEGCSS-701 | Ad-Hoc and Sensor Networks
PEGCSD-701 | Data Mining and Data Warehou
PEGCSA-701 | Cloud Computing
2 | Professional PEGCST-702 | QuantumComputing 3/ 0| 03 3
Elective
courses PEGCSS-702 | Mobile Computing
PEGCSD-702 | NaturalLanguageProcessing
PEGCSA-702 | Cryptography and Network
Security
3| Open Elective OECGCS701A | High Performance Computing 3|1 0| 013 3
courses
OEGCS701B |Image Processing
OEG-CS701C | OptimizationTechniques
4| Open Elective | OEGCS-702A | Cyber Law and Ethics 3,0 03 3
courses :
OEG-CS-702B | Soft Skills andInterpersonal
Communication
OECGCS702C | ForeignLanguage
B. PRACTICAL
5 | Professional PEGCST-791 |InformationTheoryandCoding ololo |3 15
Elective Lab
courses
u PEGCSS-791 | Ad-HocandSensoilNetworksLab
PEGCSD-791 | Data Mining and Data
Warehousing Lab
PEGCSA-791 | Cloud Computing Lab
6| Open Elective | OEGCS791A | High Performance ComputinglLal 0 | 0 | 3 | 3 15
courses
OECGCS791B |Image Processing Lab
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OECGCS791C | Optimization Techniques Lab
7 PROJECT PR 791 Major Projec.ﬂ 4 2
g| PROJECT | PR792* Industrial Training / Internship 0 1
g| PROJECT | PR793 Skill Development VII: 1 05
Seminar & Group Discussion
C. MANDATORY ACTIVITIES / COURSES
10 MC MC 781 Entrepreneurship & Innovation 3 |3 Units
Skill
TOTAL CREDIT WITHOUT MOOCS COURSES 18.5
D.MOOCS COURSES**
11 | MOOCS HM701 MOOCS COURSEY 4 4
COURSE
S
TOTAL CREDIT WITH MOOCS COURSES 22.5

Collective Data from 3rd to 6th Semester (Summer/Winter Training during Semester Break &
Internship should be done after 5th Semester or 6th Semester). All related certificates to be
collected by the training/ internship coordinator(s).

* MOOCS COURSES for HONOURS/MINOR Degree are Program specific and to be taken
from MOOCS BASKET
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4" Year 2"4 Semester: & Semester

Sl Course Code Paper Code Theory Contact Hours Credit
No /Week Points
L TP |[Total
A. THEORY
1 | Professional PEGCST-801 |Advance Graph Algorithms 3 0|0 3 3

Elective courses

PEGCSS-801 |RealTime System

PEGCSD-801 | Data Analytics

PEGCSA-801 | Computer Graphics

2 | Open Elective OECGCS801A | HumanResourceDevelopment 3 /0|0 |3 3
courses andOrganizationaBehavior

OEGCS801B | VLSI

OECGCS801C | Simulation and Modeling

3 coopuergeEsleCtive OEGCS802A | Values and Ethics in Profession | 3 | 0 [ 0 | 3 3

OEGC-CS-802B | Historyof Science

OEG-CS-802C | Economic Policies in India

B. PRACTICAL
4 PROJECT PR 891 Major Projectll 0 0|0 12 6
5 PROJECT PR 892 Grand Viva 0 0|0 0 1

C. MANDATORY ACTIVITIES / COURSES

6| MC MC 801 Essence of Indian 0 03 3 | 3 Units
Knowledge Tradition
TOTAL CREDIT 16
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R21 B.Tech CSE

Department of Computer Science & Engineering
Curriculum Structure & Syllabus

15t Semester to"8 Semester

(Effective from 202122 Admission Batch)
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R21 B.Tech CSE

Curriculum for B.Tech under Autonomy
Computer Science &Engineering

L i Lecture; T- Tutorial; P - Practical [1L.=1Cr, 1T=1Cr, 1P =0.5 Cr]

* MOOCS COURSES for HONOURS/MINOR Degree are Program specific and to be taken from
MOOCS BASKET

15T Year 1%t Semester: # Semester
Sl. | Category Course | Course Title Hours per week Credits
No. Code
A. THEORY L T P [Total
1 | Basic Science cours{ PH101 | Physicsl 3 0 0 3 3
2 | Basic Science cours{ M101 Mathematics | 4 0 0 4 |4
3 | Humanities and HSMC Professional
Social Sciences 101 Communication 2 0 0 2 2
including
Management
B. PRACTICAL
4 | Basic Science cours{ PH191 | Physicsl Lab 0 0 3 3 15
5 | Engineering Workshop & Manufacturing 3
Science Courses | ME 191 | Practices Lab 0 0 3 1.5
6 | PROJECT PR191 | Theme baseBroject | 0 0 1 1 0.5
7 | PROJECT PR192 |Skill Development I: 0 0 1 1 0.5
Soft Skill
C. MANDATORY ACTIVITIES / COURSES
8 | Mandatory Course | MC181 | Induction Program 0 0 0 0 | 2Units
TOTAL CREDIT 13.0

14| Page



R21 B.Tech CSE

Syllabus of B! Semester
A.Theory

CourseName: Physicg |
CourseCode: PH101
Contact: 3:0:0

Total Contact Hours: 39
Credits: 3

Pre requisites:Knowledge of Physics up to #2tandard.

Course Objective(s):

The aim of courses in Physlids to provide adequate exposure and develop insight about the basic
principles of physical sciences and its practical aspects which would help engineers to learn
underlying principles of various tools and techniques theyiniseore engineering and related
industrial applications. The course would also inculcate innovative mindsets of the students and can
create awareness of the vital role played by science and engineering in the development of new
technologies.

Course Outcone(s):

At the end of the course students should be able to

CO1: Describe various types of oscillating systems, mechanical resonance and its electrical
equivalence

CO2: Explain basic principles of Laser, Optical fibers and Polarization of. light

CO3: Apply superposition principle to explain interference and diffraction, formation of Lissajous
figures

CO4: Analyze different crystallographic structures according to theiordmation number and
packing factors, effect of various levelddmping to an oscillating system

COb5: Justify the need of a quantum mechanics as remedy to overcome limitations imposed by
classical physics and user to probability waves to represent microscopic systems

Course Content
Module-1:Waves& Oscillations [6L]

Simple Harmonic Motion (Recap), superposition of waves, damped harmonic foeéodamped,
critically damped and under damped motion, energy decay, logarithmic decrement, force vibration
and resonance (amplitude, velocity resonansBparpness of resonance, quality factor, related
numerical problem6L

Module-2:Classical Optics [ 13L]

2.1: Interference of light-Hu y g e n s 0 scorgitionsrotsuspainesl jnterference, classification of
interference, N e wt esanigiiens af warkgng frigciplasl and procedunes d
deduction required). Engineering applications, related numerical proBlems.

2.2 Diffraction of light - Fresnel and Fraunhofer class, Fraunhoffer diffraction of a single slit,
double slit, multiple slitsintensity distributions, missing order, Rayleigh criterion (no deduction)
and resolving power of grating and microscope (no deduction), related numerical problems.
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2.3: Polarization-Definition, Plane of polarization, Plane of vibration, Malus Law, Fumental
concepts of plane, circular & elliptical polarizations (only qualitative idea) with examples,
Brewsteros | aw, Double refraction: Ordinary &
Ni col 6s prism, .Numeri cal probl ems 4L

Module-3:Quantum Mechanics| [8L]

3.1 Quantum Theory- Inadequacy of classical physicencept of quantization of energy, particle
concept of electromagnetic wave (example: photoelectric and Compton Effect; no derivation
required, origin of modified and unmodified lines), wave particle duality; phase vetoatgroup
velocity; de Broglie hypothesis; Davisson and Germer experidient.

3.2 Quantum MechanicstConcept of wave function, physical significance of wave function,
probability interpretation; normalization of wave functions; uncertainty principkevaat numerical
problems. Introduction of Schrédinger wave equation (only staterent).

Module-4:Solid State Physicd [ 4L]

4.1. Crystal Structure-Structure of solids, amorphous and crystalline solids (definition and
examples), lattice, basis, unitligd-undamental types of latticé8ravais lattice, simple cubic, fcc

and bcc lattices, Miller indices and miller planes;ordination number and atomic packing factor,
Braggbs equation, app#bications, numeri cal pr ot

Module- 5: Modern Optics-1 [8L]

5.1 Laser-Concepts of various emission and absorption processes, Einstein A and B coefficients
and equations, working principle of laser, metastable state, population inversion, condition necessary
for active laser action, optical resomatdlustrations of Ruby laser, Hde laser, Semiconductor

laser, applications of laser, related numerical probms.

5.2 Fibre optics-Principle and propagation of light in optical fibers (Step index, Graded index,
single and multiple modes)Numericalaperture and Acceptance angle, Basic concept of losses in
optical fiber, related numerical probleris.

Recommended Text Books foPhysics t

Waves & Oscillations:

. SouneN. K. Bajaj (TMH)

. Advanced AcoustieB. P. Roy Chowdhury (Chaydtublisher)

. Principles of AcoustieB.Ghosh (Sridhar Publisher)

. A text book of soun®l. Ghosh ( S. Chand publishers)

. A text book of LightK.G. Mazumder & B.Ghoshs, (Book & Allied Publisher)
. Physics of Oscillations anaves R.P. Singh

. College Physics Vol. I} A.B. Gupta

. Vibration,Waves and Acoustie€hattopadhyay and Rakshit

lassical & Modern Optics:

. A text book of LightK.G. Mazumder & B.Ghoshs (Book & Allied Publisher)
. A text book of LightBrijlal & Subhramanium, ( S. Chandiblishers)

. Modern OpticsA. B. Gupta ( Book & Allied Publisher)

. OpticsAjay Ghatak (TMH)

. OpticsHecht

. OpticsR. Kar, Books Applied Publishers

. PhysicalOpticsvidler

. Optics-F.A. Jenkins and H.BVhite

O~NOOTRARWNEOD OO WN PP
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Quantum Mechanicsl

1. Introduction ® Quantum MechanieS. N. Ghoshal (Calcutta Book House)
2. Quantum MechanieBagde and Singh (S. Chand Publishers)

3. Perspective of Quantum Mechanri&sP. Kuilla (New Central Book Agency)
4. Quantum MechanieBinayak Datta Roy (S. Chand Publishers)

5. Quantum Mechanic8ransden (Pearson Education Ltd.)

6. Perspective of Modern Physi8s Beiser (TMH)

7. Quantum mechanieé.K. Ghatak and S Lokenathan

8. Modern PhysicsE.E. Anderson

9. Physics Volume ZHaliday, Resnick & Krane, Published by Wilkdia

Solid State Physicd:

1. Solid state physieBuri & Babbar( S. Chand publishers)

2. Materials Science & Engineerifgakani Kakani

3. Solid state physies. O. Pillai

4. Introduction to solid state physiksttel (TMH)

5. Solid Staté>hysics and Electronies. B. Gupta and Nurul Islam (Book & Allied Publisher)
6. Problen in Solid state physicsS.O. Pillai (a. b.)

Text Books:

Refresher courses in physics (Vol. 1, Vol. 2 & Vok@G)L. Arora (S. Chand Publishers)
Basic Engineering PlsjcsAmal Chakraborty (Chaya Prakashani Pvt. Ltd.)
Perspective & Concept of Modern Physiésthur Baiser

Principles of engineering physitsvid. N Khan and S Panigrahi.

Basic Engineering PhyskSujoy Bhattacharya, Saumen Pal (MG)

Engineering Physicd/pl. 1, Vol. 2)}S.P. Kuila(S. Chand Publishers)

Engineering Physieé. S. Vasudeva

NoakswNE

Project Domains

1. Study of Superposition @faves: Lissajous figures.

2. Electrical analogue of mechanical vibrations: application to electrical circuit (LC and LCR
circuits), Electrical and mechanical impedance, quality factor, complex representation and phasor
diagram.

3. Study of Nslit diffractions

4. OpticalFibre & its applications: Study of losses, estimation of numeaijgaiture in practical
problems.

5. Photonimature of electromagnetic waves

6. Optical Rotation

CO-PO Mapping:

CO |PO1|PO2|PO3|PO4 | PO5|PO6|PO7|PO8|PO9 | PO10| POl11| PO12
COo1
CO2
CO3
CO4
CO5

N NN W] w] w
N W w| N
N NN N NN

Avg.
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Course Name: Mathematicsl
Course Code: M 101
Contact: 4:0.0

Total Contact Hours: 48
Credits: 4

Prerequisite:
The students to whom this course will be offered must have the concept of (10+2) standard matrix
algebracalculusand vector algebra

Course Objectivds):

The objective of this course is to disseminate the prospective engméerechniques in matrix
algebra and calculus. It aims to equip the students with standard concepts and tools at an
intermediate to advanced level that will serve them well towards tackling more advanced level of
mathematics and applications that they lddind useful in their disciplines.

Course Outcomes):
On successful completion of the learning sessions of the course, the learner will be able to

CO1:Recallthe properties and formula related to matrix algebra, differential calculus, multivariable
calculus, vector calculus and infinite series.

CO2:Determine the solutions of the problems related to matrix algebra, differential calculus,
multivariable calculusyector calculus and infinite series.

CO3:Apply the appropriate mathematical tools of matrix algebra, differential calculus, multivariable
calculus, vector calculus and infinite series for the solutions of the problems.

CO4:Analyze different engineering @blems linked with matrix algebra, differential calculus,
multivariable calculus, vector calculus.

Course Content:
Module 1: Matrix Algebra [11L]

Echelon form and Normal (Canonical) form of a matrix; Inverse and rank of a matrix; Consistency
andinconsistency of system of linear equations, Solution of system of linear equations; Eigenvalues
and eigenvectors; Diagonalization of matrices; Cayaynilton theorem.

Module 2: Differential Calculus and Infinite Series [10L]

Rol |l ebs Theor em, Mean value theorems, Tayl or 6:¢
of sequence and series, Tests for convergence
test Raabeds test, Cauchyods root test , Lei bnit

exponential, trigonometric and logarithm functions.

Module 3: Multivaria ble Calculus (Differentiation) [13L]
Function of several variables, Concept of limit, continuity and differentiability; Partial derivatives,
Tot al derivative and its application; Chain r
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on homogeneous function, Jacobian. Maxima and nairofrfunctions of two variables, Method of
Lagrange multipliers.

Module 4: Multi variable Calculus (Integration) [6L]

Line Integral, Double Integral, Triple Integi@hange of order in multiple integrals, Change of
variables in multiple integrals.

Module 5 Vector Calculus [8L]
Gradient, Directional derivatives, Divergence, Curl, vector line integrals, vector surface integrals,
vector volume integrals, Greendés theorem, Gaus

Project Domain:

1. Study oneigenvalues and eigenvectors.
Study on convergence of infinite series.
Application of partial derivatives.
Application of vector calculus

o bk~ D

Application of integral calculus.

Text Books:
1. Kreyszig, E., Advanced Engineering Mathematics, 9th Edition, Johry\&i&ons, 2006.

2. Ramana, B.V., Higher Engineering Mathematics, Tata McGraw Hill New Delhi, 11th
Reprint, 2010.

3. Veerarajan, T., Engineering Mathematics for first year, Tata Mc&fidiwNew Delhi, 2008.
4. Grewal, B.S., Higher Engineerindathematics, Khanna Publishers, 36th Edition, 2010.

5. Bali, N.P. and Goyal, M., A text book of Engineering Mathematics, Laxmi Publications,
Reprint, 2008.

6. Samanta Guruprasad, A telbok of Engineering Mathematits New age International
Publishers

Reference Books:

1. Thomas, G.B. and Finney, R.L., Calculus and Analytic geometry, 9th Edition, Pearson,
Reprint, 2002.

Apostol, M., Calculus, Volumes 1 and 2 (2nd Edition), Wiley Eastern, 1980.
Kumaresan, S., Linear Algebr& Geometric approach, Prentice Hdillndia, 2000.
Poole, D., Linear Algebra: A Modern Introduction, 2nd Edition, Brooks/Cole, 2005.
Bronson R., Schaum's Outline of Matrix Operations. 1988.

Piskunoy N., Differential and Integral Calculus, Vol. | & Vol. I, Mir Publishers, 1969

o gk Wb
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CO-PO Mapping:

PO1 [ PO2[PO3 [PO4| PO5|PO6| PO7 | PO8 [ PO9 | PO10[ PO11| PO12
CO

cor | 3 [ 2| - -1 -71-71- - - - - 2
coz | 3 [ 2| - -1 -1-7- - - - - 2
co3 | 3 [ 2| 2 -1 -71-71- - - - - 2
cod | 2 [ 3| 2 2] -1 -71- - - - - 2
Avg. | 275|225 2 | 2 | - | - | - - - - - 2

Course Name:Professional Communication
Course Code:HSMC 101

Contact: 2:0:0

Total Contact Hours: 24

Credits: 2

Pre-requisites:

Basic (10+2) level of knowledge of English grammar, vocabulary reading and writing skills.

Course Objective(s):

The course aims to impart domain and induspgcifc communication skills in a globalized
context and deepening understanding of business communication practices ancultroas
dynamics.

Course Qutcomé€s):

CO1: Understand about and use the modalities and nuances of communication in a workplace
context.

CO2: Understand about communicating across cultures and societies.
CO3: Know about and apply the basic formats, templates of business and official communication.
CO4: Know about and employ formal communication modes in meetings and reports.

COb5: Know about and use objective and culturally neutral language in interpersonal and business
communication.

Course Content:

Module- 1:Verbal and Non-verbal communication [4L]
1.1 Definition, Relevance and Effective Usage
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1.2 Components of Verbal Communication: Written and Oral Communication

1.3 Components of Nowerbal Communication: Kinesics, Proxemics, Chronemics, Haptics
Paralanguage

1.4 Barners to Effective Communication

Module- 2:Social Communication Essentials and Cros€ultural Communication [6L]
2.1: Communication in Society and the Workplace

2.2: Greetings, Courtesies and Socially Useful Language

2.3: Cultural Contexts: High Context and Low Context Cultures

2.4: Understanding Cultural Nuances and Stereotyping

2.5: Achieving Culturally Neutral Communication in Speech and Writing

Module- 3: Meetings [4L]
3.1 Meetings: Nature and Types

3.2: ConductingMeetings: Organization and Procedures

3.3 Meeting Coordination: Roles of Chairpersons and Members

3.4: Noticeand Agenddor a Meeting

3.5: Prepring theMinutes of a Meeting (MOM)

Module- 4:Report Writing [ 4L]
4.1: Nature and Function of Reports

4.2: Types of Reports

4.3: Reseatung for a Business Report

4.4: Format, Language and Style

4.5: Report Documentation

Module 5:Employment Communication [10L]

5.1: Writing Business LetterEnquiry, Order, Sales, Complaint, Adjustment, Job Application,
Offer)

5.2:Preparing a CV or RsumA

5.3:Creating a Digital/Online Profilé LinkedIn (Résumé/Video Profile)

5.4: Writing Emails: types, convention, and etiquette

5.5: Memo, Notices and Circulars

5.6: Writing Technicalitie§ Paragraphing, Sentence Structure Bodctuation

Text Books &Reference Books
1. Meenakshi Raman and Sangeetha Sharfiemhnical Communication3® edition. New
Delhi: Oxford University Press, 2015.
2. Mark Ibbotson.Cambridge English for EngineeringCambridge: Cambridge University
Press, 2008.
Mark IbbotsonProfessional English in Use: Engineerin@ambridge: Cambridge UP, 2009.
4. Lesikar et al.Business Communication: Connecting in a Digital WoN&w Delhi: Tata
McGraw-Hill, 2014.
5. John Seeleywriting Reports Oxford: Oxford University Presg002.
Judith Leigh.CVs and JobApplication®©xford: Oxford University Press, 2002.
7. Judith Leigh.Organizing and Participating in Meeting®©xford: Oxford University Press,
2002.
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8. Michael SwanPractical English UsageOxford: OUP, 1980.

9. Pickett, Laster md Staples.Technical English: Writing, Reading & Speakingth ed.
London: Longman, 2001.

10. Diana BooherE-writing: 21 Century Tools for Effective Communication

Links:
1. Purdue Universityo0s -f@psi/owhperdudedu/t i ng Lab ( OWL
2. Business English Pedttps://www.businessenglishpod.com/

CO-PO Mapping

CO [PO1|PO2][PO3|PO4|PO5][PO6|PO7][PO8|PO9[PO10|PO11|PO12
coi| 2 | - - - - - 2 - - 3 - 2
co2| 2 | 3 | 2 - - 2 2 | 2 - 3 - 3
co3| 2 | 3 - - - 3 | 3| 3 - 3 - 3
co4 | - - - - - 3 | 3| 3 - 3 - 3
co5 | - - - - - - 3 | 3 - 3 - 3
Avg. | 2 | 3 | 2 - - 267 26 | 275] - 3 - 2.8
B.Practical

Course Name: Physicsl Lab
CourseCode: PH191
Contact: 0:0:3

Credits: 1.5

Pre-requisite: Knowledge of Physics up to #2tandard.

Course Objective:

The aim of courses in Physidab is to provide an adequate exposure and develop insight about the
basic principles of physical sciences and its practical aspects which would help engineers to learn
underlying principles of various tools and techniquesytlise in core engineering and related
industrial applications. They course would also inculcate innovative mindsets of the students and can
create awareness of the vital role played by science and engineering in the development of new
technologies.

Course Qutcome(s)
At the end of the course studentso wild.l be abl

CO1l:Demonstrate experiments allied to their theoretical concepts
CO2:Conduct experiments using LASER, Optical fiber, Torsional pendulum, Spectrometer
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COg3:Participate as an individual ands a member or leader in groups in laboratory sessions
actively.

CO4:Analyze experimental data from graphical representations, and to communicate effectively
them in Laboratory reports including innovative experiments

CO5: Design solutions for real lifehallenges

General idea about Measurements and Errors (One Mandatory):
i) Error estimation using Slide calipers/ Scrgauge/travelling microscope for one experiment.
i) Proportional error calculation using Carrey Foster Bridge.

Any 6 to beperformed from the following experiments

Experiments onWaves & Oscillations

1. Study of Torsional oscillation of Torsional pendulum & determination of time using various load

of the oscillator.

2 . Determination of elastic moduli of differer
3. Determination of Q factor using LCRrCuit.

4. Calibration of an oscillator using Lissajous Figure.

Experiments on Classical Optics:

5. Determination of wavelength of | ight by Nev
6. Determination of wavelength of light by Laser diffraction method.

7. To determine the ategof optical rotation of a polar solution using polarimeter

Experiments onQuantum Physicsl:

8 . Determination of Planckés constant using pt
9. Verification of Bohr 0 s-HeaZzegperiment.or bi t al t heor
10. Determinaton of Stefands Constant

**|n addition it is recommendedthat each student should carry out at least one experiment beyond
the syllabus/one experiment as Innovative experiment

Probable experiments beyond the syllabus:
1. Determinati on of wa vpasmenatlpd (beyand thelsyllapis). by Fr €
3. Study of dispersive power of material of a prism.

4. Study of wviscosity wusing Poiseuillebds capi/l
5. Measurement of nodal aadtipodal points along transmission wire and measurement of
wavelength.

6. Any other experiment related to the theory

Recommended Text Books foPhysics | Lab

Waves & Oscillations:

1. Vibration, Waves and Acoustie€hattopadhyay and Rakshit

Classical & Modern Optics:

1. A text book of LightK.G. Mazumder & B.Ghoshs (Book & Allied Publisher)
Quantum Mechanicsl

1. Introduction to Quantum MechaniBs N. Ghoshal (Calcutta Book House)
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Solid State fhysicsl:
1. Solid State Physics and ElectrorfesB. Gupta and Nurul Islam (Book & Allied Publisher)

Text Books:

1. Practical Physics by Chatterjee & Rakshit (Book & Allied Publisher)
2. Practical Physics by K.G. Mazumdalew Central Publishing)
3. Practical Physics by R. K. KéBook & Allied Publisher)

CO-PO Mapping:

CO |[PO1| PO2 |PO3| PO4 | PO5| PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12

COo1

CO2

CO3

CO4

Nl N| W W w

CO5

Nl N N N N DN
1
1
1
1
1
1
1
1
1
NI N N N DN

Avg. | 2.6

Course Name: Workshop/Manufacturing Practices
Course Code: MEL91

Contact: 0:0:3

Credits: 1.5

Prerequisite: Higher Secondary with Mathematics, Physics and Chemistry

Course Objectivds):

1. To understand thieasic knowledge of Workshop Practice and Safety

2. To identify and use of different hand tools and other instruments like Hack Saw, Jack Plane,
Chisels etc. and operations like Marking,

3. Cutting etc. To expose students to different types of manufacturing/fabrication processes

Course Qutcome(s):

After completion of this course students will be able to
COL1l:ldentify and operate various hand tools related to variety of manufacturing operations
CO2:Safely fbricatesimplecomponents with their own hands.

CO3:Get practical knowledge of the dimensional accigsand tolerances applicable for different
manufacturing processes.

CO4:Produce small devices of their interest for project or research purpose.
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Course Content:

() Theoretical discussion & videos: [3L]

. Manufacturing Methodsasting forming, machining, joining, advanced manufacturing methods
. Fitting operations & power tools

. Carpentry

. Welding (arc welding & gas welding), brazing

. Electrical & Electronics

. Metal casting

. CNC machining, Additive manufacturing

. Plastic moulding& Glass Cutting

O~NO O WNPE

(i) Workshop Practice:

Module 1 - Machine shop [6L]

Typical jobs that may be made in this practice module:

i. To make a pin from a mild steel rod in a lathe.

ii. To make rectangular and vee slot in a blockaxt iron or mild steel in a shaping and / or milling
machine.

Module 2 - Fitting shop [6L]

Typical jobs that may be made in this practice module:

i. To make a Gauge from MS plate.

Module 3 - Carpentry [6L]
Typical jobs that may be made ingipractice module:
i. To make wooden joints and/or a pattern or like.

Module 4 - Welding shop (Arc welding 3P + gas welding 3P) [3L]

Typical jobs that may be made in this practice module:

i. ARC WELDING (3P): To join two thick (approx 5mm) M8ates by manual metalarcwelding.
ii. GAS WELDING (3P): To join two thin mild steel plates or sheets by gas welding.

Module 5 - Electrical & Electronics [3L]
House wiring, soft Soldering
Module 61 Smithy [3L]

Typical jobs that may be madetims practice module:
i. A simple job of making a square rod from a round basirorlar.
For further study (Optional)

Module 7 - Casting [3L]
Typical jobs that may be made in this practice module:
i. One/ two green sand moulds to prepare, acaksting be demonstrated.

Module 8 - Plastic moulding & Glass Cutting [3L]
Typical jobs that may be made in this practice module:
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I. For plastic moulding, making at least one simple plastic component should be made.
ii. At least one sample shape dags should be made using laser cutting machine.

Examinations could involve the actual fabrication of simple components, utilizing one or more of the
techniques covered above.

Text Books:
1. Hajra Choudhury S.K., Hajra Choudhury A.K. and Nirjhar R8y. K. ,

2.

Wor kshop
private limited, Mumbai.

Rao

P.

N .

Reference Books:

1.

CO-PO Mapping:

Technol ogyo,

AManufactur.i

ng

Vol

fEl emen

2008 and Vol

Technol ogyo, Vol

Gowri P., Hariharan and.ASuresh Babu, Manufacturing Technolagly Pearson Education,

2008.
Roy
1998.

A.

Lindberg,

fiProcesses

and

Materi al s

Kalpakjian S. and Steven S. Schmid, Manufacturing Engineering and Technology, 4th
edition, Pearson Education India Edition, 2002.
Manufacturing Science by A. Ghosh and A.K. Mallick, Wiley Eastern.
Principles of Metal Cutting/Principles of Machine Tools by G.C. Sen and A. Bhattacharya,
New Central Book Agency, Kolkata.

COs | PO1 | PO2 | PO3| PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO11| PO12
Co1l| 2 2 2 - 2 3 2 - 2 2 2 3
Coz2| 2 2 3 2 2 2 2 - 3 2 2 3
COo3| 3 2 2 2 2 2 2 2 2 2 2 3
Co4| 2 2 3 2 3 3 2 - 3 3 3 3
Avg. | 225 2 | 25| 2 |225| 25 2 2 25| 1.8 1.8 3
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15T Year 2@ Semester:2nd Semester

Sl. | Category Course Course Title Hours per week Credits
No. Code
A. THEORY L T P [Total
1 Basic Science courses CH201 |Chemistryl 3 0 0 3 3
2 Basic Science courses M 201 Mathematicg II 4 0 0 4 4
Engineering Science Basic Electrical Engineering 3
3 Courses EE 201 3 0 0 3
Engineering Science Coursg CS 201 Programming for Problem 3
Solving 3 0 0 3
B. PRACTICAL
5 Basic Science course CH?291 |Chemistryl Lab 3
0 0 3 15
6 Humanities and Social HSMC 291 | Professional Communication 2
Sciences including LAB 0 0 2 1.0
Management courses
7 Engineering Science Course Basic Electrical Engineering 0 0 3 3 15
EE 291 Lab '
8 Engineering Science Engineering Graphics & 3
Courses ME 292 | Design Lab 0 0 3 15
9 Engineering Science Programming for Problem 3
Courses CS 291 |[Solving Lab 0| 0} 3 1.5
10 |PROJECT PR291 Theme based Project Il 0.5
11 |PROJECT PR292 Skill Development I 0 1 0.5
Life Skill
C. MANDATORY ACTIVITIES / COURSES
12 | Mandatory Course MC281 NSSPhysical Activities / 0 0 3 3 |3 Units
Meditation & Yoga /
Photography
TOTAL CREDIT 21
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Syllabus of 29 Semester

A.Theory

CourseName: Chemistry
CourseCode: CH 201
Contact: 3:0:0

Total Contact Hours: 36
Credits: 3

Pre requisitesA basic knowledge in 10+2 science with chemistry

Course Objective:

The concepts developed in this course will aid in quantification of several concepts in chemistry
that have beemtroduced at the 10+2 levels in schools. Technology is being increasingly based on
the electronic, atomic and molecular level modifications.

Course Outcomés):
After completion of this course students will be able to

CO1:Describe the fundamental properties of atoms & molecules, atomic structure and the
periodicity of elements in the periodic table

CO2:Apply fundamental concepts of thermodynamics in different engineering applications.

CO3:Apply the knowledge of water quality paraers, corrosion control & polymers to different
industries.

CO4:Determine the structure of organic molecules using different spectroscopic techniques.

COb:Evaluate theoretical and practical aspects relating to the transfer of the production of chemical
products from laboratories to the industrial scale, in accordance with environmental considerations.

Course Content

Module- 1: Inorganic Chemistry oL
(i) Atomic structure 5L
Bohr 6s t he od4ike atams and jorsy spegteim lofdrogen atom. Quantum numbers,
l ntroduction to the concept of atomic orbital

principle, Hundbés rul e, exchange energy, Au f
Schrodinger equation.
(i)  Periodic properties 4L

Modern Periodic table, group trends and periodic trends in physical propel&etson affinity,
electronegativity, polarizability, oxidation statesfective nuclear chargegenetration of orbitals,
variations of s, p and d orbital energies of atoms.

Module 2: Physical Chemistry 8L
(i) Use of free energy in chemical equilibria 6L
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Thermodynamic functions: internal energy, enthalpy, entropy and free endfgya® of
Thermodynamics, Estimations of entropy and free energies, Free energy and emf, Cell potentials,
the Nernst equation and applications.

(i) Real Gases 2L

Reason for deviation of real gases from ideal behatdquations of state of real gasearder
Waal s6 equation, pressure & volume correction
Module 3: Organic Chemistry 8L

(i) Stereochemistry 4L

Representations of 3 dimensional structures, Chirality, optical activity, isomesisuctural
isomerism, stereoisomers, enantiomers, diastereomers, configurations (D,L & cis trans),
racemisation.

(ii) Organic reactions 4L

Concepts of inductive effect, resonance, hyperconjugation, introduction to nsaatmlving
substitution, addition, elimination, oxidation (Baeyer villiger oxidation), reduction (Clemmensen
reduction, WolftKishner reduction).

Module 4: Industrial Chemistry 8L
(i) Water 2L
Hardness, alkalinity, numerical

(ii) Corrosion. 2L
Types of corrosion: wet & dry, preventive measures

(i) Polymers 3L
Classification of polymers, conducting polymers, biodegradable polymers

(iv) Synthesi©of a commonly used drug molecule. 1L

Paracetamol, Aspirin

Module 5: Spectroscopic techniques il€hemistry 3L
Electromagnetic radiation, Principles of spectroscopy, spectrophotometer, infrared spectroscopy,
fingerprint region, functionajroup region, UWIS spectroscopy*H Nuclear magnetic resonance
spectroscopy, chemical shift.

Project Domain

Application of Thermodynamics
Application of polymers in daily life
Nanomaterials and its applications
Determination of water qualitgarameters
Electronic storage devices

Managing B wastes

Application of chemistry in core engineering
Application of spectroscopy in medical field
. Applications of green chemistry

10 Merits of commercial organic products
11.Bioplastics

12. Any other related topics

©o N A~®®NME
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Text Books

Pwbn

A Text Book of Organic Chemistry, Arun Bahl & Arun Bahl
General & Inorganic Chemistry, P.K. Dutt

General & Inorganic Chemistry, Vol I, R.P. Sarkar
Physical Chemistry, P.C. Rakshit

Reference Books

. Chemistry: Principles and Applications, by M. J. Sienko and.Rlane

Fundamentalsf Molecular Spectroscopy, by C. N.Banwell

. Engineering Chemistry (NPTEL Weinok), by B. L. Tembe, Kamaluddin and M.

S.Krishnan

Physical Chemistry, by RV.Atkins

OrganicChemistry: Structure and Function KyP. C. Volhardt and N. E. Schore, 5th
Editionhttp://bcs.whfreeman.com/vollhardtschore5e/default.asp

CO-PO Mapping

CO | PO1| PO2| PO3l PO4| PO5| PO6| PO7| PO8| PO9| PO10| PO11| PO12
Co1| 3 2 2 2 - - - - 2 2 2 2
Ccoz2| 3 3 3 3 - - - - 2 2 2 3
CO3| 3 3 2 2 - 2 2 - 2 - 3 3
Cco4|( 3 2 3 2 - - 2 - 2 2 3 3
CO5| 3 3 3 3 2 2 2 - 2 - 2 3
Avg.| 3 26 | 26| 24 2 2 2 2 2 2.4 2.8

Course Name:Mathematics-1 |
Course Code: M201
Contact: 3:1:0

Total Contact Hours: 48
Credit: 4

Prerequisite:
The Students To Whom This Course Will Be Offered Must Have The Concép0&f)Calculus.

Course Objective(s):

The objective of this course is tisseminate the prospective engineers with techniques in ordinary
differential equationsimproper integralsl.aplace transformand numerical methoddt aims to
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equip the students with concepts and tools at an intermediate to advanced level of mathathatics
applications that they would find useful in their disciplines.

Course Outcomes):

On successful completion of the learning sessions of the course, the learner will be able to

CO1.: Recall the properties and formula related to ordinary differentialtiemsaimproper integral,
Laplace transform and numerical techniques.

CO2:Determine the solutions of the problems related to ordinary differential equations, improper
integral, Laplace transform and numerical techniques.

CO3:Apply appropriate mathematicébols of ordinary differential equations, improper integral,
Laplace transform and numerical techniques for the solutions of the problems.

CO4:Analyze engineering problems by using differential equation, Laplace Transform and Numerical
Methods.

Course Content:
Module 1: First Order Ordinary Differential Equations (ODE): 10L

Solution of first order and first degree ODE: Exact ODE, Rules for finding Integrating factors,
Linear ODE, Bernoulli ds equation, Solutinon of
solvable forwsolvable formand Cl ai raut 6s equation.

Module 2 Second Order Ordinary Differential Equations (ODE): 10L
Solution of second order ODE with constant coefficients: C.F. & P.l., Method of variation of
parameters, Cauckyuler equations, Solution of simultaneous linear ODEs.

Module 3: Laplace Transform (LT): 14L
Improper integrals; Beta and Gamma functions and their properties.
Definition and existence of LT, LT of elementary functions, First and second shifting properties,

Change of scale property, LT 0fQ 0 , LT of —, LT of derivatives of (t), LT of integral off(t),

Evaluation of improper integrals using LT, LT of periodic and step functions, Inverse LT: Definition
and its properties, Convolution theorem (statement only) and its application to the evabfiation
inverse LT, Solution of linear ODE with constant coefficients (initial value problem) using LT.

Module 4: Numerical Methods 14L

Introduction to error analysigalculus of finite differencelnterpolation: Newton forward and
backward interpolation, Lagrangeos interpol a
formula. Numerical integration: Tr apezoi dal rul e, Si mpNumeribas 1/ 3

solution of ordinary differential equation: Euler method, Modified Euler method, Fourth order
RungeKutta method.

Project Domains:
1. Mathematical modeling using ODE.
2. Application of ODE.
3. Application of Laplace Transform in different engineering branches.
4. Application of Numerical Methods in different engineering branches.
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Text Books:

W

Kreyszig, E., Advanced Engineering Mathematics, 9th Edition, John Wiley & Sons, 2006.

. Ramana, B.V., Higher Engineering Mathematics, Tata McGraw Hill New Delhi, 11th

Reprint, 2010.

Veerarajan, T., Engineering Mathematics for first year, Tata Mc&ti#iwN ew Delhi, 2008.
Grewal, B.S., Higher Engineering Mathematics, Khanna Publishers, 36th Edition, 2010.
Bali, N.P. and Goyal, M., A text book of Engineering Mathematics, Laxmi Publications,
Reprint, 2008.

Samanta Guruprasad, A text book of Engineering Magliesil, New age International
Publishers

Mollah, S. A, Numerical Analysis and Computational Procedures, Books and Allied (P) Ltd.

Reference Books:

1.

Thomas, G.B. and Finney, R.L., Calculus and Analytic geometry, 9th Edition, Pearson,
Reprint, 2002.

Boyce, W. E. and DiPrima, R. C., Elementary Differential Equations and Boundary Value
Problems, 9th Edn., Wiley India, 2009.

Ross, S. L., Differential Equations, 3rd Ed., Wiley India, 1984.

Piskunoy N., Differential and Integral Calculus, Vol. | & Vol. Il, Mir Publishers, 1969.
Coddington, E. A., An Introduction to Ordinary Differential Equations, Prentice Hall, India,
1995.

Dey, Sukhedu, Gupta Sisir, Numerical Methods, MsGraw Hill Education(India) Private
Limited.

. Jain, M. K., lyengar, S. R. K., Jain, R. K., Numerical Methadsyw age International

Publishers

CO-PO Mapping:

PO1 [ PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 [ PO9 | P10 | P11 | P12
co

co1 3 2 - - - - - - - -2
CO2 3 2 - - - - - - - -2
CO3 3 2 2 - - - - - - -2
CO4 2 3 2 2 - - - - - -2
Avg. 275|225| 2 2 - - - - - -2

Course Name: Basic Electrical Engineering
Course Code: ER01

Contact: 3:0:0

Total Contact Hours: 36

Credits: 3
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Pre-requisite: Basic 12th standard Physics and Mathematics, Concept of components of electric
circuit.

Course Outcome(s):
CO1: To understand and analyze basic electric circuits
CO2: To study the working principles of electrical machines.

COa3: To introduce the components of low voltage electrical installations
CO4: To study the fundamentals of electrical Power systems and C8ystEms

Course Content

Module- 1: DC Circuits 8L

Definition of electric circuit, linear circuit, nelinear circuit, bilateral circuit, unilateral circuit,
Dependent source, node, branch, acti vuealeaced p a:
and conversion, Network TheoremsSuper posi ti on Theor em, Theve
Theorem, Maximum Power Transfer Theorem, -$talta Conversions.

Module- 2: AC Fundamentals 8L

Representation of sinusoidal waveforms, peak and rms values, phasor representation, real power,
reactive power, apparent power, power factor. Analysis of spighse ac circuits consisting of R,

L, C, RL, RC, RLC combinations (series and parallel), resomaThree phase balanced circuits,
voltage and current relations in star and delta connections.

Module- 3: Electrical Machines 10L

Transformer: Magnetic materials, BH characteristics, ideal and practical transformer, equivalent
circuit, losses n transformers, regulation and efficiency. Adttansformer and threghase
transformer connections.

Rotating Machines- DC Machines: Brief idea on constructional features, classifications, working
principle of both motor and generator. Simple problem¥altage equation. ThreBhase Induction
Motor: Basic concept of three phase circuit and production of rotating magnetic field. Working
principle of thregphase induction motor and torgepeed characteristics (concept only).

Module- 4: Electrical Installations 3L

Earthing of Electrical Equipment, ideas of basic comporéni@&B, MCCB, ELCB, SFU, Megger.
Types of Wires and Cables, Earthing.

Module- 5: Fundamentals of Power Systems 5L

Generation of power: Block schematiepresentation of Thermal and nuclear power plants.
Renewable energy sources: solar, wind, tidal and geothermal (Block diagram and workirgoonly
Problems). Power transmission: Typical electrical power transmission sctesmaddor high voltage
transmissio-(Derivation is not needed, No Problems). Power Distribution: substation equipments,
primary and secondary transmission and distribution systieeder, service mains.

33| Page



R21 B.Tech CSE

Module- 6: Introduction to Control Systems 2L

Concept controsystems, Objectives of control system, Types of control systems, Real examples of
control systems.

Text books:

D. P. Kothari & I. J. Nagrath, Basic Electrical Engineering, TMH.

1. V. Mittle& Arvind Mittal, Basic Electrical Engineering, TMH.

2. Ashfag HussainBasic Electrical Engineering, S. Chand Publication.
3. Chakrabarti,Nath& Chanda, Basic Electrical Engineering, TMH.

4. C.L. Wadhwa, Basic Electrical Engineering, Pearson Education.

Reference books:
1.E. Hughes, "El ectrical and El ectronics Techr
2.V . D. Tor o, "El ectr i c alentigeHglliindi® 8989. ng Fundamer

CO-PO Mapping

CO | PO1] PO2[ PO3[ PO4] POS| PO6| PO7| PO8|] PO9|] PO10| PO11] PO12
COL 2 22| - | - - | -] -1|-]| - : 2
o2l > 22| - | - | - | - |- - i i 2
cos| [ L L -1 .1 .1 _.1.71°. ] ] >
coal _ [ L -1 - [ -1 -1 -1 -1 ] ] )
Avg.| 2 2 2 - - - - - - - - 2

Course Name: Programming For Problem Solving
Course Code: CX01

Contact: 3:0:0

Total Contact Hours: 36

Credits: 3

Prerequisites: Number system, Boolean Algebra

Course Objective(s):
The objective of the course is to make the students able to

1 Understand the fundamental concept of Computer and mathematical knowledge for problem
solving.
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1 Understand the basic thpinciples of designing structured programs like C programming and
use of data types/operators/input/output function for developing and implementing program.

1 Use conditional branching, iteration, recursion and formulate algorithms and programs.

1 Understandhe concept of arrays, pointers, file and dynamic memory allocation and also able to
create new data types using structure, union and enum.

1 Understand how to decompose a problem into functions and assemble into a complete program
by means of modular prograning.

Course Outcome(s):
After completion of the course students will be able to

CO1: Understand the fundamental concept of Computer and mathematical knowledge and apply
them in designing solution to engineering problem.

CO2: Understandhe basic concept of C programming ars# of datdypes/operators/input/output
function for developing and implementing complete program leading to solution of mathematical
and engineering problem.

CO3: Use conditional branching, iteration, recursion afmdmulate algorithms and programis
solvingmathenatical scientifid engineeringproblemleading to lifelong learning.

CO4: Understandhe concept o#rrays, pointers, filand dynamianemory allocation and apply
it for problem solving and also create new data types using structure, union and enum.

COS5: Understand how to decompose a problem into functions and assemble into a complete
program by means of modular programming possibly as a team.

Course Content:

Module-1: Fundamentalsof Computer [9L]

History of Computer, Generation of Computerlagsification of Computers, Basic structure
ofComputerSystem,Primary&SecondaryMemory,ProcessingUnit,Input&Outputdevices.

Number System: basic of Binary, Octal, Decimal and Hexadecimal nwsysims; Representation

and interchanging of number wifferent number systems. Introduction to complements system,
Representatiorof signed and unsignednumber s i n singed magnitude
system and signed 26s compl ement system.

Arithmetici AdditionandSu bt racti on(usinglddemen).mpl ement and?204d:
Representation of CharactekSCIl Code

Basics of Compiler, Interpreter and Assembler

Problemsolvingi Basic concept ofAlgorithm. Representation of algorithm using flowchart and
pseudo code. Some basic examples.

Module-2: Introduction to C Progamming [5L]

Overviewof Procedurals Structurallanguage; History of C Programming Language.
VariableandDataTypes: TheC charactersdentifiers
Andkeywords,dataty@sizes,variablenames,declaration,statements.

Operators& Expressions: Arithmetioperators,relational operators,logical operators,increment
and decrementoperators,bitwise operators,assignmentoperators,conditional operators,special
operatorgype conversion, &xpressiongprecedencandassociativity.

InputandOutput: Standardhput andoutput,formattedoutput printf, formattedinput scanf
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Module-3: Branch and Loop [5L]

Branching: Concept of Statement and Blocks in C, Simpld ifelse, nested 4iélse and Helse
ladder.

Switch Case: break ammntinue; switckcase, concept of goto and labels

Loops- while, for, do while

Module-4: Program Structures [4L]

Function: Basics of Functiondunction types, function prototypes, formal and actual parameter,
function calling, functionseturningvalues functionsnot returningvalues. Recursion and Recursive
Function.

Storage Class in C: Storage Clasgo,external statc andregisterstorage classcoperules and life
time of variables

C pre-processor: Prprocessing directive andacro, parameterized macro

Module-5: Array and Pointer [7L]
Arrays: Onedimensionahrrays,Two-dimensionahrrays,Passinganarrayto a function

Pointers: PointerfointerandArray, Pointerandfunctions.
Strings:Characterarrayandstring,arrayofstrings,Passingastringtoafunstiong related functions,
PointerandString.

Dynamicmemoryallocation: Malloc calloc, realloc and free with example.

Module-6: Structures, Unions and Enum [3L]
Basicof structuresarraysof structuresstructuresandpointers, bitfields. Basics of union and enum,
difference between structure and union.

Module-7: File in C [3L]
Fileshandling opening and closing a file in different modfermattedandunformattediles,
Commandine arguments,fopen,fclose,fgetc,fputc,fpririfganffunction.

Textbook:
1. Byron Gottfried, Schaum's Outline Bfogramming with C, McGraill

2. KanetkarY:LetusC,BPBPuincation,igEdition

ReferenceBooks:
1. Brian W. Kernighan and Dennis M. Ritchie, The C Programming Language, Prentice

Hall of India
2. KR Venugopal & S R PrasadMASTERING C, TMH, 2nd Edition

COi PO Mapping:

COs| PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 |PO10|PO11|PO12
coll 3 3 3 3 2 - - - - - - -
co2| 2 2 3 2 - - - - - - - -
co3| 2 3 2 2 - - - - - - - 3
co4| 3 2 2 2 3 - - - - - - -
cos| 2 2 2 2 - - - - 3 2 - -
Avg.| 24 | 24 | 24 | 22 | 25 - - - 3 2 - 3
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B.Practical

Course Name: Chemistry Lab
Course Code: CH291
Contact: 0:0:3

Credits: 1.5

Pre-requisite: A basic knowledge in 10+2 science with chemistry
Course Objective(s):

1 Study the basic principles of pH meter and conductivity metatifi@mrent applications.
1 Analysis of water for its various parameters & its significance in industries.

1 Learn to synthesis Polymeric materials and drugs.

1 Study the various reactions in homogeneous and heterogeneous medium.

Course Outcome(s):

CO1:Able to operate different types of instruments for estimation of small quantities chemicals used
in industries andcientific and technical fields

CO2: Able to analyze and determine the composition of liquid and solid samples working as an
individual and als@s a team member

COa3: Able to analyze different parameters of water considering environmental.issues

CO4: Able to synthesize drug and polymer materials.

COb: Capable to design innovative experiments applying the fundamentals of chemistry

CourseContent:

Choice of 1012 experiments from the following:

=

Determination of surface tension avidcosity

Thin layerchromatography

Determination ohardness ofvater

Determination of chloride content ofwater
Determination of the rate constant afeaction
Determination of cell constant and condautetric tritration
pH metric titrations

Synthesiof a polymer/drug

Saponification/acid valuef anoll

©o N Or~®WN

10. Chemical analysis of &t
Chemical oscillationslodine clock reaction
11.Determination of theartition coefficient of a substance between two immiscible liquids
12. Adsorption of acetic acid bgharcoal
133Esti mation of iron in Mohrdés salt solution
14.Innovative experiments (any one)
A Synthesis of silver narparticles
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CO | PO1| PO2| PO3| PO4| PO5| PO6| PO7| PO8| PO9|PO10 PO11 PO12
COol| 2 2 3 2 - 2 3 - - - - 2
Coz2| 2 2 2 2 - 2 - - - 2 - 2
CO3 - - - - - - - - 3 3 2 2
CO4 | 2 2 2 2 - - 2 - - - - 2
CO5 | 3 3 3 3 2 2 2 2 - - 2 2
Avg. | 2.25| 2.25( 250| 2.25| 2 2 | 233 2 3 2.5 2 2

CourseName: Professional Communication Lab
CourseCode: HSMC291
Total Contact Hours: 26

Credit: 1
Pre requisites:Basic knowledge of LSRW skKills.

Course Objectivds):

To train the students in acquiringerpersonal communication skills by focusing onlanguage skill

acquisition techniques and error feedback.

Course Qutcome(s):

CO1: Able to understand advanced skills of Technical Communication in English through

Languagelaboratory.

CO2: Able to apply listening, speaking, reading and writing skills in societal and professional life.

COa3: Able to demonstrate the skills necessary ta lobempetent Interpersonal communicator.

CO4: Able to analyze communication behaviours.

COb5: Able to adapt to multifarious soececonomical and professional arenas with the help of

effective communication and interpersonal skills.

Course Content

Module- 1: Introduction to the Language Lab

a. The Need for a Language Laboratory
b. Tasks in the Lab
c. Writing a Laboratory Note Book

Module- 2: Active Listening
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a. What is Active Listening?

b. Listening Suiskillsd Predicting, Clarifying, Inferencing, Evaluatingpte-taking
c. Academic Listening vs Business Listening

d. Listening in Business Telephony

e. Study of Contextualized Examples based on Lab Recordings

Module- 3: Speaking

a. Speaking Accuracy and Fluency Parameters

b. Pronunciation Guide Basics ofSound Scripting, Stress and Intonation

c. Fluencyfocussed activities JAM, Conversational Role Plays, Speaking using Picture/Audio
Visual inputs

d. Accuracyfocussed activities Identifying Minimal Pairs, Sound Mazes, Open and Closed
Pair Drilling, StudenRecordings (using software)

e. Group Discussion: Principles and Practice

f. Business Meetings and Sales Talks

Module- 4: Lab Project Work

a. Making a brief Advertisement video-2ZIminutes)

b. Making a brief Business Documentary film{3ninutes)
c. Cliert interaction video (& minutes)

d. Making a short video CV {2 minutes)

References:

1.1IT Mumbai, Preparatory Course in English syllabus

2. IIT Mumbai, Introduction to Linguistics syllabus

3. Saskumar et al. A Course in Listening aS8geaking. New Delhi: Foundation Books, 2005.
4. Tony Lynch, Study Listening. Cambridge: Cambridge UP, 2004.

CO-PO Mapping

co | po1] Po2[ PO3[ Po4| PO5| PO6| PO7| PO8| PO9]PO10 PO11] PO12
coi| 2 | - - - - 2 | - 3 - | 2
coz2| 2 | 3 | 2 | - -2 2121 -13]-13
co3| 2 | 3 | - - -3 3] 3| - 13| -13
co4| - - - - -3 3] 3 -3 -13
Co5| - - - - - -3 3| -3 -1 s
Avg. | 2 | 3 | 2 | - - 267 26 | 275 - | 3 | - | 28
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Course Name: Basic Electrical Engineering Laboratory
Course Code: ER91

Contact: 0:0:3

Credits: 1.5

Prerequisite: Basic Physics and applied physics, Basic Mathematics, Basic concept of Electric
Circuit.

Course Outcome(s):

After completion of this course students will be able to

CO1: Identify and use common electrical components.

CO2: To develop electrical networks/ physical connection of various components and analyze the
circuit behaviour.

CO3: Apply and analyze the basic characteristics of transformers and electrical machines.

List of Experiments

1. Basic safety precautiorisearthing, introduction to measuring instrumeniltmeter,

Ammeter, Multimeter, Wattmeter, Real life Resistor, Capacitor, Inductor.

Verification of Thevenin's and Norton's Theorem.

Verification of Superposition and Maximum\Rer Transfer Theorem.

Characteristics of Fluorescent, Tungsten and Carbon filament lamps.

Study of RL-C series circuit.

Threephase Power measurement with two wattmeter methods.

Demonstration of cubut sections of machines: DC Machine (commutatosh

arrangement), Induction Machine (squirrel cage rotor).

8. Measurement of primary and secondary voltage and current of-pihgée transformér
Open Circuit and Short Circuit Test.

9. Starting, Reversing and speed control of DC shunt motor.

10.TorqueSpeed baracteristics of DC Machine.

11.TorqueSpeed characteristics of Thrpkase Induction Motor.

12.Test on singlgphase Energy Meter.

13.Innovative experiments

No MDD

CO-PO Mapping

COs| PO1[ PO2] PO3[ PO4[ PO5] PO6[ PO7| PO8[ PO9| PO10] PO11] PO12
cot| - | 2 | - | - -1 -1 -1 -712 - - 2
co2| - | 2 [ 2| 2 -1 -1 -1 -712 - - 2
co3| - | 2 | - [ 2 -1 -1 -1 -712 - - 2
Avg.| - | 2 | 2 | 2 | - | -1 -1 -712 - - 2
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Course Name:Engineering Graphics & Design
Course Code:ME292

Contact: 0:0:3

Credits: 1.5

Prerequisites Basic knowledge of geometry

Course Objective(s):

To learn detailed drawing and modeling of a system, component, or process which meets desired
needs within realistic constraints. It will help students to use the techniques, skills, and modern
engineering tools and communicatéectively.

Course Qutcome(s):

CO1: Getintroduced with Engineering Graphics and visual aspects of design.

CO2: Know and useommon drafting tools with the knowledge of drafting standards.

CO3:Apply computer aided drafting techniques to reprebeatsurface or solid models in different
Engineering viewpoints.

CO4:Produce part models; carry out assembly operation and show working procedure of adesigned
project work using animation.

List of Drawing:
Traditional Engineering Graphics:

Principles of Engineering Graphics; Orthographic Projection; Descriptive Geometry; Drawing
Principles; Isometric Projection; Surface Development; Perspective; Reading a Drawing; Sectional
Views; Dimensioning & Tolerances; True Length, Angle; intersecttrtest Distance.

Module 1: Introduction to Engineering Drawing

Principles of Engineering Graphics and their significattsage of Drawing instruments, lettering,
Conic sections including Rectangular Hyperbola (General method only); Cycloid, Epicycloid and
Involute; Scale$ Plain, Diagonal and Vernier Scales.

Module 2: Orthographic & Isometric Projections

Principlesof Orthographic Projectior€onventions Projections of Points and lines inclined to both
planes; Projections of planes on inclined Plandsxiliary Planes; Projection of Solids inclined to
both the PlanesAuxiliary Views; Isometric Scale, Isometric &vs of lines, Planes, Simple and
compound Solids; Conversion of Isometric Views to Orthographic Views anevérsa.

Module 3: Sections and Sectional Views of Right Angular Solids

Drawing sectional views of solids for Prism, Cylinder, Pyramid, Cantkepaoject the true shape of

the sectioned surface, Auxiliary Views; Development of surfaces of Right Regular SBligsn,
Pyramid, Cylinder and Cone; Draw sectional orthographic views of objects from industry and
dwellings (foundation to slab only).

Computer Graphics:

Engineering Graphics Software;Spatial Transformations; Orthographic Projections; Model
Viewing; Coordinate Systems; Mulitiew Projection; Exploded Assembly; Model Viewing;
Animation; Spatial Manipulation; Surface Modeling; Solid Modgli
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Module 4: Overview of Computer Graphics

Demonstration of CAD software [The Menu System, Toolbars (Standard, Properties, Draw, Modify
and Dimension), Drawing Area (Background, Crosshairs, Coordinate System), Dialog boxes and
windows, Shortcut mars (Button Bars), Zooming methods, Select and erase objects].

Module 5: CAD Drawing, Customization, Annotations, layering

Set up of drawing page including scale settings, ISO and ANSI standards for dimensioning and
tolerancing; Using various methods to draw straight lines, circles, applying dimensions and
annotations to drawings; Setting up and use of Layers, changing figthde(extend/lengthen);
Drawing sectional views of solids; Drawing annotation,

CAD modeling of parts and assemblies with animation, Parametric and nonparametric solid, surface
and wireframe modeling, Part editing and printing documents.

Module 6: Demongration of a simple team design project

lllustrating Geometry and topology of engineered components: creation of engineering models and
their presentation in standard 2D blueprint form and as 3D-fvaree and shaded solids; Meshed
topologies for engieering analysis and tephth generation for component manufacture, use of
solidmodeling software for creating associative models at the component and assembly levels.

Text Books:
1. Bhatt N.D., Panchal V.M. & Ingle P.R, (2014), Engineefimgwing, Charotar Publishing House
2. K. Venugopal Engineering Drawing + AutoCAD, New Age International publishers

Reference Books:

1. Pradeep Jain, Ankita Maheswari, A.P. Gautam, Engineering Graphics & Design, Khanna
Publishing House

2. Agrawal B. &Agrawal C. M. (2012), Engineering Graphics, TMH Publication.

3. Shah, M.B. & Rana B.C. (2008), Engineering Drawing and Computer Graphics, Pearson
Education

4. Narayana, K.L. & P Kannaiah (2008), Text book on Engineering Drawing, Scitech Publishers.

CO-PO Mapping:

COs | PO1| PO2| PO3| PO4| PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO11 |PO12
COo1| 2 2 3 2 2 2 2 - 2 2 2 2
coz2| 2 2 3 2 2 2 2 2 2 2 2 2
CO3| 2 2 3 2 3 2 2 - 2 2 2 3
COo4| 2 2 3 3 3 3 2 2 3 3 2 2
Avg. | 2 2 3 225 25 | 225 2 2 225 | 2.25 2 2.25
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Coursename: Programming for Problem Solving Lab
Course Code:CS 291

Contact: 3:0:0

Credits: 1.5

Prerequisites:Number system, Boolean Algebra

Course Objective(s):
The objective of the course isrnmake the students able to

1. Understand and propose appropriate command or function in running system or developing
program.

2. ldentify and propose appropriate data type, arithmetic operators, input/output functions and
also conditional statements in designing effective programs.

3. Design and develop effective programs using iterative statements as well as recursive
functions using modular programming approach.

4. Explain and organize data in arrays, strings and structures and manipulate them through
programs and also define pointers of @liént types and use them in defining self
referential structures and also to construct and use files for reading and writing.

5. Preparelaboratory reports on interpretation of experimental results and analyze it for
validating the same

Course Outcome(s):

After completion of the course students will be able to

CO1:Understand and propose appropriate command or function in running system or developing
program for engineering and mathematical problems depending on the platform used even in
changed environment leading to their lifelong learning.

CO2:ldentify and propose appropriate data type, arithmetic operators, input/output functions and
also conditional staments in designing effective programs to solve complex engineering problem
using modern tools.

CO3:Design and develop effective programs for engineering and mathematical problems using
iterative statements as well as recursive functions using modolgragnming approach possibly as
a team maintaining proper ethics of collaboration.

CO4:Explain and organize data in arrays, strings and structures and manipulate them through
programs and also define pointers of different types and use them in definingfential
structures and also to construct and use files for reading and writing to and from leading to solution
of engineering and mathematical problem.

COb5:Prepare laboratory reports on interpretation of experimental results and analyze it for
validaing the same maintainin@oper ethics of collaboration.

CourseContent:

Module-1: Familiarization with somévasiccommandsof DOS andLinux. File handlingand Directory
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structuresfile permissionscreatingandediting simple C program indifferent editor and IDEcompilation
andexecutionof C program. Introduction to Cod#ock.
Module-2: Problem based on

a) Basic data types

b) Different arithmetic operators.
c) Printf() and scanf() functions

Module-3:Problembased on conditional statements using
a) if-else statements
b) different relationabperators
c) different logical operators

Module-4:Problem based on
a) for loop
b) whileloop
c) do-whileloop

Module-5:Problem based on
a) How to write amenudriven program sing switch-casestatement
b) Howtowrite afunction and passing values to a function
c) How to write arecursive function.

Module-6:Problem based on

a) Howto usearray(both [-Dand2-D).
b) Howto passan array to afunction.

Module-7:Problem based amanipulation of stringsin different way.

Module-8: Problem based on

a) Howto handle compound variables in C

b) How to handle file in C
c) How to use command line argument in C

Textbook:
1. Byron Gottfried, Schaum's Outline of Programming with C, McGFillv

2. KanetkarY-LetusC,BPBPublication, 1BEdition

ReferenceBooks:
1. Brian W. Kernighan and Dennis M. Ritchie, The C Programming Language, Prentice Hall of India
2. KR Venugopal & S R PrasddMASTERING C, TMH, 2nd Edition

CO-PO Mapping:

COs |PO1| PO2 | PO3 | PO4 | POS5 | POG6 | PO7 | PO8 | PO9 |PO10PO11 PO12
CO1| 3 3 3 2 - - - - - - - 3
co2| 3 3 3 3 3 - - - - - - -
CO3| 3 3 3 3 - - - 3 3 - - -
CO4 | 3 3 3 3 - - - - - - - -
CO5| - - - - - - - 3 - 3 - -
Avg. | 3 3 3 | 275 3 - - 3 3 3 - 3
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2nd Year 1st Semester: 3rd Semester
Category Course Codg Course Title Hours per week Credits
Sl.
No. L ‘ T ‘ ‘ Total
A. THEORY
1 Basic Science coursq M301 Discrete Mathematics 3 0 3
2 Engineering Science| ESC301 Analog Electronics 3 0 3
Courses
3 | Engineering Science| ESC302 | Digital Logic and Electronicg 3 0 3
Courses
4 | program Core Cours| PCGCS301 | IT Workshop 3 0 3
(SciLab/MATLAB/C++)
5 Program Core Cours{ PCGCS302 | Data Structures 3 0 3
Sciencesncluding Understanding Harmony
Management course
B. PRACTICAL
Courses
8 Engineering Science ESC391 Digital and AnalogElectronics | 0 15
Courses Lab
9 | Program Core Cours{ PCGCS391 | IT Workshop Lab 0 0 1.5
(SciLab/MATLAB/C++)
11 PROJECT PR391 Theme based Project Il 0 o 05
12 | PROJECT PR392 Skill Development III: 1 0 0.5
Technical Seminar
Presentation
C. MANDATORY ACTIVITIES / COURSES
13 | MC MC 301 Environmental Science 3 Units
TOTAL CREDIT WITHOUT MOOCS COURSES 26.0
D.MOOCS COURSES**
14 |MOOCS HM301 MOOCS COURSE! 4 4
COURSES
TOTAL CREDIT WITH MOOCS COURSES 30

Collective Data from 3rd to 6th Semester (Summr/Winter Training during Semester Break &
Internship should be done after 5th Smester or 6th Semester). All riated certificates to be
collected by the training/internship coordinator(s).

* MOOCS COURSES for HONOURS/MINOR Degree are Program specific and to be taken
from MOOCS BASKET
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Syllabus of 3% Semester
A.Theory

Course Name:Discrete Mathematics
Course Code:M301

Contact: 3:0:0

Total Contact Hours: 36

Credits: 3

Prerequisites Higher Secondary Level Mathematics

Course Outcomés):
After completion of the course students will be able to

CO1: Understand and explainthe fundamental concepts of Set Thedvgthematical Logic and
Proof Techniques, Theory of Numbers, Algebraic Structures. Graph Theory and its utilitarian
importance in computer science for further exploration leading towards lifelong learning

CO2: Identify and formulate problems based on Commaitorial Structures, Algebraic Structures,
Graph Theory, Recurrence Relation etc.

CO3: Apply the concepts oDiscrete Mathematics tsolve problems based on Combinatorial
Structures, Algebraic Structurgsraph Theory, Recurrence Relation etc.

CO4: Prove theorems using’roof Techniquesand Mathematical Logic Frameworks to justify a
claim.

COb: Developideas forproposing solutions to the complex problems Discrete Mathematicand
Analyzetheir effectiveness in solving the relevant problems.

CourseContent:
Module -1: Set Theor{8L]

Set: Operations and Properties of set, Finite Set, Power Set, Cardinality of finite set, Cartesian
Product, Relation: Types of Relations, Properties of BinaryRelation, Equivalence Relation, Partial
Ordering Relation andd3et, Lattice.[4L]

Combinatorics and Counting: Sum and product rule, Permutation and CombinationPrinciple of
Inclusion Exclusion. Pigeon Hole Principle.[2L]

Generating Functions and Recurrence Relations: Recursively defined relatiofuratidns,
Discrete Numeric Function, Growth of Functions, Problems on Recurrence Relations and their
solutions using different methods.[2L]

Module -2: Mathematical Logic and Proof Techniques[8L]

Propositioml Logic:Basics of Boolean Logic, Idea of Propiosal Logic, well-formed formula,
Truth tables, Tautology, Satisfiability, Contradiction, Algebra of proposiiicierence theory of
Propositioml Logic.[3L]

Predicate Logic: Idea oFirst Order Predicatéogic and Quantifiers well-formed formula of
predicate, Inference theory &fredicate Logig3L]

Proof TechniquesSome Terminology, Proof Methodsand Strategies, Forward Proof, Proof by
Contradiction, Proof by Contraposition, Proof ofNecessity and Sufficigidy

Module-3: Theory of Numbers[4L]
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Well-Ordering PrincipleDivisibility theory and properties of Divisibility, Fundamental theorem of
Arithmetic, Primeand Composit&umbers[2L]
Greatest Common Divis@ndEuclidean Algorithm Congruence, Residue Classes. [2L]

Module -4: Algebraic Strutureg8L]

Concepts ofsroups, Subgroups a@der, Cyclic Groups, Cosets, Normal Subgroups, Permutation
and Symmetric groups, Group Homomorphigbig

Elementary properties of Rings arelated problems[1L]

Elementary properties of Fieldsarelated problems.[1L]

Elementary properties &fector Spacandrelated problems . [1L]

Module -5: Graph Theory[8L]

Graph Terminologies and their properties Degree, Connectivity, Path, Cycl&ubGraph,
Isomorphism, Eulean and Hamiltonian WalkdViatrix representation of graphShortest Path in
Graph. [2L]

Graph Colouringand MatchingColouring Verticesand Chromatic NumbeColouring Edgesnd

Total Colouring, Independence and Chromatic Partitioning, Cliques, P&faphs, Bounds on
Chromatic Numbers, Chromatic Polynomials, Matching.[3L]

Tree: Rooted Trees,Binary Search Tree and Tree Sorting, Spanning Tree, Weighted Trees and prefix
codes. [3L]

Textbook:
3. Kenneth H. Rosen, Discrete Mathematics andjaglications, Tata McGraw Hill .
4. Susanna S. Epp, Discrete Mathematics with Applications,4th edition, Wadsworth
Publishing Co. Inc

Reference Books:

1. C L Liu and D P Mohapatra, Elements of Discrete Mathematics A Computer Oriented
Approach, 3rcedition by, Tata McGraw Hill .

2.J. P. Trembl ay and R. Manohar, Di screte M
toComputer Scienceo, -HIMG Edition, TataMcgr

3. Seymour Lipschutz, Marc Lipspiscrete Mathematic6Sc hau més OUu,tThta ne s
McGraw- Hill .

COi PO Mapping:

COs PO1 [PO2 PO3 [PO4 PO5 PO6 PO7 PO8 PO9 PO10|PO11 PO12 [PSO1PS0O2[PSO3
cor | 3 | 2 | - | - | |- |-1-1-1-1-1S3
co2 | 2 | 3 | - | - | - | - - - -1-1]-1]-
cos | 2 | 2 | 3 | 2| - | - | - |- |-1=-71=-1]-
coa | 2 | 2| 2| 3 T e
cos | 2 | 2 | 3 | 3 A T
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Course Name: Analog Electronis
Course Code: B5C301

Contact : 3:0:0

Total Contact Hours: 36

Credits: 3

Course Obijectivds):

1 Provide a strong foundation on Linear Circuits.

1 Familiarize students with applications of va

1 Having a broad coverage in the field that is relevant for engineers to design Linear circuits using
Op-amps.

1 Familiarize the conversion of data from Analog to Digital and Digital to Analog.

Course Outcomés):

At the end of this course students willddgde to

CO1.: Explain the characteristics of diodes and transistors

CO2: Design and analyze various rectifier and amplifier circuits

COa3: Design sinusoidal and nemusoidal oscillators

CO4: Analyse the functioning of @®MP and design OAMP based circug
COb5: Design ADC and DAC

Prerequisite: Concept of basic electronics devices, basic law of circuit analysis

Module 1:[4L]

Small signal amplifiers: Introduction to Analog Integrated Circuits, BJT Modetimgbrid model

of transistors; Emitter follower circuits, High frequency model of transistors. FET Small signal
analysis- Source follower

Module 2: [9L]

Transistor Amplifiers: RC coupled amplifierfunctions of all components, equivalent circuit,

derivation of voltage gain, current gain, input impedance and output impedance, frequency

response characteristics, lower and upper half frequencies, bandwidtionaeg@iof wide band

amplifier.

Feedba& Amplifiers & Oscillators: Feedback concept, Voltage sergkmint, current series

shunt feedback Configurations, Berkhausen cr
and crystal oscillators

Module3:[14L ]

Operational Amplifier: Introduction to Integrated Circuit®ifferential Amplifier, Constant

current source (current mirror etc.), level shifter, CMRR, Open & Closed loop circuits, importance
of feedback loop (positive & negative), Block Diagram of OPAMP, |@gz2AMP.

Applications of Operational Amplifiers: analog adder, subtractor, integrator, differentiator,
comparator, Schmitt Trigger. Instrumentation Amplifier, Log & Aoty amplifiers, Analog

multiplier, Precision Rectifier, voltage to current and current tageliconverter, free running
Multivibrator, zero crossing detector

Multivibrator T Monostable, Bistable, Astable multivibrators ; Monostable and astable operation
using 555 timer.
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Module 4: [9L]

Large signal Amplifiers: Introduction to power amplifiers (Class A, B, AB)

Power Supply. Analysis for DC voltage and ripple voltage with GCland GL-C filters in

Rectifier Circuit- Regulated DC power supplidsine regulation, output resistance and

temperature coefficiengeries andShunt Voltage Regulationpercentage regulation, Fixed

output voltage IC regulator 78xx and 79xx series , Adjustable output voltage regulator, LM 337
series power supply ICs , Concept®ivitched Mode Power Supply

Text Books:
1. Millman Halkiasi Integrated Electronics, McGraw Hill
2. Ramakant A. Gayakwadl Op- Amps and linear Integrated Circuits, Pub: PHI

Reference Books:

1. RashieMicroelectronic CircuitsAnalysis and DesigiThomson(Cenege Learning)
2. Linear Integrated Ciustsi D. Roy Choudhury & Shail B. Jain

CO-PO Mapping:

CO PO1 | PO2P0O3 [PO4 [PO5 | PO6[PO7 [PO8B[PO [P10 [P11 [P12
9

co1 - - 2 - - - - - - - - -

Co2 1 - 1 3 - - - - - - - -

Co3 - 2 - - - - - - - - - -

CO4 1 - - 3 - - - - - - - -

CO5 1 2 - 3 - - - - - - - -

CourseName: Digital Logic and Electronics
CourseCode: ESC302

Credit: 3

Total Contact Hours: 36

Pre-requisite:

Basic concepts of Logic gates, Truth Tables, Concept of basic componeiligitdlacomputer

Course Objectivds):

Objective of digital logic is t@cquire the basic knowledge of digital logic levels and application of
knowledge to understand digital electronics circudpjective of Digital electronics it prepare
studentgo perform the analysis and design of various digital electronic circuits.
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CourseQutcome(s):

CO1:Torealizebasic gat@perationsand lawsBooleanalgebra.

CO2: To understandbasic mechanism of digital computer and digital logic beHiffdrent

arithmetic and control unit operations.

CO3: Todesign combinational circuits and combinational functions for larger more

complex circuits

CO04:To performdifferentoperationswith sequentiatircuits.

COS5: To understand fundamentaincepts and techniques used in Logic families and PLDs.

Course Content:

Module T 1: [8L]

Binary Number System [1L]; BCD, ASCII, EBDIC, Gray codes and their conversions [1L],
Introduction and laws of Boolean algebra [1L], Boolean functions, Mintermnazarderm, Prime
implicants, Representation in SOP and POS forms[2L], Minimization of logic expressions by
Karnaugh Map and algebraic method [3L]

Module T 2: [8L]

Combinational circuits:

Adder and Subtractor (haflfill adder & subtractor) [2L], Serial &arallel Adder, Carry look ahead
adder and Parity Generator[2L], Encoder, Decoder, Multiplexer [2L], Demultiplexer, Comparator,
Code Converters [2L]

Module T 3: [12L]

Sequential Circuits:

Flip-Flops, SR, JK, Master slave JK, D, T, characteristic Tables , Excitation tables [5L]

Basic concept of Synchronous and Asynchronous counters, Up/Down Counters, Ring counter,
Johnson counter, Design of ModtlbCounter, Counter applications [5L]

Registers (SISO, SIPO, PIPO, PISO) [2L]

Module T 4: [8L]

A/D and D/A conversion techniquésBasic concepts (D/A :R-R only [2L] , A/D: successive
approximation [2L])

Logic families TTL, ECL, MOS and CMOS basic concepts [2L],

Programmable logic Aay, programmable Array logic, Sequential Programmable Dejdtés

Text Book:
Salivahanan S, Digital Circuits and Design, Oxford
Morries Mane Digital Logic Design PHI

Reference Book:
R.P.Jaind Modern Digital Electronics, 2/e , Mc Graw Hill

Digital Fundamentals A Systems Approach Thomas L. Floyd, Pearson,
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CO-PO Mapping:
COs | PO1|PO2|PO3|PO4| POS5| PO6| PO7 | POS | PO9 | PO10 | PO11 | PO12
cor | 3 | 2 | - | - - - 1] - - 1 -
CO2 3| 3| -2 - 1|-12]-/- 1 - -
co3 3 3| - | -] -] - -2 ] - 2 - 1
CO4 - - | 3] 3] 3| - . - - -
CO5 3 2| - | - -] 2] -1|1-12 2 -

Course Name:IT Workshop
Course Code: PCGCS301
Credits: 3

Perquisite:
1.Computer Fundamentals and principles of computer programming

CourseObjective(s)
At the end of the course students shouldabeliar with the main features of the C++ language.

Be able to write a C++ program to solve a well specified problem.

Understand a C++ program written by someone else.

Be able to debug and test C++ programs;

Understand how to read C++ doc library docatagon and reuse library code.

To make the students understand the features of object oriented principles and familiarize them
with virtual functions, templates and exception handling.

1 To make the students to develop applications using C++.

= =4 =4 -8 -9

Course Outcomés):

COL: Students will be able to apply the computer programming techniques to solve practical
problems.

CO2: Students will be able to understand the concepts and implementétmonsiructors and
destructors.

CQO3: Students will be able to develop software applications using objectieatigmogramming
language in C++.

CO4: Students are able to learn C++ data types, memory allocation/@dalts; functions and
pointers.

CO5: Students are able to apply object otéehprogramming concepts to software problems in C++

Course Content

Module 1: [6L]
ObjectOriented Programming Concepts: Introducticomparisorbetween procedural programming
paradigm and objedriented programming paradigm, basic concepts of objeciented
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programmingd concepts of an object and a class, interface and implementation of a class,
operations on objects, relationship among objedistraction, encapsulation, data hiding, inheritance,
overloading, polymorphism, messaging. [4]

Standard Input/Output: Concept of streams, hierarchy of console stream classes, input/output using
overloaded operators >> and << am@&mberfunctions of i/ostream classes, formatting output,
formatting using ios class functions and flags, formatting using manipulators. [2]

Module 2: [10L]

Classes and Objects: Specifying a class, creating class objects, accessing class members, access
specifiers, static mendlnss, use otonstkeyword, friends of a class, empty classes, nested classes,
local classes, abstract classes, containeredabg fields and classes. [4]

Constructors and Destructors: Need for constructors and destructors, copy constructor, dynamic
corstructors, explicit constructors, destructors, constructors and destructors with static members,
initializer lists. [2]

Operator Overloading and Type Conversion: Overloading operators, rules for overloading operators,
overloading of various operators, typenversion basic type to class type, class type to basic type,

class type to another class type. [4]

Module 3:[2L]

Pointers and Dynamic Memory Management: Declaring and initializing pointers, accessing data
through pointers, pointer arithmetic, memory allocation (static and dynamic), dynamic memory
management usingew and delete operators, pointer to an objedhis pointer, pointer related
problems- dangling/wild pointers, null pointer assignment, memory leak and allocation failures. [4]

Module 4: [6L]

Inheritance: Introduction, defining derived classes, forms of inheritance, ambiguity in multiple and
multipath inheritance, virtual base class, object slicing, overriding member functions, object
composition and delegation, order of execution oistadors and destructors. [5]

Virtual functions & Polymorphism: Concept of bindingearly binding and late binding, virtual
functions, pure virtual functions, abstract clasess, virtual destructors. [3]

Module 5: [6L]

Exception Handling: Review of traditionatror handling, basics of exception handling, exception
handling mechanism, throwing mechanism, catching mechanism, rethrowing anoexsgcifying
exceptions. [2]

Templates and Generic Programming: Template concepts, Function templates, clasesempla
illustrative examples. [2]

Files: File streams, hierarchy of file stream classes, error handling during file operations,
reading/writing of files, accessing records randomly, updating files. [2]

Module 6: [6L]

MATLAB Overview:

Environment, variablegonstant, operators, loop, function, MATLAB Toolbox, MATLAB Graphic
function, Reading and Writing to file, Numerical simulation.

Suggested Readings/ Books:
1. Lafore R., Object Oriented Programming in C++, Waite Group.
2. E. Balagurusamy, Obje@riented Programming with C++, Tata McGraw Hill.
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3. R. S. Salaria, Mastering Obje@riented Programming with C++, Salaria Publishing House.

4. Bjarne Stroustrup, The C++ Programming Language, Addison Wesley.

5. Herbert Schildt, The Complete Reference to C++ LagguilicGraw HitOsborne.

6. R. S. Salaria, Test Your Skills in Objgotiented Programming With C++, Salaria Publishing

House
CO PO Mapping:
POl |PO2 |PO3 |[PO4 |PO5 |PO6 |PO7 |PO8 |PO9 |P10 |P11 |P12

CO
CO1 3 - 2 - - - - - - - -
CO2 2 - - - - - - - - -
CO3 - - - - - - - - - - 2 -
CO4 - - - - - - - - - 2 -
CO5 3 - 2 - - - - - - - - 1

Paper Name: Data Structures
Paper Code: CS302

Contact Hours/Week: 3L
Credits: 3

Allotted Lectures: 36L

Prerequisite:

1.
2.

Familiarity with thefundamentals of C or other programming language

A solid background in mathematics, including probability, set theory.

Course Objective(s):

The objective of the course is to make the students able to

T

= =4

Understand the concept of data structure and createlai@ structure and also analyzing the
efficiency of the same.

Identify and differentiate different types of data structures and implement the appropriate data
structure and analyze the same.

Understand and implement stack, queue and dequeue by sesgpnogriate methods.
Understand and implement different Alamear data structures by selecting appropriate

methods.

Understand different factors of sorting and searching algorithm and select the appropriate
algorithm and also implement and analyze theritigm.

Course Outcomés):

After completion of the course students will be able to
COZI Understand the concept of data structure and create new data structure to propose efficient
solution by writing appropriate algorithm and program for engineering and mathematical problem
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after analyzing the efficiency of the same.

CO2 Identify and diffeentiate different types of data structures and implement the appropriate data
structure after analyzing complex engineering problem leading to their lifelong learning.

CO3 Understand and implement stack, queue and dequeue by selecting appropriateandtheds

it for solving real life and engineering problem choosing appropriate modern tools.

CO4 Understand and implement different Aorear data structures by selecting appropriate
methods and apply it for solving complex engineering problem and gise and judge maintaining

the professional ethics to validate the same.

COS5 Understand different factors of sorting and searching algorithm and select the appropriate
algorithm for solving complex engineering problem and also implement and analyzeotitbralg

Course Content:

Module 1: Introduction [ 4L]

Concepts of datand information; Concept &fbstractData Type, @taStructureand Data Type
Classification of Data Structure®rimitive and NorPrimitive Data Structure, Linear aridon-

Linear Data Structure. Need of Data Structures. (1L)

Concept of korithms and programdifferent methods of representing algorithilgorithm

analysis, time and space analysis of algoritfimssymptotic notationslike Big Oh (O), Small
Oh(0),BigOmg a ( q) , Smal | Omega(y) and Theta(é&) not ¢

Module 2: Non-Restricted Linear Data Structure[9L]

List or Linear List: Definition and Example, List as ADT. Representation of Linear List
Sequential Representation and Linlkgpresentation.

Array: Introduction to sequential representation, Linearization of multidimensional array.
Application of array representation of polynomial using array, Representation of Sparse matrix
using array.

Linked List: Introduction to linked regesentation, Implementation of different types of linked list
Singly linked list Doubly linked list Circular linked list, Circular Doubly Linked Lis@pplication

of Linked list Representation of polynomial.

Module 3: Restricted Linear Data Structure [6L]

Stack Definition of Stack,implementation®f stackusing array and linked list

Applicationsof stack infix to postfix conversion, Postfix Evaluation

RecursionPrinciples of recursionuse of stack, tail recursion. Tower of Hansing recursion.
Queue:Definition of Queue; Implementation of queue using aralyysical,linear and circular
model; Implementation of queue usilnmgked list

Dequeue Definition and different types of dequeue.

Module 4: Nonlinear Data structures OL]

Treesand Binary Tree

Basic terminologiespDefinition of tree and binary tree. Difference between tree and binary tree,
Representatioof binary trequsng array and liked list)

Binary tree traversdpre-, in-, post order); Threaded binary tredefinition, insertion and deletion
algorithm;Binary search treeDefinition, insertion, deletion, searchiaggorithm;

Height balanced binary treAVL tree- definition, insation anddeletion with examples only

m T Way Search TreeB Treei Definition, insertion andleletion with examples onlyB+ Treei
Definition, insertion andieletion with examples only

Heap: Definition (min heap and max heap), creation, insertion @etiah algorithm. Application
of heap (priority queue and sorting).

GraphsDefinition and representation (adjacency matrix, incidence matrix and adjacency list).
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Graph traversal Depthfirst search (DFS), Breadfirst search (BFS) concepts of edges ed in
DFS and BFS (treedge, bacledge, cresedge, and forwarddge).

Module 5: Sorting and Searching BL]

Sorting Algorithms Definition and need of sorting, different types of sorting algorithm (internal,
external, stable, #place, comparison based); Factors affecting sorting Methddisble sort,
Insertion sort, Selectiorsort, Quick sort, Merge sortRadix sorti algorithm with analysis (time
complexity)

SearchingFactors affectingearchingMethods Sequential search algorithmwith analysis (time
complexity); improvement using sentinel.

Binary search anthterpolation Searchlgorithmwith analysis (time complexity)

Hashng: Introduction and purpose of Hashing and Hésfctions (division, folding and mid
square)Collision resolution techniques

Text book:

1. Data Structures Through 'C' Language by Samiran Chattopadhyay, Debabrata Ghosh Dastidar,
Matangini Chattopadhyaydition: 2001, BPB Publications

2. Fundamentals of Data Structures of C by Ellis Horowitz, Sartaj Sahni, Susan Anfieesbn
2" Edition, Univesities Press

ReferenceBooks:

1. Data Structures, Algorithms, and Software Principles in C by Thomas A. Standish, 1 Edition,
Pearson

2. Data Structures by S. Lipschutz, Special Indian Edition, Tata McGraw Hill Education (India)
Private Limited

3. Data Structuresnd Program Desigin C by Robert L. Kruse, Bruce P. Leuntf Edition,
Pearson

4. Data Structures in C by Aaron M. TenenbaufiEtition, Pearson

CO 1 PO Mapping:

COs PO1 PO2 PO3 PO4 PO5 |PO6 [PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3
CO1 3 3 3 3 1 - - - - - - - 3 3 3
CO?2 3 3 3 3 - - - - - - - 3 3 3 3
CcO3 3 3 3 3 3 3 3 1
CO4 3 3 3 3 1 2 3 3 3
cO5 3 3 3 3 1 3 1 3

Course Name Universal Human Values2: Understanding Harmony
Course Code:HSMC 303

Contacts: 3L:0T:0P

Total Contact Hours: 36

Credit: 3

Prerequisite: None
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Course Outcome(s):
On successful completion of the learning sessions of the course, the learner will be able to:

CO1.: Develop holistic perspectivebasedon self-exploration about themselveghuman being),
family, societyandnature/existence.

CO2:Cultivate the harmonyin the humanbeing, family, societyandnature/existenc.

COa3: Strengtherself-reflection.

CO4:Build commitmentandcourageo act.

Course Content

Module 1: Course Introduction - Need, Basic Guidelines, Content and Processfor Value
Education[8L]

Self-Exploratiori what isit? -Its contenta n d process,; 60 N ard &Experiential Ac c e p
Validation as the process faelf-exploration. Continuouslappinessand Prosperity A look at

basic Human Aspirations. Rightunderstanding,Relationshipnd Physical Facility- the basic
requirementsfor fulfillment of aspirationsof every human being with their correct priority.
UnderstandingHappinessand Prosperitycorrectly A critical appraisalof the current scenario

Methodto fulfill the abovehumanaspirations:understandingnd living in harmonyat various

levels. Practice sessions to discuss natural acceptahoenain being as the innate acceptance for

living with responsibility (living in relationship, harmony and co-existence)rather than as
arbitrarinessn choicebasedon liking-disliking.

Module 2: Understanding Harmony in the Human Being- Harmony in Myself! [6L]

Understanding human being as aeca i st ence of the sentient o |
Understanding t he needappiness andphysital fdcidity. Onderstandihg 6 B a
the Body as an i nstr ument andodnjoyer)l @ndefstanding e¢he n g
characteristics and activities of 06106 and har
Body: Sanyam and Health; correct appraisal of Physical needs, meaning of Prosperity in detail.
Programs to ensureSanyam aneahh. Practice sessions to discuss the role others have played in
making materi al goods available to me. | dent
prosperity and accumulation. Ensurimgalthvs dealingwith disease discussion.

Module 3: Understanding Harmony in the Family and Society Harmony in Human-Human
Relationship[7L]

Understanding values in humyanman relationship; meaning of Justice (nine universal values in
relationships) and program for its fulfilment to ensun@tualhappiness; Trust and Respectizs
foundationalvalues ofrelationship. Understandinthe meaningof Trust; Difference between
intention and competence. Understandirtige meaningof Respect,Difference betweenrespect
and differentiation; the othersalientvaluesin relationship. Understandinthe harmony in the
society(society being an extensionof family): ResolutionProsperity fearlessnes@rust)andco-
existence asomprehensivéiumanGoals. Visualizinga universalharmoniousorder in society
Undivided Society, UniversalOrder fromfamily to world family. Practice sessions to reflect on
relationships in family, hostel and institute as extended fam&gl, life examples, teachstudent
relationship, goal of education etc. Gratitude as a universal wrahedationshipsElicit examples
froms t u dlevest s O
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Module 4: Understanding Harmony in the Nature and ExistenceWhole existenceas

Coexistenc¢8L]

Understanding the harmony in the Nature. Interconnectedness and mutual fulfilment among the
four orders of naturerecyclability andself- regulation in nature. Understanding Existence as Co
existence of mutually interacting units in-pkrvasive space. Holistic perception of harmony at all
levels of existence. Practice sessions to discuss human being as cause of imbalance imnmature (f
i H o noarbe used)pollution, depletionof resources antble of Technologyetc.

Module 5: Implications of the aboveHolistic Understanding of Harmony on Professional

Ethics [7L]

Natural acceptance ohuman values. Definitivenessf Ethical Human Conduct. Basis for
HumanisticEducation, Humanisti€onstitutionandHumanisticUniversalOrder.

Competencén professionagthics:

a.
b.

C.

Ability to utilize the professionatompetencéor augmenting universal human order

Ability to identify the scope and characteristics of peofsiendly and ecdriendly production
systems,

Ability to identify and develop appropriatechnologiesand managemenpatternsfor above
productionsystems.

Casestudiesof typical holistic technologies,managementmodelsand productionsystems.
Strategy for transition from the present state to Universal Human Order:

At the level ofindividual: as socially and ecologically responsible engineers, technologists and
managers

At thelevelof society:asmutuallyenrichinginstitutionsandorganizations.

Practice Exercises and Case Studies in Practice (tutorial) Sesstssusghe conductas an
engineeror scientistetc.

Text Books:

1. HumanValuesand ProfessionaEthicsby R R Gaur,R Sangal,G P Bagaria,Excel
BooksNew Delhi, 2010

ReferenceBooks

=

JeevarVidya: Ek Parichaya, ANagarajJeevarVidya PrakashanrAmarkantak,1999.
HumanValues,A.N. Tripathi, NewAge Intl. PublishersNew Delhi, 2004.

The Storyof Stuff (Book).

The Storyof My Experimentswith Truth- by MohandaKaramchandsandhi

Smallis Beautiful- E. F Schumacher.

Slowis Beautiful- CecileAndrews

Economyof PermanenceJ C Kumarappa

BharatMein Angreji Raj- PanditSunderlal

Rediscovering India by Dharampal

10 Hind Swarajor IndianHomeRule- by Mohandak. Gandhi
11.IndiaWins Freedom MaulanaAbdul KalamAzad
12.Vivekananda RomainRolland(English)

13. Gandhi- RomainRolland(English)

©ooNOOO~WN
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CO-PO Mapping:

CO | PO1| PO2| PO3| PO4| PO5| PO6 | PO7|PO8| PO9| PO10| PO11| PO12| PSO1| PSO2| PSO3

co1l 3 2 1 - 2 1 - - - 2 3 3 1 - 2

co2 3 2 - 1 3 > - 1 2 - 3 3 > - 1

co3 3 2 2 - 2 3 1 - 2 1 3 3 3 1 -

CcCOo4| 3 1 - 2 - - - 2 - 3 3 3 2 - 2
B.Practical

Course Name:Numerical Methods Lab
Course Code:M(CS)391

Contact: 3

Total Contact Hours:30

Credits: 2.5

Prerequisite: Any introductory course on programming language (example. C/ Matlab).

Course Objective:

The purpose of this course is to provide basic programming skills for solving the problems in
numerical methods.

Course Outcomes):

On successful completion of the learning sessions of the course, the learner will be able to:

CO1l:
CcOo2z:
COa:
CH:

Understand the theoretical workings of numerical techniques with the help of C/ Matlab
Execute basic command and scripts in a mathematical programming language

Apply the programming skills to solve the problems using multiple numerical appsoache
Analyze if the results are reasonable, and then interpret and clearly communicate the results.

Course Content:

1. Assignments on Newton forward /backward, Le
2. Assignments on numeri cal i ntegration wusing
rule.

3. Assignments on numerical solution of a system of linear equations using Gauss elimination,

Tridiagonal matrix algorithmGaussSeidel iterations. LU Factoriian method.
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4. Assignments on numerical solution of Algebraic Equation by Bisection method, Hegsia
method, Secant Method, Newt&aphson method

5. Assi

gnment s

on

or di

nary
RungeKutta methods, Taylor series method and PrediCmrector method.

di fferenti

al

equat

Implementation of numerical methods on computer through C/C++ and commercial Software

Packages: Matlab / Scilab / Laew / MathematicdNAG Numerical Algorithms GroyfPython.

CO-PO Mapping:

- PO| PO1| PO2| PO3| PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | P10| P11| P12
co1 3 | 21| - -1 -1 -717-7-7T-T1T-711
CO2 3| 2] 2 -1 -1 -1-1-1-1-T-7T1
CO3 3 | 2 2 - -1 -1 -1-717-7T-T1T-711
CO4 3| 3|23 - -1 -17-1T-1+-71T-T1

CourseName: Digital Logic and Electronics Lab
CourseCode: ESC392

Credit: 1.5

Pre-requisite:

Basic concepts of Logigates, Truth Tables, functioaalizationi minimization of Logic

expressions by #nap, Concept of basic components of a digital computer, Binary Arithmetic

Course Obijective(s):

This subject will act as prerequisite for compugganization an@rchitecture. The aims of this lab
areto make students familiar with the principles of combinational and sequential digital logic design
and optimization at a gate level atelsigning various circuits with ICs.

CourseQutcome(s):

CO1:Torealize basic gate operations

CO 2: Tounderstand the process of Analog to Digital converaiwh vice versa
CO3:To understand basic structure of differenmbinational circuitomponentsmultiplexer,

decoder, encoder etc.

CO4: Toperform different operations with flifiop.

CO5: ToperformdifferentPLD operations fothe given logical problem.
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Course Content:

1. A) Realization of basic gates and universal gates.

B) Realization of basic gates using universal gates.

Design a Half adder and Full Adder circuit using basic gatesexfg its output.

Design a Half subtractor and Full Subtractor circuit using basic gates and verify its output
Design an Adder/Subtractor composite unit.

Desi gn olfooksA h@®@ardr Adder circuit.

Realization of a)Encoder, b)Decoder c) Multiplexdy DeMUX , e)Comparator and their
Truth Table verification.

7. Realization of RS / JK / D flipflops using logic gates.

8. Design of Shift Register usingkl/ D Flip Flop.

9. Realization of Synchronous Up/Down counters.

10. Design of MOD N Counter

11. Study of DAC

12. Study of logic families and PLDs

o gk whN

CO-PO Mapping:

CO |POl1 |PO2 |PO3 |PO4 |PO5 |PO6 |PO7 |PO8 |PO9 |PO10 |PO11 |PO12
CO1 3 2 - - - - 1 - - 1 -
CO2 3 3 - 2 - - 2 - - 1 - -
CO3 3 3 - - - - - 2 - 2 - 1
CcO4 - - 3 3 3 - - - 2 - - -
CO5 3 2 - - - 2 - - 2 2 -

Course Name IT Workshop Lab
CourseCode: PCC-CS391
Credits: 3

Perquisite

1.Computer Fundamentals and principles of computer programming

Course Outcome(s):

CO1: To demonstrate a thorough understanding of modular programming by designing programs
that requires the use of programrderfined functions.

CO2: To demonstrate a thorough understanding of arrays by designing and implementing programs
that search ansbrt arrays.

CO3: To demonstrate a thorough understanding of the efjectted programming concepts of
encapsulation, data abstraction and composition by designing and implementing classes including
the use of overloaded functions and constructors.
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CO4 To demonstrate a thorough understanding of the concept of pointers and dynamic memory
allocation, the implementation of programru®fined functions and classes by writing code,
performing unit testing and debugging of multiple complex programs.

COb5: Todemonstrate an understanding of the differences between C and C++ in the areas of strings,
pass by reference/passing pointers, and structs by designing and implementing programs that use C
strings, C++ strings, C language structs and classes.

Course Conent:

1. Introduction of UNIX/Linux Operating System which includes preliminary commandsugtat
shutdown methodology, file .

2. Handling as well as introduction to editors likeéditor, introduction to GNU C & C++ compiler,
as well as introduction to GNU & GDB script.

3. Introduction to C++, basic loop control, executing programs.

4. Writing functions, selection statements, review of functions and parameters, command line
argunents, recursion, I/O streams, arrays and string manipulation, pointers, structures & unions.
5. ObjectOriented Programming in C++, fundamentals of classes, constragsirsictors.

6. Dealing with member functions, operator overloading and polymorgbistin static & dynamic).

7. Dealing with inheritance, derived class handling.

8. Abstract class, virtual class, overriding, template class, 1spame & exception handling.

9. Dynamic memory allocation, implementation of Linked Lists, using C++.

10.MATLAB Environment, variable , constant, operators, loop, function.

11.MATLAB Toolbox, MATLAB Graphic function.

12.Reading and Writing to file, Numerical simulation.

13. Innovative experiments/Projects

Text Books

1. The C++ Programming Language by Bjarne Stroustrup
AddisonWesley publisher

2. ObjectOriented Programming in C++ b by Robert Lafore
Publisher: Sams

Reference Books

1. Object Oriented Programming with C++ by Balagurusamy McGraw Hill Educatiorty &ixion
AddisonWesley publisher

2. ObjectOriented Programming in C++ b by Robert Lafore

Publisher: Sams

3. MATLAB Getting Started Guidgttps://www.mathworks.com/help/pdf dawatlab/getstart. pdf

CO-PO Mapping:

PO1 |PO2 PO3 PO4 | PO5 POG6 PO7 | POS8 PO9 P10 P11 P12
COs
co1l 3 - 2 - - - - - - - -
CO2 2 - - - - - - - - -
CO3 - - - - - - - - - - 2 -
Cco4 - - - - - - - - - 2 -
CcO5 3 - 2 - - - - - - - - 1
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Course Name Data Structures Lab
Course Code: CS392

Contact: 0:0:3

Credits: 1.5

Perquisites:
1. Computer Fundamentals and principal of computer programming Lab

Course Objective(s)

The objective of the course is to make the students ahle to
Identify and propose appropriate data structures and data types to implement list using array and
linked list.
1 Design and develop effective programs using stack, queue and reéumsivens after
implementing stack and queue.
1 Implement different data structures like binary tree, heap and use them to explain and organize
data and manipulate them.
1 Implement different sorting and searching algorithm selecting appropriate data egactdr
analyze the efficiency of the resulting program.
1 Prepare laboratory reports on interpretation of experimental results and analyze it for validating
the same.

T
)l

Course Qutcomés):
On completion of the course students will be able to

CO1lidentify andpropose appropriate data structures and data types to implement list using array
and linked list and design effective programs to solve complex engineering problem using list and
modern tools.

CO2Design and develop effective programs @argineering and mathematical problems using
stack, queue and recursive functions after implementing stack and queue using modular
programming approach possibly as a team maintaining proper ethics of collaboration.

COa3: Implement different data structured binary tree, heap and use them to explain and
organize data and manipulate them through programs leading to solution of complex engineering
problem.

CO4: Implement different sorting and searching algorithm selecting appropriate data structures and
anal/ze the efficiency of the resulting program using modern engineering tools and methods leading
to lifelong learning.

COb5: Prepare laboratory reports on interpretation of experimental results and analyze it for
validating the same maintaining proper etlatsollaboration.

Course Content:

Module I Implementing NorRestricted Linear Data Structure [2 Lab]
Problem based on Implementation of NRestricted Linear Data Structure like
Implementation of list as data structure using array.

Implementation of list as data structure using linked list of different types.
Implementation of polynomial as data structure using array and linked list.
Implementation of sparse matrix as data stricture using array.

Module 2: Implementing Restricted Linear Data Structure [3 Lab]
Problem based on Implementation of Restricted Linear Data Structure like
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Implementation of stack as data structure using array.

Implementation of stack as data structure using linked list.

Implementation of queuesalata structure using array (physical, linear and circular model).
Implementation of queue as data structure using linked list.

Converting infix to postix and evaluating pogix expression using stack.

Implementing Towenf-Hanoi problem.

Module 3: Im plementing Non-Linear Data Structure [2 Lab]

Problem based on Implementation of Nanear Data Structure like
Implementation of Binary Tree as data structure using array and linked list.
Implementation of Binary Search Tree (BST) as data structure urgkegl llist.
Implementation of Heap as data structure using array.

Implementation of Priority Queue as data structure using Heap.

Module 4: Implementing Sorting and Searching algorithm [5 Lab]
Problem based on Implementation of Sorting and Searchingthlgdike
Implementation of Bubble sort using appropriate data structure.
Implementation of Selection sort using appropriate data structure.
Implementation of Insertion sort using appropriate data structure.
Implementation of Quick sort usirappropriate data structure.
Implementation of Merge sort using appropriate data structure.
Implementation of Heap sort using appropriate data structure.
Implementation of Radix sort using appropriate data structure.
Implementation of Sequenti8earch using appropriate data structure.
Implementation of Binary Search using appropriate data structure.
Implementation of hashing with collision resolution using linear and quadratic probing.

Text books:

Data Structures Through 'C' Language by Samtéattopadhyay, Debabrata Ghosh Dastidar,
Matangini Chattopadhyay, Edition: 2001, BPB Publications

Fundamentals of Data Structures of C by Ellis Horowitz, Sartaj Sahni, Susan Anrfiteesb@nd
Edition, Universities Press

Reference books:

Data Structuresilgorithms, and Software Principles in C by Thomas A. Standish, 1 Edition,
Pearson.

Data Structures by S. Lipschutz, Special Indian Edition, Tata McGraw Hill Education (India)
Private Limited

Data Structures and Program Design In C by Robert L. Krusee Bruiceung 2nd Edition, Pearson
Data Structures in C by Aaron M. Tenenbaum, 1St Edition, Pearson

CO-PO Mapping:

COs PO1 PO2 PO3 PO4 PO5 PO6 |PO7 |PO8 |PO9 PO10 PO11 PO12 PSO1PSO2 PS03
co1l| 3 3 3 3 3 - - - - - - - 3 3 3
co2| 3 3 3 3 - - - 3 3 - - - 2 2 3
co3| 3 3 3 3 - - - - - - - - 3 2 3
coO4| 3 3 3 3 3 - - - - - - 3 3 2 3
co5 | - - - - - - - 3 - 3 - - 3 2 3
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C.Mandatory Course

Course Name Environmental Science
Course Code: MC301

Credits: O

Total Lectures: 36

Course Objective(s):

1 Be able taunderstand the natural environment and its relationships with human activities.

1 Be able to apply the fundamental knowledge of science and engineering to assess environmental
and health risk.

1 Be able to understand environmental laws and regulations toogegeidelines and procedures
for health and safety issues.

1 Be able to solve scientific probleswolving related to air, water, noise & land pollution.

Course Outcomés):

CO1 Tounderstand the natural environment and its relationships with human activities.

CO2 To apply the fundamental knowledge of science and engineering to assess environmental and
health risk.

CO3 To develop guidelines and procedures for health and safety isbaging the environmental

laws and regulations.

CO4 Acquire skills for scientific probleraolving related to air, water, noise & land pollution.

Course Contents:

Module 1: General [11L]

Natural Resources Forest Resource, water resource, minesburce, energy resources: alternative
source of energy

Population Growth: Exponential Growth, logistic growth, Maximum sustainable yield,
demography

Disaster Management Types of disasters (Natural & Manade), Floods, Earthquake, Tsunamis,
Cyclones, ladslides (cause, effect & control)

Ecology & Ecosystem:Elements of ecology, definition of ecosystecomponents types and
function, Food chain & Food web, Structure and function of the following ecosystem: Forest
ecosystem, Grassland ecosystem, Deseryst@a, Aquatic ecosystems

Environmental Management Environmental impact assessment, Environmental laws and
protection act of India( The Environment protection Act, Air pollution Act, Water Act, Wildlife
Protection Act) , Hazardous waste(management andlidgh Rules.

Module 2: Air pollution and control [10L]

Sources of Pollutants point sources, nonpoint sources and manmade sources primary & secondary
pollutant

Types of air pollutants: primary & secondary pollutant ; Suspended particulate matter, ogfdes
carbon, oxides of nitrogen, oxides of sulphur, particulate, PAN, Smog (Photochemical smog and
London smog),
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Effects on human health & climate:Greenhouse effect, Global Warming, Acid rain, Ozone Layer
Depletion

Air pollution and meteorology: Ambient Lagse Rate, Adiabatic Lapse Rate, Atmospheric stability

& Temperature inversion control of air pollution (ESP, cyclone separator, bag house, catalytic
converter, scrubber (ventury).

Module 3: Water Pollution [9L]

Classification of water (Ground & surface wgt

Pollutants of water, their origin and effects: Oxygen demanding wastes, pathogens, nutrients, Salts,
heavy metals, pesticides, volatile organic compounds.

Surface water quality parameters:pH, DO, 5 day BOD test, BOD reaction rate constants, COD.
Numeical related to BOD

Lake: Eutrophication [Definition, source and effect].

Ground water: Aquifers, hydraulic gradient, ground water flow (Definition only),ground water
pollution (Arsenic & Fluoride; sources, effects, control)

Quality of Boiler fed water: DO, hardness, alkalinity, TDS and Chloride

Layout of waste water treatment plant(scheme only).

Module 4: Land Pollution [3L]

Types of Solid Waste: Municipal, industrial, commercial, agricultural, domestic, hazardous solid
wastes (biemedical), Ewaste

Solid waste disposal method: Open dumping, Land filling, incineration, composting,

recycling (Advantages and disadvantages).

Waste management: waste classification, waste segregation, treatment & disposal

Module 5: Noise Pollution [3L]

Definition of noise, effect of noise pollution on human health, Average Noise level of some
common noise sources

Definition of noise frequency, noise pressure, noise intensity, noise threshold limit value, equivalent
noise level .10 (18 hr Index) . Noise pollution coaot.

Textbook:

1. A Textbook of Environmental Studies, Shashi Chawla. Tata McGraw Hill Education
2. Private Limited

References Books:

1. Environmental Studies, Dr. J P Sharma, University Science Press

2. Environmental Engineering, J K Das Mohapatra, Vikaklication

CO-PO Mapping:

COs PO1 PO2 PO3 |PO4 PO5 PO6 PO7 |PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PS03
col| 2 3 2 2 2 3 2 - 3 2 3
co2| 2 3 3 3 1 3 1 3 - 3 2 3
CcO3 3 3 2 2 2 1 3 3 2 3
CcO4 3 3 2 2 1 2 2 3 3 3 2 3
cO5 3 3 2 3 3 2 3
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2nd Year 2nd Semester: 4th Semester

Sl. | Category Course Code Course Title Hours per week Credits
No.

L [T |P |Total
A. THEORY

1 |Program Core Course | PCGCS401 | Computer Organization and Architecty 3 0o lo 3 3

2 |Program Core Course | PCGCS402 | Design and Analysis of Algorithms| 3 0|0 | 3 3

3 |Program Core Course | PCGCS403 Operating Systems 3 0 |0 3 3

4 |Program Core Course | PCGCS404 Formal Language and Automata Theo| 3 0 |0 3 3

5 | Humanities and HSMC 402 | Gender Culture and Development | 2 |0 [0 | 2 2
Social Sciences
including
Management courst

6 | Basic Science courd BSC401 Probability and Statistics 3 0 |0 3 3
B. PRACTICAL
7 |Program Core Course | PCGCS491 | computer Organization and Architecty 0 | 0 | 3 3 1.5
Lab

8 |Program Core Course | PCGCS492 Design and Analysis of Algorithms Lak 0 0| 3 3 1.5

9 Program Core Course PCGCS493 Operating Systems Lab 0 0 3 3 1.5

10 | Engineering Science | ESC491 Programming using Python 0| 0|3 3 15
Courses

11 PROJECT PR 491 Themebased Project IV 0 0 1 1 05

12 PROJECT PR492 Skill Development IV: 1 O 0 0.5

Soft Skill & Aptitude|

C. MANDATORY ACTIVITIES / COURSES

13 | MC MC 481 Learning an Art Form [vocal or 0o |0 [0 3 [3Units
instrumental, dance, painting, clay
modeling, etc.] OR

Environmental Protection Initiatives

TOTAL CREDIT WITHOUT MOOCS COURSES 24
D.MOOCS COURSES
14 |MOOCS HM401 MOOCS COURSEII 3 110 4 |4
COURSES
TOTAL CREDIT WITH MOOCS COURSES 28

Collective Data from 3rd to 6th Semester (Summer/Winter Training during Semester Break & Internship should be done after
5th Semester or 6th Semester). All Hated certificates to be collected by the training/internship coordinator(s).
* MOOCS COURSES for HONOURS/MINOR Degree are Program specific and to be taken from MOOCS BASKET
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Syllabus of 4" Semester

A.Theory

Course Name:Computer Organization and Architecture
Course Code:PCC-CS401

Contact: 3:0:0

Total Contact Hours: 36

Credits: 3

Course Outcome(s):

CO1:To understand basic structure of digital computer, stored program concept and instruction
format.

CO2To describe the Implementation of Arithmetic and logical operation representation.
CO3:To solve pipelining concepts and parafieli techniques with a prior knowledge of stored
program methods.

CO4:To analyze the performance of each type of memory in the hierarchy and their mapping
techniques.

COb5:To design the SIMD and MIMD architecture and their interconnection techniques.

Module 1[8L]:

Introductionto CPU and conceptsof ALU [2L], Instruction format and Instruction Cycle [1L],
AddressingModes [1L] Fixedpoint multiplication-Booth's algorithm. [2L], Fixegboint division-
Restoring and noerestoring algorithms[1L], Floating-point numberrepresentationlEEE 754
formatandFloatingpoint arithmeticoperation1L]

Module 2 [7L]:

Introduction to basic computer architecture [1L], Stored Program Concepts: Von Neumann &
Harvard Architecture [ILJRI SC VS CI SC [ 1L], Amdahl 6s | aw |
parameters MIPS, MFLOPS, SPEC ratings, CPI etc. [2L] Micro programmed and hardwired
control unit [1L]

Module 3[8L]:

Pipelining: Basic concepts, instruction and arithmetic pipeline[2L], datards, control hazards and
structural hazards, techniques for handling hazards[2L]

Pipeline vs. Parallelism, Levels of parallelism [1L], Instructi@vel Parallelism: Basic Concepts,
Techniques for Increasing ILP, Superscalar, Super Pipelined and VLddeszor Architectures

[2L], Array and Vector Processors [1L]

Module 4[9L]:

Introduction to memorRAM and ROM [1L], Register transfer, memory transfer,-Sate bus
buffer, Memory Hierarchy: Secondary memory [1L], Main Memory [1L], Cache MenitLy,
Mapping Technique in cache memory: Direct, Full Associative and Set Associative [2L],
Performance Implementation in Cache Memory [1L], Virtual memory Concepts [1L], page
replacement policies [1L].
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Module 5[4L]:

Multiprocessor architecture: taxamy of parall el architectures;
Centralized and Sharednemory architecture: synchronization [1L], Interconnection Network
(Omega, Baseline, Butterfly, Crossbar) [2L]

Text Books:

1. 60Advanced Computer aRhabhiltiegt PreogPamaidibel i $
Education Private Limited ISBI3: 9780-07-0530706 ISBN-10: 0-07-053070X

2. Hwang & Brigg® Computer Architecture & Parallel Processing, TMH

Reference Books:

1. Patterson D.A. and Hennessy, ilCo mput er architecture a quant:i
ed., Morgan Kaufman, 1996

2 . Hayes J. P., AComputer Architecture &amp
3. Siegel , H. J., Al nterconnection Network f
McGraw Hill, 199D

4. Design and Analysis of Parallel Algorith&cthim G. Akl

N ¢
or

CO-PO Mapping:

COs PO1 |[PO2 |PO3 [|PO4 |PO5 |PO6 [PO7 [PO8 |PO9 |[PO10 [PO11 |PO12
co1l 3 3 3 3 3 3 2

co2 3 3 3 3 3

co3 3 3 3 3 3 3

CO4 3 3 3 3 3 3

CO5 3 3 3 3 3

Course Name: Design & Analysis of Algorithm
Course Code: PCCCS402

Contact: 3:0:0

Total Contact Hours: 36

Credits: 3

Prerequisites: To know datastructure and basic programming ability

Course Objective(s):

1 The aim is tolearn how to develop efficient algorithms for simple computational tasks and
reasoning about the correctness of them

1 Through the complexity measures, different range of behaviors of algorithms and the notion of
tractable and intractable problems will bedarstood.

Course Outcome(s):

After completion of the course students will be able to

COL1: To understand and illustrate the concepts of time and space complexity, worst case, average
case and best case complexities and th&®bmptation.
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CO2: To analyze ahapply the design principles and concepts to various basic algorithm design viz.
dynamic programming, greedy method etc.

COa3: To understand and analyze the mathematical foundation of analysis of algorithms.

CO4: To understand, illustrate and analyze difeerent algorithmic design strategies of a given
problem.

COb5: To discuss, implement and analyze, verify the efficiency of a given algorithms using time and
space complexity theory.

Course Content:

Module-1 [4L]

Algorithm Development & Complexity Angsis: [4L]

Stages of algorithm development for solving a problem: Describing the problem, identifying a
suitable technique, Design of an algorithm, Proof of Correctness of the algorithm. Time and Space
Complexity, Different Asymptotic notatioristheir mathematicalignificance. Solving Recurrences:
Substitution Method, Recurrence Tree Method, Master Theorem (Statement Only).

Module-2 [14L]

Algorithm Design Techniques

Brute force techniquesTravelling Sales man Problem, Divide and Conquer Matrix
multiplication: St r assenos al gor i t-hAractiond rKeapsack probker,hJob q u e
Sequencing with Deadline, Graph Coloring, Finding Minimum Cost Spanning Tree, Dynamic
programming- O/1 Knapsack problem, Matrix chain multiplication, Travelling Salesman Problem,
BacktrackingN-Queens Probha, Knights Tour on Chess Board.

Module-3 [3L]

String matching problem:

Different technique$ Naive algorithm, string matching using finite automata, and Knuth, Morris,
Pratt (KMP) algorithm with theicomplexities.

Module-4 [5L]

Graph Algorithms

Single Source Shortest PathDi j kst rads Al gor it hinFloydWalshalp ai r
Algorithm. Network Flows, Maximum Flows' FordFulkerson Algorithm, Push Rabel
Algorithm, Minimum Cost Flow$ Cyde Cancelling Algorithm.

Module-5 [5L]

Complexity Classes:

The Class P, The Class NP, Reducibility andddfmpletenesé SAT (without proof), 3SAT,
Vertex Cover, Independent Set, Maximum Clique.

Module-6 [5L]

Approximation and Randomizeslgorithms [3L]

Approximation Algorithms- The setcovering problemi Vertex cover, Kcenter clustering.
Randomized AlgorithmsThe hiring problem, Finding the global Minimum.

Recent Trends [2L]

Text book:
1."Introduction to Algorithms" by Cormen, Leis®n, Rivest, Stein.
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Design” by Kleinberg and Tardogl. Design & Analysis of Algorithms, Gajendra Sharma,
Khanna Publishing House, New Delhi

ReferenceBooks:

lAiDesi gn

CO 1 PO Mapping:

Anal ysi s

and

Al gori t hmso

by

Har i

Mo h a

COs

PO1

PO2

PO3

PO4

PO5

POG6

PO7

PO8

PO9

PSO1

PSO3

CO1

3

3

PO10

PO11

PO12

PSO2

CO2

3

3

CO3

CO4

CO5

Paper Name: Operating System
Paper Code: PCGCS4(B
Contact Hours/Week: 3

Credit: 3

Total Contact Hours: 36L

Prerequisites:

1. Computer organization

2. Computer Architecture

3. Data Structures

4. Algorithms & Programming Concept

Course Outcome(s)

1. Describe how computing resources such as CPU, memory and I/O are managed by the operating
system.

2. Analyze kernel and user mode in an operatiyrgiem.

3. Solve different CPU scheduling problem to achieve specific scheduling criteria.

4. Apply the knowledge of process management, synchronization, deadlock to solve basic problems.
5. Evaluate and report appropriate design choices when solvirgaddlproblems

Course Content

Module i 1:[3L]

Functionalities of Operating System, Evolution of Operating System.

Types of Operating System: batch, mpltogrammed, timaharing, reatime, distributed, parallel,
Structural overview, Protection & Sedyr [3L]
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Module i 2: [11L]
Processes: Concept of processes, process states, PCB, process scheehpi@gtiog processes,
independent process, suspended process, Interaction between processes and -Q8celsser
communication: Message passing. [ 3L]
Threads: overview, benefitd threads, user and kernel level threads, Thread models.

2L]
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CPU scheduling: Scheduling criteria, preemptive & -poeemptive scheduling, scheduling
algorithms (FCFS, SJF, SRTF, RR, priority, multilevel queue, multilevel feedbaekiequ
scheduling).

Module 7 3:[11L]
Process Synchronization: background, critical section problem, synchronization hardware, classical

problems of synchronization (produesynsumer,

semaphores, monitors.

[6L]

[6L]

readessriter,

dining philosophers, etc),

Deadlocks: deadlock characterization, methods for handling deadlocks, deadlock prevention,
deadlock avoidance, deadkodetection, recovery from deadlock.[5L]

Module 4:[6L]

Background, logical vs. physical address space, swapping, contiguous memory allocation, paging,
Segmentation, TLB.
Virtual Memory: background, demand paging, page replacement algorithms ,(RERE Optimal),
thrashing, Working set model[3L]

Module 5:[5L]

[3L]

Disk structure, disk scheduling (FCFS, SSTF, SCANTAN, LOOK, GLOOK etc), disk
reliability, disk formatting, boot block, bad blocks.  [2L]
File: File concept, access methods, directory structure, file system structure, UNIX file
structure, allocation methods (contiguous, linked, indexed}sfraee management (bit veq.
[2L]I/O: /O hardware, polling, interrupts, DMA, caching, buffering, blockiman blocking 1/0.

Operating

[1L]
Text Book:
1. Abraham Silberschatz, Peter B. Galvin, Greg Gagne, Operating System Concepts.
2. Operating Systends Systems Programming byBalakrishna Prasad
Reference Book:
1. Di et el H. N., AAn Introduction to
2. Andrew TanenbauniModern Operating Systems, Prentice Hall.
3. William Stallings, Operating Systems, Prentice Hall.
CO PO Mapping:

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO11| PO12
COo1l |3 2
CO2 |3 3 2
CO3 |3 3 2 2 2
CO4 |3 2 2 1 2
CO5 |3 2 2 2
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CourseName: Formal Languageand Automata Theory
CourseCode:PCC-CS404

Contacts: 3:0:0

Total Contact Hours: 36

Credits: 3

Prerequisites:

1. Digital Logic
2. Computerorganization
3. ComputeFundamentals

CourseOQutcome(s):
CO1: To acquirethe knowledgeof the basicsof statemachineswith or without outputand
itsdifferent classifications
CO2: To understandynchronousequential circuitasthefoundation ofdigital system.
CO3: To apply techniquesof designinggrammarsand recognizersor several
programminganguages.

CO4:ToanalyzeT ur i ng 0 s ablgopewdrdicalgoritsms.

COb5: To perceiveahe powerand limitationof acomputer, andakedecisionson computability.

CourseContents:

Module-1: [9 L]

FundamentalsBasicdefinition of sequentiakircuit, block diagram,mathematical
representatiompnceptof transition table and transition diagrajil.]

Introduction to Finite State Model (FSM), Design of sequence detector, Finite State Machine,
Finite Automata, Deterministic Finite Automation (DFA) and Nadeterministic Finite
Automation (NFA),Transitiondiagrams, Transition tables and Languegmognizers[3L]

NFA with empty transitions, Equivaénce between NFA with and without empty traonsis.

NFA to DFA conversion[2L]

Minimization of FSM: Minimization Algorithm for DFA, Introductionto Myhill -NerodeTheorem
[2L]

Limitationsof FSM, Applicationof Finite Automata[1L]

Module-2: [7 L]

Finite Automata wi t hmathine.Rapresentatio @foMo@e &Medlye a | vy
Machine,Processing of the String through Moore & Mealy Machine, Equivalence of Moore &
Mealy Machinég' Inter-conversion[2L]

Equivalent states and Distinguishable States, Equivalence-aqdikalence, Minimizatio of

Mealy Machine[1L]

Minimization of incompletely specified machinet Merger Graph, Merger Table, Compatibility
Graph

[2L]

LosslessaandLossyMachinei TestingTable, TestingGraph[2L]

Module-3: [5 L]

Regular Languages Regular Sets, Regular Expressions Algebraic Rules for Regular
Expression®\ r d eThedrem statement and pr{idf]

ConstructingFinite Automata(FA) for givenregularexpressionsRegularstringacceptedy FA
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[2L]
ConstructingRegularExpressiorfor agivenFinite Automata[1L]
PumpingLemmaof RegularSets.Closurepropertiesof regular set$lL]

Module-4: [9 L]

GrammarFormalism- Context Free Grammars,Derivation trees, sententialforms. Right most
andeftmostderivation of strings, Pardaee,Ambiguity in contexfreegrammars[1L]
Minimization of ContextFreeGrammars[1L], Removalof null andunit production1L]
Chomskynormalform andGreibachnormalform. [1L]

PumpingLemmafor Context Fred_anguages[1L]

Enumeratiorof propertiesof CFL, Closurepropertyof CFL, O g d elenim&a& its applications
[1L],

Regulargrammarg right linearandleft linear grammaid L]

Pushdown Automata: Pushdown automatagdefinition. Introductionto DCFL, DPDA,
NCFL,NPDA[1L]

Acceptancef CFL, Acceptancéy final stateandacceptancey emptystateandits equivalence.
[1L]

Equivalenceof CFL andPDA, inter-conversionl1L]

Module-5: [5L]

Turing Machine:Turing Machine,definition, model[1L]
Design of TM, Computable

functions[IL] Chur c h dé s

hypothesis, counter machife]

Typesof Turing machine§lL]

UniversalTuring Machine,Halting problem[1L]

Textbook:

1.4 1 nt r otdAutmratadheoryLanguageandC o mp u t adopcrafti.&. and Uliman
J. D.,Pearson Education.

ReferenceBooks:
1. i F o r LarauagesndAutomatal h e o €.k.Nagpal,Oxford
2. A Swi t andFinite gutomatal h e o r yK@havi,ZndEdition., TataMcGrawHill

CO-PO Mapping:

CO/PO Mapping
Cb\ Programme Outcomes(POs)
POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO11| PO12

cot| 3 | 3| - | - | - -1 -1-7T- i i i
coz| 3 | - | 2 | - [ - | - | - [ - ]- : : :
co3| 3 | - | - | 2 | - -1 -1 -7- i i i
coa| - | 3| - | 3| - -1 -1 -71- i i i
cos| - | 3 | - | 2 - | -1 -1 -7- i i 2
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Course Name:Gender, Culture and Development
Course Code:HSMC 402

Contacts: 2L:0T:0P

Total Contact Hours: 24

Credit: 2

Prerequisite:None

Course Outcomés):

On successful completion of the learning sessions of the course, the learner will be able to:

CO1: Provide an analysis of the location of women in the processes of economic development; to
understand what economic development is, the scales or levels at which it occurs, and the centrality
of gender at every level.

CO2: Examine theoretical and ceptual frameworks for that analysis.

CO3: Reflect upon linkages between the global economy and the gendered macro and micro
process of development and transitions from 0
CO4: Explain the usefulness of a rights based approagénder justice.

CO5: Provide basis for research, practical action and policy formulation and or evaluating for
evaluating directions and strategies for social change from a gender perspective.

Course Content

Module 1:
Introduction to Gender, Definition of Gender, Basic Gender Concepts and Terminology,
Exploring Attitudes towards Gender, Social Construction of Gender[4L]

Module 2:
Gender Roles and Relations, Types of Gender Roles, Gender Roles and Relationships Matrix,
Genderbased Divisionand Valuation of Labour6L]

Module 3:

Gender Development Issues , ldentifying Gender Issues, Gender Sensitive Language, Gender,
Governance and Sustainable Development, Gender and Human Rights, Gender and
Mainstreaming[5L]

Module 4.

Genderbased Violence, The concept of violence, Types of Gepased violence, The
relationship between gender, development and violence, Gbasded violence from a human
rights perspectivg5L]

Module 5:
Gender and Culture Gdar and Film, Gender and Electronic Media, Gender and Advertisement,
Genderand Popular Literature4[]

Text Books:

1. Beneria, Lourdes. (2004). Gender, Development, and Globalization: Economics as if All
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People Mattered. Roultedge Press. (GDGE)

2. Molyneux and Razavi. (2002). Gender Justice, Development and Rights. Oxford University
Press (GJDR or WGD)

3. Visvanathan, Duggawiegersma and Nisonoff. (2011). The Women, Gender and
Development Reader. 2nd Edition. Zed Press (WGD)

CO-PO Mapping:

co PO | PO | PO | PO |PO|PO|PO|PO|PO|PO1|PO1|PO1|PSO|PSO|PSO
1 2 3 4 5 6 7 8 9 0 1 2 1 2 3
COo1 3 2 1 - 2 1 - - 2 3 3 1 - 2
COoZ 3 2 - 1 3 2 - 1 2 - 3 3 2 - 1
CO3 3 2 2 - 2 3 1 - 2 1 3 3 3 1 -
CO4 3 1 - 2 - - - 2 - 3 3 3 2 - 2
CSO 3 2 - - 1 2 - 2 - 3 3 3 1 -

CourseName: Probability and Statistics
CourseCode: BSC 401

Total Contact Hours: 36

Credit: 3

Prerequisite:

The students to whom theourse will be offered must have the concept of (10+2) standard algebra
and calculus.

Course Objectivds):

The purpose of this course is to provide students with the foundations of theory of probability and
statistical analysis mostly used in varied agglans in engineering fields

Course Outcomes):
On successful completion of the learning sessions of the course, the learner will be able to:

COL1:Recall the distinctive principles of probability and statistics.

CO2:Understand the theoretical workingstleeory of probability and tests of hypotheses.

CO3: Apply statistical methods to compute and explain point estimators and interval estimators for
mean, variance and proportion

CO4:Analyze statistical data from engineering experiments

CourseContent
Module 1 (Probability and Random Variables) (15Hours)

The axioms of probability Conditional probat
random variables, probability mass, probability density and cumulative distribution functions,
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mathematical expectation, Moments, Moment generating functionsmigal, Poisson, Geometric,
Uniform, Exponential and Normal distributions.

Module 2 (Two dimensionalrandom variables) (5 Hours)

Joint distributions, Marginal and conditional distributions, Covariance , Correlation and linear
regression, Transformah of random variables , Central limit theorem (for independent and
identically distributed random variables).

Module 3 (Sampling Distribution) (3 Hours)

Distributions of the sample mean and the sample variance for a normal pop@ati&guare, t and
F distributions, problems

Module 4 (Estimation) (4 Hours)

Unbiasedness, consistency, the method of moments and the method of maximum likelihood
estimation, confidence intervals for parameters in one sample and two sample problemmsbf nor
populations, confidence intervals for proportions, problems

Module 5 (Testing of Hypothesel(9 Hours)

Null and alternative hypotheses, the critical and acceptance regions, two types of error, power of the
test, the most powerful test and NeyriRgason Fundamental Lemma, tests for one sample and two
sample problems for normal populations, tests for proportions, Chi square goodness of fit test and its
applications, problems.

Project Domains:

Construction of Univariate and Bivariate frequency tables
Diagrammatic and Graphical representation of data.

Fitting of discrete and Continuous distributions

Regression Analysis

Curve Fitting

Tests of significance with regard to Single Mean, Two Means
Construction of Confidence intervals for Mean, Variance angdttion

NookrwhE

Text and Reference Books:

1. Shel don M. Ross, Al ntroduction to Probabil
Academic Press, (2009).

2. D. C. Mont gomery and G. C. Runger, AnAppl i ed
edition, John Wiley & Sons, (2009)..

3. Robert H. Shumway and David S. Stoffer, ATi
Exampleso, Third edition, Springer Texts ir

4. N. G. Das: Statistical Methods, TMH.

5. Sancheti D. S. &Kapoor,V.K. : Statistics Theory , Method & Applicatiddyltan chand &

sons ,
New Delhi

6. N.K.Dutta (2004). Fundamentals of Biostatistics, Kanishka Publishers.
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CO-PO Mapping:

I PO| PO1| PO2| PO3| PO4 | PO5 | PO6| PO7 | PO8| PO9 | P10| P11 | P12
CO1 3 [ 1] 1| - - - ; ; A N R ]
CO2 3 2 1] - - - - - A
CO3 3 | 2] 2| - - - - - -1 - ]
CO4 3 3] 23] - - - - A R B ]

B.Practical

CourseName: Computer Organization and Architecture Lab
CourseCode: PCC-CS491

Contact: 0:0:3

Credits: 1.5

Prerequisites:
Knowledgeof designingdifferent circuitsn ComputerOrganizatioriLab

CourseQutcome(s):

CO1: Ability to design the basic gates

CO2: Ability to verify the truth table.

CO3: Implement basic knowledge of Hardware description Language.
CO4: Design circuit using Xilinx tools.

List of Experiment:

. Implementdifferenttypesof Basicgates andimulatefor truth tableverification.

. Implementhalf addercircuit andsimulatefor truth tableverification.

. Implement fulladdercircuit andsimulatefor truth tableverification.

. Implementhalf subtractorcircuit andsimulate fortruth tableverification.

. Implement fullsubtractorcircuit andsimulatefor truth tableverification.

. ImplementMultiplexer, DeMultiplexercircuit andsimulatefor truth tableverification.
. ImplementEncoderDecoder circuibndsimulatefor truth tableverification.

. Implementdifferenttypesof flip flop andsimulatefor truth tableverification.

. Implementdifferenttypesof parallelcircuits (SISO,SIPO,PISO,PIP@ndsimulatetheresult.
10.ImplementALU andsimulatetheresult.

11.ImplementRAM chip andsimulatetheresult.

12.InnovativeExperiments.

OCoOoO~NOOUIThWDNPEF
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CO-PO Mapping:

COs PO1 |PO2 |PO3 |PO4 |PO5 |PO6 |PO7 |PO8 |PO9 [PO10 PO11 PO12
CO1 3 3 2 2 2 2 - 2 - - - -
CO2 3 3 3 3 3 3 - - - - - -
CO3 3 2 2 2 2 - - 2 - - - -
CO4 3 3 2 2 2 2 - - - - - -

Course Name: Design & Analysis of Algorithm Lab
Course Code: PCCCS492

Contact: 0:0:2

Credit: 1.5

Prerequisite:
Programming knowledge

Course OQutcomés):

On completion of the course students will be able to

CO1:To identify and prove the correctness and analyze the running time of the basic algorithms for
those classic problems in various domains.

CO2To understand and illustrate methods for analyzing the efficiency and correctness of algorithms
(such as exchanggguments, recurrence, induction, and average case analysis)

CO3: To analyze and design algorithms using the dynamic programming, greedy method,
Backtracking, Branch and Bound strategy, and recite algorithms that employ this strategy.

CO4: To understandgompare, contrast, and choose appropriate implementation of the algorithmic

design techniques to present an algorithm that solves a given problem.

CO5:To Identify and analyze criteria and specifications appropriate to new problems.

Course Content:

A.
B.

mo o

n

Implementation of various Divide & Conquer Methods; viz. Matrix Multiplication.
Implementations of various Dynamic Programming Methods, viz. Matrix Chain
Multiplication Method, Travelling Salesman Problem etc.

Implementations of various Brunch & Bound Tecluas, viz.

Implementations of various Backtracking Methods, viQQueen Problem.

Implementations of Greedy Method, viz. Fractional Knapsack Problem, Job Sequencing
Problem etc.

Implementations of String Matching Algorithm viz. Naive Algorithm, Stringdiang with

Finite Automata etc.

| mpl ementations of Various Graph Algorithm
etc.

Implementation of some Real Life Trendy Problems.
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CO T PO Mapping:

COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 |PO8 PO9 |PO10 PO11 PO12 PSO1|PSO2 PSO3
col| 3 3 3 3 - - - - - - 2 - 2 2 3
CO2 3 3 3 3 2 3 3
co3 3 3 3 3 2 3 3 3
co4 3 3 3 3 2 3 2 3
CcO5 3 3 3 3 2 3 3 3

Paper Name:Operating Systems Lab
Code: PCC-CS493
Allotted hours: 36L

Prerequisites:

1.
2.
3.

Computer organization
Computer Architecture
Data Structures

4. Algorithms & Programming Concept

Course Outcome(s):

CO1:Analyze different aspects of Linux.

CO2:Create or design different scripts using shell programming.

CO3:Implement process, thread, semaphore concept of operating system.

CO4:Create shared memory with the implementation of reading from, write into shared memory.

Course Contents

1.

Essential Linux Commands[9P]: Commands for files and directories cd, cp, mv, rm, mkdir,
more, less, creating and viewing files, using cat, file comparisons, View files, kill, ps, who,
sleep, grep, fgrep, find, sort, cal, banner, touch, file related codwiians, sat, cut, grep etc.
Mathematical commandsexpr, factor, units, Pipes(use functions pipe, popen, pclose), named
Pipes (FIFOs, accessing FIFO)

. Shell Programming [6P]: Creating a script, making a script executable, shell syntax (variables,

conditions, control structures, functions, and commands).

Process [3P] Starting new process, replacing a process image, duplicating a process image.
Semaphore [3P]: Programming with semaphores (use functions semget, semop,
semaphore_p, semaphore_v).

POSIX Threads[6P]: Programming with pthread functions(viz. pthread_create, pthread_join,
pthread_exit, pthread_attr_init, pthread_cancel)

Shared Memory [9P]: Create the shared memory , Attach the shared memory segment to the
address space of the calling proceRead information from the standard input and write to the
shared memory,
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Read the content of the shared memory and write on to the standard output , Delete the shared
memory

Books:

1. Yashavant P. Kanetkar, UNIX Shell Programmingedition, BPB Publications
2. Beej's Guide to Unix IPC

3. W. Richard Stevens, UNIX Network Programmintf! @dition, Prentice Hall

CO PO Mapping:

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO11| PO12
COo1 |3 2
COo2 |3 3 2
CO3 |3 2 2 2 2 2
CO4 |3 2 2 1 2

Course Name: Programming using Python
Course Code: ESC491

Contact: 0:0:3

Credits: 1.5

Prerequisites:
Knowledge of Mathematics and basic concepts of Programming

Course Outcome(s):

CO1: Understand basic of PythBnogramming Language

CO2: Understand the use of Conditional statement and Loops

COa3: Learn functions in python and represent collection type data using List and Dictionary
CO4: Read and write data from & to files in Python

COb5: Understand Numpy arrand numerical operations on Numpy array.

Course Contents

1. Basics of Python:Python Installation, python variables, data types and Operator.
2. Loops: While and For loops, Python Syntax, Colon & Indentation, Conditional
Statements: if, elif and else.

Functions: Defining Functions in python; passing arguments.

String: Python Programming to explore string functions

Lists: Python programs using Lists; understand the use of List methods, Slicing on List.

Sets Working with Sets; Write programs to shaolfferent set operations.

Dictionary: Demonstrate the use of Dictionaries

File handling: Reading & Writing data from a file, Redirecting output streams to files.

Numpy: Numerical operations using Numpy array; slicing numpy array; stacking numpy arrays;
Write programs to show different numerical operations on numpy array;.

©CoNO O AW
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CO-PO Mapping:

CO |[PO1 [PO2 [PO3 [PO4 [PO5 [PO6 |PO7 | PO8 [PO9 [PO10 [PO11 | PO12
co1l | 2 - - 2 - - - - - - 1
co2 | 2 3 - 2 - - - - - - -
CO3 | 2 3 3 2 - - - - - - 1
Co4 | 2 3 2 2 - - - - - - - -
CO5 | 3 3 3 3 - - - - - - 2
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3" Year I** Semester: & Semester

Sl. Category Course Code Course Title Hours per week |Credits
No.
T|P Total
A. THEORY
1| Humanities and Socig HSMC 505 Principles of Management
Sciences including 0 0 2 2
Management courses
2| Program Core Course, PCGCS501 | Compiler Design 0 0 3 3
3| Program Core Course| PCGCS502 | Database Management Syster 0 0 3 3
4 | Program Core Course| PCGCS503 Object Oriented Programmin o lo 3 3
using Java
5 | Professional Elective PEGCST- AdvancedAlgorithms
courses 501
PEGCSS501 | Advanced Computer
Architecture
0 3 3
PEGCSD-501 | Neural Networks and Deep
Learning
PEGCSA-501 | Artificial Intelligence
B. PRACTICAL
6 | Program Core Course| PCGCS591 | Compiler Design Lab 0 3 31
5
7 | Program Core Course| PCGCS592 EaéabaSMa”agemenWStemS 0o |3 3|1
a
5
8| Program Core Course| PCGCS593 | ObjectOrientedProgramming o |3 3|1
usingJaval.ab .
5
9 |Professional Elective | PEGCST-591 Advanced Algorithmd.ab 0 |3 3[1
courses :
5
PEGCSS-591] Advanced Computer
Architecture Lab
PEGCSD-591 Neural Networks and Deep
Learning Lab
PEGCSA-59 Artificial Intelligence Lab
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10 PROJECT PR 591 Minor Project | 2l 1
11 | PROJECT PR 592 Skill Development V: 1
Soft Skill & Aptitudel 0
5
C. MANDATORY ACTIVITIES / COURSES
12 MC MC 501 Constitution of India 3 3Units
TOTAL CREDIT WITHOUT MOOCS COURSES 21.5
D. MOOCS COURSES**
1 MOOCS HM501 MOOCS COURSHII 4 4
3 COURSES
TOTAL CREDIT WITH MOOCS COURSES 25.5

Collective Data from 3rd to 6th Semester (Summer/Winter Training during Semeser Break &

Internship should be done after 5th Semester or 6th Semester). All 4ated certificates to be
collected by the training/internship coordinator(s).
* MOOCS COURSES for HONOURS/MINOR Degree are Program specific and to be taken
from MOOCS BASKET

83| Page



R21 B.Tech CSE

Syllabus of " Semester

A.Theory

Paper name: Principles of Management
Paper Code: HSMC 505

Credits: 2

No. of lectures: 24

Course Objective(s):

1 To understand and apply management principles in to manufacturing organization.
1 To understand concepts of work study, method study, and Quality control method to improve
performance of any organization.

Course Outcome(s):

On completion of the courseusients will be able to

CO1: To recall and identify the relevance of management concepts.

CO2: To apply management techniques for meeting current and future management challenges
faced by the organization

CO3: To compare the management theories madiels critically to solve reallife problems in an
organization.

CO4: To apply principles of management in order to execute the role as a manager in an
organisation.

Course Content:

Module-1: Management Concepts: Definition, roles, functions and impaetaricManagement,
Evolution of Management thoughontribution made by Taylor,Fayol,Gilbreth,Elton
Mayo,McGregor,Maslo4L)

Module - 2: Planning and Control: Planning: Nature and importance of plannintypes of

planning, Levels of planning The PlanningProcess.iMB O, SWOTanal ysi s, M
Approach.

Organising for decision making: Nature of organizing, span ofcontrol, Organisational stilicterre
andstaff authority.

Basic control processcontrol as a feedback systémFeed Forward ContrdlRequirements for

effective control control @L)

Module - 3: Group dynamics. Types of groups, characteristics, objectives of Group Dynamics.
Leadership: Definition, styles & futions of leadership, qualities for good leadership, Theories of
leadership4L)

Module i 4: Work Study and work measurement:Definition of work study Method Study Steps,

Tools and Techniques used in the Method Study and Work Measurement Time Study: Aim &
Objectives, Use of stopwatch procedure in making Time Study. Performance rating, allowances and
its types. Calculation of Standard Time. Work sanggfh)
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Module - 5: Marketing Management. Functions of Marketing, Product Planning and development,
PromotionalStrategy 2L)

Module - 6: Quality management Quality definition, Statistical quality control,acceptance
sampling ,Control ChartsMean chart, range chart,c chart,p chart,np chart, Zero Defects, Quality
circles,, Kaizen & Six Sigma ,IS@000 Implementation steps, Total quality manager(&it

Text Books:
1. Essentials of Management, by Harold Koontz & Heinz Weihrich Tata McGraw
2. Production and Operations Managemimiswathapa,K .Shridhara Bhat,Himalayan
Publishing House

References:
1. Organizational Behavior, by Stephen Robbins Pedestutation, New Delhi
2. New era Management, Daft, 11th Edition, Cengage Learning
3. Principles of Marketing, Kotlar Philip and Armstrong Gary, Pearson publication

CO-PO Mapping:

COs PO1| PO2| PO3|PO4| PO5| PO6| PO7 | PO8 | PO9 | PO10 |PO11| PO12

COo1 2 2 3 3 2
CO2 2 3 3 3 3
COo3 2 2 2 3 3
CO4 3 2 2 3 3

Course Name:Compiler Design
Course Code:PCGCS501
Contact: 3:0:0

Total Contact Hours: 36
Credit: 3

Prerequisites

Mathematics

Concepif programminganguages

Datastructures

Computerarchitecture

Formallanguagesindautomataheory

Someadvancednathmight berequiredif you adventurén codeoptimization

2 e
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CourseObijective(s):

1 Tomakethestudentunderstandhe processnvolvedin acompiler

1 To createan overall view of various types of translators,linkers, loaders,and phasesof a
compiler

T To understandhe conceptof syntaxanalysis,varioustypesof parsersespeciallythe top-down
approach

T To createawarenesamongstudentsaboutvarious type®f bottomup parsers,

1 To understandhe syntaxanalysisand,intermediatecodegenerationtype checking,the role of
symbol table and its organization,Code generation, machingdependentode optimization
andinstructionscheduling

CourseQutcomeg(s):

After the completionof thecoursethe studentswill beableto
CO1.:lllustratethe basicconcepif compilersanddiscussonthecomponentaiswell asthe

strengthsaandweaknessesf variousphase®f designinga compiler[CO1]
CO2:Explaintherole of finite automatan compilerdesign[CO2]

CO3: Designandanalysealgorithmsfor syntacticor parsingtechniguesndsemanti@analysisof the

proces®f designingcompilers [CO3]
CO4:Formulatethetheoriesof creatingsimplecompilersusingC programmindanguages|CO4]

CourseContents

Module-1[7L]

Compilers, Cousins of the Compiler, Analysimthesis model, Phases of the compiler, Role of
the lexical analyser, Token®atterns, Lexemes, Input buffering, Specifications of a token,
Recognition of tokens, Finite automata, From a regeiquressionto an NFA, From a regular
expressiorio DFA, Designof alexical analysegeneratofLex).

Module-2 [10L]

The role of a parser, Context free grammars, Writing a grammar, Top down Parsing, Non
recursive Predictive parsing (LLBottom up parsing,Handles, Viable prefixes, Operator
precedence parsing, LR parsers (SLR, LALR, Canonical LR), Pgesmrators (YACC), Error
Recovery strategies for different parsing techniques, Syntax directed translation: Syntax directed
definitions, Constructionof syrntax trees, Bottom-up evaluationof S-attributed definitions, L-
attributeddefinitions,Bottom up evaluationof inheritedattributes.

Module-3[7L]

Type systems, Specification of a simple type checker, Equivalence of type expressions, Type
conversions, Source languaggsues (Activation trees, Control stack, scope of declaration,
Binding of names), Symbol tables, dynamic storage alloctgiimiques.

Module-4 [4L]

Intermediatelanguages Graphical representationThreeaddresscode, Implementationof three
addresstatementgQuadruplesTriples, Indirecttriples).

Module-V [8L]
Consideration for Optimization, scope of optimization, local optimization, loop optimization,
folding, DAG representatiorklow Graph,Dataflow equationglobal optimization,redundansub
expressionelimination, induction variable elimination, copy propagation,basic blocks & flow
graphs, transformation of basic blocks, DAG representationof basic blocks, peephole
optimization, Object code forms, machinedependentode optimization, registerallocationand
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assignmentgenericcodegeneratioralgorithms,DAG for registerallocation.

Text Books

1. Aho,A. V., Sethi,R.,& Ulliman,J.D. AddisonWesley,2007.CompilersPrinciples,Techniques,
andTools.

2. Holub,A. I. (1990).Compilerdesignin C (Vol. 5). EnglewoodCliffs, NJ: PrenticeHall.

ReferenceBooks

1. Chattopadhyays. (2005).CompilerDesign.PHI LearningPvt. Ltd.

2. Tremblay,J.P.,& Sorenson, RG. (1985).TheoryandPracticeof CompilerWriting. McGraw
Hill, Inc.

3. Appel,A. W. (2004).Moderncompilerimplementatiorin C. Cambridgeuniversitypress.

4. Barrett,W. A., Bates,R. M., GustafsonD. A., & Couch,J. D. (1986).Compilerconstruction:
theoryandpractice SRA SchoolGroup.

CO-PO Mapping:

PO1 | PO2 | PO | PO4 | PO5 | PO6 | PO7 | PO8 | PO | PO1 | PO1 | PO1
3 9 |o 1 2
col 3 - - - - - - B - B - -
co2 |3 2 - - - - - B - B - -
CO3 | - 3 3 - - - B - B - -
co4 |- 3 - - - - - B - B - -

Name ofthe Paper: Database Management System
Paper Code: PCGCS502

Contact (Periods/Week): 3:0:0

Credit Point: 3

No. of Lectures: 36

Prerequisite:
1. Logic of programming language
2. Basic concepts of data structure and algorithms

Course Outcome(s):

On completion of the course students will be able to:

CO1 To Understandhe basic concepts and utility of Database management system

CO2 To Designan Entity Relationship ({R) Diagram and relational model for an application.
CO3To Analyze and creatihe relational database based on normalization

CO4 To Determinewhether the transaction satisfies the ACID properties.

CO5 To Implement and maintain the database of an organization

Module 1:

Introduction [3L]

Concept & Overview of DBMS, Data Models, Database Languages, Database Administrator,
Database Users, Three Schema architecture of DBMS.
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Module 2:

Entity -Relationship and Relational Database Model [11L]

Basic concepts, Design Issues, Mapping Constrakkgys, EntityRelationship Diagram, Weak
Entity Sets, Extended-R features, case study onREModel. Structure of relational Databases,
Relational Algebra, Relational Calculus, Extended Relational Algebra Operations, Views,
Modifications of the Database.

Module 3:

SQL and Integrity Constraints [6L]

Concept of DDL, DML, DCL. Basic Structure, Set operations, Aggregate Functions, Null Values,
Domain Constraints, Referential Integrity Constraints, assertions, views, Nested Subqueries,
Database security aligation development using SQL, Stored procedures and triggers.

Module 4:

Relational Database Design [8L]

Functional Dependency, Different anomalies in designing a Database., Normalization using
functional dependencies, Decomposition, Be@meld Nornal Form, 3NF, Normalization using
multi-valued dependencies, 4NF, 5NF, Case Study

Module 5:

Internals of RDBMS [9L]

Physical data structures, Query optimization: join algorithm, statistics and cost bas optimization.
Transaction processingConcurrency control and Recovery Management: transaction model
properties, state serializability, lock base protocols; two phase locking, Dead Lock handling.

Module 6:

File Organization & Index Structures [6L]

File & Record Concept, Placing file recerdn Disk, Fixed and Variable sized Records, Types of
SingleLevel Index (primary, secondary, clustering), Multilevel Indexes

Text Books:

1. Henry F. Korth and Silberschatz Abraham, AL
2. Elmasri Ramez and Novatht®h a mk ant |, AFundamental s of Dat
Cummings Publishing. Company.

Reference:

1. AFundament als of Database Systemso, Ramez
Publishing.

2. Ramakrishnan: Database Management System, McBilhw

CO-PO Mapping:

CO# |P | PO |PO3|PO4|PO5|PO6|PO7|PO8|PO9|PO1|PO1|PO1
O |2 0 1 2
1

Co1l |3 |3 3 3 2

co2 |3 |3 3 2 2

Co3 |3 |3 3 3 3 2 1

Co4 |3 |3 3 2 3 2 2

COo5 |3 |2 3 2 3 2 2 1 1
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Course Name: Object Oriented Programming using Java
Course Code: CS504A

Contact: 3:0:0

Total Contact Hours: 36

Credits: 3

Prerequisite: Partial Object Oriented Programming using C++

Course Outcome(s):

CO1: Design the process of interaction between Objects, classes & methods w.r.t. Object Oriented
Programming.

CO2: Acquire a basic knowledge of Object Orientation with different properties as well as different
features of Java.

CO3: Analyze various activitiesf different string handling functions with various 1/0O operations.
CO4: Discuss basic code reusability feature w.r.t. Inheritance, Package and Interface.

CO5: ImplementException handling, Multithreading and Applet (Web program in java)
programming concepn Java.

Course Contents:

Module 1: [2L]

Introduction:

Object Oriented Analysis (OOA) & Object Oriented Design (OG@oncepts of object oriented
programming language, Relationships among objects and classesalization, Specialization,
Aggregation, Association, Composition, links, Metdass. [1L]; Object Oriented Programming
concepts Difference between Java and C++; Different features of [ldja

Module 2: [10L]

Java Basics:

Basic concepts of java programmingdvantages of javaByte-code & JVM, Data types, Different
types of Variables[1L] ; Java Operators & Control statemefitk]; Java loops[1L]; Array[1L]
;Creation of class, object, methddL]; Constructor Definition, Usage of Constructor, Different
types of Constructor[1L]; finalize method and garbage collection, Method & Constructor
overloading[1L]; this keyword, use of objects as parameter & methods returning olpjegtsCall

by value & call by referenc¢lL]; Static variables & methods. Nested & inner clasgas.

Module 3: [5L]

Basic String handling & I/0O:

Basic string handling conceptSoncept of mutable and immutable string, Methods of String-class
charAt(), compareTo(), equals(), equalsignoreCase(), indexOf(), length() , substfirig().
toCharArrg(), toLowerCase(), toString(), toUpperCase() , trim() , valueOf() methods, Methods of
String buffer classappend(), capacity(), charAt(), delete(), deleteCharAt)]; ensureCapacity(),
getChars(), indexOf(), insert(), length(), setCharAt(), setLengthpstring(), toString()[1L]
;Command line arguments, basics of /0 operatioksyboard input using BufferedReadét] ;
Scanner class in Java I/O operatjibh];

Module 4: [8L]
Inheritance and Java Packages:
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Inheritance- Definition, Advantages, Dfierent types of inheritance and their implementat{dh]
;Super and final keywords, super() methfil.]; Method overriding, Dynamic method dispatch.
[1L]; Abstract classes & methodglL]; Interface- Definition, Use of Interface[lL]; Multiple
inheritance by using Interfac¢lL] ; Java Packageefinition, Creation of packagefglL]; Java
Access Modifiers public, private, default and protectddjporting packages, member access for
packages1L]

Module 5: [11L]

Exception handling, Multithreading and Applet Programming :

Exception handling Basics, different types of exception classes. Difference between Checked &
Unchecked ExceptioflL]; Try & catch related case studigd.]; Throw, throws & finally.[1L];
Creation of user defined exceptioflL]; Multithreading- Basics, main threafllL]; Thread life
cycle[1L]; Creation of multiple threadgeld(), suspend(), sleep(n), resume(), wait(), notify(),
join(), isAlive().[1L] ; Thread priorities, threadynchronizatioflL]; Interthread communication,
deadlocks for threafid]; Applet Programming Basics, applet life cycle, difference between
application & applet programmifit)]; Parameter passing in applgtd.]

Textbooks:
1. Herbert Schildi "Java: TheComplete Referencei"9" Ed.i TMH
2. E. Balagurusamy " Programming With Java: A Primeii "3rd Ed.i TMH.

Reference Books:
1. R.K Dasi " Core Java for Beginnersi"VIKAS PUBLISHING.
2. Rambaugh, James Michael, Blahd Object Oriented Modelling and Desid' i Prentice
Hall, India.

CO-PO Mapping:

CO & PO Mapping
PO PO1| PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12

CcO

CO1 2 3 3 2 - - - - - - - -
co2 | 3 | 2 3 1 - - - - - - - -
CO3 3 3 2 3 - - 2 - 1 - - -
CcCo4 | 2 - 2 | 2 - - - - - - - -
CO5 | 2 - 3 1 2 - - - 2 - 2 -
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Course Name: Advance Algorithm
Course Code:PEC-CS-T-501
Contact: 3:0:0

Total Contact Hours: 36

Credits: 3

Prerequisites: Design & Analysis of Algorithm (PCLS402)

CourseObjective(s)

1 The aim is tolearn how to develop efficient algorithms for simple computational tasks and
reasoning about the correctness of them

1 Through the complexity measures, different range of behaviors of algorithms and the notion of
tractable and intractable problems will bedarstood.

Course Outcome(s):
After completion of the course students will be able to

CO1 Analyze the complexity/performance of different algorithms.

CO2 Determine the appropriate data structure for solving a particular set of problems.
CO3 Categorize th different problems in various classes according to their complexity.
CO4 Achieve an insight of recent activities in the field of the advanced data structure.

CO5 Design and build solutions for a real world problem by applying relevant distributions

Course Content:

Module-1[4L]

Sorting:

Review of various sorting algorithms, topological sorting

Graph:

Definitions and Elementary Algorithms: Shortest path by BFS, shortest path hwedgded case
(Dijkasra's), DFS and computation of strongly coneg&otomponents, emphasis on correctness
proof of the algorithm and time/space analysis, example of amortized analysis.

Module-2  [6L]

Matroids:

Introduction to greedy paradigm, algorithm to compute a maximum weight maximal independent
set. Application to N6 T.

Graph Matching:

Algorithm to compute maximum matching. Characterization of maximum matching by augmenting
paths, Edmond's Blossom algorithm to compute augmenting path.

Module-3 [16L]

Flow-Networks:

Maxflow-Mincut Theorem, Ford Fulkerson Method tongmute Maximum Flow, EdmonKarp
maximumflow algorithm.

Matrix Computations:

Strassen's algorithm and introduction to divide and conquer paradigm, inverse of a triangular matrix,
relation between the time complexities of basic matrix operations;dddBnposition
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Shortest Path in Graphs:

Floyd-Warshall algorithm and introduction to dynamic programming paradigm. More examples of
dynamic programming.

Modulo Representation of integers/ polynomials:

Chinese Remainder Theorem, Conversion betvbeserepresentation and modutepresentation.
Extension to polynomials. Application: Interpolation problem.

Discrete Fourier Transform (DFT):

In complex field, DFT in modulo ring. Fast Fourier Transform algoritohonhageétrassen
Integer Multiplication algorithm

Amortized Analysis:

Aggregate, Accounting, and Potential Method

Module-4[10L]

Linear Programming:

Geometry of the feasibility region and Simplex algorithm

NP-completeness:

Examples, proof of Nfhardress and NRRompleteness. One or more of the following topics based
on time and interest Approximation algorithms, Randomized Algorithms, Interior Point Method,
Advanced Number Theoretic Algorithm

Problem Solving Application

Recent Trends in problem solgirparadigms using recent searching and sorting techniques by
applying recently proposed data structures.

Text book:

1. "Introduction to Algorithms" by Cormen, Leiserson, Rivest, Stein.

2. "The Design and Analysis of Computer Algorithms" by Aho, Hopcroft, Utinga "Algorithm
Design" by Kleinberg and Tardos. 4. Design & Analysis of Algorithms, Gajendra Sharma,
Khanna Publishing House, New Delhi

ReferenceBooks:

1. "Algorithm Design" by Kleinberg and Tardos.
2. Design & Analysis of Algorithms, Gajend&arma, Khanna Publishing House, New Delhi

CO T PO Mapping:

COs| PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | PO9 |PO10|PO11|PO12|PSO1|PSO2|PSO3
co1| 3 3 3 3 - - - - - - - 2 2 2 3
CcO?2 3 3 3 3 - - - - - - - 2 2 3 3
CcO3 3 3 3 3 - - - - - - - 3 3 3 3
CcO4 3 3 3 3 - - - - - - - 3- 3 2 3
CcO5 3 3 3 3 - - - - - - - 3 3 3 3
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Name of the Paper: Advanced Computer Architecture
Paper Code: PECCS-S-501

Contact (Periods/Week):3:0:0

Credit Point: 3

No. of Lectures: 36

Prerequisite:
1. Familiarity with thefunctionalities of basic digital computer system.
2. Fundamentals of Computer Architecture.

Course Objective(s):

A To understand the Concept of Parallel Proces
A To implement the Hardware for Arithmetic Ope
A To a npetfoymarce df different scalar Computers

A To understand the Pipelining Concept for a ¢
A To | earn the per f o-pipalmingesviromrhentpniaprecessoni ng and r

Course Outcomes(s):

CO1 To acquire the knowledge of radlelism and pipelining

CO2 To develop knowledge of parallel processing

CO3 To combine the concept and design techniques of interconnection network
CO4 To acquire the knowledge of shared memory architecture

COS5 To describe the fundamentals of embeddetesysrchitecture

Module 1: Introduction to Advanced Computer Architectures [5L]

Different types of architectural classificationsnstruction vs. data (SISD, SIMD, MISD, MIMD),
serial vs. parallel, pipelining vs. parallelism; Pipelining: Definition, etéht types of pipelining,
hazards in pipelining.

Concept of reservation tables, issue of multiple instructions with minimum average latency (MAL).

Module 2: Parallel Processing & ILP [8L]

RISC architecture, characteristics of RISC instruction set & Riip€line, its comparisons with

CISC, necessity of using optimizing compilers with RISC architecture, Review of instrletign
parallelismSuper pipelining, Superscalar architecture, Diversified pipelines and out of order
execution, VLIW architecture, Daflow and Control Flow Architectures, Loop Parallelization

Module 3: Interconnection Networks [13L]

Desirable properties of interconnection networks, static interconnection neiwgakis, cycle,
doubleloop, star, wheel, 2D mesh and its variants, mmuksh, tree, shufflexchange, cube,
cubeconnected cycles.

Dynamic interconnection networks: concept®locking, rearrangeable and blocking but
rearrangeable networks, various types of multistage interconnection networks- (dds¥bar,
clos,baseline, omega, Benes.

Module 4: Shared Memory Architecture [5L]
Fundamentals of UMA, NUMA, NORMA,COMA architeures, Performance measurement for
parallel architecturesAmadahl 6s | aw, Gustafson's | aw.

Module 5: Embedded System Architecture [5L]
Definition, Example, Classification of Embedded system, Embedded System Design Issues:
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Hardware issues (Processor, Memd’eripherals) ,Software issues (Programming Languages, Time
Criticality, RTOS).

Text Books:

1. J. L. Hennessey and D. A. Patterson: Computer Architecture: A Quantitative Approach, 5th
edition, Morgan Kaufmann, 2012.

2. K. Hwang and F. A. Briggs: ComputArchitecture and Parallel Processing, Tata McGraw Hill,
New Delhi.

Reference Books:

1. Tseyun Feng, A Survey of Interconnection Networks, IEEE, 1981.

2. Selim G. Akl, The Design and Analysis of Parallel Algorithms, Prefitelg 1989.

3. Raj Kamal, Enbedded Systems Architectures Programming and Design, Second Edition The
MacGrawHill(for Embedded System).

CO-PO Mapping:

CO POl |PO2 |PO3 |PO4 |PO5 | PO6 | PO7 | PO8 | PO9| PO10| PO11| PO12
CO1 |3 - - - - 3 2 - - - 2 2
Cco2 |3 3 1 - - 3 - - 2 2 - 3
CO3 |3 3 3 2 3 3 - 2 - - - 1
CO4 |3 3 3 2 3 2 2 2 - 2 1 1
COS5 |3 2 2 2 2 2 - - 3 2 2 2

Paper Name: Neural Networks and Deep Learning
Paper Code: PECCS-D-501

Contact (Periods/Week):3:0:0

Credit Point: 3

No. of Lectures: 35

Prerequisite:
1. A solid background in Statistics, Calculus, Linear Algebra and Probability.
2. Good Exposure of Python packages like, Numpy, Pandas, Matplotlib,-Beikit

Course Objective(s)

1 To introduce the fundamental techniques and principles of Neural Networks
1 To study the different models in ANN and their applications

1 To familiarize deep learning concepts with CNN and RNN

Course Qutcome(s)
On completion of the course students will be able to

CO1:Understand the basic concepts in Neural Networks and Deep Learning and applications.
CO2:Understand th&hallow & Deep Neural Networks.
CO3:Understand the Convolutional Neural Network modeldrfages.
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CO4:Understand the Recurrent Neural Network models for Sequence data.

Module 1: Introduction to Neural Networks and Deep Learning [8L]

What is a Neural Network? Supervised Learning with Neural Networks, why is Deep Learning
taking off? Binary Classification, Logistic Regression, Logistic Regression Cost Function, Gradient
Descent, Derivatives, Computation Graph, Derivatives with a Computation Graph, Logistic
Regression Gradient Descent, Vectorization, Vectorizing Logistic Regressiaoyivieg Logistic
Regression's Gradient Output.

Module 2: Shallow Neural Network & Deep Neural Network [9L]

Neural Networks Overview, Neural Network Representation, computing a Neural Network's Output,
Vectorizing Across Multiple Examples, ActivatioRunctions, why do you need Ndmnear
Activation Functions? Derivatives of Activation Functions, Gradient Descent for Neural Networks,
Backpropagation Intuition, Random Initialization, Deeplaiger Neural Network, Forward
Propagation in a Deep Network, tiey your Matrix Dimensions Right, Building Blocks of Deep
Neural Networks, Forward and Backward Propagation, Parameters vs Hyperparameters.

Module 3: Foundations of Convolutional Neural Networks[9L]

Computer Vision, Edge Detection Example, Paddingid& Convolutions, Convolutions Over
Volume, One Layer of a Convolutional Network, Simple Convolutional Network Example, Pooling
Layers, Why Convolutions? Classic Networks, ResNets, Why ResNets Work? Networks in
Networks and 1X1 Convolutions, InceptiontiWerk, MobileNet Architecture, EfficientNet, Using
OpenSource Implementation, Transfer Learning, Data Augmentation; Object Localization,
Landmark Detection, Object Detection, Convolutional Implementation of Sliding Windows,
Bounding Box Predictions, Nemax Suppression, Anchor Boxes, YOLO Algorithm, Semantic
Segmentation with tNet, Transpose Convolutions;Net Architecture.

Module 4: Sequence ModelfOL]

Why Sequence Models? Notation, Recurrent Neural Network Model, Backpropagation Through
Time, Different Types of RNNs, Language Model and Sequence Generation, Sampling Novel
Sequences, Vanishing Gradients with RNNs, Gated Recurrent Unit (GRU),Long Short Term
Memory (LSTM),Bidirectional RNN, Deep RNNs, Word Representation, Using Word Embeddings,
Propertes of Word Embeddings, Embedding Matrix, Learning Word Embeddings,Word2Vec,GloVe
Word Vectors, Sentiment Classification, Debiasing Word Embeddings, Basic Sequence Models,
Picking the Most Likely Sentence, Beam Search, Refinements to Beam Search, EtlysisAna
Beam Search, Attention Model, Speech Recognition, Trigger Word Detection, Transformer Network
Intuition, SelfAttention, MultrHead Attention.

Text Books:

1. Charu C. Aggarwal , " Neur al Net wor ks an8 Dee
edition

2 . |l an Goodfell ow, Yoshua Bengio and Aaron Col

Reference Books:
1. Francois Choll et, AfDeep Learning with Pythc
2. Simon Haykin, "Neural Networks ahearning Machines", Pearson Prentice Hall, 3rd Edition
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3. Martin T. Hagan, Howard B. Demuth, Mark H. Beale, Orlando De Jess, "Neural Network Design

(2nd Edition)".

CO-PO Mapping

CO|[ PO1 [ PO2] POP3| PO4| PO5| PO6| PO7| PO8| PO9] PO10| PO11| PO12
1 - 2 3 3] 3 - [- - |- - 1 2
2 - 2 2 2| al- [- - |- - - 1
3 - 2 3 3] 3| 3[- |- |- - 2 -
4 3] 2 2 2 1| 3| 2 [- |- - 3 2

Course Name: Atrtificial Intelligence
Course Code:PEC-CS-A-501

Contact: 3:0:0

Total Contact Hours: 36

Credits: 3

Prerequisite:

Data Structure, Design and Analysis of Algorithms, Statistics

Course Objectivds):

1 The objective of the course is to enable students to

1 Comprehendthe fundamental concepts of Knowledge Representation and Inferencing in
Artificial Intelligence and its utilitarian importance in current technological context

1 Formulate aproblem as Stat8pace Exploration Framework or an Inferencing Framework of
Artificial Intelligence.

= =4 =

problem.

Course Outcomes(s):

Use the strategies of Adeuristics to find acceptabsmlutionsavoiding bruteforce techniques.
DesignAl-Frameworks for Inferencing based on knowledge base.
Analyze the effectiveness of aAl-Inferencing Modelin offering solutions to the respective

CO1 To Understand and explainthe fundamental concepts of Knowledge Representation and
Inferencing in Artificial Intelligence and its utilitarian importance in current technological context

for further exploration leading towards lifelong learning

CO2 To Identify andformulate an engineering problem primarily to fita St&8pace Exploration
Framework or arinferencing Agent Desigifrrameworkwithin the scope drtificial Intelligence

paradigm.

CO3 To Explore relevant literature andpply the concept of Heuristic TechniquesIoferencing

Modelsof Artificial Intelligenceto solveproblems.

CO4 To Develop Inferencing Modelsfor proposing solutions to the problems dArtificial

Intelligence
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CO5 To Implement Inferencing Modelsof Artificial Intelligence through developing feasible
algorithms andinvestigate their effectiveness byanalyzing their performances in solving the
relevant problems.

Course Content:

Module-1: Introduction to Artificial Intelligence [1L]
Basic Concepts, History of Artificial Intelligence, Architecture of an Artificial Intelligent Agent,
Applications of Artificial Intelligence

Module-2: Artificial Intelligence Problem Formulation as State-Space Exploration Problem

for Goal Searching [5L]

Basic Concepts, Statgpace Exploration Formulation for Water Jug Problem, Missionaries and
Cannibals Problems, Farméfolf-GoatCabbage Problem, -Buzzle Problem, Constraint
Satisfaction Problem and Production System for Goal Searching.

Blind Search Techniques for Goal Searching: Breadth First Search, Depth First Search, Depth
Limited Search, Iterative Deepening Search, Uniform Cost Searchrdgtional Search.

Module-3: Heuristic Techniques for Goal Searching [8L]

Basic Concepts of Heistic Techniques and Properties of Heuristic Functions, Hill Climbing
Search.Best First Search, A* Search, Memooynded heuristic search: lteratideepening A*
Search, Recursive Best First Search, Simplified Memory Bounded A* Search.

Simulated Annealig Based Stochastic Search, Genetic Algorithm Based Evolutionary Search, Ant
Colony Optimization, Particle Swarm Optimization.

Module-4: Adversarial Search for Game Playing [2L]
Basic Concepts, Minimax Search, AlpBata Pruning.

Module-5: Knowledge Representation and Inference using Propositional Logic and Predicate
Logic [5L]

Propositional Logic: Knowledge Representation and Inference using Propositional Logic
Predicate Logic:Knowledge Representation, Inference and Answer Extractian Fisst Order
Predicate Logic

Module-6: Slot-and-Filler Structure for Knowledge Representation [2L]
Weak SlotandFiller Structure for Knowledge Representation: Semantic Nets and Frames.
Strong SlotandFiller Structure for KnowledgRepresentation: Conceptual Dependency and Script.

Module-7: Reasoning under Uncertainty [5L]

Bayesian Inferencing and Bayesian Belief Network, DemySiefer Theory, Overview of Fuzzy
Logic and Inferencing, Overview of Hidden Markov Model.

Planning [5L]

Basic Concepts, Problem of Blocks World, Components of a Planning System, Algorithms for
Planning: Goal Stack, Nonlinear Planning Using Constraint Posting, Hierarchical Planning,
Algorithms for Planning as Stat&pace Search, Heuristics for planning, PiagnGraphs and
GRAPHPLAN Algorithm.

Introduction to Natural Language Processing [1L]

Basic Concepts, Steps of Natural Language Processing, Morphological, Syntactic and Semantic
Analysis, Discourse Integration and Pragmatic Analysis, Applications of Nahwaguage
Processing.
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Module-8: Introduction to Machine Learning  [2L]
Basic concepts of Machine Learning Model, Supervised Learning, Unsupervised Learning, and
Reinforced Learning, Overview of Artificial Neural Network

Textbook:

1. Russell, S. andNorvig, P. 2015. Artificial Intelligence A Modern Approach, 3rd edition,
Prentice Hall.

2. Rich, E., Knight, K and Shankar, B. 2009. Artificial Intelligence, 3rd edition, Tata
McGrawHiill.

ReferenceBooks:

1. Padhy, N.P. 2009. Artificidhtelligence and Intelligent Systems, Oxford University Press.

2. Deepak Khemani, AA First Course in Artifici

CO PO Mapping:

COs |PO1 PO2 |PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PS03
CO1 3 2 3

CO2 2 3

CO3 2 2

CO4 2 2 3

CO5 2 2 3 2

B. Practical

CourseName: Compiler DesignLab
CourseCode: PCC-CS591
Contact: 0:0:3

Credi

ts: 1.5

CourseObijective(s):

f
f
f
f

To implement_exical Analyzer using_ex tool & SyntaxAnalyzeror parseusingYACC
Tool

ToimplementNFA andDFA from agivenregularexpression

To implementfront endof the compilerby meansof generatingntermediatecodes

To implementcodeoptimizationtechniques

CourseQutcome(s):

After thecompletionof the coursethestudentswill beableto
CO1Design& conductexperimentsor NFA andDFA from a givenregularexpression. [CO1]

CO2:
COa3:
CO4:

98| P

Apply theknowledgeof lex tool & yacctool to developa scanne& parser. [CO2]
Design& implementa front endof thecompiler. [CO3]
Developprogramfor implementingsymboltable.[CO4]
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COb5: Developprogramfor solving parseproblems[CO5]
CO6: Apply theknowledgeof patternsiokens& regularexpressiong programmingor solvinga
problemin thefield of datamining.

List Of Experiments (Includes But Not Limited To)

NFA Constructiorfrom aregularexpression.

ConversiorbetweerNFA andDFA.

UseLEX tool toimplementalexical analyser.

UseYACC tool to implementa syntaxanalyselor parser.

Implementatiorof a recursivedescenparserfor an expressiorgrammarthatgenerates
arithmeticexpressionsvith digits, + and*.

Checkingwhethera stringbelongsto agrammaror not.

Calculationof leading& trailing for all the nonterminals ofthegivengrammar.
Calculationof FIRST,FOLLOW of thegivengrammar.

9. ldentifying whetheraglven stringis aidentifier or not.

10. ldentifyingwhethera stringis akeywordor not.

11. ldentifying whethera string isa constanbr not.

S

© ~No

Recommendedooks

1. Das,V. V. (2007).CompilerDesignusing FLEXandYACC. PHILearningPvt. Ltd.

2. Mason,T., & Brown,D. (1990).Lex & yacc.O'Reilly & Associatesinc.

3. JohnsonsS.C. (1975).Yacc: Yet anothercompilercompiler(Vol. 32). Murray Hill, NJ: Bell
Laboratories.

CO-PO Mapping:

POl | PO2 | PO | PO4 | PO5 | PO6 | PO7 | POS | PO | PO1 | PO1 | PO1
3 9 |o 1 2
CO1[3 3 - 1 1 - - A - A - -
CO2[3 1 - - 2 - - A - B - -
Cco3 |- 3 - 2 - - - A - A - -
CO4 |2 - 3 2 3 - - A - A - -
CO5 3 - - 2 2 - - A - A - -
CO6 3 3 - 3 3 - - - - - - -

Course Name:Database Management System Lab
CourseCode: PCGCS592

Contact: 3P/Week

Credits: 1.5

Prerequisite:

1. Logic of programming language
2. Basic concepts of data structure and algorithms
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Course Objective(s):

To learn the data models, conceptualize and depict a data base system

To learn the fundamental concepts of SQL queries.

To understand the concept of designing a database with the necessary attributes.

To know the methodology of Accessing, Modifying and Updating data & information from the
relational databases

1 To learn database design as well as to design user interfabhewrtd connect with database.

)l
)l
)l
)l

Course Outcomé€s):

On completion of the course students will be able to

CO1: Understand the database management system and database language

CO2: Understand and apply the SQL queries related to management of data sactivan
processing.

CO3: Explain about query processing techniques involved in query optimization

CO4: Understand PL/SQL programming,the concept of Cursor Management, Error Handling,
Package and Triggers

COb5: Design and build the commercial database system

Module 1
Conceptual Designing using ER Diagrams (ldentifying entities, attributes, keys and relationships
between entities, cardinalities, generalization, specialization etc.)

Module 2
Converting ER Model to Relational Model (Represamtities and relationships in Tabular form,
Represent attributes as columns, identifying keys) apply the normalization techniques.

Module 3
Creation of Tables using S@QDverview of using SQL tool, Data types in SQL, Creating Tables
(alongwith Primary and Foreign keys), Altering Tables and Dropping Tables

Module 4
Practicing DML commanddnsert, Select, Update, Delete

Module 5
Practicing Queries using ANY, ALL, IN, EXISTS, NOT EXISTS, UNION, INTERSECT,
CONSTRAINTS etc.Practicing Sub queries (Nested, Correlated) and Joins (Inner, Outer and Equi).

Module 6

Practice Queries using COUNT, SUM, AVG, MAX, MIN, GROUP BY, HAVING, VIEWS
Creation andDroppindPracticing on Triggers creation of trigger, Insertion using trigg&eletion
using trigger, Updatingusing trigger

Module 7
ProceduresCreation of Stored Procedures, Execution of Procedure, and Modification of Procedure
PL/SQL,Cursors Declaring Cursor, Opening Cursor, Fetching the data, closing the cursor.
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Table2: Mapping of Course Outcomes with Pos (&PSOs)

CO# | PO | PO2] PO3[ PO4[ PO5| PO6| PO7| PO8| PO9| PO1| PO1| PO1[ PSO| PSO| PSO
1 o | 1| 2] 1| 2|3

cor| 3| 3[3]2]3]2

co2[ 3|3 [ 3|3 ]2]1 1 |1

co3| 3| 3| 2]3]3]2 1 |1 | 1

coa| 3|3 [ 3|33 1]1 1 |1 | 1

cos| 3| 3| 3|33 21]1]3

Course Name: Object Oriented Programmingusing JavalLab
Course Code:PCC-CS53

Contact: 0:0:3

Credits: 1.5

Prerequisites:

1. Computer Fundamentals
2. Basic understanding of Computer Programming and related PrograrRariadigms
3. Problem Solving Techniques with proper logic Implementation.

Course Objective(s):

1 It demonstrates that how can you change the implementation of an object without affecting
any other code by increasing data security and protecting unwanted data access.
(Encapsulation).

1 It allows you to have many different functions, all with the sammenall doing the same
job, but depending upon different data. (Polymorphism).

1 It guides you to write generic code: which will work with a range of data, so you don't have
to write basic stuff over, and over again. (Generics).

1 It lets you write a set ofuhctions, then expand them in different direction without changing
or copying them in any way. (Inheritance)

Course Outcome(s):

CO1.: Create the procedure of communication between Objects, classes & methods.

CO2: Understand the elementary facts of Object Orientation with various characteristics as well
as several aspects of Java.

COa3: Analyze distinct features of different string handling functions with various 1/O operations.
CO4: Discuss simple Code Reusabilitgtion w.r.t. Inheritance, Package and Interface.

CO5: Apply Exception handling, Multithreading and Applet (Web program in java)
programming concepih Java.
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Course Contents:
Module 1: Java Basics:

1. Simple Java programming using operators, control s&ies®& loops, array.

2. Programming on class, object, and method, access specifier.

3. Programming on constructor, method/constructor overloading.

4. Programming on this keyword, call by value & call by reference, static variables & methods,
inner classes.

Module 2: Basic String handling & I/O:

1. Programming to show the use of String class methodsarAt(), compareTo(), equals(),
equalsignoreCase(), indexOf(), length() , substring(), toCharArray(), toLowerCase(),
toString(), toUpperCase(), trim(), valueOf() methods

2. Programming to show the use of StringBuffer class methagpend(), capacity(), charAt(),
delete(), deleteCharAt(),ensureCapacity(), getChars(), indexOf(), insert(), length(),
setCharAt(), setLength(), substring(), toString() methods.

3. Programming on Gamand line arguments.

4. Programming using keyboard input by implementing BufferedReader& Scanner classes.

Module 3: Inheritance, Interface and Java Packages

1. Programming on Simple Inheritance, super and final keywords, super() method.

2. Programming on methodverriding, dynamic method dispatch,abstract classes & methods,
multiple inheritance by using interface.

3. Programming on importing system package, creating-desfamed package, importing user
defined package, using protected access specifier, subclassimgparted class of a
package, using same names for classes of different packages, adding multiple public classes
to a package.

Module 4: Exception handling, Multithreading and Applet Programming:

1. Programming on exception handling using-¢atchblock, implementing throw and throws
keywords, using finally block, creating us#efined exception.

2. Programming on creating child threads i) by extending thread class ii) by implementing
runnable interface, creating child threads by assigning threadipgor

3. Programming on creating simple applet to display some message, creating applet two add 2
integers, creating applet to do GUI based programming.

Textbooks:

1. Herbert Schildt "Java: The Complete Reference 8" Ed.i TMH
2. E. Balagurusamy " Programming With Java: A Primeri"3rd Ed.i TMH.

Reference Books:

1. R.K Das " Core Java for Beginnersi"VIKAS PUBLISHING.
Rambaugh, James Michael, Blahd Object Oriented Modelling and Designi "Prentice

Hall, India
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Programme Outcomes(POs)
PO1 |PO2 |PO3 [PO4 |PO5 |PO6 |PO7 |PO8 |PO9 [PO10 [PO11 [PO12

COs

COo1 3 3 3 3 2 - - - 1 - - 1
co2| 3 2 2 - 1 - - - 1 - - 2
COo3 2 3 2 3 - - - - 2 - - -
CO4 1 - - - - - - - 1 2 - 2
CO5 2 1 1 - 1 - - - 2 - - 2

Course Name:Advanced Algorithms Lab

Course Code:PEC-CS-T-591
Contact: 0:0:3
Credits: 1.5

Prerequisites:
1. Programming knowledge

2. Knowledge of Design and Analysis of Algorithm

Course Objective(s)

91 Design and implement efficient algorithms fasgecified application.
1 Strengthen the ability to identify and apply the suitable algorithm for the given real world

problem.

Course Outcomés):

After completion of the course students will be able to

COlintroducestudents to the advanced strategies ofi@sj and analyzing algorithms.
CO2:The student should be able to prefer suitable algorithohsisit for a precise problem.
CO3: To familiarize students with basic paradigms and data structures used tcadeareed

algorithmic problems.

CO4: Students should be able to understand different classes of problems condeening

computation difficulties.

CO5:To introduce the students to recent developments in the area of algorithmic design.

Course Content:

Write the following problems in any programming language. Programming Language used: C
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1. Divide and Conquer: Implementation of finding Maximum and Minimum element from an
array of integer, Quick Sort, Check the running time for different positibps/ot elements.
Randomized version of quick sort using Divide and Conquer Method.

2.  Dynamic Programming: Calculation of the minimum number of scalar multiplication needed
for chain of Matrices Multiplication Technique, Implementation of Single Sourceeshdétath
for a graph (Dijkstra and Bellman Ford Algorithm), Implement all pair Shortest path for a
graph (FloydWarshall Algorithm)

3. Greedy method:l mpl ement ati on of fractional Knapsac
| mpl ement MST by Kruskal 6s algorithm

4.  Graph Traversal Algorithm: Implement Depth First Search (DFS), application of DFS (do
topological sorting, identify strongly connected components)

5.  String Matching: Implement KMP algorithm

6. Network Flow: Implement Fordrulkerson algorithm to get maximurtod of a given flow
network.

7.  Modulo Representation of integers/ polynomialsChinese Remainder Theorem

8. Linear Programming: Simplex Algorithm

CO i PO Mapping:

COs PO1 PO2 |PO3 |PO4 |PO5 |PO6 |PO7 |PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3
coll| 3 3 3 3 - - - - - - 3 3 2 2 3
CO2 3 3 3 3 - - - - - - 3 3 2 3 3
CO3 3 3 3 3 - - - - - - 3 3 3 3 3
co4 3 3 3 3 - - - - - - 3 3 3 2 3
CO5 3 3 3 3 - - - - - - 3 3 3 3 3

CourseName: Advanced Computer Architecture Lab
CourseCode: PEC-CS-S-591

Contact: 0:0:3
Credits: 1.5

Prerequisites:
Knowledgeof designingdifferent circuitsn ComputerOrganizatiorand Architecturd.ab

CourseOQutcome(s):

COL1: Ability to design the basic gates

CO2: Ability to verify the truth table.

CO3: Implement basic knowledge of Hardware description Language.
CO4: Design circuit using Xilinx tools.

List of Experiment:
1. HDL introduction
2. Basic digital logic base programming with HDL
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3. 8-bit Addition, Multiplication, Division

4. 8-bit Register design

5. Memory unit design and perform memory operators.

6. ImplementEncoderDecoder circuiandsimulatefor truth tableverification.
7. Implementdifferenttypesof flip flop andsimulatefor truth tableverification.
8. Implementdifferenttypesof parallelcircuits (SISO,SIPO,PISO,PIP@ndsimulatetheresult.
9. ImplementALU andsimulatetheresult.

10.ImplementRAM chip andsimulatetheresult.

11.8-bit simple CPU design

12.8. Interfacing of CPU antlemory

13.InnovativeExperiments.

CO-PO Mapping:

COs PO1 |PO2 |PO3 |PO4 |PO5 |PO6 |PO7 |PO8 |PO9 [PO10 PO11 PO12
CO1 3 3 2 3 2 3 - 2 3 - - -
CO2 3 3 3 2 3 3 - - - - - -
CO3 3 2 2 3 2 - - 2 - - - -
CO4 3 3 2 2 2 3 - - - - - -

Paper Name: NeuralNetworks and Deep Learning Lab
Paper Code: PECCS-D-591

Contact (Periods/Week):0:0:3

Credit Point: 1.5

Prerequisite:
1. A solid background in Statistics, Calculus, Linear Algebra and Probability.
2. Good Exposure of Python packages like, Numpy, Pandap/otlib, Scikitlearn

Course Objective(s)

1 Tointroduce the Keras/Tensorflow API fideural Networks and Deep Learning.
1 To build Convolutional Neural Network modelsusing Keras/Tensorflow API

1 To buildRecurrent Neural Network modelsuskeras/Tensorflow API

Course Outcome(s)

On completion of the course students will be able to

CO1:Understand the Keras/Tensorflow API in details using Python.
CO2:Implement the Convolutional Neural Netwarlodels using Keras/Tensorflow API
CO3:Implement the Recurrent Neural Network modedsg Keras/Tensorflow API

The following list of Experiments
1. Getting Started with DL in Keras
2. Deep Neural Networks for Supervised Learning: Regression
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3. Deep Neral Networks for Supervised Learning: Classification

4. Tuning and Deploying Deep Neural Networks

5. Deep learning for computer vision

6. Deep learning for text and sequences

7. Going beyond the Sequential model: The Keras functional API

8. Inspecting and monitoring dedgarning models using Keras callbacks and TensorBoard
9. Text generation with LSTM

10. Generating images with variational autoencoders and Generative adversarial networks
11. Introduction to TensorFlow 2.0

12. Images and Testvith TensorFlow 2.0

Text Books:
1. Jojo Moolayil, "Learn Keras for Deep Neural Networks",Apress,ISBNpbk): 9781-

484242391
2. Francois Chollet,"Deep Learning with Python",Manning Publications; 1st edition

CO-PO Mapping

CO | PO1| PO2| POP3| PO4| PO5| PO6| PO7| PO8| PO9| PO10| PO11| PO12
1 3 2 3 3 3| - - - - - 1 2
2 3 2 2 2 1) - - - - - - 1
3 3 2 3 3 3 3| - - - - 2 -

Course Name: Artificial Intelligence Lab
Course Code:PEC-CS-A-591

Contact: 0:0:3

Total Contact Hours: 36

Credits: 1.5

Prerequisite:
Data Structure, Design and Analysis of Algorithms, Statistics

Course Objectives):
The objective of the course is to enable students to

1 Gain foundationalknowledge of PROLOG toimplemedudificial Intelligent Agent as an
executableomputer program for Knowledge Representation and Inferencing

1 Formulateaproblem by analyzing its characteristics to fit a S8&gace Exploration
Frameworkor ainferencindg-rameworkofArtificial Intelligence

1 Apply the concepts of Artificial Intelligenc® solve a problem by implementing w&lown

Artificial Intelligence strategies using proper techniques and tools of PROLOG.

Build expert systems offering solutions to the challenging problemstiitial Intelligence

Implement Artificial Intelligencebased ideas as executable PROLOG programs through

developing intelligent heuristic strategies.

= =
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Course Outcomes(s):

CO1 :To Acquire foundational knowledge of PROLOG implement an Artificial Intelligent

Agent as an executable computer program for Knowledge Representation and Inferencing and
understand the working principle of the agent arabsessits utilitarian importance in current
technological context leading towards lifelongreing

CO2: To Identify andformulate an engineering problem by analyzing its characteristics to fit a
StateSpace Exploration Frame work or Brferencing Agent FormulatioRrame work ofArtificial
Intelligence

CO3 :To Explore relevantliterature andapply the concepts of Artificial Intelligenceo solve a
problem byimplementing well-known Artificial Intelligence strategiesising proper techniques and
tools of PROLOG

CO4 :To Developideas angroposeexpert systems offering solutions to the challenging problems
of Artificial Intelligence

CO5 :To Plan and ImplementArtificial Intelligencebaseddeas as executable PROLOG programs
throughdevelopingintelligent heuristic strategies or expert systenth @wiequate documentation in
collaborative environment for successfully carrying out projecténificial Intelligence Problems
and investigate their effectiveness bynalyzing the performances using proper techniques and
tools.

Course Content:

WEEK-1: Introduction to PROLOG Programming along with the IDE and its Basic
Components

Assignments for understanding the Basic Components of Knowledge Representation and
Inferencing in Atrtificial Intelligence using PROLOG Programming and its working girate

WEEK -2: Arithmetic, Boolean Expression, Decision Making Strategies

Assignments for understanding implementation of Arithmetic Expression, Boolean Expression, and
DecisionMaking Strategies.

WEEK -3: Recursion and Looping through Recursion

Assignmentgor understanding implementation of Recursion and Looping through Recursion.
WEEK -4: List of Data Items in PROLOG

Assignments for understanding the utility of List in solving various problems.

WEEK -5: Blind Search Techniques BFS, DFS

Implementation oBFS and DFS Algorithms for Goal Searching to solve Puzzi&aigle, Water

Jug Puzzle)

WEEK -6: Heuristic Search Techniques A* Search

Implementation of A* Search Algorithm for Goal Searching to solve PuzzléaZ8le, Route
Finding Puzzle)

WEEK -7: Constraint Satisfaction Problem Solving

Implementation of Backtracking Strategies to solve Constraint Satisfaction Problems (Graph
Coloring Problem, &ueens Problem)

WEEK -8: Game Playing

Implementation of Adversarial Search Algorithm with alfifeda pruningstrategy for Game
Playing (TicTacToe)

WEEK -9: Discussion on Project Problems and Allocation (Problem Description Report
Submission)

WEEK -10: Designing Solution Model and Proposal Report Submission

WEEK -11: Project Implementation, Verification and Documentation
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WEEK -12: Project Demonstration and Project Report Review

Textbook:
1. Ivan Bratko, Prolog Programming for Artificial Intelligence, 4th Edition, Addisdesley
2. Russell, S. and Norvig, P. 2015. Atrtificial IntelligencA& Modern Approach, 3rd edition,
Prentice Hall.
3. Rich, E., Knight, K and Shankar, B. 2009. Artificial Intelligence, 3rd edition, Tata
McGrawHiill.

ReferenceBooks:

1. Padhy, N.P. 2009. Atrtificial Intelligence and Intelligent Systems, Oxford University Press.
2. DeepakKheani , AA First Course in Artificial

COi PO Mapping:

COs [PO1 P02 PO3 PO4 [PO5 [PO6 PO7 [PO8 PO9 [PO10 PO11 PO12
colr| 3 | 2 | - - - - - - - - - | 3
co2 | 2 | 3 | - - - - - - - - - -
co3 | 2 | 2 | 3| 2| - - - - - - - -
cos | 2 | 2 | 2| 3| - - - - - - -] 2
cos | 2 | 2 | 3| 3| 2|2 ]|2|2|2]|2]2]:2

C.Mandatory Courses

Course Name: Constitution of India
Course Code: MC 501

Contacts: 2L:0T:0P

aTotal Contact Hours: 24

Credit: O

Prerequisite:None

Course Outcomes:

COL1.: Identify and explore the basic features and modalities of Indian constitution.

CO2: Differentiate and relate the functioning of Indian parliamentary system at the centre and state
level.

COa3: Differentiate the various aspects of Indian Legal Systehitarelated bodies.

Course Content

Module 1: Introduction: 4L
i Co n st 4 Histotical @ackground of the Constituent Assembly, Ind@onstitution and its
Salient Features, the Preamble of the Constitution.
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Module 2: Fundamental Rights, Fundamental Duties,
Directive Principles of State Policy: 8L
The Rght to Equality

The Right to Freedom: | (Article 19)

The Right to Freedom: Il (Articles 20, 21 and 22)
The Right against Exploitation

The Right to freedom of Religion

Cultural and Educational rights

The Right to Property

The Right to Constitutional Remedie

The Directive Principles

Fundamental Duties

Module 3: Union Government and its Administration 6L

Structure of the Indian Union, Parliamentary System, Federal System, -Set@eRelations,
Amendment of the Constitutional Powers and Procedure, The historical perspectives of the
constitutional amendments in India, Emergency Provisions: National Emergency, President Rule,
Financial Emergency, and Local Self Governnie@bnstitutional Scheme imdia.

Module 4: The Machinery of Government in the State 6L

Powers of Indian Parliament Functions of Rajya Sabha, Functions of Lok Sabha, Powers and
Functions of the President, Comparison of powers of Indian Presidéntthve United States,
Powers and Functions of the Prime Minister, Judiciamhe Independence of the Supreme Court,
Appointment of Judges

State Executive$ Powers and Functions of the Governor, Powers and Functions of the Chief
Minister, Functions of @te Cabinet, Functions of State Legislature, Functions of High Court and
Subordinate Courts.

Text / Reference Books:

1) Indian Constitution by D.D.Basiihe Publisherl_exisNexis

2) Constitution of India by Subhas C Kasyap, Vitasta Publishing

3) The Constitution of India, P.M Bakshi, Universal Law Publishing Co.Ltd, New Delhi, 2003.

4) Indian Constitution Text Book Avasthi, Avasthi, Publisher: LAKSHMI NARAIN
AGARWAL

CO-PO Mapping:

CO | PO1| PO2| PO3| PO4 | PO5| PO6 | PO7| PO8| PO9 | PO10| PO11| PO12| PSO1| PSO2| PSO3
Co1l| 3 - 2 2 - 2 - 3 1 3 3 2 3

Cco2| 3 2 1 -- 1 - 2 2 3 3 3 - 2 2
COo3| 3 - 1 - 3 - 2 1 3 3 3 - 1
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3d Year 2" Semester: 6" Semester
Sl. Category Course Code CourseTitle Hours per week | Credits
No.
T|P Total
A. THEORY
1| Humanities and Social HSMC 604 Economics for Engineers 0 0 2 2
Sciences including
Management courses
2| Progran Core Course | PCGCS601 Computer Neteworks 0 |0 3 3
3| Progran Core Course | PCGCS602 SoftwareEngineering 0 0 3 3
4 Profesional PEGCST-601 M!croprocessoand
Elective courses Microcontroller 0o lo 3 3
PEGCSS-601 | AdvancedOperatingSystems
PEGCSD-601| MachineLearning
PEGCS-A-601| WebandInternetTechnology
5 Professional Electivy PEGCST-602 | ParallelandDistributed o o] 3 3
COUrses Algorithms
PEGCSS-602 | Embeddedsystems
PEGCS-D-602| Soft Computing
PEGCSA-602| HumanComputednteraction
6 Open Elective OEGCS601A | |ntroduction to Internet of 0| O 3 3
courses Things
OECGCS Bio-informatics
601B
OEGCS Robotics
601C
B. PRACTICAL
7 Program Core PCGCse91 | Computer Networks Lab 0o |3 3 |1
Course .
5
8 Program Core PCGCS692 | SoftwareEngineering_ab 0 3 3 |1
Course :
5
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9 Professional Electivy PEGCST-691 | Microprocessoand 3 |1
courses MicrocontrollerLab .
5
PEGCSS-691 | AdvancedOperatingSystems
Lab
PEGCSD-691| MachineLearningLab
PEGCS-A-691| WebandInternetTechnology
Lab
10 PROJECT PR 691 Minor Project I 2 1
11 | PROJECT PR 692 Skill Development VI: 1
Soft Skill & Aptitude Il 0
5
C. MANDATORY ACTIVITIES / COURSES
12 MC MC 601 Intellectual Property Right 3 3Units
TOTAL CREDIT WITHOUT MOOCS COURSES 23.0
D.MOOCS COURSES**
13 | MOOCSs HM601 MOOCS COURSHV 4 4
COURSES
TOTAL CREDIT WITH MOOCS COURSES 27

Collective Data from 3rd to 6th Semester (Summr/Winter Training during Semester Break &

Internship should be done after 5th Smester or 6th Semester). All réated certificates to be
collected by the training/internship coordinator(s).
* MOOCS COURSES for HONOURS/MINOR Degree are Program specific and to be taken
from MOOCS BASKET

111| Page



R21 B.Tech CSE

Syllabus of 8" Semester

A.Theory

CourseName: Economicsfor Engineers
CourseCode:HSMC 604

Contact:2:0:0

Total Contact Hours: 24

Credits: 2

Pre-requisites:
MATH 1 CollegeAlgebra,PreCalculusAlgebraand Trigonometry.

CourseQutcome(s):
CO1: Apply the appropriateengineeringeconomicsanalysismethod(s)for problem
solving: presentworth, annualcostrate of-return,payback preakeven, benefitostratio.
CO2: Evaluatethe costeffectivenes®f individual engineeringorojectsusingthe methods
learnedanddraw inferencedortheinvestmendecisions.
CO3: Comparethelife cycle costof multiple projectsusingthe methoddearned andmakea
guantitativedecisionbetweemlternatefacilities and/orsystems.
CO4: Evaluatethe profit of a firm, carry out the break evenanalysisand employ this
tool to makegproductiondecision.
CO5: Discussand solve advancedeconomicengineeringanalysisproblemsincluding
taxation andnflation.

CourseContents:

Module 1: Introduction [3L]
ManagerialEconomicsRelationshipwith other disciplinesFirms: Types, Objectivesand goals
ManageriaDecisionsDecision Analysis.

Module 2:Demandand Supply Analysis[5 L]
DemandTypesof demanddeterminantf demandDemandfunctionDemandElasticity-
DemandorecastingSupply-Determinant®f supplySupplyfunctionSupply Elasticity.

Module 3: Cost Analysig5 L]
Elementof costs, Marginatost,Marginal RevenueSunk costOpportunitycost,Breakeven
analysisi PV ratio.

Module 4: Elementary economicAnalysis[4 L]
Inflation-Meaningof inflation, types,causesmeasure$o controlinflation.
National IncomeDefinition, Conceptf nationalincome,Methodof measuringhationalincome.

Module 5: Financial Accounting [5L]
ConceptandDefinition of Accounting,Journal,Ledger,Trial
BalanceTradingA/C,Profit& Loss A/C and Balanc8heet.

Module 6: Investment Decisiorn2L]
Time value of moneylinterest- Simple and compound, nominal and effective rate of interest,
Cashflow diagrams, Principles of economic equivalence. Evaluation of engineering projects
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Present worttmethod, Future worth method, Annual worth method, Internal rate of return
method, Cost begiit analysis fopublic projects.

Text books

1. Riggs,BedworthandRandhwafi E n g i nEeceoa n onnlyic@rawdlill Educationindia

2. Principlesof EconomicsPevigaVengedasalanKarunagaramadhavanOxford University
Press.

ReferenceBooks:
1. Engineeringeconomyby William G.Sullivan,Elin M.Wicks, C. PatricKoelling, Pearson
2. R.PaneeBeelvanfiEngineeringcc on o mi ¢ s 0, PHI

3.Ahuja,H.L.,iA P r i naf Migrd Eecso n o p8.CGhand& Companyltd
4. Jhingan,M.L.fii Ma c r o Elchoencornyi ¢c

5. MacroEconomicshy S.P.GuptaT MH

6. Haniff and Mukherjee,Modern Accounting,alTMG

7. ModernEconomicTheoryi K.K. Dewett(S.Chand)

CO-PO MAPPING:

COs PO1 |PO2[PO3[PO4 [PO5 [PO6 [PO7 [PO8 [PO9 |PO10 [PO11[PO12
co1 T . 2] -
CO2 A 3 - - - -1 - - - -
CO3 - : 3 -
CO4 e 3 - : :
CO5 - : e

Course Name:Computer Networks
Course Code:PCGCS601
Contact: 3:0:0

Total Contact Hours: 36

Credits: 3

Prerequisite:
1. Familiarity and knowledge of Operating Systems and Computer Architecture
2. Also require little bit programming languages concepts like C, Java.

Course Objective(s):
A To be familiar with the basics of data communication

A To be familiar with variousypes of computer networks
A To have experience in designing communication protocols
A To be exposed to the TCP/IP protocol suite

Course Outcome(s):
COL1: Understand OSI and TCP/IP models.
CO2: Analyze MAC layer protocols and LAN technologies.
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COa3: Desigrapplications using internet protocols.
CO4: Implement routing and congestion control algorithms.
COb5: Develop application layer protocols and understand socket programming

Course Contents:
Module 1: Introduction [ 6L]

Introduction (3L):

Introduction: Computer Network, data communication, topology, OSI & TCP/IP Reference Models,
layers and characteristics, Wireless Network, comparison to wired and wireless network.

Physical Layer: [3L]

Overview of data (analog & digil), signal (analog & digital), transmission (analog & digital) &
transmission media (guided & unguided); Circuit switching: time division & space division switch,
TDM bus; Telephone Network;

Module 2: Data Link Layer [10L]

Framing, Error Control, ErraDetection and Correction, Flow Control, Data Link Protocols, Simple
StopandWait Protocol, ARQ mechanism, Sliding Window Protocols, -BrieSliding Window
Protocol, GeBack-N and Selective Repeat, HDLC, PPP Medium Access Controllayeb, The
Channel Alocation.[5L]

Multiple Access ProtocolsALOHA, Carrier Sense Multiple Access Protocols, IEEE 802.x Ethernet,
Switched Ethernet, Fast Ethernet, Gigabit Ethernet, 10 Gigabit Ethernet, Wireless- ULENE
802.xx, Bluetooth, RFID, Bridges, Virtual LANsy@ching. [5L]

Module 3: Network Layer [10L]

IP Addressing, IPv4and IPv6. Difference IPvd4and IPv6, Conversion oflIPv4and IPv6, Subnetting,
Supernetting, Design Issues, StaretForward Packet Switching, Virtu&ircuit and Datagram
Networks, ARP, IP, IGIP, IPV6, BOOTP and DHQmelivery protocols Other Protocols such as
mobile IP in wireless NetworK5L] Routing: Shortest Path Algorithms, Flooding, Distance Vector
Routing, Link State Routing, Hierarchical Routing, Broadcast Routing, Multicast Routilygagin
Routing: RIP, OSPF, BGP; Routing for Mobile Hog&.]

Module 4: Transport layer: [6L]

Process to Process delivery; UDP; TCP, SCTP, TCP RENO, TCP/IP in Wireless environment,
Congestion control in TCP: Congestion Control: Open Loop, Closed Loop choke packets; Quality of
service: techniques to improve QoS: Leaky bucket algorithm, Token balglethm.[5L]

Advanced topic such as Remote Procedure Call, Delay Tolerant NetjvbkHs.

Module 5: Application Layer [ 3L]
Introduction to DNS, SMTP, SNMP, FTP, HTTP & WWW: Cryptography (Public, Private Key
based), Digital Signature, Firewalls

Module 6: Socket Programming [ 1L]
Introduction to Socket Programming, UDP socket and TCP Socket

Text books:

1.B.A. Forouzain Dat a Communi cations iaMd Net wor ki ng (:

2.S. Tanenbauimi Comput er Net WBearkos EducatioriPHEd . ) O
3.W.StalinggsiData and Comput er CioRHmhRBearson Bducatoms ( 5t h
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4. Zheng & Akhtar, Network for Computer Scientists & Engineers, OUP

Reference books:
1. Kurose and Rosé i Comput er Metagp@d o wkhi mgpproach fedturin
Pearson Education

2. Leon, Garica,Widjagjain Communi cat iioflMHNet wor ks o
3.Walrand i Communi cat iiolMHNet wor ks o
4.Comefiil nt ernet wor ki ng, wB ( 4 ti Fe@rRoth EJacation/RHI . 1, 2

CO-PO Mapping:

CO PO1 [ PO2 [ PO3 | PO4 [ PO5 [ PO6 | PO7 [ PO8 [ PO9 | PO10] PO11[ PO12
col 2 - 2 - - - - 2 |- - -
co2 2 - - 2 - - - 2 |- - -
co3 |2 |2 - - 2 - - - 2 |- - -
co  [2 |2 - - 3 2 - - 2 |- - -
cos |3 |3 - e - - - - - - -

Course Name: Software Engineering
Course Code: CS 602

Contact: 3:0:0

Total Contact Hours: 36

Credits: 3

Prerequisites:
Programming for Problem Solving

Course Outcome(s):

COlTonderstand the basic conceptheaoanfat $@fatl w&krme wl
appthem designing solution t o engineering pr
i mpl ementati on, and testispg@cofi caftwarepsiyfsarel
and quality requirements

CO2: To analyze, écit and specify software requirements through a productive working
relationship withvarious stakeholders of the project

CO3: To design applicable solutions in one or more application domains using software engineering
approaches that integrates ethisatial, legal and economic concerns.

CO4: To develop the code from the design and effectively apply relevant standargeréorch
testing, and quality management and practice team work.

CO5: Identify and Use modern engineering tools necessary for software prgeeigement time
management and software reuse, and an ability to engagelontiféearning.
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Course Content:

Module-1:[ 6 L ]

|l ntroducti on: SohfatrwaacrteeEnigsitniecesr,iChogmponent s, Appl
Project-FPhanhi hgty Analysi-Beifnethhi AabaFgeasshbB&as
estimation : COCOMO(Basic, intermediate, Compl

Module- 2: [6L]

Evolution and impact of Softare engineering, software life cycle models: Waterfall, prototyping,
Evolutionary, and Spiral models. Feasibility study, Functional and -fectional requirements,
Requirements gathering, Requirements analysis and specification.

Module -3: [8L]

Basic issues in software design, modularity, cohesion, coupling and layering, fundeomed
software design: DFD and Structure chart, object modeling using UML, QGbjeated software
development, user interface design. Coding standards and Code revirigues.

Module -4: [7L]

Fundamentals of testing, Whitex, and blackox testing, Test coverage analysis &est case
design techniques, mutation testing, Static and dynamic analysis, Software reliability metrics,
reliability growth modeling.

Module -5: [9L]

Software project management, Project planning and control, cost estimation, pabjeduling

using PERT and GANTT charts, cdsne relations: RayleigiNorden results, quality management,
ISO and SEI CMMI, PSP and Six Sigma. Computer aided software engineering, software
maintenance, software reuse, Compo#sged software development.

Text Books:
1. Fundamentals of Software Engineering by Rajib M&HI-3rd Edition, 2009.
2. Software Engineering- Pankaj Jalote (Wiley-India)

Reference Books:

1. Software Engineering | Agarwal and Agarwal (PHI)

2.SoftwareEngineering, by lan Sommerville, Pearson Education Inc., New Delhi, (2009).

3. Software Engineering: A Practiti#lilh@di5s Appr

CO i PO Mapping:

CO T PO&PSO Mapping
COs PO1 PO2 PO3 |PO4 PO5 |PO6 PO7 [PO8 PO9 |PO10 PO11 PO12 PSO1 PSO2 PS03
Co1l| 3 3 3 3 - - - - - - - - 3 3 3
CO2 3 3 2 2 - - - - - - - - 3 2 3
CO3 3 3 3 3 - - - 3 - - - 3 3 3 2
CO4 3 3 3 3 - - - - - - - 3 3 3
CO5 3 2 3 2 3 - - - 2 3 3 3 2 2
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Course Name:Microprocessors &licrocontrollers
Course Code:PEC-CST 601

Contact: 2:1:0

Total Contact Hours: 36

Credits: 3

Prerequisite:

1. Familiarity with the numbesystem
2. A solid backgrounan digitallogic.

Course Objective(s):
1 To learn the basics of a particutaicroprocessor.
1 To learn the basics of a particutaicrocontroller.
1 To learn the interfacing ohicroprocessor.

Course Outcomé€s):

CO1: To acquire the knowledge of hardware details of 8085 and 8086 microprocessor AND 8051
microcontroller with the relatksignals and their implications.

CO2: To develop skill in assembly Language programming of 8085

CO03: To understand the concept and techniques of designing and implementing interfacing of
microprocessor with memory and peripheral chips involving systeigrdes

CO4: To analyze the performance of computers and its architecture {dfeegdplications

Course Contents:

Module -1: [9L]

Introduction to Microcomputer based system. [1L]

History of evolution of Microprocessor amicrocontrollers and their advantages and disadvantages. [1L]
Architecture of 8085 Microprocessor, Pin description of 8085. [2L] Address/data bus De
multiplexing, Status Signals and the control signals. [1L]

Interrupts of 8085 processor (software and Wware) [2L]

I/O Device Interfacing- 1/0 Mapped I/O and Memory Mapped

I/0, Memory interfacing with 8085 [2L]

Module -2: [9L]
Instruction set of 8085 microprocessor, Addressing modes. [3L]

Assembly language programming with examples, Counter and Détays, Stack and Subroutine.
[4L]
Timing diagram of the instructions (a few examples) [2L]

Module 3: [7L]

The 8086 microprocessoirchitecture, Pin Details, Addressing modes, interrupit$ [
Instruction set, Examples of Simple Assembly Languagg [
Memory interfacing with 8086 [2L]

Module -4: [6L]

Introduction to 8051 Microcontrollér Architecture, Pin Details. [3L]
Addressing modes, Instruction set, Examples of Simple Assembly Lang8iae. [
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Module -5: [5L]

Introduction, AVR Family architectuf&l],

Register File, The AL[LL].

Memory access and Instruction execution. I/O memory. EEPROM. I/JZjorts
Timers. UART. Interrupt Structufl]

Text Books:

1. MICROPROCESSOR architecture, programming and Application with 8@8%5aonkar
(Penram international Publishing LTPBor Module 1 and2?]

2. Fundamentalsf Microprocessor and Microcontroller88. Ram (Paperbacklror Module 3]

3. 8051 Microcontrolleii K. Ayala (Cengage learnindffor Module 4]

ReferenceBooks:
1. 8086 Microprocessdr K Ayala (Cengagéearning)
2. The 8051 microcontroller and Embedded systeMazidi, Mazidi and McKinley
(PEARSON)

Course Name: AdvancedDperating Systems
Course Code: PECCS-S-601

Contact: 3:0:0

Total Contact Hours: 36

Credits: 3

Prerequisites Operating Systems

Course Outcomés):

After completion of the course students will be able to

CO1 Demonstrate understanding of design issueslednced operating systems and compare
different types of operating systems.

CO2 Analyze the design aspects and issues of distributed operating systems.

CO3 Demonstrate understanding of different architectures used in Distributed Operating System.
CO4 Demonstrate understanding of different architectures used in Multiprocessor Operating
System.

CO5 Formulate the solutions to schedule the real time applications.

Course Conent:

Module 1:

Architectures of Distributed Systems: System Architecture Tyfes,

Distributed Operating Systems, Issues in Distributed Operating Systems, Communication
Primitives.2L

Theoretical Foundations: Inherent Limitations of a Distributed Systerhl.

Lamports Logral Clocks, Vector Clocks, Causal Ordering of Messages, Termination Detection.2L

Module 2:

Distributed Mutual Exclusion: The classification of Mutual Exclusion Algorit@ins
Non-TokenBased Algorithms: Lamports Algorithbh

The RicartAgarwala Algorithm Maekawas Algorithm, 1L
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TokenBased Algorithms: Suzuk{asamis Broadcast Algorithm 1L
Singhals Heuristics Algorithm, Raymonds Heuristric Algorithn2L

Module 3:

Distributed Deadlock Detection: Preliminaries, 1L
Deadlock Handling Strategies in Distuled Systems 1L
Issues in Deadlock Detection and Resolution, 1L
Control Organizations for Distributed Deadlock Detectith,
Centralized Deadlocki Detection Algorithms, 1L
Distributed Deadlock Detection Algorithms, 1L
Hierarchical Deadlock DetectiohigorithmslL

Module 4:
Multiprocessor System Architectures: Introduction, Motivation for multiprocessor SystemgL
Basic Multiprocessor System Architectures 1L
Multi Processor Operating Systems: Introduction, Structur&utifprocessor Operating Systems
1L
Operating Design Issues, Threads, Process Synchronization2L
Processor Schedulint
Distributed File Systems: Architecture, Mechanisms for Building Distributed File Systems, Design
Issues2L

Module 5:

Distributed Scheduling : Issues in Load Distributing, Components of a load Distributed Algorithm,
2L

Stability, Load Distributing Algorithm, Requirements for Load Distributing, Task Migration, Issues in

task migratior2L

Distributed Shared Memory: Arcleitture and Motivation, Algorithms for Implementing DSM2L

Memory Coherence, Coherence Protocols, Design Iss@és

Text book:
1. Mukesh Singhal and Niranjan Shivaratri, Advanced Concepts in Operating Systems, NilGraw
2. Andrew S. Tanenbaum, Distritea Operating Systems, ACM Press.

Reference Books:

1.Nancy Lynch, Distributed Algorithms, Morgan Kaufmann.

2.Jie Wu, Distributed Systems, CRC Press.

3.Hagit Attiya, Jennifer Welch, Distributed Computing: Fundamentals, Simulations and Advanced
Topics, McGaw-Hill.

4.Sape Mullender (ed.), Distributed Systems, Addid@sley

CO i1 PO Mapping:

COs

PO1PO2 PO3 PO4 PO5 PO6 PO7 |PO8 |PO9 |PO10 PO11 PO12 PSO1 |PSO2 |PSO3

CO1

CO2

CO3

CO4

CO5

WiwWwl w w|w
WiwWwl w i w|w
WIWiw i w|w
WiwWwl w i w|w

1

1

1

1

1

1

1

w
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Name of the Paper: Machine Learning
Paper Code:PEC-CS-D-601

Contact (Periods/Week): 3L/Week
Credit Point: 3

No. of Lectures: 36

Prerequisite:

1. Basic programming skills, Algorithm design.

2. Probability, Axioms of Probability, Conditional Probability, Bernoulli Distribution, Binomial
Distribution, Multinomial Distribution, Uniform Distribution, Normal (Gaussian) Distribution,-Chi
Square Distbution, t Distribution, F Distribution. Probability Distribution and Density Functions,
Joint Distribution and Density Functions, Conditional Distributions, Bayes' Rule, Expectation,
Variance, Weak Law of Large Numbers.

3. Linear Algebra; Convex Optimizah ; Statistics; Calculus.

Course Objective(s)

1 To learn the concept of how to learn patterns and concepts from data without being explicitly
programmed

1 To design and analyse various machine learning algorithms and techniques with a modern outlook
focusing on recent advances.

9 Explore supervisedna unsupervised learning paradigms of machine learning.

1 To explore Deep learning technique and various feature extraction strategies.

Course Outcomés)

CO1: Have a good understanding of the fundamental issues and challenges of machine learning:
data,model selection, model complexity, etc.

CO2: Have an understanding of the strengths and weaknesses of many popular machine learning
approaches.

CO3: Understand how to evaluate models generated from data.

CO4: Apply the algorithms to a real problem, opzenthe models learned and report on the

expected accuracy that can be achieved by applying the models

Module 1: [8L]

Supervised Learning (Regression/ClassificatiBasic methods: Distandeased methods, Nearest
Neighbours, Decision Trees, Naive Bafidsnear models: Linear Regression, Logistic Regression,
Generalized Linear ModefsSupport Vector Machines, Nonlinearity and Kernel MethhBgyond
Binary Classificiion: Multi-class/Structured Outputs, Ranking

Module 2:[5L]

Unsupervised Learnin§Clustering: kmeans/Kernel Kmeans] Dimensionality Reduction: PCA
and kernel PCA] Matrix Factorization and Matrix CompletidhGenerative Models (mixture
models and latdrfactor models)

Module 3:[4L]

Evaluating Machine Learning algorithms and Model Selection, Introduction to Statistical Learning
Theory, Ensemble Methods (Boosting, Bagging, Random Forests)
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Module 4: [7L]

Sparse Modeling and Estimation, Modelidgquence/Tim&eries Data, Deep Learning and Feature
Representation Learning

Module 5: [7L]

Scalable Machine Learning (Online and Distributed Learning) A selection from some other
advanced topics, e.g., Sesupervised Learning, Active Learning, ReinforegmnLearning,
Inference in Graphical Models, Introduction to Bayesian Learning and Inference

Module 6: [4L]

Recent trends in various learning techniques of machine learning and classification methods.

Text Book

1. Kevin Murphy, Machine Learning: A Probabilistic Perspective, MIT Press, 2012
2. Trevor Hastie, Robert Tibshirani, Jerome Friedman, The Elements of Statistical Learning,
Springer

References:
1. Christopher Bishop, Pattern Recognition and Machine LearBignger, 2007
2. Dr. Rajiv Chopra, Machine Learning, Khanna Publishing House, 2018

CO-PO Mapping

CO | PO1 | PO2 | PO3 | PO4 | PO5|PO6 | PO7|PO8 | PO9|PO10| PO11| PO12
Co1l| 3 2 3 2 3 2
CO2 3 3 2 1
COo3| 2 3 3 3 1
Co4| 2 2 3 3 2

Name ofthe Paper: Web and Internet Technology
Paper Code: PECCS-A-601

Contact (Periods/Week): 3L/Week

Credit Point: 3

No. of Lectures: 36

Course Objective(s):
A To impart the design, devel opment, and i mpl e
A @ewelop programs for Web using Scripting Languages and .net framework.

To give an overview of Server Side Programmi

Course Outcome(s):

CO1 To understand the notions of World Wide Web(www), Internet, HTTP Protocol,-Skewnér,
etc.

CO2 Todevelop interactive web pages using HTML, DHT)@ES and information interchange
formats like XML

CO3 To design web applications using scripting languages like JavaScript, CGI
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CO4 To producethe servesside programming concepts using servlet, JSP.
CO5To aquirethe knowledge on security related concept and web crawler

Course Contents:

Module 1: [6L]

Introduction (1L): Overview, Network of Networks, Intranet, Extranet, and Internet.

World Wide Web (1L): Domain and Sub domain, Address Resolution, DNS,tTEIF, HTTP.

Review of TCP/IP (1L): Features, Segment, THiésy Handshaking, Flow Control, Error Control,
Congestion control, IP Datagram, IPv4 and IPv6.

IP Subnetting and addressing (1L): Classful and Classless Addressing, Subnetting. NAT, IP
masqueradhg, IP tables.

Internet Routing Protocol (1L): Routindntra and Inter Domain Routing, Unicast and Multicast
Routing, Broadcast.

Electronic Mail (1L): POP3, SMTlients- Servers Communication

Module -2: [9L]

HTML, DHTML &CSS : Introduction, Elementdttributes, Heading, Paragraph. Formatting[1L];
Link, Table, List, Block, Layout, Html Forms, and input [1L]; Iframe, Colors[1L], Image Maps
andattributes of image aref ];

Introduction to CSS, basic syntax and structure of CSS, different typesintetteahal and inline
CSS [1L];

Basic Introduction of DHTML, Difference between HTMLand DHTML, Documentary Object
Model (DOM) [1L].

Extended Markup Language (XML) : Introduction, Difference between HTML & XMML -Tree
[1L]; Syntax, Elements, Attributes, Yfdation and parsing, DTD [2L].

Module 3: [15L]

Java Scripts: Basic Introduction, Statements, comments, variable, operators, data
types[1L];condition, switch, loop, break [1L]; Java script functions, objects, and events[1L].

CGl Scripts: Introduction, Environment Variable, GET and POST Methods[1L].

Java Servlet: Servlet environment and role, Servlet life cycle [1L]; Serviet methods
Request,Response, Get and post [1L]; Cookies and Session [1L].

Java Server Page (JSP):

JSPArchitecture [1L]; JSP Servers, JSP Life Cycle [1L]; Understanding the layout of JSP, JSP
Scriptlet Tag [1L]; JSP implicit object (request and response) [1L]; Variable declaration, methodsin
JSP [1L]; JSP directive (Taglib and Include), JavaB@&ssertingJavaBean in JSP [1L]; JSPAction
tags (Forward & Include) [1L]; Creating ODBC data source name, Introduction to JDBC,prepared
statement and callable statement [1L].

Module-4: [6L]

Threatg1L]: Malicious codeviruses, Trojan horses, worms; eavesdroppoofing, modification,
denial of service attacks.

Network security techniques: Password and Authentication; VPN, IP Sétu}itysecurity in

electronic transaction, Secure Socket Layer (SSL), Secure Shell[{8EH)

Firewall (1L): Introduction, Packetlfering, Stateful, Application layer, Proxy.

Search Engine and Web Crawler: Definition, Meta data, Web Cidw]erindexing, Page rank,
overview of SEQLL].

Textbooks:

1. AWeb Technology: A Developer's Perspectivedc
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Learning, Delhi, 2013. (Topics covered: html, CSS, imagemap, xml)

2 . ALearning PHP, My SQL & JavaScripto, Robin 1
Script)

3. AHead First Servletds & JSPO, Br yicton. Ba s ham,
(Topics covered: Servlet, JSP)

4.Cryptography and Network Security by William Stallings Publisher. Pearson Education
India(Topics coveredT hreats, Security techniques, Firewall

Recommended books:

1. "Programming the World Wide WelRpbert. W. Sebesta, Fourth Edition, Pearson Education,
2007.

2.iCor e Web P r $egondabditiorVolgme | and Il, Marty Hall and Larry Brown,
Pearson Education, 2001

CO1 PO Mapping

CO | PO1| PO2 | PO3 | PO4 | PO5| PO6 | PO7 | PO8 | PO9 | PO10| PO11| PO12
CO1 1 2

CO2 2 3 2

CO3 2 2

CoO4| 1 2 3 2

CO5 1 3 2

Course Name: Parallel and Distributed Algorithms
Course Code: PECCS-T-602

Contact: 3:0:0

Total Contact Hours: 36

Credits: 3

Prerequisites:
Familiarity with the fundamentals of Design and Analysis of Algorithms

Course Outcomés):

CO1: Develop the fundamental knowledge of parallel and distributed models

CO2: Design, development, and performance analysis of parallel and distributed algorithms
CO3: Develop and implement parallel and distributed algorithms

CO4: Analyze the performance issues in parallel computing anddftsde

COS5: Understand the diffent issues involved in distributed environment

Course Content:

Parallel Algorithms:

Module 1: Parallel Programming Models and Algorithm Design Techniques

Sharedmemory model: PRAM, MIMD, SIMD, NetworkModel: line, ring, mesh, hypercube,
Performance measurement of Parallel Algorithms

Design Techniques for PRAM Models Algorithms: Balancing, divide and conquer, parallel prefix
computation, pointer jumping, symmetry breaking, pipelining, accelerateddaoagca

123| Page



R21 B.Tech CSE

Module 2: Algorithms for Parallel models and complexity

Algorithms for PRAM Models: List ranking, sorting and searching, tree algorithms, graph
algorithms, string algorithms

Algorithms for Network Models: Matrix algorithms, sorting, graph algorithmsuting,
Relationship with PRAM models

Parallel Complexity: Lower bounds for PRAM models, the complexity class NC, P completeness

Distributed Algorithms:

Module 3: Distributed Models of computation

Models of computation: Shared memory and message passistems, synchronous and
asynchronous systems, Logical time and event ordering. Global state and snapshot algorithms,
clock synchronization

Module 4: Distributed Operating Systems
Mutual exclusion, deadlock detection
Classical Algorithms: Leade&lection, termination detection, distributed graph algorithms

Module 5: Fault tolerance and recovery
Basic concepts, fault models, agreement problems and its applications, commit protocols, voting
protocols, check pointing and recovery, reliable commutioica

Textbooks
1. Joseph F J4j4, An Introduction to Parallel Algorithms, Addidesley, 1992
2. Mukesh Singhal and Niranjan Shivaratri, Advanced Concepts in Operating Systems, McGraw
Hill

Reference Books:
1. Michael J Quinn, Parallel Computing: Theory @vactice, second edition, McGraw Hill
2. Nancy Lynch, Distributed Algorithms, Morgan Kaufmann
3. Andrew S. Tanenbaum, Distributed Operating Systems, ACM Press
4. Jie Wu, Distributed Systems, CRC Press

CO-PO Mapping
CO | PO1 | PO2 | PO3 | PO4 PO5 PO6 | PO7 | PO8 | PO9 | PO10| PO11| PO12
COo1 3 2 2 2 1 2 - - - 2 2 2
CO2 2 3 3 2 2 1 - - - 1 2 3
CO3 2 2 3 1 3 2 2 - - 1 3 2
CO4 1 3 1 3 2 3 2 - - 3 1 1
CO5 2 1 2 3 2 2 3 - - 1 2 3

Course Name: Embedded System
Course Code: PECCS-S-602
Contact: 3:0:0

Credits: 3

Total Contact Hours: 36

Prerequisite: Knowledge of microprocessor and microcontroller.

124 Page



R21 B.Tech CSE

Course Objectives):

1. An ability to design a system, component, or process to meet desired needs within realistic
constraints.

2. Ability to understand microcontroller, anocomputer, embedded system.

3. Understand different components of a micomtroller and their interactions.

4. To become familiar with the programming environment used to develop embedded systems.
5. Understand key concepts of embedded systems likem€xs, interrupts, interaction with
peripheral devices

6. Learn debugging techniques for an embedded system

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

COL1: Understand the architecture and classifications of different embedded systems and the related
programming knowledge.

CO2: Understand the concepts of embedded systems like I/O, timers, interrupts, interaction with
peripheral devices

CO3: Choose casspedfic debugging technique for an embedded system.

CO4: Design various real time systems using embedded systems.

Module 1: [5L]

Introduction to the Embedded System: Embedded system Vs General computing systeose, P

of Embedded systems, classifications of embedded systems, fundamentals of embedded processor
and microcontrollers, CISC vs. RISC, ASIC.

Module 2: [OL]

Serial and parallel communication: devices pratocols, wireless communication: devices and
protocols, parallel communication network using ISA, PCI, PCThternet embedded system

network protocols, USB, Bluetooth.

Module 3: [5L]

Program Modeling Concept$-undamental issues in Hardware softwarelesign, Unified

Modeling Language(UML), Hardware Software traaféss DFG model, state machine programming
model, model for multiprocessor system.

Module 4: [5L]

Real Time Operating Systems: Operating system basics, Tasks, Process and Threads,
Multiprocessing and multitasking, task communication, task synchronization, qualities of good
RTOS.

Module 5: [12L]

PIC micraontroller: introduction, architecture, comparison of PIC with other CISC and RISC based
systems and microprocessors, assembly language programming, addressing modes, instruction set,
Interfacing with various sensors and actuators using PIC microcontiiegramming concepts

and embedded programming, embedded architecture.

Text Books:
1. Introduction to Embedded Systems : Shibu K. V. (TMH)
2. Embedded System Desig\ unified hardware and software introduction: F. Vahid (John Wiley)
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Reference Boks:
1. Embedded Systems : Rajkamal (TMH)
2. Embedded Systems : L. B. Das (Pearson)

CO-PO Mapping:

COs |PO1[PO2 |PO3|PO4 |PO5 |PO6 | PO7 | PO8 | PO9 | PO 10| PO11 | PO12
];(:)(;urse

cor |3 | 2 |1 2 | | | 1 1 1 1
co2 |2 |1 N N N B e 2 _
coz |2 |2 3 |1 | | 1 1T 1. 1T 1 2
co4 |3 |2 N 1 2

Course Name: Soft computing
Course Code: PECCS-D-602
Contact: 3:0:0

Total Contact Hours: 36
Credits: 3

Prerequisites:
Discrete Mathematics, Probability and Statistics

Course Outcomés):

After completion of theourse students will be able to

COZL Understand the basic concept of soft computing and hard computing and apply them in
designing solution to engineering problem.

CO2 Understand appropriate learning rules for each of the architectures and learn rseweial
network paradigms and its applications to solving engineering and other problems.

CO3 Apply fuzzy logic and reasoning to handle uncertainty and solving interdisciplinary
engineering problems

CO4 Use genetic algorithms to combinatorial optimizatgyoblems and recognize the feasibility of
applying a soft computing methodology for a particular problem.

COS To understand the concept and techniques of designing and implementing of soft computing
methods in real world problem.

Course Content:

Module-1: Introduction to Soft Computing: 8L

An Overview of Atrtificial Intelligence, Evolution of ComputingSoft Computing Constituents
From Conventional Artificial Intelligence to Computational Intelligenééachine Learning Basics.
Soft Computing: ltroduction of soft computing, soft computing vs. hard computing, various types
of soft computing techniques, applications of soft computing

Module-2: Fuzzy sets and Fuzzy logic 7L
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Introduction, Fuzzy sets versus crisp sets, operations on fuzzyEsg@esision principle, Fuzzy
relations and relation equations, Fuzzy numbers, Linguistic variables,

Fuzzy logic, Linguistic hedges, Applications, fuzzy controllers, fuzzy pattern recognition, fuzzy
image processing, fuzzy database.

Module -3: Artificial Neural Networks oL

Artificial Neural Network: Introduction, basic models, Hebb's learning, Adeline, Perception,
Multilayer feed forward network.

Back propagation, Different issues regarding convergence of Multilayer Perceptron, Competitive
learning, SeHOrganizing Feature Maps, Adaptive Resonance Theory, Associative Memories,
Applications.

Module -4: Genetic Algorithms 7L

Evolutionary and Stochastic techniques: Genetic Algorithm (GA), different operators of Genetic
Algorithm, Analyss of selection operations, Hypothesis of building Blocks, Schema theorem and
convergence of Genetic Algorithm, Simulated annealing and Stochastic models, Boltzmann
Machine, Applications.

Rough Set: Introduction, Imprecise Categories Approximations andjlR@ets, Reduction of
Knowledge, Decision Tables, and Applications.

Module -5: Hybrid Systems 5L
NeuratNetwork-Based Fuzzy Systems, Fuzzy Lo@iased Neural Networks, Genetic Algorithm for
Neural Network Design and Learning, Fuzzy Logic controBshetic Algorithm. Fuzzy Logic and
Genetic Algorithm for Optimization, Applications.

Text book:

1. ANeur al Net wor ks, Fuzzy |l ogic, and Genetic £
2. APrinciples of Soft CompulkypohjcationsS. N. Si vananc
3. ANeur al Net wor kso, S. Hay ki n, Pearson Educat
4. AAn I ntroduction to Genetic Algorithmo, Mitoc

Reference Books:

1. AGenetic Algorithms in Search, Ofdldbery, z at i
Addison Wesley, 1997.
2. Al ntelligent Hybrid Systemso, D. Ruan, Kl uwe

CO1 PO Mapping:

COs PO1 PO2 PO3 |PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PS03
Col1| 3 3 3 3 2
CO2 3 3 3 3 2
CO3 3 3 3 3 2
CO4 3 3 3 3 2
CO5 3 3 3 3 2 2 2 2
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Name of the PaperHuman computer Interaction

Paper Code: PECCS-A-602

Contact (Periods/Week): 3L/Week

Credit Point: 3

No. of Lectures: 36

Prerequisite:

Basicunderstanding of relevant psychological theories and approaches

Course Objective(s):

The Student Should Be Made to:

1 Learn The Foundations of Human Computer Interaction

1 Be Familiar with The Design Technologies for Individuals and Persondigtbilities
1 Be Aware of Mobile HCI

1 Learn The Guidelines for User Interface

Course Outcomés):

Upon Completion of the Course, The Student Should Be Able to:
COLl: Design Effective Dialog for HCI.

CQO2: Design Effective HCI for Individuals and Persongwiisabilities.
CO3: Assess The Importance of User Feedback.

CO4: Explain The HCI Implications for Designing Web Sites.

CO5: Develop Meaningful User Interface.

Course Content:

Module 1: FOUNDATIONS OF HCI [7L]

The Human: I/GChannel§ Memoryi Reasoning And Problem Solving; The Computer: Devices
Memoryi Processing And Networks; Interaction: ModelBrameworksd Ergonomics Stylesi
Elements Interactivity Paradigms.

Module 2: DESIGN & SOFTWARE PROCESS [7L]

Interactive Design BasidsProces$ Scenario§ Navigationi Screen Desigh Iteration And
Prototyping. HCI in Software ProcessSoftware Life Cyclé Usability Engineering Prototyping

in Practiceé Design Rationale. Design Rule®rinciples, Standds, Guidelines, Rules. Evaluation
Technique$ Universal Design.

Module 3: MODELS AND THEORIES [7L]
Cognitive Modelg SocicOrganizational Issues And Stake Holder Requiremigdtsnmunication
And CollaboratiorModelsHypertext, Multimedia And WWW.

Module 4 : MOBILE HCI [7L]

Mobile Ecosystem: Platforms, Application Framewerkgpes of Mobile Applications: Widgets,
Applications, GamesMobile Information Architecture, Mobile 2.0, Mobile Desigélements of
Mobile Design, Tools.
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Module 5: WEB INTERFACE DESIGN [8BL]
Designing Web InterfacésDrag & Drop, Direct Selection, Contextual Tools, Overlays, Inlays And
Virtual Pages, Process Flow. Case Studies.

Text Books:

1. Alan Dix,JaneFi nl ay, Gregory Abowd, Russell Beal e,
Edition, Pearson Education, 2004 (Module I, 11 & III)

2. Brian Fling, fAMobile Design and Devel opment oo
(Modulei IV)

3. Bill Scott abesiThriregaWdeilnt éirfaceso, -Fir

V)

Recommended books:
1. Preece J, Rogers Y, Sharp H, Baniyon D., Holland S. and Carey T. Human Computer Interaction,
AddisonWesley, 1994.

2. B. Shneiderman; Designing the User Interfaakison Wesley 2000 (Indian Reprint).

CO-PO Mapping:

CO PO1 | PO2 | POP3| PO4 [ PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO11[ PO12
Co1 1 [3 |3 - - - - - - - - 2
co2 1 [3 |3 - - - - - - - - 2
COo3 2 [3 |- 2 |- - - - - - - 2
co4 - 3 |- 3 |2 |- - - - - - 2
Co5 1 |- 3 - - - - - - - - 2

Name of the Paper: Introduction to Internet of Things
Paper Code: OEGCS-601A

Contact (Periods/Week):3L/Week

Credit Point: 3

No. of Lectures: 36

Prerequisite:
1. Fundamental knowledge in computer networking.
2. Basic knowledge aMicrocontroller fundamentals.

Course Objective(s)

Students will understand the concepts of Internet of Things and can able to build 0T applications.

Course Qutcome(s)
On completion of the course students will be able:
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CO1 Understand andifferentiate the concepts of Internet of Things and Internet

CO2 Identify appropriate MAC protocols and routing protocols while solving a problem

CO3 Analyze and compare the basic protocols in wireless sensor network and 10T

CO4 Solve different real lifroblems in different domains based upon the concept of IoT and
sensor network

CO5 Implement basic loT applications on embedded platform

CourseContent:

Module 1: [7L]

Fundamental of 10T

The Internet of Things, Time for Convergence, Towards théJoiVerse, Internet of Things Vision,

loT Strategic Research and Innovation Directions, loT Applications, Future Internet Technologies,
Infrastructure, Networks and Communication, Design challenges, Development challenges, Security
challenges, Other cHahges.

Module 2: [6L]

Wireless Sensor Network

Network & Communication aspects, Wireless medium access issues, MAC protocol , routing
protocols, Sensor deployment & Node discovery, Data aggregation & dissemination.

Module 3: [7L]

loT and M2M

A Basic Perspectivelntroduction, Some Definitions, M2M Value Chains, 10T Value Chains, An
emerging industrial structure for loT, The international driven global value chain and global
information monopolies. M2M to IeAn Architectural Owerview Building an architecture,

Main design principles and needed capabilities, An loT architecture outline, standards considerations.

Module 4: [7L]

loT Architecture

Introduction, ArchitectureReference Mod#gitroduction, Reference Model aadchitecture, 10T
reference Model, 10T Reference Architectuirdroduction, Functional View, Information View,
Deployment and Operational View, Other Relevant architectural views.

Module 5: [5L]

loT Applications for Value Creations

Introduction to Arduno and Raspberry Pi, Cloud Computing, Fog Computing, Connected Vehicles,
Data Aggregation for the 10T in Smart Cities,Introduction, 10T applications for industry: Future
Factory Concepts, Brownfield 10T, Smart Objects, Smart Applications, Four AspectsriBysiness

to Master 10T, Value Creation from Big Data and Serialization, 10T in health care, Value for Industry,
smart home Management.

Module 6: [4L]

Internet of Things Privacy, Security and Governance

Introduction, Overview of Governance, Privacy and Security Issues, Trust-iDdt@Platforms for

Smart Cities, First Steps Towards a Secure Platform, Smartie Approach. Data Aggregation for the IoT
in smart cities, Security.

Text books:

1. Vijay Madisetti and Ar s hde@mpApBparhogaac, h )fiol,n tlesrtn €
VPT, 2014.
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2. Fr an

cis daCosta, ANARethinking the Internet of
Everythin

g ,0Apresd Rublicatiodsi, 20130 n

Reference books:

1. Cuno Pfister, Getting Started with 444493 nt er
93571

2.Waltenegus Dargie,Christian Poellabauer, "Fundamentals of Wireless Setsorks: Theory and
Practce"

Table 1: Mapping of Course Outcomes with POs (&PSOs)

CO [PO1[PO [PO3[PO4[PO5[PO6[PO7[PO8[PO9[PO1[POL[POL[PS [PS [PS
# 2 0 |1 |2 o1 |02 |03
coLl3 [3 [3 [3 |2

co2(3 [3 [3 [3 |2

Co3(3 [3 [3 [2 |2 1

co4l3 [3 [3 [3 |3 |2 |2

cos[3 [3 [3 [3 |3 J2 |2 2 l2 1 1

Name of the Paper:Bio-informatics
Paper Code:OEC-CS- 601B

Contact (Periods/Week): L-T-P=3-0-0
Credit Point: 3

No. of Lectures:35

Course Objective(s)

The student should be made to:

1 Be familiar with themodeling techniques.

1 Learn microarray analysis.

1 Exposed to Pattern Matching and Visualization.

Outcomes The students will be able tgpon @mpletion of the course,
1 Develop models for biological data

T Apply pattern matching techniqueshminformatics datd protein data genomic data.
1 Apply micro array technology for genomic expression study

Course Outcomés):

CO1 To acquire the knowledge &ioinformatics technologiewith the related concept of DNA,
RNA and their implications

CO2 To develop idea iIMOLECULAR BIOLOGY

CO3 To understand the concept and techniqueditierent types ofData Organization and
Sequence Databasegh different types oAAnalysis Tools for Sequence Dd&anks

CO4 To acquire the knowledge of tiNA SEQUENCE ANALYSIS

131| Page



R21 B.Tech CSE

CO5 To analyze the performance different types ofProbabilistic models used in Computational
Biology

Couse Content:

Module -1: [7L]

INTRODUCTION TO MOLECULAR BIOLOGY:

Concepts of Cell, tissue, types of cell, components of cejanelle. Functions of different
organelles. Concepts of DNA: Basic Structure of DNA; Double Helix structure; Watson and crick
model. Exons and Introns and Gene Concept.

Concepts of RNA : Basic structure, Difference between RNA and DNA. Types of RNA.

Concept of Protein: Basic components and structure. Introduction to Central Dogma: Transcription
and Translation, Introduction to Metabolic Pathways.

Introduction to Bioinformatics. Recent challenges in Bioinformatics.

Module -2: [10L]

Introduction to Genmic data, Data Organization ase@quence Database&3equence Data Banks
Introduction to sequence data banrksotein sequence data bank. Signal peptide data bank, Nucleic
acid sequence data banksenBank, AIDS virus sequence data bank. RRNA data siniGtural

data banks protein Data Bank (PDB), The Cambridge Structural Database (CSD) : Genome data
bank- Metabolic pathway data : Microbial and Cellular Data Banks.

Introduction to MSDN (Microbial Strain Data Network):Numerical Coding Systems ofdldés,
Hibridoma Data Bank Structure, Virus Information System Cell line information sy$feotein
Sequence Databases, DNA sequence databases. sequence database search programs like BLAST ar
FASTA. NCBI different modules: GenBank; OMIM, Taxonomy browsarhbMed;

Module 3: [8L]

DNA SEQUENCE ANALYSIS

DNA Mapping and Assembly : Size of Human DNA ,Copying DNA: Polymerase Chain Reaction
(PCR), Hybridization and Microarrays, Cutting DNA into Fragments, Sequencing

Secondary Structure predictions;

predictionalgorithms; Chad-asman algorithm, HiddelMarkov model, Neural

Networking.

Tertiary Structure predictions;

prediction algorithms; ChaBasman algorithm, Hiddellarkov model, Neural Networking.

Module -4: [10L]

Introduction Probabilistic models used inor@putational Biology:

Probabilistic Models;

Gene Regulatory MethoApplication of HMM in Bioinformatics :Genefinding, profile searches,
multiple sequence alignment and regulatory site identification.

Applications in Biotechnology

. Protein classifications, Fold libraries, Protein structure prediction: Fold recognition

(threading), Proteirstructure predictions : Comparative modeling (Homology), Advanced topics:
Protein folding, Protenligand interactions, Molecular Modeling & Dynamics, Drug Designing.

Text Book:

1. Yi-Pi ng Phoebe Chen (Ed) , ABi ol nf or m&pgrimgers Te
Verlag, 2007.

ReferencesBook:

1. Bryan Bergeron, ABio Informatics Computingo,
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2. Art hur M Lesk, filntroduction to Bioinfor mat.

CO-PO Mapping

CO PO1| PO2| PO3 | PO4| PO5| PO6| PO7| PO8| PO9 | PO10| PO11| PO12
Co1 3 1 1

CO2 1 2 1 1 1
CO3 1 2 2 2 1

CO4 2 2 2 1 1

CO5 3 1 3 1 2

Paper Name: Robotics
Code: OEC-CS-601C
Contacts: 3L

Credits: 3

Allotted hours: 35L

Prerequisite:

1. Microprocessor & Microcontroller
2. Computer Organization & Architecture

Course Objective(s):

To study microcontroller operations for robotics.

To study how different interfaces are actually implemented in a microcontroller.

To learn howMicrochip PIC micro PIC16F627 can be erased and reprogrammed

To learn how different sensors, outputs, and peripherals can be wired to a microcontroller to
work cooperatively and create a hilglvel control program.

To design robots in a real tine@vironment.

= = =4 -4 A

Course Outcome(s):
After the successful completion of this course, the student will be able to:

CO1 To describe and explain the microcontrollers used the in robots.
CO2. To design the software and build the prototype of robots.

COa3. Toapply localization and mapping aspects of mobile robotics.
CO4. To demonstrate seléarning capability.

Course contents:

Module 1[5L]
Brief history, types, classification and usage, Science and Technology of robots, Some useful
websites, textbooks and research journals.

Position and orientation of a rigid body, Homogeneous transformations, Representation of joints,
link representation sing DH parameters, Examples of-B parameters and link transforms,
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different kinds of actuators stepper, DC servo and brushless motors, model of a DC servo motor,
Types of transmissions, Purpose of sensors, internal and external sensors, commoisensors
encoders, tachometers, strain gauge based-forgae sensors, proximity and distance measuring
sensors, and vision.

Module 2 [8L]

Introduction, Direct and inverse kinematics problems, Examples of kinematics of common serial
manipulators, workspace af serial robot, Inverse kinematics of constrained and redundant robots,
Tractrix based approach for fixed and free robots and +botty systems, simulations and
experiments, Solution procedures using theory of elimination, Inverse kinematics solutibe for
general 6R serial manipulator.

Degreesof-freedom of parallel mechanisms and manipulators, Active and passive joints, Constraint
and loopclosure equations, Direct kinematics problem, Mobility of parallel manipulators, Closed
from and numerical solun, Inverse kinematics of parallel manipulators and mechanisms, Direct
kinematics of Gougistewart platform.

Module 3 [8L]

Linear and angular velocity of links, Velocity propagation, Manipulator Jacobians for serial and
parallel manipulators, Velocity ellipse and ellipsoids, Singularity analysis for serial and parallel
manipulators, Loss and gain of degree of freedom, Statics of serial and parallel manipulators, Statics
and force transformation matrix of a Gou8tewart platformSingularity analysis and statics.

Mass and inertia of links, Lagrangian formulation for equations of motion for serial and parallel
manipulators.

Module 4 [9L]

Joint and Cartesian space trajectory planning and generation, Classical control concgptseusin
example of control of a single link, Independent joint PID control, Control of a -fimkti
manipulator, Norlinear model based control schemes, Simulation and experimental case studies on
serial and parallel manipulators, Control of constrained pudaiors, Cartesian control, Force
control and hybrid position/force control, Advanced topics inlivogar control of manipulators.

Module 5[5L]

Introduction and some well known wheeled mobile robots (WMR), two and-whieeled WMR on

flat surfaces, Slip and its modeling, WMR on uneven terrain, Design efreépmotion on uneven

terrain, Kinematics, dynamics and static stability of a wvdee el ed WMRGOGs on wune
Simulations using Matlab and ADAMS.

Introduction to chaos, Nelnear dynamics and chaos in robot equations, Simulations of planar 2
DOF manipulators, Analytical criterion for unforced motion. Go&gewart platform and its
singularities, use of near singularity for fine motion for sensing, design of Gateglart platfom

based sensors. Oveonstrained mechanisms and deployable structures, Algorithm to obtain
redundant links and joints, Kinematics and statics of deployable structures with pantographs or
scissofl i ke el ements (SLEG6s) .
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Textbooks:
1. My ke Predko, Rd®hotgr @ainkc@ragHil,dst edifon, 2003.

Reference books:

1. Mi chael sl at eri, based Mesigm @ pconopreleesss/® Guide to Effective
Hardware Design, Prentice Hall, 1989.
2. Myke Predko, "Pr ogr a m@d5hmicrocroch t a wd tl emi¢Hill, nToa t tah

New Delhi, 2000.

CO PO1|PO2| PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12

cor [3 3| - |1 [ 1| -1-1+-T1- - - -
co2 [2 3| - |1 [ -1 -1-1+-1- - - -
co3 |23 |3 | - | -1-1-1+-1- - - -
cosa [ 22| - | - -1 -1 -1-7-+- - - 3

B.Practical

Course Name: Computer Networks Lab
Course Code: PCCCS691

Contact: 0:0:3

Credit Point: 1.5

Prerequisites:

1. Familiarity and knowledge of Computer Network and Computer Architecture

2. Also require strong knowledge of programming languages like C, Java and UNIX or Linux
environment.

Course Qutcome(s)

CO1: Demonstrate the socket program using TCP & UDP.

CO2: Develop simple applications using TCP & UDP.

COa3: Develop the code for Data link layer protocol simulation.

CO4: Examine the performances of Routing protocol.

CO5: Experiment with congestion dowl algorithm using network simulator

Course Contents:

1. Familiarization of UNIX or Linux environment, UNIX or Linux general Commands specially
Network Commands. Familiarization of Internetworkitgetwork Cables Color coding
Crimping. Internetworing Operating SystemsConfigurations|[6L]

2. Socket Programming using TCP and URBL]
3. Implementing routing protocols such as RIP, OFPE]

4. Familiarization of advanced simulators like Packet Tracer, NS2/NS3, OMNET++, T[S

5. Server Configurationonly web server (If time permit, Instructor can do more than [&k&})
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Textbooks:

1. TCP sockets in C PrograsRsactical guide for Programmers ByMicheal, J Donahoo and Kenneth L
calvert.

2. Socket Programming by Raj Kumar Buyaa.

CO-PO Mapping

CO |PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO11| PO12

COo1 3 3 3 2 3 2 1 1 3 2 2 3

CO2 3 3 3 2 3 3 2 3 3 2 2 3

CO3 3 3 3 2 2 1 2 1 3 2 2 3

CO4 3 3 3 1 2 2 1 3 3 2 2 3

CO5 3 3 3 2 2 2 1 2 3 2 2 3

Course Name: Software Engineering Lab

Course Code: CS 692

Contact: 3:0:0

Total Contact Hours: 36

Credits: 1.5

Prerequisites:

Programming for Problem Solving

Course OQutcome(s):

COlTonder stand the basic knowledge of how to
knowl edge and designing solution to softwar
desi gnmenitnapglieo n, and testtihmmg afeesofstpearnd i 6§yt
mai ntenance and quality requirements

COoz2: To anabegrzef i-oth &t, rcabdsen€ uinecbh alonhahoegdi t e mbni
t hroaugmroductive working rel affi amehipp oywietch . v ar
CO3: Design solutions to the one or more application domains using software  engineering
approaches that integrates ethical, social, legal and economic concerns.

CO4: To develop the code from the design and
testing, and quality management and practice

CO5: To identify and use of modern software engineering tools necessary for software project
management, time management and software reuse, and an alkitigatge in life long learning.

CourCsoent ent :

Mo d ul: &L ]

Preparation of requirement document for stand
Li braryManagement System, Rail way Reservation
Admi ssion system) .DFD of standard applicatior
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Mo duZ ¢ 6 L]

Software Requirement Analysi s: Descri benttihfey i
del i verabl es. Compute Process and Product Me t
Cost etc.) Estimation of project size using FL

Cost Esti mati on model s. L
Modu3 e[ 6L]

Use Case dikligaggmgm,ClS3esguence Diagr am, Acti vit
Design Document using stvtahdatdkappRbht canhabnRpse

Mo dud € 9L]

Software Devel opment, Coding Practice and Deb
box and White Box approach)

Modu3 € 9L

Sof tware p
c

Bcoj manapgkeaentng and control , C ol
project s u

l i ng usingi MERTelaadi GANTTIsichar $t

Text Books:
1. Fundametals of Software Engineering by Rajib MdlRHI-3rd Edition, 2009.
2. Software Engineering- Pankaj Jalote (Wiley-India)

Reference Books:

1. Software Engineering | Agarwal and Agarwal (PHI)

2.SoftwareEngineering, by lan Sommerville, Pearson Education Inc., New Delhi, (2009).

3. Software Engineering: A Practiti-#lil@di5s Appr

CO i PO Mapping:

CO i PO&PSO Mapping
COs [POl1 |PO2 |PO3 |PO4 PO5 |PO6 [PO7 |PO8 [PO9 |PO10 PO11 |PO12 PSO1|PSO2 PS03
CO1 3 3 3 3 - - - - - - - - 3 3 3
CO2 3 3 2 2 - - - - - - - - 3 2 3
CO3 3 3 3 3 - - - 3 - - - 3 3 3 2
CO4 3 3 3 3 - - - - - - - 3 3 3
CO5 3 2 3 2 3 - - - 2 3 3 3 2 2
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Course Name:Microprocessors & Microcontrollers Lab
Course Code:PEGCST-691

Contact: 0:0:3

Credits: 1.5

Prerequisites:

1. Familiarity with the numbesystem
2. A solid backgroundn digital logic and implementation of digital circunta breadoard.

Course Objective(s)

To learn the assembly language programmingnoiceoprocessor.
To learn the assembly language programmingnaiteocontroller.

To learn thenterfacing ofmicroprocessor.

To befamiliar with microprocessor and microcontroller bapedjects.

= =4 -8 A4

CourseQutcome(s):

CO1: To understand and apply the fundamentals of assembly level programiming
microprocessors anaicrocontroller

CO2: To work with standard microprocessor real time interfaces including GPIO, serial
ports, digitalto-analog converters and analtmgdigital canverters.

CO3: To troubleshoot interactions between software and hardware

CO4: To analyze abstract problems and apply a combination of hardware and software to
address the problem

Course Contents:

Module -1: [3L]

Study of Prewritten programs &85 trainer kit using the basic instruction set (data
transfer,Load/Store, Arithmetic, Logical).

Or,

Familiarization with 8085 simulator on PC.

Programs using basic instruction set (data transfer,Load/Store, Arithmetic, Logical) on the
simulator.

Module -2: [24L]

Programming using kit or Simulator for:

Table lookup

Copying a bloclof memory

Shifting a blockof memory

Packing and unpackingf BCD numbers

Addition of BCDnumbers

Binary to ASCII conversion and vieesrsa (UsingsubroutineCall)

ourwWNE
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7. BCD to Binary Conversion angdce-versa
8. HCF of twonumbers

9. Addition of numbers usingubroutine

10. Clearing thdlag register

Module -3: [3L]

Study of Prewritten programs on 8051 Microcontrolér using the basic instruction set
(datatransfer, Load/Store, Arithmetic, Logical).

Or,

Familiarization with 8051 Simulator on PC.

Study of prewritten programs using basic instruction set (data trabetat/Store,
Arithmetic, Logical).

Text Books:
1. MICROPROCESSOR architecture, programming and Application with 8085
R.Gaonkar (Penram international Publishirid.)
2. Fundamentalsf Microprocessor and Microcontroller8. Ram(Paperback)
3. 8051 Microcontrolleii K. Ayala (Cengagéearning)

Reference books:
1. The 8051 microcontroller and Embedded systemazidi, Mazidi and McKinley
(PEARSON)

CO-PO Mapping:

CO & PO Mapping

PO1 | PO2 | POP3| PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO11| PO12
co1 2 2 i T T 1 T T T T T T
Co2 | 1 2 T T 1 T T T T T T
COo3 11 1 2 T T T T T T T T T
Cco4 2 3 i T T 1 T T T T T T

Course Name: Advanced Operating Systems Lab
Course Code: PECCS-S-691

Contact:0:0:3

Total Contact Hours: 36

Credits: 1.5

Prerequisites Operating Systems

Course Objectivds):

The objective of the course is to make the students able to

1 Understand and execute basic commands of shell script

1 Apply basic operations in shell scripts which are required for different applications.
1 Identify and understand concept of file systems in shell script
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1 able tounderstand theoncept of creating new process from parent process.
1 Able to understand concegpt virtual file and execute basic commands on it

Course Outcomés):

After completion of the course students will be able to

COIUnderstanand implement basic services and functionalities of the operating system using
system calls and able to Understand the benefits of thread over process and implement synchronized
programs using multithreading concepts.

CO2Analyze the design aspects ansliss of distributed operating systems.

CO3Analyze and simulate CPU Scheduling Algorithms like FCFS, Round Robin, SJF, and Priority.
CO4 Implement memory management schemes and page replacement schemes

CO5Understand the concepts of deadlock in operaysgems and implement them in

Multiprogramming system.

Course Content:

Preliminaries of Operating System: 6P
managingusers, managing systems, file managements, useful commands, Shell scripting : shell syntax,
executing shell scripts.

Process : 12P

creating new process, counting maximum number of processes a system can handle at a time, handlir
system calls; inter pcess communication through pipes and message passing, zombie process, orphan
process.

Process Synchronization: 6P
handling threads and semaphores to achieve synchronization among processes using POSIX standart
functions.

Signal : 6P
study of some PSIX signals (SIGINT, SIGILL, SIGFPE, SIGKILL, SIGHUP, SIGALRM,
SIGABRT).

Text book:
1. Mukesh Singhal and Niranjan Shivaratri, Advanced Concepts in Operating Systems, NilGraw

Reference Books:
1.NancyLynch, Distributed Algorithms, Morgan Kaufmann.

CO 1 PO Mapping:

Cos PO1 PO2 |PO3 PO4 |PO5 PO6 PO7 [PO8 PO9 |PO10 PO11 PO12 PSO1 PSO2 PS03
co1l,| 3 3 3 3

CO2 3 3 3 3

CO3 3 3 3 3 3

CO4 3 3 3 3

CO5 3 3 3 3 3 3

140 Page



R21 B.Tech CSE

Course Name:Machine Learning Lab
Course Code: PECCS-D-691
Contact:0:0:3

Total Contact Hours: 36

Credits: 1.5

Course Objectives):

This course will enable students to

1 Make use of Data sets in implementing the machine learning algorithms

1 Implement the machine learning concepts and algorithms in any suitable language of choice

Course Outcomés):

The students should be able to:

CO1. Understand thenplementation procedures for the machine learning algorithms.
CO2. Design Java/Python programs for various Learning algorithms.

CO3. Apply appropriate data sets to the Machine Learning algorithms.

CO4. Identify and apply Machine Learning algorithms tosakal world problems.

List of Lab Experiments:
1. Implement and demonstrate the FHSalgorithm for finding the most specific hypothesis based
on a given set of training data samples. Read the training data from a .CSV file.

2. For a given set of traimg data examples stored in a .CSV file, implement and demonstrate the
CandidateElimination algorithm to output a description of the set of all hypotheses consistent with
the training examples.

3. Write a program to demonstrate the working of the decisem based ID3 algorithm. Use an
appropriate data set for building the decision tree and apply this knowledge to classify a new sample.

4. Build an Artificial Neural Network by implementing the Back propagation algorithm and test the
same using appropratata sets.

5. Write a program to implement the naOve Bayesian classifier for a sample training data set stored
as a .CSV file. Compute the accuracy of the classifier, considering few test data sets.

6. Assuming a set of documents that need to be ckdsifse the naOve Bayesian Classifier model
to perform this task. Builin Java classes/APl can be used to write the program. Calculate the
accuracy, precision, and recall for your data set.

7. Write a program to construct a Bayesian network considerimicaledata. Use this model to
demonstrate the diagnosis of heart patients using standard Heart Disease Data Set. You can use
Java/Python ML library classes/API.

8. Apply EM algorithm to cluster a set of data stored in a .CSV file. Use the same data set for
clustering using ¥Means algorithm. Compare the results of these two algorithms and comment on
the quality of clustering. You can add Java/Python ML library classes/API in the program.

9. Write a program to implementNearest Neighbour algorithm to cldgsthe iris data set. Print
both correct and wrong predictions. Java/Python ML library classes can be used for this problem.

10. Implement the neparametric Locally Weighted Regression algorithm in order to fit data points.
Select appropriate data set f@ur experiment and draw graphs.
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CO-PO Mapping

CO | PO1 | PO2 | PO3 | PO4 | PO5|PO6 | PO7|PO8 | PO9|PO10| PO11| PO12
COo1l| 3 4 4 3

CO2 4 4 3 4 3

CO3 3 3 3 3

Co4| 3 4 4 3

Name of the Paper: Web and Internet Technology Lab
Paper Code: PEGCS-A-691

Contact (Periods/Week): 3P/Week

Credit Point: 2

No. of Lectures: 30

Prerequisite:
Fundamentals of Programming

Course Objective(s):
A To impart the design, development and i mpl en
A dewelop programs for Web using Scripting Languages and .net framework

To give an overview of Server Side Programmi

Course Outcome(s):

COZ To develop interactive web pages using HTML, DHTML, CSS and image map
CO2 To procure the knowledge afformation interchange formats like XML

CO3 To validate fields of web pages using scripting languages like JavaScript

CO4 :To acquire the server side programming concepts using servlet, JSP

List of Experiments:
1. Write a single html prograth hr ough whi ch you can explain a

6srcbdattribute, c)paragraph d) heading.
2. Write a single html program through which you can draw a table which consists of 3 row and
4columns where 1st row contains 4 different column fieldaof st udent 6s i nf or m;

textcolor and Calibri font style with font 12. Rest cells of whole table contain values with blue text
colorsand Times new roman font style with font 10.

3. Write a single html program where 1st paragraph can collegieitied style from internal

stylesheet describes inside that html program and 2nd paragraph can collect its specified style
fromanother file (external stylesheet).

4. Write a single ht ml program which i mpl ement
5. Write a html program to find out Celsius temperature of a given Fahrenheit temperature
usingJavaScript.

6. Write a xml parsing technique through which parse a text string into an XML DOM object
andextracts the info from it with JavaScript.

7. Write a hml program to find out m to the power n (m, n valid integer no) using a function
usingJavaScript.

8. Write a simplgava scriptprogramto print the weekday and time
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9. Write a simplgava scriptprogramto implement the function using the argument andrgument

both.

10. Write a simple program in ASP.net through which you can create a login page of your own
website.

11. Write a simple JSP program through which you can print even and odd no separately within
agiven range.

12. Create an Online Regisimat form for individual user of an website using Servlet.

Textbooks:

1. AWeb Technology: A Developer's Perspectivedc
Learning, Delhi, 2013. (Topics covered: html, CSS, imagemap, xml)

2 . ALearning PHR,ptMy S@Lo b& nJ aw axScnr, O6Rei lly Pu
Script)

3. AHead First Servlietbdés & JSPoO, Bryan Basha
(Topics covered: Servlet, JSP)

Recommended books:

1. "Programming the World Wide Web", RoberW. Sebesta, Fourth Edition, Pearson
Education,2007.

2.iCor e Web P r $egondabditiorVolgme | and Il, Marty Hall and Larry Brown,

Pearson Education, 2001.

3. AWeb Technol ogi eso, Bl ack Book, Dreamt ech F

CO 1 PO Mapping

CO | PO1| PO2 | PO3 | PO4 | PO5| PO6 | PO7 | PO8 | PO9 | PO10| PO11| PO12
CO1 1 2

CO2 2 3 2

CO3 2 2

CO4 1 2 3 2

CO5 1 3 2

C.Mandatory Course

Course Name: Intellectual PropertyRight
Course Code: MC 601

Contacts: 2L:0T:0P

Total Contact Hours: 24

Credit: O

Prerequisite:None

Course Qutcome(s):

On successful completion of the learning sessions of the course, the learner will be able to:

COL1: Explain fundamental aspectdiatellectual property Rights to students

CO2: To disseminate knowledge on patents, patent regime in India and abroad and registration aspect
CO3: To disseminate knowledge on copyrights and its related rights and registration aspects
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CO4: To disseminatenowledge on trademarks and registration aspects

COb5: To disseminate knowledge on Design, Geographical Indication (Gl), Plant Variety and Layout
Design Protection and their registration aspects

CO6: To aware about current trends in IPR and Gaeps in fostering IPR

Course Content

Module 1: [4L]

Overview of the IPR Introduction and the need for intellectual property right (IPRinds of
Intellectual Property Rights: Patent, Copyright, Trade Mark, Design, Geographical Indication, Plant
Varieties and Layout DesignGenetic Resources and Traditional Knowle@igerade Secret IPR in

India : Genesis and developménPR in abroad International organizationégenciesand treaties,

Module 2: [4L]

Patents Trips Definition, kind of inventions protected by pat&#tentable and Non patentable
inventions. Elements of Patentability: Novelty , Non Obviousness (Inventive Steps), Le8al
requirements for patents Granting of patent Rights of a pater¢xclusive rght. Patent application
process: Searching a patebtrawing of a patentFiling of a patent Types of patent applications
Parent document: specification and Claims.

Registration Procedure, Rights and Duties of Patentee, Restoration of lapsed PatemtdeiSand
Revocation of Patents, Infringement, Remedies & Penalties

Module 3: [4L]

Trademarks- Concept of Trademarks Different kinds of marks (brand names, logos, signatures,
symbols, well known marks, certification marks and service markk)n Regstrable Trademarks
Registration of TrademarksRights of holder and assignment and licensing of matk&ingement,
Remedies & Penaltiegrade mark registration processes.

Module 4:[4L]

Copyrights- Right and protection covered bycopyright - Law of copy rights: Fundamental of
copyright law. originalityof material, rights of reproduction, rights to perform the worth publicly,
copy right ownership issues, obtaining copy right registration, notice of copy right. International copy
right law. Infringement of Copyright under Copyright Act

The Role arid Liabilities of IPRs in India - Cyberlaw issuesCriminal law. data safety, online
privacy. Health privacy, Freedom of expression and human rights, net neutrality, negmunél.

Module 5: [4L]

Geographical Indication of Goods Types, why and how Gl need protection and Gl laws. Indian Gl
act.

Industrial Designs: protection. Kind of protection provided by industrial designs. Integrated Circuits

Module 6: [4L]
India’s New National IP Policy, 2016 Govt. of India step towards promoting IPR50ovt. Schemes
IPRT Career Opportunities in IPIPR in current scenariwith case studies

Text book:

1. Fundamentals oflP for Engineers: K.Bansl& P.Bansal

2. Nithyananda, K V. (2019). Intellectual Property Rights: Protection and Management. India, IN:
Cengage Learning India Private Limited.

3. Neeraj, P., & Khusdeep, 2q14). Intellectual Property Rights. India, IN: PHI learning Private
Limited.

144 Page



R21 B.Tech CSE

Reference book:
1. Ahuja, V K. (2017). Law relating to Intellectual Property Rights. India, IN: Lexis Nexis.

CO-PO Mapping:

CO | PO1] PO2 PO3 PO4 PO5 PO6 PO7| PO8 PO9 PO1( PO1] PO17 PSO] PSOZ PSO3
Ccoy 3 1 2 3 2 2 3 3 1 2 3
COo2 3 1 1 1 1 3 3 1

COg3| 3 1 2 3 2 2 3 3 1 2 3
CO4 3 1 1 1 1 3 3 1

COj5| 3 2 2 3 2 3 3 2 2
COg| 3 2 1 2 2 3 3 1
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4" Year 15t Semester: " Semester

Sl Course Paper Code Theory Contact Hours Credit
No | Code /Week | Points
L T|P |Total
A. THEORY
1| Professional PEGCST-701 |Information Theory and Coding |3 0| 013 3
Elective
courses
PEGCSS-701 | Ad-Hoc and Sensor Netwask
PEGCSD-701 | Data Mining and Data Warehou
PEGCSA-701 | Cloud Computing
2 | Professional PEGCST-702 | QuantumComputing 3/ 0| 03 3
Elective
courses PEGCSS-702 | Mobile Computing
PEGCSD-702 | NaturalLanguageProcessing
PEGCSA-702 | Cryptography and Network
Security
3| Open Elective OECGCS701A | High Performance Computing 3|1 0| 013 3
courses
OEGCS701B |Image Processing
OEG-CS701C | OptimizationTechniques
4| Open Elective | OEGCS-702A | Cyber Law and Ethics 3,0 03 3
courses :
OEG-CS-702B | Soft Skills andInterpersonal
Communication
OECGCS702C | ForeignLanguage
B. PRACTICAL
5 | Professional PEGCST-791 |InformationTheoryandCoding ololo |3 15
Elective Lab
courses
u PEGCSS-791 | Ad-HocandSensoilNetworksLab
PEGCSD-791 | Data Mining and Data
Warehousing Lab
PEGCSA-791 | Cloud Computing Lab
6| Open Elective | OEGCS791A | High Performance ComputinglLal 0 | 0 | 3 | 3 15
courses
OECGCS791B |Image Processing Lab
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OECGCS791C | Optimization Techniques Lab
7 PROJECT PR 791 Major Projec.ﬂ 4 2
g| PROJECT | PR792* Industrial Training / Internship 0 1
g| PROJECT | PR793 Skill Development VII: 1 05
Seminar & Group Discussion
C. MANDATORY ACTIVITIES / COURSES
10 MC MC 781 Entrepreneurship & Innovation 3 |3 Units
Skill
TOTAL CREDIT WITHOUT MOOCS COURSES 18.5
D.MOOCS COURSES**
11 | MOOC HM701 MOOCS COURSEY 4 4
S
COUR
SES
TOTAL CREDIT WITH MOOCS COURSES 22.5

Collective Data from 3rd to 6th Semester (Summer/Winter Training diring Semeser Break &

Internship should be done after 5th Smester or 6th Semester). All r&ated certificates to be
collected by the training/internship coordinator(s).
* MOOCS COURSES for HONOURS/MINOR Degree are Program specific and to be taken
from MOOCS BASKET
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Syllabus of 7" Semester

A.Theory

Course Name: Information Theory and Coding
Course Code: PECCS-T-701

Contact: 3:0:0

Total Contact Hours: 36

Credits: 3

Prerequisites Probability & Statistics

Course Objectives):
The objective of theourse is to make the students able to

1 Understand the basic concept of information and apply this knowledge in designing solution.

1 Understand the basic concept of coding theory and use this knowledge for designing and
implementing problem.

1 Understand the concept of channel models to determine the mutual information in the channels.

1 Outline the concept of error detection techniques and design a model for building a new

1 solution.

1 Understand how convolutional theory works and develop a pewoach.

Course Outcomés):
After completion of the course students will be able to

COIUnderstandhe basicconcept of information andapply this knowledge in designing solution for
real life engineering problem.

CO2Understandthe basic concept of coding theory and usethis knowledge for designingand
implementing mathematical and engineeringproblem ihegatdi lifelong learning.

CO3Understand the concept of channel models to determine the mutual information in the channels.
CO4Outline the concept of error detection techniques anddesign a model forbuildinga new solution as
aprofessional engineering praetias a team.

COS5Understand how convolutional theory works atelelop an approach to solve it by means of
existing and newmethods as a team work.

Course Content:

Module 1:

Information Theory [4 L]

Introduction, Measure of Information, Averaggormation Content (Entropy) of a Zero Memory
Source, Extension of Zero Memory Source, Entropy of a Source with Memory.

Module 2:

Source Coding [9L]

Il ntroducti on, Types of Codes, Prefix Codes,
Theorem, Huffman @ding, Arithmetic Coding, Lempéliv Algorithm, Run Length Encoding, An
Overview on Speech and Image Compression.
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Module 3:

Information Channels[4L]

Introduction, Channel Models, System Entropies, Mutual Information (Trans information), Channel
Capacity, Capacity of Channels, Continuous Channels.

Module 4:

Error Control Coding [8L]

Introduction, need for Error Control Coding, Types of Codes, Coding Gain, Linear Block Codes, The
Hamming Codes, Probability of an Undetected Error Pattern foB@nover a BSC, Equivalent

Codes, Cyclic Codessolay Codes, Shortened Cyclic Codes.

Module 5:

Burst Error Correcting Codes [6L]

Introduction, Burst Errors, Interleaved Codes, Product Codes, Fire Codes, BCH Coddginaign
BCH Codes and ReeslolomonCodes.

Module 6:

Convolution Codes[5L]

Introduction, Convolution Encoder, Representation of Convolution Code, Transfer Function of a
Convolution Code, Distance Properties of Convolution Codes, Decoding of Convolution Codes,
Stack Algorithm, Known Good @volution Codes.

Text book:
1. Information theory, coding and cryptograptyanjan Bose; TMH.
2. Information and CodingN Abramson; McGraw Hill.

ReferenceBooks:
1.Introductionto Information Theory M Mansurpur; McGraw Hill.
2. Information Theory R B Ash; Prentice Hall.
3. Error Control Coding Shu Lin and D J Costello Jr; Prentice Hall.

CO 1 PO Mapping:

COs PO1PO2 PO3 PO4 PO5 |PO6 |PO7 PO8 |PO9 |PO10 PO11 PO12 PSO1 PSO2 PSO3
CO1l| 3 3 3 3 - - - - - - - - 3 3 3
CO2 | 3 3 3 3 - - - - - - - 3 3 2 3
CO3 | 3 3 3 3 - - - - - - - - 3 3 1
CO4 | 3 3 3 3 - - - - 3 - - - 3 2 3
CO5 | 3 3 3 3 - - - - 3 2 - - 3 2 3
CO 3 3 3 3 - - - - 3 2 - 3 3 3 3
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Paper name: AdHoc and Sensor Networks
Paper code: PECCS-S-701

Contact: 0:0:3

Credit Point: 3

CourseObjective(s):

The student should be made to:

9 Learn Ad hoc network and Sensor Network fundamentals

9 Understand the different routing protocols

9 Have an indepth knowledge on sensor network architecture and design issues

9 Understand the transport layer and security issues possible in Ad hoc and Sensor networks
9 Have an exposure to mote programmindfptans and tools

CourseQutcome(s):

At the end of the course, the student would be able to:

CO1Know the basics of Ad hoc networks and Wireless Sensor Networks

CO2Apply this knowledge to identify the suitable routing algorithm based on the networkemd us
requirement

CO3Apply the knowledge to identify appropriate physical and MAC layer protocols
CO4Understand the transport layer and security issues possible in Ad hoc and sensor networks.
CO58Be familiar with the OS used in Wireless Sensor Networkshaiid basic modules

Course Content:

Module 1

AD HOC NETWORKS 7 INTRODUCTION AND ROUTING PROTOCOLS

Elements of Ad hoc Wireless Networks, Issues in Ad hoc wireless networks, Example commercial
applications of Ad hoc networking, Ad hoc wireldsternet, Issues in Designing a Routing Protocol for Ad
Hoc Wireless Networks, Classifications of Routing Protocols, Table Driven Routing Prdtdaedsination
Sequenced Distance Vector (DSDV),i@emand Routing protocolAd hoc On Demand Distance Veato
Routing (AODV).

Module 2

SENSORNETWORKS i INTRODUCTION & ARCHITECTURES

Challenges for Wireless Sensor Networks, Enabling Technologies for Wireless Sensor Networks, WSN
application examples, Singlode Architecturd Hardware Components, Energy Comgion of Sensor

Nodes, Network Architecturie Sensor Network Scenarios, Transceiver Design Considerations, Optimization
Goals and Figures of Merit.

Module 3

WSN NETWORKING CONCEPTSAND PROTOCOLS

MAC Protocols for Wireless Sensor Networks, Low Duty Cycle Protocols And Wakeup Con&ptaC,
The Mediation Device Protocol, Contention based protdcB®lAMAS, Schedule based protocolt EACH,
IEEE 802.15.4 MAC protocol, Routing Protocd®ergy Effcient Routing, Challenges and Issues in
Transport layer protocol.
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Module 4

SENSORNETWORK SECURITY

Network Security Requirements, Issues and Challenges in Security Provisioning, Network Security Attacks,
Layer wise attacks in wireless sensor networkssite solutions for jamming, tampering, black hole attack,
flooding attack. Key Distribution and Management, Secure RoutBgINS, reliability requirements in

sensor networks.

Module 5

SENSORNETWORK PLATFORMS AND TOOLS

Sensor Node HardwaieBerkeleyMotes, Programming Challenges, Nddegel software platforms
TinyOS, nesC, CONTIKIOS, Nodevel Simulators NS2 and its extension to sensor networks, COOJA,
TOSSIM, Programming beyond individual nodeState centric programming.

Text Book:

1.C.Siva Ram Murthy, and B. S. Manoj, AAd Hoc Wirele
fi Prentice Hall Professional Technical Reference, 2008.

REFERENCES:

1. Carl os De Morais Cordeiro, Dhar maheftyaadk as h Agr av
Applicat i ons o, Worl d Scientific Publishing Company, 2(
2. Feng Zhao and Leonides Guibas, fnAW002el ess Sensor
3. Hol ger Karl and Andreas Willig AProtWwikeg20685 and A
4. KazemSohr aby, Dani el Mi nol i, & T aTechrinloggPraocals,andi Wi r e | €
Applicationso, John Wiley, 2007.

5. Anna Hac, AWireless Sensor Net wor k Designso, JC

Online Resources

1. www.wirelessnetworksonline.com

2. www.securityinwireless.com

3. www.ida.liu.se/~petel71/SN/lecturmtes/sn.pdf Practice Aspects 1. NS2 Simulator tool

CO-PO Mapping:

CO | PO1 [PO2| PO3 | PO | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO11 | PO12
4

co1 ) 3 i 2 i i i 3 i ) ) )

CcCOo2 3 2 2 2 i i 1 i i ) - )

CO3 3 2 - - 3 - - - 1 - - -

CO4 - 1 - 3 - - - - - 1 - -

CO5 3 1 2 2 1
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Course Name: Data Mining and Data Warehousing
Course Code:PEC-CS-D-701

Contact: 3:0:0

Total Contact Hours: 36

Credits: 3

Prerequisites Data Structure, Design and Analysis of Algorithms, Database Management Systems,
Statistics, Artificial Intelligence

Course Outcomés):
After completion of the coursstudents will be able to

COZLUnderstand and explainthe fundamental concepts of the evolving technologies in Data Mining
(such as Mining Frequent Patterns and Data Streams, Associations, Supervised and Unsupervise
Learning, Graph Mining, Web Mining etcandData Warehousing (such as Data Cube and
OLAP)recognizing their utilitarian importance in current technological context for further exploration
leading towards lifelong learning.

CO2 Identify and formulate an engineering problem within the scope of Dlaeng and Data
Warehousingparadigm.

CO3 Explore relevantliteratureand apply the concepts ofData Mining and Data Warehousingto
solveproblemsof making automated decisions dealing with huge amount of data.

CO4 Develop ideas for proposing solutions to ttellenging problems of Data Mining and Data
Warehousing.

CO5 Implement ideas of Data Mining and Data Warehousing through developingfeasible algorithms
or frameworks and investigate their effectiveness by analyzing the performances in solving the relevant
problems.

CourseContent:

Module-1:Introduction to Data Mining[5L]

Basic Concepts 1L

Data Exploration: Data Types, Data Attributes, Statistical Description of Data, Data Visualization,
Data Similarity Measure 2L

Data Preprocessing: Datdeaning, Data Integration, Data Reduction, Data Transformation &
Discretization2L

Module-2:Introduction to Data Warehousing  [6L]

Basic Concepts 1L

Data Warehouse Modeling: Data Cubeand OLAP (OnLine Analytical Procegking)

Data Warehouse Design, Usatieplementation 2L

Data Generalization by Attribui®rientedinductioriL

Module-3:Mining Frequent Patterns,Associations And Correlation Analysis [5L]

Basic Concepts, Frequent Itemset Mining Methods: The Apriori Algorithm, Mining Frequent Item Sets
without Candidate Generation, Mining Frequent ItemSets Using Vertical Data Format, Correlation
Analysis 4L

Pattern Mining in Multilevel and Multidimensional SpackL

Module-4:Classification and Regression [6L]

Basic Concepts,-KearestNeighbor Classifier, Decish Tree Classifier, Naive Bayes Classifatr
ANN-Backpropagation Based Classifier, Support Vector Machine Based Classifier, Linear and
Nonlinear Regression Methods 3L
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Module-5: Clustering and Outlier Analysis [5L]

Basic ConceptRartitioning Methods: #Means and #Medoids, Hierarchical Methods: Agglomerative
and Divisive Hierarchical Clustering, DensBased Methods: DBSCAN: DensiBased Clustering
Based on ConnectedRegions with High Density, Frequent Ra&sad Clustering Mbod 4L
Outlier Analysis 1L

Module-6:Mining Data Stream, Time-Series, and Sequence Data  [3L]
Basic Concepts of Data Stream Mining 1L

Mining Time Series Data 1L

Mining Sequence Patterns in Biological Data 1L

Module-7:Introduction to Graph Mining, Social Network Analysis,Multi-relational Data Mining,
Text Mining and World Wide Web (WWW) Mining 6L

Graph Mining: Methods for Mining Frequent Subgraphs (Apit@sed Approach& Pattern Growth
Approach)2L

Basic Concepts of Social Netwafalysis and Multirelational Data Minin@L

Basic Concepts of Text Mining 1L

Basic Concepts of World Wide Web (WWW) Mining 1L

Textbook:

1. Han J & Kamber M, fAData Mining: Concepts anc
Edition.

2.ParteekBhai, fnData Mining and Data Warehousing: P
Cambridge University Press.

ReferenceBooks
l.PangNi ng Tan, Vipin Kumar, Michael Steinbanch,
PearsonEducation.
2. Robert LaytonjnffweahniPyg hDatta Miam kt Publ i shi

COi POMappinag:

COs |PO1 PO2 PO3 |PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PS03

colr | 3 | 2 - - - - - - - - - 3
co2 | 2 | 3 - - - - - - - - - -
co3 | 2 | 2 | 3| 2 - - - - - - - -
co4 | 2 | 2 | 2 | 3 - - - - - - -
cos | 2 | 2 | 3| 3| 2|22 - - - -
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Paper Name: Cloud Computing
Code: PEGCS-A-701
Contacts: 3:0:0

Credits: 3

Total Contact hours: 36L

Prerequisite

1. Should have the basic knowledge of Operating Systems.
2. Should be aware of the fundamental concepidativorking.
3. Should have knowledge of heterogeneous systems and resource management.

Course Objective(s):

O«

To learn the workflow of cloud business model and optimized resource allocation.

To gain knowledge of cloud service and delivery models and deaslaphderstanding of the

risk and compliance responsibilities and Challenges for each Cloud type and service delivery

model.

To learn virtualization techniques, load balancing, and work strategy of different cloud
infrastructure.

0 To know the security ahprivacy issues in cloud infrastructure

O«

O«

Course Outcome(s):

CO1 :To articulate the business model concepts, architecture and infrastructure of cloud computing,
including cloud service models and deployment models.

CO2 :To apply and design suitable Virtualization concept, Cloud Resource Management and design
scheduling algrithms.

CO3 :To explore some important cloud computing driven commercial systems such as Google
Apps, Microsoft Azure and Amazon Web Services and other businesses cloud applications.

CO4: To analyse the core issues of cloud computing such as securBgyp interoperability, and

its impact on cloud application.

Course Contents:

Module 1: Definition of Cloud Computing and its Basics [8L]

Definition of Cloud Computing: Defining a Cloud, Cloud TypeBlIST model, Cloud Cube model,
Deployment models (Plb, Private, Hybrid and Community Clouds), Service modéls
Infrastructure as a Service, Platform as a Service, Software as a Service with examples of services/
service providers, Cloud Reference model, Characteristics of Cloud Compatisigift in pardigm

Benefits and advantages of Cloud Computing [3]

Cloud Architecture: Cloud Infrastructure, Architecture of each components, Virtualization versus
Traditional Approach, Virtualization Model for Cloud Computing. [2]

Services and Applications by Type [3]
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