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J. C. BOSE UNIVERSITY OF SCIENCE & TECHNOLOGY, YMCA

VISION

J. C. Bose University of Science and Technology, YMCA, Faridabad aspires to be a nationally
and internationally acclaimed leader in technical and higher education in all spheres which

transforms the life of students through integration of teaching, research and character building.

MISSION

o To contribute to the development of science and technology by synthesizing
teaching,research and creative activities.

o To provide an enviable research environment and state-of-the art technological exposure
to its scholars.

o To develop human potential to its fullest extent and make them emerge as world

class leaders in their professions and enthuse them towards their social responsibilities.
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DEPARTMENT OF COMPUTER ENGINEERING

VISION

The department aims to make a place at both national and international level by producing high
quality ethically rich computer engineers conversant with the state-of-the-art technology with
the ability to adapt the upcoming technologies to cater to the ever changing industrial demands
and societal needs. It endeavours to establish itself as a centre of excellence by contributing to

research areas having IT impact on the people‘s life and nation‘s growth.

MISSION

o To provide the future leaders in the area of computer engineering and information
technology through the development of human intellectual potential to its fullest extent.

o To enable the students to acquire globally competence through problem solving skills
and exposure to latest developments in IT related technologies.

o To educate the students about their professional and ethical responsibilities.

o To ensure continuous interaction with the industry and academia through

collaborative research projects.
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ABOUT THE PROGRAM

The B.Tech (Regional Course — Hindi) Computer Engineering has a strong flavor on design and
hands-on experience. The program includes a deeper study of a number of engineering subjects
to which students are introduced at the core curriculum level, theoreticaland programming
solutions of real world problems and design of systems relevant to the software organizations.
The areas introduced by the department include software engineering, software testing, web
crawlers, information retrieval, computer networks and data structures etc. Besides the
theoretical and laboratory based curriculum, students complete an advanced programming

project in the final year of the program including one full semester in an industry.

This degree provides a solid foundation in core Computer Engineering disciplines, critical
thinking and problem-solving skills. Through the academic program, students also develop
excellent written and oral communication skills, learn to work as a team and project

management.

NOTE:

1. The scheme will be applicable from Academic Session 2019-20 onwards.

2. The syllabus for the theory subjects is provided along with the scheme. For Practicals,
syllabus is not defined and depends upon the syllabus content of the related subject. The
list of practicals may vary depending on the technological evolution in the concerned
area.

3. From session 2019-20 onwards, for B.Tech program, a student has to earn at least 12
credits during the duration of Degree subject to passing of at least one MOOC course of
12 week duration (carrying minimum 3 credits) per year through SWAYAM Platform.
The Credit Transfer/Mobility Policy for Online Courses approved in 17" Academic
Council Dated 11.06.2019 may be referred for the same.
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B. TECH PROGRAM COMPUTER ENGINEERING

PROGRAM EDUCATION OBJECTIVES

PEO1

To create knowledge about core areas related to the field of computer science
andinformation technology.

PEO2

To enable students to apply mathematics, science and computer engineering
principles to model, design and implement software projects to meet customers’
business objectives.

PEQO3

To develop the ability to evaluate the computing systems from view point of
quality,security, privacy, cost effectiveness, utility and ethics.

PEO4

To inculcate lifelong learning by introducing principles of group dynamics,
publicpolicies, environmental and societal context.

PROGRAM OUTCOMES

PO1

Engineering knowledge: Apply the knowledge of mathematics, science,
engineering fundamentals, and an engineering specialization to the solution of
complex engineering problems.

PO2

Problem analysis: Identify, formulate, review research literature, and analyze
complex engineering problems reaching substantiated conclusions using first
principles of mathematics, natural sciences, and engineering sciences.

PO3

Design/development of solutions: Design solutions for complex engineering
problems and design system components or processes that meet the specified
needs

with appropriate consideration for the public health and safety, and the
cultural,societal, and environmental considerations.

PO4

Conduct investigations of complex problems: Use research-based knowledge and
research methods including design of experiments, analysis and interpretation of
data,and synthesis of the information to provide valid conclusions.

PO5

Modern tool usage: Create, select, and apply appropriate techniques, resources, and
modern engineering and IT tools including prediction and modeling to complex
engineering activities with an understanding of the limitations.

POG6

The engineer and society: Apply reasoning informed by the contextual knowledge
to assess societal, health, safety, legal and cultural issues and the consequent
responsibilities relevant to the professional engineering practice.

PO7

Environment and sustainability: Understand the impact of the professional
engineering solutions in societal and environmental contexts, and demonstrate
the knowledge of, and need for sustainable development.

PO8

Ethics: Apply ethical principles and commit to professional ethics and
responsibilities and norms of the engineering practice.




PO9

Individual and team work: Function effectively as an individual, and as a member
or leader in diverse teams, and in multidisciplinary settings.

PO10

Communication: Communicate effectively on complex engineering activities with
the engineering community and with society at large, such as, being able to
comprehend and write effective reports and design documentation, make
effective presentations, and give and receive clear instructions.

PO11

Project management and finance: Demonstrate knowledge and understanding of
the engineering and management principles and apply these to one‘s own work, as a
member and leader in a team, to manage projects and in multidisciplinary
environments.

PO12

Life-long learning: Recognize the need for, and have the preparation and ability to
engage in independent and life-long learning in the broadest context of technological
change.

PROGRAM SPECIFIC OUTCOMES

PSO1

Ability to design and develop computing systems using concepts of Mathematics,
Computer Engineering and other related disciplines to meet customers’ business
objectives.

PSO2

Ability to test and analyze the quality of various subsystems and to integrate them in
order to evolve a larger computing system.
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STRUCTURE OF UNDERGRADUATE ENGINEERING PROGRAM

Breakup of Credits

S.No. Category (Total 180)

1 Humanities and Social Sciences including Management 12
courses

2 Basic Science courses 25

3 Engineering Science courses including workshop, drawing, 29
basics of electrical/mechanical/computer etc

4 Professional core courses 49
Professional Elective courses relevant to chosen

5 o 18
specialization/branch

6 Open subjects — Electives from other technical and/or 12
emerging subjects

7 Project work, seminar and internship in industry or elsewhere 20

8 MOOCs 12*

9 Audit Course [Message of Bhagwat Gita] 3
Mandatory Courses

10 [Environmental Sciences, Induction training, Constitution Non-credit
ofIndia, Understanding Harmony]

11 Value Added Course[Universal Human Values] Non-credit

Total 180*
SEMESTER WISE SUMMARY OF THE PROGRAM
S.No. Semester No. of Contact Hours Marks Credits

1. I 25(A)/26(B) 650(A)/600(B) | 19.5(A)/18.5(B)

2. I 26(A)/25(B) 600(A)/650(B) | 18.5(A)/19.5(B)

3. i 35 800 25

4. v 34 850 24

5. \% 34 950 24

6. VI 33 900 27

7. VII 22 700 20

8. VIl One Semester 500 10

9. MOOCs - - 12*

Total 212 5950 180*

*Student has to earn at least 12 credits during the duration of Degree subject to passingof at
least one MOOC course of 12 week duration (carrying minimum 3 credits) per year.
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CREDIT DISTRIBUTION IN THE FIRST YEAR OF UNDERGRADUATE
ENGINEERING PROGRAM

Subject Lecture Tutorial Labor_atory/ Tgtal
(L) (M Practical(P) | credits(C)

Chemistry 3 1 3 55
Physics 1 3 55
Mathematics-1 3 1 0 4
Mathematics -2 3 1 0 4
Programming for Problem solving 3 0 4 5
English 2 0 2 3
Engineering Graphics & Design 0 0 4 2
Workshop 0 0 8 4
Basic Electrical Engg. 3 1 2 5
MOOC - - - 3

COURSE CODE AND DEFINITIONS

Course Code Definitions
L Lecture
T Tutorial
P Practical
BSC Basic Science Courses
ESC Engineering Science Courses
HSMC Humanities and Social Sciences including Management courses
PCC Professional core courses
OEC Open Elective courses
LC Laboratory course
MC Mandatory courses
PROJ Project
MOOC Massive Open Online Course
AC Audit Course

VAC

Value Added Course
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MANDATORY INDUCTION PROGRAM (3-WEEKS DURATION)

When new students enter an institution, they come with diverse thoughts, backgrounds and
preparations. It is important to help them adjust to the new environment and inculcate in them
the ethos of the institution with a sense of larger purpose. A 3-week long induction program for
the UG students entering the institution, right at the start, has to be planned. Normal classes will
start only after the induction program is over. Its purpose is to make the students feel
comfortable in their new environment, open them up, set a healthy daily routine, create bonding
in the batch as well as between faculty and students, develop awareness, sensitivity and
understanding of the self, people around them, society at large, and nature.

Tentative activities which can be planned in this Induction Programme are as follows:

e Physical Activity

e Creative Arts

e Universal Human Values

e Literary

e Proficiency Modules

e Lectures by Eminent People

e Visits to Local Area

e Familiarization to Dept./Branch & Innovations
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HUMANITIES & SOCIAL SCIENCES INCLUDING MANAGEMENT

S No. Code No. Course Title Hours Per week Totgl Semester
Credits
L T P

1 HSMC-101 | English 2 0 2 3 2
Humanities —I (Effective

2 HSMC-01 Technical 3 0 0 3 3
Communication)

3 HSMC-02 Economics for Engineers 3 0 0 3 4
Management-|

HSMC-03/ | (Organizational

4 HSMC-04 Behaviour/ Finance & 3 0 0 3 !

Accounting)
Total Credits 12
BASIC SCIENCE COURSES (BSC)
S.No. | Code No. Course Hours Per Week Tota}l Semester
L T p | Credits

Physics(SemiConductor

1 BSC-101D Physics) 3 1 3 55 1/2
Mathematics —I (Calculus

2 BSC-103E | o | inear Algebra) 3 1 0 4 1
Mathematics —I1

3 BSC-106E | (Probability & 3 1 0 4 2
Statistics)

4 BSC-102 Chemistry 3 1 3 55 1/2
Mathematics —I11
(Calculus and

5 |BSC-301 OrdinaryDifferential 3 0 0 3 3
Equations)

6 BSC-01 Biology 2 1 0 3 5

Total Credits 25
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ENGINEERING SCIENCE COURSE (ESC)

S.No. Code No. Course Title Hours Per Week Tota}l Semester
Credits
L T P
1 | Escaon | BasicElectrical 3| 1] 2 5 1/2
Engineering
Engineering Graphics
2 ESC-102 : 0 0 4 2 1/2
& Design
3 | EsC-103 Programming for 3 | 0| 2 4 1/2
Problem Solving
4 ESC-104 Workshop-1 0 0 4 2 1
5 ESC-106 Workshop I 0 0 4 2 2
ESC-301, Analog Electronic
0 ESC-303 Circuits 3 0 4 ° 3
ESC-302, . :
7 ESC-304 Digital Electronics 3 0 4 5 3
8 ESC-501 Signals & Systems 3 0 0 3 5
Total Credits 29
PROFESSIONAL CORE COURSES (PCC)
S.No. Code No. Course Title Hours Per Week Tota}l Semester
Credits
L T P
PCC-CS-301,| Data Structure &
1 PCC-CS-303 | Algorithms 3 0 4 > 3
PCC-CS-302 | IT Workshop-(Sci-
2 lab/MATLAB) 0 0 4 2 3
3 PCC-CS-401 | Discrete Mathematics 3 1 0 4 4
PCC-CS-402,| Computer Organization
4 PCC-CS-405 | & Architecture 3 0 4 > 4
PCC-CS-403,| Operating System
> PCC-CS-406 3 0 4 > 4
PCC-CS-404,| Object Oriented
6 PCC-CS-407 | Programming 3 0 4 > 4
PCC-CS-501,| Database Management
! PCC-CS-504 | System 3 0 4 > >
PCC-CS-502 | Formal Languages, 5
8 Automata and 3 0 0 3
CompilerDesign
PCC-CS-503,| Design & Analysis of
9 PCC-CS-505 | Algorithms 3 0 4 5 5
10 PCC-CS-601,| Intelligent Systems 3 0 4 5 5

PCC-CS-603




PCC-CS-602,) Computer Networks
= PCC-CS-604 3 0 4 S 6
Total Credits 49
PROFESSIONAL ELECTIVE COURSES (PEC)
S.No. Course Title Hours Per Week TOta.ll Semester
Credits
L T P
1 Elective-I 3 0 0 3 5
2 Elective-II 3 0 0 3 6
3 Elective-I1ll 3 0 0 3 6
4 Elective-1V 3 0 0 3 7
5 Elective-V 3 0 0 3 7
6 Elective-VI 3 0 0 3 7
Total Credits 18
OPEN ELECTIVE COURSES (OEC)
S. No. Course Title Hours Per Week CToga_ll Semester
L T P redits
1 Open Elective-I 3 0 0 3 6
2 Open Elective-II 3 0 0 3 6
3 Open Elective- 111 3 0 0 3 7
4 Open Elective-1V 3 0 0 3 7
Total Credits 12
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J. C. BOSE UNIVERSITY OF SCIENCE & TECHNOLOGY, YMCA, FARIDABAD
B.Tech (Regional Course — Hindi) Computer Engineering

Scheme of Studies/Examination Semester-I

Course Structure

Course Course Hours per Sessional |External
S:NO-| Notation | CALEIOTY| “ooge Course Title week Credits| nMarks | Marks | Total
L| T| P
Basic
1 A Esc |ESCIOL-A| Ciccical 3 (1| o] 4 25 75 | 100
Technology
2 A BSC BSC102 | Chemistry 3 (1| - 4 25 75 100
3 C Mathematics-I
BSC | BSC103E | (Calculus & Linear | 3 | 1| -| 4 25 75 100
Algebra)
4 C ESC Esc1o4 | Workshop- | - - 4 2 30 70 100
5 A HSMC | HSMC101 | English 2 I 2 25 75 100
Basic
6 A Esc | ESCI07 | i - -1 2] 1 15 35 50
Technology
Lab
7 A BSC BSC105 | Chemistry Lab S 15 15 35 50
8 A HSMC | HSMC102 | English Lab } -9 1 15 35 50

Note: Exams duration will be as under:
a. Theory exams will be of 03 hours duration.
b. Practical exams will be of 02 hours duration.

Workshop exam will be of 03 hoursduration.

C.
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6 il ot aloqjéi e SreTITen 3 | 15 15 35 50
>
GO AT
7 off St éqlé';“ fere oonfe 4 | 2 15 | 35 | 50
e gden o1 rafdy FHurar grf:
@) Rrgia aier 03 °¢ @t 3afd ot g |
(@) TARTRITAT TGRI&fT 02 T B 3@l &1 gRil |

() HTIATAT U&TT 03 TS I 3afy w1 gt |




B.Tech (Regional Course — Hindi) Computer Engineering

Scheme of Studies/Examination Semester-11

Course Structure

Hours per
k Sessional | External
Course |Category _ wee _
S.No. Notation | Code Course Code Course Title Credits| Marks Marks | Total
L|T|P
Physics(Semi-
1 B BSC BSC101D Coﬁducﬁor 31 4 25 75 100
Physics)
Mathematics-11
(Probability and 100
2 C BSC BSC106E Statistics) 311 4 25 75
Engineering
3 B ESC ESC102 Graphics & - -] 4| 2 30 70 100
Design
Programming
solving
5 C ESC ESC106 Workshop- I I I 2 30 70 100
6 B BSC BSC104D Physics lab I 3| 15 15 35 50
Programming
7 B ESC ESC105 for Problem -1 -14 2 15 35 50
solving Lab

Note: Exams duration will be as under:
a. Theory exams will be of 03 hours duration.
b. Practical exams will be of 02 hours duration.

C.

Workshop exam will be of 03 hours duration.
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J. C. BOSE UNIVERSITY OF SCIENCE & TECHNOLOGY, YMCA, FARIDABAD
B.Tech (Regional Course — Hindi) Computer Engineering

Scheme of Studies/Examination Semester -111

Course Structure

Hours perweek . |[Marks Marks for
ST Category Course Course Title Credi for End Term Total
No. Code ts . R
Sessional |[Examination
L P
ESC ESC-301 | Analog Electronic
1 Circuits 3 0 3 25 75 100
PCC PCC- CS- | Data Structures
2 301 &Algorithms 3 0 3 25 [ 100
ESC ESC-302 | Digital Electronics
3 3 0 3 25 75 100
BSC BSC-301 | Mathematics- I11
(Calculus and
4 Ordinary 3 0 3 25 75 100
Differential
Equations)
HSMC HSMC- Effective
5 01 Technical 3 0| 3 25 75 100
Communicati
on
Capstone | PROJ- Project-I
6 Project CS-301 0 4 2 25 75 100
PCC PCC- CS- | IT Workshop
7 302 (MATLAB) 0 4 2 15 35 50
ESC ESC-303 | Analog Electronic
8 Circuits LAB 0 4 2 15 35 50
ESC ESC-304 | Digital Electronics
9 LAB 0 4 2 15 35 50
PCC PCC- CS- | Data Structures
10 303 &Algorithms 0 4 2 15 35 50
LAB
Total 15 20 25 210 590 800
Note:

i.  Theory exams will be of 03 hours duration and Practical exams will be of 02 hours duration

ii.  Additional 3 credits per year to be earned through MOOCs
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J. C. BOSE UNIVERSITY OF SCIENCE & TECHNOLOGY, YMCA, FARIDABAD
B.Tech (Regional Course — Hindi) Computer Engineering

Scheme of Studies/Examination Semester -1V

Course Structure

S Category Course Course Title Credi for End Term Total
No. Code ts . .
Sessional |[Examination
L P
PCC-CS- | Discrete
! PCC 401 Mathematics 3 0 4 25 & 100
Computer
PCC-CS- | Organization
2 | PCC 402 & 3 0 3 25 75 100
Architecture
3 | PCC Zgg)c-cs- Operating System | 3 0 3 25 75 100
Design and
4 | pcc PCC-CS- | Analysis of 3 0| 3 25 75 100
404 :
Algorithms
5 | HSMC | Hsmc-o2| Economicsfor | 4 o | 3 25 75 100
Engineers
6 | MC Mc-o3 | Environmental 2 0] 0 25 75 100
Sciences
Capstone | PROJ-CS- .
7 Project 401 Project-II 0 4 2 25 75 100
Computer
PCC-CS- | Organization &
8 PCC 405 Architecture 0 4 2 15 3 50
LAB
PCC-CS- | Operating
9 | PCC 406 SystemLAB 0 4 2 15 35 50
Design and
10 | PCC Z(():?C s Analysis of 0 4 2 15 35 50
Algorithms LAB
Total 17 16 24 220 630 850
Note:

i.  Theory exams will be of 03 hours duration and Practical exams will be of 02 hours duration
ii.  Additional 3 credits per year to be earned through MOOCs
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J. C. BOSE UNIVERSITY OF SCIENCE & TECHNOLOGY, YMCA, FARIDABAD
B.Tech (Regional Course — Hindi) Computer Engineering

Course Structure

Scheme of Studies/Examination Semester -V

(@) Theory exams will be of 03 hours duration and Practical exams will be of 02 hours duration

(b) Additional 3 credits per year to be earned through MOOCs

S. | Category | Cou Course Title Hours per Credi |Marks |Marks for [Total
N rse week ts for End Term
0. Cod Session [Examinatio
e L | T |P al n
1 ESC ESC-501 Signals & Systems| 3 0 0 3 25 75 100
2 PCC PCC-CS- Database 3 0 0 3 25 75 100
501 Management
Systems
3 PCC PCC-CS- Formal 3 0 0 3 25 75 100
502 Languages,
Automata and
Compiler
Design
4 | PCC PCC-CS- Object Oriented 3 0 0 3 25 75 100
503 Programming
5 BSC BSC-01 Biology 2 1 0 3 25 75 100
6 PEC PEC-CS- Elective -I 3 0 0 3 25 75 100
<Strea
m>-501
7 MC MC-01 Constitution 2 0 0 0 25 75 100
ofIndia
8 | VAC H-102 Universal Human | 0 0 2 0 15 35 50
Values 2:
Understanding
Harmony
9 Capstone PROJ- Project-I11 0 0 4 2 25 75 100
Project CS-501
10 | PCC PCC-CS- Database 0 0 4 2 15 35 50
504 Manageme
nt Systems
LAB
11 | PCC PCC-Cs- Object Oriented 0 0 4 2 15 35 50
505 Programming
LAB
Total 19 1 14 24 245 705 950
Note:




o, ). 919 fag= R Menfie fayfaemey, astmiie, ieEe

a1.3® (& ureumH-Ed)) duger seifaaien
SAT/UET BT TS ARV
UTSUshH AT
HCHfRTeTe Wit
. fawg & T8 | gEruan
T aoft PG g & | BRE | a1 |3 oa
fa [ P AP
S
1 d'*“_%“(')i“q“ gedivie Rewy 31010 3 25 75 100
2 d'zi'fsi'(');“q“ HCR eaR 31010 3 25 | 75 100
g -y -
3 -0 gafaea-Il 31010 3 25 | 75 100
disdl-giey -
4 <>-602 Saifded-n 3|00 3 25 | 75 100
g -fum| 3Nu Saifded-|
5 o1 A 31010 3 25 | 75 100
6 ai'éi'o;“w v gafged-n | 3 | 0 | 0 3 25 | 75 100
7 Tt 02 mliiaTﬁﬁTW 2 | 1] 0 3 25 75 100
dramRaiial-
8 e 601 gioiae - IV 0| 0| 4 2 25 | 75 100
9 o0z | worTem 0| 0| 4 2 15 | 35 50
dief -y PEXR
10 ho e 0 0| 0| 4 2 15 | 35 50
o 20 |1 |12 27 | 230 670 900
femoft:

(a) forfaa uter 03 € safdr 3iR Vfaewma ustem 02 €< 3afy
(b) SifaRad 3 wfse ufa ara ufd 811 sifofd & Arery T Traiiaiidt




J. C. BOSE UNIVERSITY OF SCIENCE & TECHNOLOGY, YMCA, FARIDABAD
B.Tech (Regional Course — Hindi) Computer Engineering

Course Structure

Scheme of Studies/Examination Semester -VI

S. Catego | Course Course Title Hours per Credi [Marks [Marks for [Total
No | ry Code week ts for End Term
Session [Examinatio
L T P al n
1 PCC PCC-Cs- Intelligent Systems | 3 0 0 3 25 75 100
601
2 PCC PCC-CS- Computer 3 0 0 3 25 75 100
602 Networks
3 PEC PEC-CS- Elective-1I 3 0 0 3 25 75 100
<Stream>-
601
4 PEC PEC-CS- Elective-111 3 0 0 3 25 75 100
<Stream>-
602
5 OEC OEC-CS- Open Elective-I 3 0 0 3 25 75 100
601 (Humanities)
6 OEC OEC-CS- Open Elective-lI 3 0 0 3 25 75 100
602
7 AC ACO02 Message of 2 1 0 3 25 75 100
Bhagwat Gita
8 Capstone| PROJ-CS- | Project-IV 0 0 4 2 25 75 100
Project | 601
9 PCC PCC-CS- Intelligent Systems | 0 0 4 2 15 35 50
603 Lab
10 | PCC PCC-CS- Computer 0 0 4 2 15 35 50
604 Networking Lab
Total 20 | 1 12 27 230 670 900
Note:

(@) Theory exams will be of 03 hours duration and Practical exams will be of 02 hours duration

(b) Additional 3 credits per year to be earned through MOOCs
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J. C. BOSE UNIVERSITY OF SCIENCE & TECHNOLOGY, YMCA, FARIDABAD
B.Tech (Regional Course — Hindi) Computer Engineering

Scheme of Studies/Examination Semester -V 11

Course Structure

S. | Catego | Course Course Title Hours per Credi [Marks [Marks for [Total
No | ry Code week ts for End Term
Session [Examinatio
L [T al n
1 PEC PEC-CS- Elective-1V 3 0 3 25 75 100
<Stream>-
701
2 PEC PEC-CS- Elective-V 3 0 3 25 75 100
<Stream>-
702
3 PEC PEC-CS- Elective-VI 3 0 3 25 75 100
<Stream>-
703
4 OEC OEC-Cs- Open Elective-I11 3 0 3 25 75 100
701
5 OEC OEC-CS- Open Elective-1V 3 0 3 25 75 100
702
6 | HSMC | HSMC- Organizational 3 |0 3 25 75 100
82/HSMC' Behaviour /
Finance &
Accounting
7 Capstone| PROJ-CS- | Project-V 0 0 2 25 75 100
Project 701
Total 18| 0 20 175 525 700

Note: Exams duration will be as under
(a) Theory exams will be of 03 hours duration and Practical exams will be of 02 hours duration
(b) Additional 3 credits per year to be earned through MOOCs
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J. C. BOSE UNIVERSITY OF SCIENCE & TECHNOLOGY, YMCA, FARIDABAD

B.Tech (Regional Course — Hindi) Computer Engineering

Scheme of Studies/Examination Semester -VI1II

Course Structure

S. Category | Course | Course Title Duration Credits | Marks | Marks | Total
No. Code for for End
Session | Term
al Examin
ation

1. Project | PROJ- Industry 6 Months 10 200 300 500

Cs-801 Internship*
Total 10 200 300 500

Note: Additional 3 credits per year to be earned through MOQOCs

Procedure for Annual Examination and continuous Assessment

(A)

(B)

Annual Exams Marks
1. Project Evaluation

2. Project Seminar

3. Project Viva

Continuous Assessment Marks

1. Assessment by Institute faculty

2. Assessment by Industrial Guide

3. Conduct Marks

100 Marks
50 Marks
150 marks

50 Marks
100 Marks
50 Marks
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Professional Elective Courses

Stream-1 Stream-2 Stream-3 Stream-4
] Theory and Data Scienceand Applications
Electives Algorithms Cod??;[eErgs-CS- Machin_elntelligence Code: PEC-CS-
Code: PEC-CS- S<number> Code: PEC-CS- A <numbers>
T <number> D <number>
Introduction to Advanced Computer| Basics of Machine Image Processing
Elective-1 Graph Theory Architecture Learning (PEC-CS-A-501)
(PEC-CS-T-501) (PEC-CS-S-501) (PEC-CS-D-501)
Advanced Software Data Mining (PEC- Digital Signal
Elective-11 | Algorithms Engineering CS-D-601) Processing
(PEC-CS-T-601) (PEC-CS-S-601) (ELPE613)
Parallel and DistributedSystems | Soft Computing Computer Graphics
Distributed (PEC-CS-S-602(1)) | (PEC-CS-D-602) (PEC-CS-A-602)
Algorithms (PEC-
Elective-l111 | CS-T-602) Basics of Embedded
System(PEC-CS-S-
602(11))
Queuing Theory Advanced Operating| Speech and Natural Theory of
and Modeling Systems Language Processing | Optimization
Elective-I\V (PEC-CS-T-701) (PEC-CS-S-701(1)) | (PEC-CS-D-701) Techniques
Real Time Systems (PEC-CS-A-701)
(PEC-CS-S-
701(11))
Game Theory Ad-Hoc and Sensor | Data Analytics Web and Internet
(PEC-CS-T-702) Networks (PEC-CS-D-702(1)) | Technology (PEC-
Elective-V (PEC-CS-S-702) InformationRetrieval | CS-A-702)
(PEC-CS-D-702(11))
Information Theory | Internet of Things Neural Networks and | Cryptography and
Elective-VI | and Coding (PEC-CS-S-703) Deep Learning Network Security

(PEC-CS-T-703)

(PEC-CS-D-703)

(PEC-CS-A-703)
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OPEN ELECTIVE COURSES*

Open Elective-I

Open Elective-l1

Open Elective-111

Open Elective-1V

Soft Skills and Interpersonal
Communication
(OEC-CS-601(1))

Human Resource
Management
(OEC-CS-602(1))

Financial
Management
(OEC-CS-701(1))

Economic Policies in
India
(OEC-CS-702(1))

Cyber Law and Ethics

ICT for Development

E-commerce and

Basics of Cloud

Entrepreneurshi Computin
(OEC-CS-601(I1)) (OEC-CS-602(11)) (OECF-)CS-701(IB) (PECD_IT_|9703)
D . . . . Optical Network
ata Analytics usingPython| Intellectual PropertyRights| R programming Design

(PCC-IT- 601)

(OEC-CS-602(111))

(OEC-CS-701(I11))

(OEC-CS-702(I11))

Electronic Devices
(OEC-CS-601(1V))

International Business
Environment
(OEC-CS-602(1V))

Non-Conventional
Energy Sources
(OEC-CS-701(1V))

High Speed Network
(OEC-CS-702(1V))

Digital System Design
(OEC-CS-601(V))

Basics of Operations
Research
(OEC-CS-602(V))

* The list is non-exhaustive and may be appended with new courses time to time with
theapproval of Board of Studies.




e aftfa ureasd [diewd)

. T (g™
. g He ufa 9awrg
v, Aof i ey | Pl q;&" q.;&" ﬁ
AR | Sgeiad [Ja=ar
JraHifie
TICHUHH .
1. AFaHl 2: 1 0 V 15 35 50
(C-102) | Fgra @1
REECH
od 15 35 50
3P &V UTSTHH [TH]*
. T =
. fawg He ufd gwarg
$3. Aof g ey | Pl q.;&" ?;" g
Seifad [uar=ar
1. | w02 m 1 0 VI 25 75 100
oo 25 75 | 100

+*BIGHIP URYG Pt 2041 36F § Wipd & FTIAR IR [Awdl Bt UTegsHy A A
o e g




VALUE ADDED COURSE [VAC]*

H Por Week Marks Marks for
ours Per Wee
S. Code Course Title Sem Credits for End T_erm Total
No. ester - Examinat
Sessional ion
L T P
HSMC Universal HumanValues
1| (H102) | Understanding > |10 v 0 15 35 | 50
armony
Total 0 15 35 50
AUDIT COURSE [AC]*
Marks for
Marks
Hours Per Week
S Code Course Title Sem Credits for End T_erm Total
No. ester Sessi Examinat
essional ion
L T P
1 | Aco2 M_essage of Bhagwat 2 1 0 VI 3 o5 75 100
Gita
Total 3 25 75 100

*As approved in 20" Meeting of Academic Council, the above subjects are to be included inthe

curriculum
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ADDITIONAL REQUIREMENTS FOR B.TECH (Hons.)

A student will be eligible to get Under-Graduate (B.Tech) with Honours if he/she completes
additional credits through MOOC’s. (AICTE Model Curriculum, Chapterl(B)). Following
pattern will be followed for earning additional credits for the award of Honours degree:

Program Duration Credits to be | Minimum CGPA
earned*
B.Tech Semester | to VIII 12 8.0

Note: From session 2019-20 onwards, for B.Tech program, a student has to earn at least 12
credits during the duration of the Degree subject to the passing of at least one MOOC course
(carrying minimum 3 credits) per year. The MOOC chosen by the student should not be on
offer/scheme of the degree.

The Credit Transfer/Mobility Policy for Online Courses approved in 17" Academic Council
Dated 11.06.2019 may be referred for the same.
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DETAILED CURRICULUM CONTENTS
Undergraduate Degree in Engineering & Technology

Branch/Course: B.Tech (Regional Course — Hindi) Computer Engineering

First year (First semester)
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1. D. P. Kothari and I. J. Nagrath, “Basic Electrical Engineering”, Tata McGraw Hill,2010.
2. D. C. Kulshreshtha, “Basic Electrical Engineering”, McGraw Hill, 2009.
3. L. S. Bobrow, “Fundamentals of Electrical Engineering”, Oxford University Press,2011.
4. E. Hughes, “Electrical and Electronics Technology”, Pearson, 2010.
5. V. D. Toro, “Electrical Engineering Fundamentals”, Prentice Hall India, 1989.

ST TATY:
1. NPTL Web Course, Basic Electrical Technology, Prof. G. D. Roy, Prof. N. K. De,Prof. T.K.

Bhattacharya, IIT Kharagpur (https://nptel.ac.in/courses/108/105/108105053/)

2. NPTL Web Course, Electrical Machines-I, Prof. P. Sasidhara Rao, Prof. G.Sridhara Rao,

Dr. Krishna Vasudevan, IIT Madras (https://nptel.ac.in/courses/108/106/108106071/)

3. NPTL Web Course, Electrical Machines-I1, Prof. P. Sasidhara Rao, Prof. G.Sridhara Rao,

Dr. Krishna Vasudevan, IIT Madras https://nptel.ac.in/courses/108/106/108106072/
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Course code ESC101-A(Theory); ESC107 (Lab)

Category Engineering Science Courses
Course title Basic Electrical Technology (Theory & Lab.)
Contents

(i) Basic Electrical Technology

(i) Basic Electrical Technology Laboratory
Scheme and Credits L T P Credits | Semester —I
3 2 2 3

Pre-requisites (if -
any)

I. Basic Electrical Technology [L: 3; T: 2; P: 0]

Module 1: DC Circuits (8 hours)

Basic definitions, Electrical circuit elements (R, L and C), voltage and current sources, Ohm’s law and its
limitations, Kirchhoff current and voltage laws, analysis of simple circuits with dc excitation by mesh analysis
and node analysis, Superposition, Thevenin’s, Norton’s and Maximum Power Transfer Theorems.

Module 2: AC Circuits (8 hours)

Representation of sinusoidal waveforms, peak and rms values, phasor representation, real power, reactive
power, apparent power, power factor. Analysis of single-phase ac circuits consisting of R, L, C, RL, RC, RLC
combinations (series and parallel), resonance.

Module3: Poly Phase Systems (5 hours)

Advantages of 3-phase systems, generation of 3-phase voltages, three phase connections (star and delta),
voltage and current relations in star and delta connections, three phase powers, analysis of 3-phase balanced
circuits, measurement of 3-phase power- 2 wattmeter method.

Module 4: Transformers (6 hours)
Magnetic Circuits, construction and working of single phase transformer, ideal and practical transformer,
equivalent circuit, losses in transformers, regulation and efficiency, Auto- transformer.

Module 5: Electrical Machines (8 hours)

Induction motor: Construction, principle and working of a three-phase induction motor, Single-phase
induction motor: Construction, principle and working, Applications

DC machine: Construction, principle and working of dc motor and generator. Applications

Synchronous machine: Construction, principle and working of synchronous motor and generators.
Applications.

Module 6: Electrical Installations (6 hours)
Components of LT Switchgear: Fuses, MCB, ELCB, MCCB, Types of Wires, Earthing, Power factor
improvement.

Course Outcomes:
e Toanalyze and solve D. C. networks by different analysis methods and theorems.
e To formulate and solve complex AC single phase and three circuits.
e To identify the type of electrical machines and their applications.



e To introduce the components of low voltage electrical installations.

Suggested Text / Reference Books

1. D. P. Kothari and I. J. Nagrath, “Basic Electrical Engineering”, Tata McGraw Hill,2010.
2. D. C. Kulshreshtha, “Basic Electrical Engineering”, McGraw Hill, 2009.
3. L. S. Bobrow, “Fundamentals of Electrical Engineering”, Oxford University Press,2011.

4. E. Hughes, “Electrical and Electronics Technology”, Pearson, 2010.
5. V. D. Toro, “Electrical Engineering Fundamentals”, Prentice Hall India, 1989.

Online Recourses:
1. NPTL Web Course, Basic Electrical Technology, Prof. G. D. Roy, Prof. N. K. De,Prof. T.K.
Bhattacharya, IIT Kharagpur (https://nptel.ac.in/courses/108/105/108105053/)
2. NPTL Web Course, Electrical Machines-1, Prof. P. Sasidhara Rao, Prof. G.Sridhara Rao, Dr.
Krishna Vasudevan, 1IT Madras (https://nptel.ac.in/courses/108/106/108106071/)
3. NPTL Web Course, Electrical Machines-11, Prof. P. Sasidhara Rao, Prof. G.Sridhara Rao, Dr.
Krishna Vasudevan, IIT Madras https://nptel.ac.in/courses/108/106/108106072/

Ii. Basic Electrical Technology Laboratory [L: 0; T: 0; P: 2]

List of experiments/demonstrations:

e Basic safety precautions. Introduction and use of measuring instruments —voltmeter, ammeter, multi-meter,
oscilloscope. Real-life resistors, capacitors and inductors.

e Verification of network theorem in DC circuits, Thevenin’s Theorem, Norton’s, Theorem, Superposition
Theorem etc.

e Sinusoidal steady state response of R-L, and R-C circuits — impedance calculation and verification.
Observation of phase differences between current and voltage. Resonance in R-L-C circuits.

e Poly phase systems, three phase connections (star and delta), measurement of three phase power.

e Transformers: Observation of the no-load current waveform on an oscilloscope (non- sinusoidal wave-
shape due to B-H curve nonlinearity should be shown along with a discussion about harmonics). Loading
of a transformer: measurement of primary and secondary voltages and currents, and power.

e Demonstration of cut-out sections of machines: dc machine (commutatorbrush arrangement), induction
machine (squirrel cage rotor), synchronous machine (field winging - slip ring arrangement) and single-
phase induction machine.

e Torque Speed Characteristic of separately excited dc motor.
e Components of LT switchgear.

Laboratory Outcomes

= Get an exposure to common electrical components and their ratings.
= Make electrical connections by wires of appropriate ratings.



= Understand the usage of common electrical measuring instruments.
= Understand the basic characteristics of transformers and electrical machines.
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Organic Chemistry: Structure and Function by K. P. C. Volhardt and N. E. Schore, 5th Edition.
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Course code BSC 102(Th)/BSC 105(Lab)

Category Basic Science Course
Chemistry (Theory & Lab.)
Course title Sontents

(i)  Chemistry-1 (Concepts in chemistry for engineering)
(v)  Chemistry Laboratory
L T P Credits

Scheme and Credits 3 1 3 55 Semester —I

Pre-requisites (if -
any)

(1) Chemistry (Concepts in chemistry for engineering) [L: 3; T:1; P: 0 (4 credits)]

Unit-1: Atomic and Molecular Structure (12 Lectures)

Schrodinger equation. Particle in a box solutions and their applications for conjugated molecules and
nanoparticles. Forms of the hydrogen atom wave functions and the plots of these functions to explore their spatial
variations. Molecular orbitals of diatomic molecules and plots of the multicenter orbitals. Equations for atomic
and molecular orbitals. Energy level diagrams of diatomic. Pi-molecular orbitals of butadiene and benzene and
aromaticity. Crystal field theory and the energy level diagrams for transition metal ions and their magnetic
properties. Band structure of solids and the role of doping on band structures.

Unit-2: Spectroscopic Techniques and Applications (8 Lectures)

Principles of spectroscopy and selection rules, Electronic spectroscopy, Fluorescence and its applications in
medicine, Vibrational and rotational spectroscopy of diatomic molecules, Applications, Nuclear magnetic
resonance and magnetic resonance imaging, surface characterization techniques, Diffraction and scattering.

Unit 3: Intermolecular Forces and Potential Energy Surfaces (4 Lectures)
lonic, dipolar and van Der Waals interactions, Equations of state of real gases and critical phenomena, Potential
energy surfaces of H3, H2F and HCN and trajectories on these surfaces.

Unit 4: Use of Free Energy in Chemical Equilibria (6 Lectures)

Thermodynamic functions: energy, entropyand free energy, Estimations of entropyand free energies, Free energy
and emf. Cell potentials, the Nernst equation and applications, Acid base, oxidation reduction and solubility
equilibria, Water chemistry. Corrosion, Use of free energy considerations in metallurgy through Ellingham
diagrams.

Unit 5: Periodic Properties (4 Lectures)

Effective nuclear charge, penetration of orbitals, variations of s, p, d and f orbital energies of atoms in the
periodic table, electronic configurations, atomic and ionic sizes, ionization energies, electron affinity and
electronegativity, polarizability, oxidation states, coordination numbers and geometries, hard soft acids and
bases, molecular geometries.

Unit 6: Stereochemistry (4 Lectures)

Representations of 3 dimensional structures, structural isomers and stereoisomers,configurations and symmetry
and chirality, enantiomers, diastereomers, optical activity, absolute configurations and conformational analysis.
Isomerism in transitional metal compounds.



Unit 7: Organic Reactions and Synthesis of a Drug Molecule (4 Lectures)
Introduction to reactions involving substitution, addition, elimination, oxidation, reduction, cyclization and ring
openings. Synthesis of a commonly used drug molecule.

Suggested Text Books

o Uk~ DN

University chemistry, by B. H.Mahan.

Chemistry: Principles and Applications, by M. J. Sienko and A. Plane.

Fundamentals of Molecular Spectroscopy, by C. N. Banwell.

Engineering Chemistry (NPTEL Web-book), by B. L. Tembe, amaluddin and M. S. Krishnan.
Physical Chemistry, by P.W. Atkins.

Organic Chemistry: Structure and Function by K. P. C. VVolhardt and N. E. Schore, 5th Edition.

Course Outcomes

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

Quantum theory is more than 100 years old and to understand phenomena at nanometer levels, one has to base the
description of all chemical processes at molecular levels.

The course will enable the student to:

(ii)

Analyse microscopic chemistry in terms of atomic and molecular orbitals and intermolecular forces.
Rationalise bulk properties and processes using thermodynamic considerations.

Distinguish the ranges of the electromagnetic spectrum used for exciting different molecular energy levels
in various spectroscopictechniques.

Rationalise periodic properties such as ionization potential, electronegativity, oxidation states
andelectronegativity.

List major chemical reactions that are used in the synthesis of molecules.

Chemistry Laboratory [L: 0; T: 0; P: 3 (1.5credits)]

Choice of 10-12 experiments from the following:

Determination of surface tension and viscosity

Thin layer chromatography

lon exchange column for removal of hardness of water
Determination of chloride content of water

Colligative properties using freezing pointdepression
Determination of the rate constant of a reaction
Determination of cell constant and conductance of solutions
Potentiometry - determination of redox potentials and emfs
Synthesis of apolymer/drug

Saponification/acid value of anoil



e Chemical analysis of asalt

e Lattice structures and packing ofspheres

e Models of potential energy surfaces

e Chemical oscillations- lodine clockreaction

o Determination of the partition coefficient of a substance between two immiscible liquids.

e Adsorption of acetic acid bycharcoal

e Use of the capillary viscometers to the demonstrate of the isoelectric point as the pH of minimum viscosity
for gelatin sols and/or coagulation of the white part of egg.

Laboratory Outcomes

The chemistry laboratory course will consist of experiments illustrating the principles of chemistry relevant to

the study of science and engineering.

The students will learn to:

e Estimate rate constants of reactions from concentration of reactants/products as a function of time.

e Measure molecular/system properties such assurfacetension, viscosity, conductance of solutions, redox
potentials, chloride content of water, etc

e Synthesize a small drug molecule and analyse a salt sample.
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G.B. Thomas and R.L. Finney, Calculus and Analytic geometry, 9th Edition, Pearson, Reprint, 2002.
Erwin Kreyszig, Advanced Engineering Mathematics, 9th Edition, John Wiley & Sons, 2006.

D. Poole, Linear Algebra: A Modern Introduction, 2nd Edition, Brooks/Cole, 2005.

Veerarajan T., Engineering Mathematics for first year, Tata McGraw-Hill, New Delhi, 2008.

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

Reprint, 2010.

N.P. Bali and Manish Goyal, A text book of Engineering Mathematics, Laxmi Publications, Reprint, 2010.
B.S. Grewal, Higher Engineering Mathematics, Khanna Publishers, 35th Edition, 2000.

V. Krishnamurthy, V.P. Mainra and J.L. Arora, An introduction to Linear Algebra, Affiliated East—\West
press, Reprint 2005.
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Course code BSC 103E

Category Basic Science Course

Course title Mathematics —I (Calculus and Linear Algebra)
L T P Credits

Scheme and Credits Semester - |
3 1 0 4

Pre-requisites (if any)[

Module 1: Calculus (6 Hours)
Evolutes and involutes; Evaluation of definite and improper integrals; Beta and Gamma functions and their
properties; Applications of definite integrals to evaluate surface areas and volumes of revolutions.

Module 2: Calculus (6 Hours)
Rolle’s theorem, Mean value theorems, Taylor’s and Maclaurin theorems with remainders; Indeterminate forms
and L'Hospital's rule; Maxima and minima.

Module 3: Matrices (In Case Vector Spaces is to be Taught) (8 Hours)

Matrices, vectors: addition and scalar multiplication, matrix multiplication; Linear systems of equations, linear
Independence, rank of a matrix, determinants, Cramer’s Rule, inverse of a matrix, Gauss elimination and Gauss-
Jordan elimination.

Module 4: Vector Spaces (Prerequisite 4B) (10 Hours)

Vector Space, linear dependence of vectors, basis, dimension; Linear transformations (maps), range and kernel
of a linear map, rank and nullity, Inverse of a linear transformation, rank- nullity theorem, composition of linear
maps, Matrix associated with a linear map.

Module 5: Vector Spaces (Prerequisite 4B-C) (10 Hours)
Eigenvalues, eigenvectors, symmetric,  skew-symmetric, and  orthogonal = Matrices, eigenbases.
Diagonalization; Inner product spaces, Gram-Schmidt orthogonalization.

Textbooks/References:
1. G.B. Thomas and R.L. Finney, Calculus and Analytic geometry, 9th Edition, Pearson, Reprint, 2002.
2. Erwin Kreyszig, Advanced Engineering Mathematics, 9th Edition, John Wiley & Sons, 2006.
3. D. Poole, Linear Algebra: A Modern Introduction, 2nd Edition, Brooks/Cole, 2005.
4. Veerarajan T., Engineering Mathematics for first year, Tata McGraw-Hill, New Delhi, 2008.
5. Ramana B.V., Higher Engineering Mathematics, Tata McGraw Hill New Delhi, 11"
6. Reprint, 2010.
7. N.P. Bali and Manish Goyal, A text book of Engineering Mathematics, Laxmi Publications, Reprint, 2010.
8. B.S. Grewal, Higher Engineering Mathematics, Khanna Publishers, 35th Edition, 2000.
9. V. Krishnamurthy, V.P. Mainra and J.L. Arora, An introduction to Linear Algebra, Affiliated East—West

press, Reprint 2005.
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Course code ESC104

Category Engineering Science Courses

Course title Workshop-I
L T P | Credits

Scheme and Credits Semester-I
0 0 4 2

Pre-requisites (if any)[

MECHANICAL WORKSHOP

List of Exercises:

Fitting, sheet metal and welding workshop:

1.

© N o o A~

9.

10.

11.
12.

To study layout, safety measures and different engineering materials (mild steel, medium carbon steel, high
carbon steel, high speed steel and cast iron etc) used in workshop.

To study and use of different types of tools, equipments, devices & machines used in fitting, sheet metal and
welding section.

To determine the least count of vernier calliper, vernier height gauge, micrometer and take different reading
over given metallic pieces using these instruments.

To study and demonstrate the parts, specifications & operations performed on lathe machine.

To study and demonstrate the parts, specifications & operations performed on milling machine.

To study and demonstrate the parts, specifications & operations performed on shaper machine.

To prepare a job involving different type of filing practice exercise in specified dimensions.

To prepare a job involving multi operational exercise (drilling, counter sinking, tapping, reaming, hack
sawing etc.)

To prepare a multi operational sheet metal job (self-secured single groove joint/ hasp &stay etc.).

To practice striking an arc, straight short bead, straight continuous bead and restart of electrode in flat
position by arc welding on given M.S. plate as per size.

To practice tack weld of two close plate in flat position by arc welding on given M.S. plate as per size.

To practice close butt joint in flat position by arc welding on given M.S. plate as per size.

NOTE: - At least nine exercises should be performed from the above list; remaining three may either be
performed from above list or designed by the concerned institution as per the scope of the syllabus and facilities
available in institute.

Course Outcomes (COs): After studying this course the students would:

CO 1- Have exposure to mechanical workshop layout and safety aspects.

CO 2- Understand the functions of various machines and cutting tools used in machine shop.

CO 3- Practice real time job preparation using various operations related to machine shop such as filing, drilling,
milling & turning.



CO 4- Practice job preparation in welding shop.
CO 5- Learn to use different measuring tools like vernier caliper, vernier height gauge and micrometer.
CO 6- Practice job preparation in sheet metal shop.



Course code HSMC 101(Th)/HSMC102(Lab)

Category Humanities and Social Sciences including Management courses
Course title English (Theory & Lab.)

L T P | Credits
Scheme and Credits Semester — |

2 0 2 3

Pre-requisites
(if any)

English [L: 2, T: 0, P: 0 (Credit:2)]

Detailed contents:

1.

VOCABULARY BUILDING
The concept of Word Formation
Root words from foreign languages and their use in English

Acquaintance with prefixes and suffixes from foreign languages in English to for derivatives. Synonyms,

antonyms, andstandard abbreviations.

. BASIC WRITING SKILLS

Sentence Structures

Use of phrases and clauses in sentences Importance of proper punctuation Creating coherence

Organizing principles of paragraphs indocuments Techniques for writing precisely

. IDENTIFYING COMMON ERRORS INWRITING

Subject-verb agreement Noun-pronoun agreement Misplaced modifiers Articles

Prepositions Redundancies Clichés

. NATURE AND STYLE OF SENSIBLEWRITING

Describing Defining Classifying
Providing examples or evidence

WRITING INTRODUCTION AND CONCLUSION

. WRITING PRACTICES

Comprehension Précis Writing Essay Writing

English Lab [L: 0, T: 0, P: 2 (Credit 1)]

Listening Comprehension

Pronunciation, Intonation, Stress and Rhythm

Common Everyday Situations: Conversations and Dialogues
Communication at Workplace

Interviews

Formal Presentations

Suggested Readings:




Practical English Usage. MichaelSwan. OUP. 1995.

Remedial English Grammar. F.T. Wood. acmillan.2007

On Writing Well. William Zinsser. Harper Resource Book. 2001

Study Writing. Liz Hamp-Lyons and Ben Heasly. Cambridge University Press. 2006.
Communication Skills. Sanjay Kumar and PushpLata. Oxford University Press. 2011.
Exercises in Spoken English. Parts. I-11l. CIEFL, Hyderabad. Oxford University Press

© 0~ wh

Course Outcomes
The student will acquire basic proficiency in English including reading and listening comprehension, writing and
speaking skills.
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DETAILED CURRICULUM CONTENTS

Undergraduate Degree in Engineering & Technology

Branch/Course: B.Tech (Regional Course — Hindi) Computer Engineering

First year (Second semester)
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1. J. Singh, Semiconductor Optoelectronics: Physics and Technology, McGraw-Hill Inc. (1995).

2. B.E. A. Saleh and M. C. Teich, Fundamentals of Photonics, John Wiley & Sons, Inc., (2007).

3. S. M. Sze, Semiconductor Devices: Physics and Technology, Wiley (2008).

4. A.Yariv and P. Yeh, Photonics: Optical Electronicsin Modern Communications,
5. Oxford University Press, New York (2007).




6.
7.
8.

P. Bhattacharya, Semiconductor Optoelectronic Devices, Prentice Hall of India (1997).
Online course: “Semiconductor Optoelectronics” by M R Shenoy on NPTEL
Online course: "Optoelectronic Materials and Devices" by Monica Katiyar and Deepak Guptaon NPTEL
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Course code BSC101D (Th)/BSC104 (Lab)

Category Basic Science Course
Physics (Theory & Lab.)
. Contents
Course title ] ) )
() Semiconductor Physics

(i) PhysicsLaboratory

L T P [Credits

Scheme and Credits Semester —I1
3 1 3 55

Pre-requisites (if any)|Introduction to Quantum Mechanics

(i) Physics (Semiconductor Physics) [L: 3;T: 1;P: 0 (4 credits)]

Unit 1: Electronic Materials (8 Hours)

Freeelectrontheory,Density of states andenergybanddiagrams,Kronig-Pennymodel(tointroduce origin of band
gap), Energy bands in solids, E-k diagram, Direct and indirect band gaps, Types of electronic materials: metals,
semiconductors, and insulators, Density of states, Occupation probability, Fermi level, Effective mass,Phonons.

Unit 2: Semiconductors (10 Hours)

Intrinsic and extrinsic semiconductors, Dependence of Fermi level on carrier-concentration and temperature
(equilibrium carrier statistics), Carrier generation and recombination, Carrier transport: diffusion and drift, p-n
junction, Metal-semiconductor junction (Ohmic and Schottky), Semiconductor materials of interest for
optoelectronic devices.

Unit 3: Light-Semiconductor Interaction (6 Hours)

Optical transitions in bulk semiconductors: absorption, spontaneous emission, and stimulated
emission;Jointdensityofstates, Densityofstatesforphotons, Transitionrates(Fermi'sgoldenrule), Optical loss and
gain; Photovoltaic effect, Exciton, Drudemodel.

Unit 4: Measurements (6 Hours)

Four-point probe and van der Pauw measurements for carrier density, resistivity, and hall mobility; Hot-point
probe measurement, capacitance-voltage measurements, parameter extraction from diode |-V characteristics,
DLTS, band gap by UV-Vis spectroscopy, absorption/transmission.

Unit 5: Engineering Semiconductor Materials (6 Hours)

Density of states in 2D, 1d and 0D (qualitatively). Practical examples of low-dimensional systems such as
quantum wells, wires, and dots: design, fabrication, and characterization techniques. Heterojunctions and
associated band-diagrams

References:

9. J. Singh, Semiconductor Optoelectronics: Physics and Technology, McGraw-Hill Inc. (1995).
10. B. E. A. Saleh and M. C. Teich, Fundamentals of Photonics, John Wiley & Sons, Inc., (2007).
11. S. M. Sze, Semiconductor Devices: Physics and Technology, Wiley (2008).

12. A.Yariv and P. Yeh, Photonics: Optical Electronicsin Modern Communications,



13. Oxford University Press, New York (2007).
14. P. Bhattacharya, Semiconductor Optoelectronic Devices, Prentice Hall of India (1997).

15. Online course: “Semiconductor Optoelectronics” by M R Shenoy on NPTEL
16. Online course: "Optoelectronic Materials and Devices™" by Monica Katiyar and Deepak Guptaon NPTEL

(i) Semiconductor Physics Laboratory [L: 0; T: 0; P: 3 (1.5 Credits)]

At least 06 experiments from the following:

O N o g s~ wh P

9.

To study the V-1 characteristics of a Zener diode and its use as voltageregulator.

Study of V-1 & power curves of solar cells, and find maximum power point &efficiency.

To study the characteristics of a Bipolar Junction Transistor in CEconfiguration.

To study the various biasing configurations of BJT for normal class Aoperation.

To design a CE transistor amplifier of a given gain (mid-gain) using voltage dividerbias.
TostudythefrequencyresponseofvoltagegainofatwostageRC-coupledtransistoramplifier.

To study Hall effect and to determine hall coefficient for a semiconductorspecimen.
Tostudythefour—probemethodandtodeterminetheenergygapofasemiconductorspecimen using Four —
probetechnique.

To find out the unknown low resistance by using Carey-Fostersbridge.

10. To determine the high resistance by substitutionmethod.
11. To compare the capacitance of two capacitors by using De-Sauty’sbridge.

Note: Experiments may be added or deleted as per the availability of equipments.

Reference Books:

Basic Electronics: A text lab manual, P.B.Zbar, A.P.Malvino, M.A.Miller, 1994, Mc-Graw Hill.
OP-Amps and Linear Integrated Circuit, R. A. Gayakwad, 4™ edition, 2000, PrenticeHall.
Electronic Principle, Albert Malvino, 2008, Tata Mc-GrawHill.

Electronic Devices & circuit Theory, R.L.Boylestad & L.D.Nashelsky, 2009,Pearson.
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1. E. Kreyszig, “ Advanced Engineering Mathematics”, John Wiley & Sons, 2006.
2. P.G.Hoel, S.C. Portand C. J. Stone, “Introduction to Probability Theory” , Universal Book Stall, 2003.
3. S. Ross, “ A First Course in Probability” , Pearson Education India, 2002.
4. W. Feller, “ An Introduction to Probability Theory and its Applications” , Vol. 1, Wiley, 1968.
5. N.P. Bali and M. Goyal, “ A text book of Engineering Mathematics” , Laxmi Publications,2010.
6. B.S. Grewal, “ Higher Engineering Mathematics” , Khanna Publishers, 2000.
7. T. Veerarajan, “ Engineering Mathematics” , Tata McGraw-Hill, New Delhi, 2010.



Course code BSC106E

Category Basic Science Course
Course title Mathematics -11 (Probability and Statistics)
Scheme and Credits L T P |Credits
Semester-11
3 1 0 4

Pre-requisites (if any)

Module 1: Basic Probability (12 Hours)

Probability spaces, conditional probability, independence; Discrete random variables, Independent random
variables, the multinomial distribution, Poisson approximation to the binomial distribution, infinite sequences of
Bernoulli trials, sums of independent random variables; Expectation of Discrete Random Variables, Moments,
Variance of a sum, Correlation coefficient, Chebyshev's Inequality.

Module 2: Continuous Probability Distributions (4 Hours)
Continuous random variables and their properties, distribution functions and densities, normal, exponential and
gamma densities.

Module 3: Bivariate Distributions (4 Hours)
Bivariate distributions and their properties, distribution of sums and quotients, conditional densities, Bayes' rule.

Module 4: Basic Statistics (8 Hours)

Measures of Central tendency: Moments, skewness and Kurtosis - Probability distributions: Binomial, Poisson
and Normal - evaluation of statistical parameters for these three distributions, Correlation and regression — Rank
correlation.

Module 5: Applied Statistics (8 Hours)

Curve fitting by the method of least squares- fitting of straight lines, second degree parabolas and more general
curves. Test of significance: Large sample test for single proportion, difference of proportions, single mean,
difference of means, and difference of standard deviations.

Module 6: Small Samples (4 Hours)
Test for single mean, difference of means and correlation coefficients, test for ratio of variances- Chi-square test
for goodness of fit and independence of attributes.

Text / References:
1. E. Kreyszig, “ Advanced Engineering Mathematics”, John Wiley & Sons, 2006.
2. P.G.Hoel, S.C. Portand C. J. Stone, “Introduction to Probability Theory” , Universal Book Stall, 2003.
3. S.Ross, “ A First Course in Probability” , Pearson Education India, 2002.
4. W. Feller, “ An Introduction to Probability Theory and its Applications” , Vol. 1, Wiley, 1968.
5. N.P. Bali and M. Goyal, “ A text book of Engineering Mathematics” , Laxmi Publications,2010.
6. B.S. Grewal, “ Higher Engineering Mathematics” , Khanna Publishers, 2000.
7. T. Veerarajan, “ Engineering Mathematics” , Tata McGraw-Hill, New Delhi, 2010.
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1. Machine Drawing - N D Bhatt and VV M Panchal, Charotar Publishing House.

2. A Text Book of Machine Drawing - P S Gill Pub.: S K Kataria & Sons.

3. A Text Book of Engineering Drawing and Machine Drawing by M. L. Aggarwal and Sandhya Dixit:
Dhanpat Rai & Co.

4. Textbook on Engineering Drawing , K. L. Narayana and P. Kannaiah, Scitech Publichers

a9 feiw:
S.No. Address of web source Content

1. https://youtu.be/2C8H2rIwhrA Engineering Drawing
2. https://youtu.be/xzi_R8lims0 Drawing Layouts




Course code ESC102

Category Engineering Science Courses

Course title Engineering Graphics & Design (Theory & Lab.)
L T P (Credits

Scheme and Credits Semester — 11
0 0 4 2

Pre-requisites (if any)

Course Objectives:

The objective of studying this course is to understand the basic principles of engineering drawing and graphics
and to apply the same to daw different types of projections.

Course Contents:

Unit 1: Introduction (12 Hours)

Importance, Significance and scope of Engineering Drawing, Usage of drawing Instruments, Dimensioning,
Scales, Sense of proportioning, Different types of projections, Orthographic projections of simple engineering
objects, B.1.S Specifications.

Unit 2: Projection of Points & Lines (8 Hours)

Introduction of plane of projection, reference & auxiliary planes, projection of points and line in different
quadrants, traces, inclinations & true lengths of the lines, projections on auxiliary plane, shortest distance
intersecting and non intersecting lines.

Unit 3: Projection of Planes and Solids (8 Hours)

Parallel to one reference plane, inclined to one plane but perpendicular to the other, inclined to both reference
planes. Projection of Polyhedra, solids of revolution-in simple positions with axis perpendicular to a plane, with
axis parallel to both planes, with axis parallel to one plane and inclined to the other.

Unit 4: Sectioning of Solids and Development of Surfaces (4 Hours)
Projections of sections of prisms, pyramids, cylinders and cones. Development of simple object with and without
sectioning.

Unit 5: Isometric Projections (4 Hours)
Introduction, isometric scale, Isometric view of plane figures, prisms, pyramids and cylinders.

Unit 6: Overview of Computer Graphics (8 Hours)
Introduction to AUTOCAD and practice of simple exercises related to the above units on CAD Software.

Course Outcomes: At the end of the course, the student shall be able to:

CO 1- Understand the basic principles of projections of points and lines.

CO 2- Know the different orientations and projections of planes and solids.

CO 3- Learn about the projections of sectioning of solids in different orientations and development of surfaces.
CO 4- Draw orthographic and isometric view of an object.
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5- Learn about the basics of AUTOCAD.

Recommended/ Reference Books:

1.

2.
3.

We

Machine Drawing - N D Bhatt and VV M Panchal, Charotar Publishing House.
A Text Book of Machine Drawing - P S Gill Pub.: S K Kataria & Sons.
A Text Book of Engineering Drawing and Machine Drawing by M. L. Aggarwal and Sandhya Dixit:
Dhanpat Rai & Co.
. Textbook on Engineering Drawing , K. L. Narayana and P. Kannaiah, Scitech Publichers
b Links:
S.No. Address of web source Content
1. https://youtu.be/2C8H2rIwhrA Engineering Drawing

2. https://youtu.be/xzi_R8lims0 Drawing Layouts
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Course code ESC103(Th)/ESC105(Lab)

Category Engineering Science Course
Course title Programming for Problem Solving (Theory & Lab.)
Scheme and Credits L T P Credits
3 5 2 z Semester — 11

Pre-requisites (if any)

i. Programming for Problem Solving [L: 3; T: 0; P: 0 (3 credits)] [contact hrs: 40]

Unit 1: Introduction to Programming (4 Lectures)

Introduction to components of a computer system (disks, memory, processor, where a program is stored and
executed, operating system, compilers etc.) - (1 Lecture).

Idea of Algorithm: steps to solve logical and numerical problems. Representation of Algorithm:
Flowchart/Pseudocode with examples. (1 Lecture)

From algorithms to programs; source code, variables (with data types) variables and memory locations, Syntax
and Logical Errors in compilation, object and executable code- (2 Lectures)

Unit 2: Arithmetic Expressions and Precedence (2 Lectures)

Conditional Branching and Loops (6 Lectures)

Writing and evaluation of conditionals and consequent branching (3 Lectures)
Iteration and loops (3 Lectures)

Unit 3: Arrays (6 Lectures)
Arrays (1-D, 2-D), Character arrays and Strings

Unit 4: Basic Algorithms (6 Lectures)
Searching, Basic Sorting Algorithms (Bubble, Insertion and Selection), Finding roots of equations, notion of
order of complexity through example programs (no formal definition required)

Unit 5: Function (5 Lectures)
Functions (including using built in libraries), Parameter passing in functions, call by value, Passing arrays to
functions: idea of call by reference

Unit 6: Recursion (4 -5 Lectures)
Recursion, as a different way of solving problems. Example programs, such as Finding Factorial, Fibonacci
series, Ackerman function etc. Quick sort or Merge sort.

Unit 7: Structure (4 Lectures)
Structures, Defining structures and Array of Structures.

Unit 8: Pointers (2 Lectures)
Idea of pointers, Defining pointers, Use of Pointers in self-referential structures, notion of linked list (no
implementation).

Unit 9:



File handling (only if time is available, otherwise should be done as part of the lab)

Suggested Text Books
1. Byron Gottfried, Schaum's Outline of Programming with C, McGraw-Hill
2. E. Balaguruswamy, Programming in ANSI C, TataMcGraw-Hill

Suggested Reference Books
1. Brian W. Kernighan and Dennis M. Ritchie, The C Programming Language, Prentice Hall of India

Course Outcomes
The student will learn
e To formulate simple algorithms for arithmetic and logical problems. To translate the algorithms to
programs (in C language).
e Totest and execute the programs and correct syntax and logical errors. To implement conditional
branching, iteration and recursion.
e Touse arrays, pointers and structures to formulate algorithms and programs.
e To apply programming to solve matrix addition and multiplication problems and searching and sorting
problems.

ii. Laboratory - Programming for Problem Solving [L: 0; T: 0; P: 4 (2 Credits)]

Tutorial 1: Problem solving using computers:
Labl: Familiarization with programming environment

Tutorial 2: Variable types and type conversions:
Lab 2: Simple computational problems using arithmetic expressions

Tutorial 3: Branching and logical expressions:
Lab 3: Problems involving if-then-else structures

Tutorial 4: Loops, while and for loops:
Lab 4: Iterative problems e.g., sum of series

Tutorial 5: 1D Arrays: searching, sorting:
Lab 5: 1D Array manipulation

Tutorial 6: 2D arrays and Strings
Lab 6: Matrix problems, String operations

Tutorial 7: Functions, call by value:
Lab 7: Simple functions

Tutorial 8 and 9: Numerical methods (Root finding, numerical differentiation, numerical integration):
Lab 8 and 9: Programming for solving Numerical methods problems

Tutorial 10: Recursion, structure of recursive calls
Lab 10: Recursive functions



Tutorial 11: Pointers, structures and dynamic memory allocation
Lab 11: Pointers and structures

Tutorial 12: File handling:
Lab 12: Fileoperations

LaboratoryOutcomes

To formulate the algorithms for simple problems. To translate given algorithms to a working and correct
program.

To be able to correct syntax errors as reported by the compilers.

To be able to identify and correct logical errors encountered at run time. To be able to write iterative as well
as recursive programs.

To be able to declare pointers of different types and use them in defining self- referential structures. To be
able to create, read and write to and from simple text files.
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Course code ESC106
Category Engineering Science Courses
Course title Workshop-11
Scheme and L T P Credits
. Semester-11
Credits 0 0 4 2
Pre-requisites (if any)|-

Workshop Il PART-A
Computer Engineering Workshop

To study and demonstrate block diagram of Digital Computer System and brief explanation of each unit.

1.

To demonstrate History/ Generation/ classifications and different types of Personnel Computer.To study and
demonstrate internal parts of a Computer System (Card level) and other peripheral devices and explanation
of POST & BIOS.

2. To study and demonstrate primary memory and secondary memory.
3. To demonstrate CPU Block diagram and other Peripheral chips, Mother Board/ Main Board and its parts,

Connectors, Add On Card Slots etc.

4. To study working of various types of monitors: CRT type, LCD type & LED type.

To study Keyboard and Mouse: Wired, Wireless, Scroll & Optical with detail working.

To study Printers: Dot Matrix Printers, Daisy wheel Printers, Ink-Jet Printers and Laser Jet Printers with
detailed working explanation.

Assembly / Installation and Maintenance of Personal Computer Systems: Practical exercise on assembly of
Personal Computer System, Installation of Operating System: Windows & Linux etc, Installation of other
Application Softwares and Utility Softwares, Fault finding in Personal Computers: Software or Hardware
wise, Virus: Introduction, its Types & Removal techniques, Data Backup and Restore, Data Recovery
Concepts, Typical causes of Data loss.

To demonstrate networking concepts: Introduction of Connecting devices: Hub, Switch & Router etc,
Networking Cable preparation: Normal & Cross Cables, Data Transferring Techniques from one Computer
System to another Computer System, Configuration of Switch/ Routers etc.

After the completion of the course the student will be able to:

CO1- Acquire skills in basic engineering practice.

CO2- Have working knowledge of various equipments used in workshop.

CO3- Have hands on experience about various machines and their components.
CO4- Obtain practical skills of basic operation and working of tools used in the workshop.

PART-B
Electrical Workshop

Introduction of Electrical Safety precautions, Electrical Symbols, Electrical Materials, abbreviations
commonly used in Electrical Engg. and familiarization with tools used in Electrical Works.

To make a Straight Joint & Tee joint on 7/22 PVC wire and Britannia Joint on GI wire.

To study fluorescent Tube Light, Sodium Lamp and High Pressure Mercury Vapour Lamp.



4. To study different types of earthing and protection devices e.g. MCBs, ELCBs and fuses.

5. To study different types of domestic and industrial wiring and wire up a circuit used for Stair case and
Godown wiring.

6. To make the connection of fan regulator with lamp to study the effect of increasing and decreasing
resistance in steps on the lamp.

7. To fabricate half wave and full wave rectifiers with filters on PCB.

8. Maintenance and Repair of Electrical equipment i,e Electric Iron , Electric Toaster ,Water heater, Air
coolers and Electric Fans etc.

9. To study soldering process with simple soldering exercises.

10. To make the connection of a three core cable to three pin power plug and connect the other cable end by
secured eyes connection using 23/0.0076”or 40/0.0076” cable.

PART-C
Electronics Workshop

1. To study and demonstrate basic electronic components, Diode, Transistor, Resistance, Inductor and
capacitor.

2. To study and demonstrate resistance color coding, measurement using color code and multimeter and error
calculation considering tolerance of resistance.

3. To study and demonstrate Multimeter and CRO- front panel controls, description of block diagram of CRT
and block diagram of CRO.

4. To study and demonstrate VVp(peak voltage),Vpp(peak to peak voltage), Time, frequency and phase using
CRO.

5. Introduction to function generator. Functions of front panel controls and measurement of different functions
on CRO.

6. To study and demonstrate variable DC regulated power supply, function of controls and DC measurement
using multimeter and CRO.

7. Soldering practice on wire mesh or a resistance decade board includes fabrication, soldering, lacing,
harnessing forming and observation.

8. Testing of components using multimeter and CRO like diode, transistor, resistance capacitor, Zener diode
and LED.

9. To study and demonstrate rectification, half wave, Full wave and bridge rectifier. Fabrication, assembly and
waveform observation.

10. To design and fabricate a printed circuit board of a Zener regulated/ series regulated power supply and
various measurements, testing of power supply.

Note: At least 8 exercises are to be performed from each part by the students.
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DETAILED CURRICULUM CONTENTS

Undergraduate Degree in Engineering & Technology

Branch/Course: B.Tech (Regional Course — Hindi) Computer Engineering

Second year (Third semester)



fawg sHiw: STaRit 301
fawg: gaTenT seae e ulkuy

Pfge: 3
al Cop. YOIl TG ULIar 3ich: 25
AR eiRgd  GANTRIEn T URIETT 37 75
3 0 0 A 3b: 100

UT6ushH & Se:
UTGushH 1 3£ U8 &
1. BE B 3% (G0 & 1Y STATS Aiahe, ATorc! 3R Thsel 1 GURUN ¥ uRfrd
Ey
2. TaRE UHR & TR TelBRRT 3R fAfis UoR & BIead BIbTRRH & 1Y
EIEICIRINERE Y
3. fAfE UBR & SRR & 1Y BT I URFIT B |
4. BHEI DI AR TUSTHRR P TYRON 3R I fafHa Suan 4 gikfea
R
5. o yoR & Siet Sk TSt & A1y B &1 aRfrd #
Hisyd 1: STts Afdbe
-0 SlaRM STS, SIS &1 3ME-dl fARWdTy; 8% 99 3R Td 9 Yde i, IR STTS,
TR R faafthn afdhe o wter.
Aisgd 2: duid! Afde
diordt B AT 3R SMS-dt faRivany; te fag & ¥U # dioid]. T TIAmRR & &9 o
dIoiet: BIC-Rud Afed, sger Afthe, die fRY; B THiex, 1 - 99 3R 1 Haaex
TIEHTR; Bic Rua T Tithe, 3 Mgy THed dfhe
Hisyd 3: MOSFET dfée
MOSFET TRaHT 3R 3ME-dl fa=Ivamt| mosFeT U a9 & ¥U H. T TUIHBR & &g H
MOSFET: BI¢ fud Afsd 3R srger fdhe, B I, 1 e 3R S o THahRR);
BIC Ydbd YA Hfhe - T, ITYC MR 3T3eYe UfAaTT, I drode-y, I MgRT THIH
gl |
ATsYd 4: favie®, 9 TRUT 3R Smuea TR
faled TOUBRR; R THABRR; B $Ud §g-aR01 THAhRR;  SHTORREd
TAHRR & SHidRS Ia], e MRIAT THABRR, TRIAT THABRR § TR-




3ERdTy (3M3eye e diecd, 39Yc 123 fdegd, 39Ye 3fhde fiqyd, w o, T
defagy mrew)
TTegd 5: TR THATBIAR & R Swam
TR THABRR Ifhe, 3l 3R AM-39df¢T THBRR, fated THHBRR,
ST TAIBRR, geieR, Wishd ftheer, i, W3S 3R pip Fdae! 3R diecs e,
3{MRIcIeR (3 faret 3R Bt ey, s / @t iR o1 sreifera fazes | g fefoea
ESLIGRLS
IS 6: TRIAA THATBRIR & A RIteR SR
fRre forR, R IR fEeaeR, WhIAR 99 3R RSN 39 T-Rex. MREH YFewrR, ReR
f§eaer. ARie |
UToushH UiRoT:
U UTSThY & qhd THIU TR, BT DI I8 B § & g1 a8 T:

1. Tafta STy & fore STE SR cifoRex & faRivaraf &1 ST S|

2. f&oE SR faftm fpart SR TweierR fdhe 1 fazar |

3. f&oe ggTaissa 3R 71 wEaEed e |

4. TR TUATHRR 3R fSOTET STRee THIAHIER TR Hidhe & BTSN Bi

Jag |
5. fEomE 3R TSR oiR SIeh o1 I &% |

He qwd
1. A. S. Sedra and K. C. Smith, “Microelectronic Circuits”, New York, Oxford
UniversityPress, 1998.
2. J. V. Wait, L. P. Huelsman and G. A. Korn, “Introduction to Operational Amplifier
theoryand applications”, McGraw Hill U. S., 1992.
3. J. Millman and A. Grabel, “Microelectronics”, McGraw Hill Education, 1988.
4. P.Horowitz and W. Hill, “The Art of Electronics”, Cambridge University Press, 1989.

o

P. R. Gray, R. G. Meyer and S. Lewis, “Analysis and Design of Analog Integrated
Circuits”,John Wiley & Sons, 2001.
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L TP THEORY EXAM: 75
3 00 TOTAL: 100

Course Objective:
To study the concept of diode circuits, BJT and FET with their configurations
1. To familiar with different types of power amplifiers and different types of feedback
configuration.
2. To introduce the concept of different types of oscillators.
3. To give exposure to the students regarding OP-AMP and their various applications

4. To give exposure to the students regarding the concepts of different types of DAC and ADC.

Module 1: Diode Circuits

P-N junction diode, I-V characteristics of a diode; review of half-wave and full-wave rectifiers,
Zener diodes, clamping and clipping circuits.
Module 2: Bjt Circuits

Structure and 1-V characteristics of a BJT; BJT as a switch. BJT as an amplifier: small-signal
model, biasing circuits, current mirror; common-emitter, common-base and common collector
amplifiers; Small signal equivalent circuits, high-frequency equivalent circuits

Module 3: Mosfet Circuits

MOSFET structure and |-V characteristics. MOSFET as a switch. MOSFET as an amplifier:
small-signal model and biasing circuits, common-source, common-gate and common-drain
amplifiers; small signal equivalent circuits - gain, input and output impedances,
ransconductance, high frequency equivalent circuit.

Module 4: Differential, Multi-Stage and Operational Amplifiers

Differential amplifier; power amplifier; direct coupled multi-stage amplifier; internal structure of
an operational amplifier, ideal op-amp, non-idealities in an op-amp (Output offset voltage, input
bias current, input offset current, slew rate, gain bandwidth product)

Module 5: Linear Applications of Op-Amp

Idealized analysis of op-amp circuits, Inverting and non-inverting amplifier, differential
amplifier, instrumentation amplifier, integrator, active filter, P, Pl and PID controllers and
lead/lag compensator using an op-amp, voltage regulator, oscillators (Wein bridge and phase
shift). Analog to Digital Conversion.

Module 6: Nonlinear Applications of Op-Amp

Hysteretic Comparator, Zero Crossing Detector, Square-wave and triangular-wave generators.



Precision rectifier, peak detector. Monoshot.

Course Outcomes: On successful completion of this course, the students should be able to:
1. Understand the characteristics of diodes and transistors.
2. Design and analyze various rectifier and amplifier circuits.
3. Design sinusoidal and non-sinusoidal oscillators.
4. Understand the functioning of OP-AMP and design OP-AMP based circuits.
5. Design ADC and DAC.

REFERENCES

1. S. Sedra and K. C. Smith, “Microelectronic Circuits”, New York, Oxford UniversityPress,
1998.

2. J. V. Wait, L. P. Huelsman and G. A. Korn, “Introduction to Operational Amplifier theoryand
applications”, McGraw Hill U. S., 1992.

w

J. Millman and A. Grabel, “Microelectronics”, McGraw Hill Education, 1988.

e

P. Horowitz and W. Hill, “The Art of Electronics”, Cambridge University Press, 1989.

o

P. R. Gray, R. G. Meyer and S. Lewis, “Analysis and Design of Analog Integrated Circuits”,John
Wiley & Sons, 2001.
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A.M. Tenenbaum, Langsam, Moshe J. Augentem, “Data Structures using C,” PHI Pub.
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edition, Addison-Wesley, 1999, Low Priced Edition.

Ellis Horowitz & Sartaj Sahni, “Fundamentals of Data structures” Pub, 1983, AW.
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Pre-requisites: Fundamentals of Computer and Programming in C.

Course Objectives:
1. To impart the basic concepts of data structures and algorithms.
. To understand concepts about searching and sorting techniques

2
3. To understand basic concepts about stacks, queues, lists, trees and graphs.
4. To enable them to write algorithms for solving problems with the help of fundamental

data structures.

MODULE 1: INTRODUCTION

Basic Terminologies: Elementary Data Organizations, Data Structure Operations: insertion,
deletion, traversal etc.; Analysis of an Algorithm, Asymptotic Notations, Time-Space trade off.
Searching: Linear Search and Binary Search Techniques and their complexity analysis.

MODULE 2: STACKS AND QUEUES

ADT Stack and its operations: Algorithms and their complexity analysis, Applications of
Stacks: Expression Conversion and evaluation — corresponding algorithms and complexity
analysis. ADT queue, Types of Queue: Simple Queue, Circular Queue, Priority Queue;
Operations on each type of Queues: Algorithms and their analysis.

MODULE 3: LINKED LISTS

Singly linked lists: Representation in memory, Algorithms of several operations: Traversing,
Searching, Insertion into, Deletion from linked list; Linked representation of Stack and Queue,
Header nodes, Doubly linked list: operations on it and algorithmic analysis; Circular Linked
Lists: all operations their algorithms and the complexity analysis.

Trees: Basic Tree Terminologies, Different types of Trees: Binary Tree, Threaded Binary Tree,
Binary Search Tree, AVL Tree; Tree operations on each of the trees and their algorithms
with complexity analysis. Applications of Binary Trees, B Tree, B+ Tree: definitions,
algorithms and analysis.

MODULE 4: SORTING AND HASHING

Objective and properties of different sorting algorithms: Selection Sort, Bubble Sort, Insertion
Sort, Quick Sort, Merge Sort, Heap Sort; Performance and Comparison among all the methods,
Hashing and collision resolution.

Graph: Basic Terminologies and Representations, Graph search and traversal algorithms and
complexity analysis.

Course Outcomes:



For a given algorithm student will able to analyze the algorithms to determine the time
and computation complexity and justify the correctness.

For a given Search problem (Linear Search and Binary Search) student will able to
implement it.

For a given problem of Stacks, Queues, linked list and Tree, student will able to
implement it and analyze the same to determine the time and computation complexity.
Student will able to write an algorithm Selection Sort, Bubble Sort, Insertion Sort, Quick
Sort, Merge Sort, Heap Sort and compare their performance in term of Space and Time
complexity.

Student will able to implement Graph search and traversal algorithms and determine the
time and computation complexity.

REFERENCES

1.
2.

A. M. Tenenbaum, Langsam, Moshe J. Augentem, “Data Structures using C,” PHI Pub.
A.V. Aho, J.E. Hopcroft and T.D. Ullman, “Data Structures and Algorithms” Original
edition, Addison-Wesley, 1999, Low Priced Edition.

Ellis Horowitz & Sartaj Sahni, “Fundamentals of Data structures” Pub, 1983, AW.
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1. R.P.Jain, "Modern Digital Electronics", McGraw Hill Education, 2009.

2. M. M. Mano, "Digital logic and Computer design', Pearson Education India,
2016.

3. Kumar, "Fundamentals of Digital Circuits", Prentice Hall India, 2016.
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Pre-requisites:

Course Objectives:
e To introduce the fundamentals of digital electronics.
e To familiar the students about the design and analyze various combinational
circuits.
e To give exposure to the students about design and analyze various sequential
circuits.
e To introduce logic families & semiconductor memories.

MODULE 1: FUNDAMENTALS OF DIGITAL SYSTEMS AND LOGIC
FAMILIES

Digital signals, digital circuits, AND, OR, NOT, NAND, NOR and Exclusive-OR
operations, Boolean algebra, examples of IC gates, number systems-binary, signed
binary, octal hexadecimal number, binary arithmetic, one‘s and two‘s complements
arithmetic, codes, error detecting and correcting codes, characteristics of digital ICs,
digital logic families, TTL, Schottky TTL and CMOS logic, interfacing CMOS and
TTL, Tri-state logic.

MODULE 2: COMBINATIONAL DIGITALCIRCUITS

Standard representation for logic functions, K-map representation, simplification of
logic functions using K-map, minimization of logical functions. Don‘t care conditions,
Multiplexer, De-Multiplexer/Decoders, Adders, Subtractors, BCD arithmetic, carry
look ahead adder, serial adder, ALU, elementary ALU design, popular MSI chips,
digital comparator, parity checker/generator, code converters, priority encoders,
decoders/drivers for display devices, Q-Mmethod of function realization.

MODULE 3: SEQUENTIAL CIRCUITS AND SYSTEMS

A 1-bit memory, the circuit properties of Bistable latch, the clocked SR flip flop, J- K-
T and D types flip flops, applications of flip flops, shift registers, applications of shift
registers, serial to parallel converter, parallel to serial converter, ring counter,
sequence generator, ripple (Asynchronous) counters, synchronous counters, counters
design using flip flops, special counter IC‘s, asynchronous sequential counters,
applications of counters.

MODULE 4: A/D AND D/A CONVERTERS

Digital to analog converters: weighted resistor/converter, R-2R Ladder D/A converter,
specifications for D/A converters, examples of D/A converter ICs, sample and hold



circuit, analog to digital converters: quantization and encoding, parallel comparator
A/D converter,successive approximation A/D converter, counting A/D converter, dual
slope A/D converter, A/D converter using voltage to frequency and voltage to time
conversion, specifications of A/D converters, example of A/D converter ICs.

MODULE 5: SEMICONDUCTOR MEMORIES AND PROGRAMMABLE
LOGICDEVICES

Memory organization and operation, expanding memory size, classification and
characteristics of memories, sequential memory, read only memory (ROM), read and
write memory(RAM), content addressable memory (CAM), charge de coupled device
memory (CCD), commonly used memory chips, ROM as a PLD, Programmable logic
array, Programmable array logic, complex Programmable logic devices (CPLDS),
Field Programmable Gate Array (FPGA).

Course Outcomes:

At the end of this course, students will demonstrate the ability to
e Design and analyze combinational logic circuits.
e Acquire basic knowledge of digital logic families & semiconductor memories.
e Design & analyze synchronous sequential logic circuits.

REFERENCES:

1. R.P.Jain, "Modern Digital Electronics", McGraw Hill Education, 20009.

2. M. M. Mano, "Digital logic and Computer design", Pearson Education India,
2016.

3. A. Kumar, "Fundamentals of Digital Circuits', Prentice Hall India, 2016.
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Fpeifia/aeEst qas:

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

2. Veerarajan T., “Engineering Mathematics for first year”, Tata McGraw-Hill, New Delhi,
2008.

39(%{8amana B.V., “Higher Engineering Mathematics”, Tata McGraw Hill New Delhi, 11th
Reprint, 2010.




4. N.P. Bali and Manish Goyal, “A text book of Engineering Mathematics”, Laxmi
Publications, Reprint, 2010.

5. B.S. Grewal, “Higher Engineering Mathematics”, Khanna Publishers, 35th Edition, 2000.
6. Erwin Kreyszig, “Advanced Engineering Mathematics”, 9th Edition, John Wiley & Sons,
2006.

7. W. E. Boyce and R. C. DiPrima, “Elementary Differential Equations and Boundary Value
Problems, 9th Edition, Wiley India, 20009.

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

9. E. A. Coddington, “An Introduction to Ordinary Differential Equations”, Prentice Hall
India, 1995.

10. E. L. Ince, “Ordinary Differential Equations”, Dover Publications, 1958.

11. G.F. Simmons and S.G. Krantz, “Differential Equations”, Tata McGraw Hill, 2007.
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Pre-requisites: Calculus, Multivariable Calculus (Differentiation)
Course Objectives:

MODULE 1: SEQUENCES AND SERIES
Convergence of sequence and series, tests for convergence, power series, Taylor's series.
Series or exponential, trigonometric and logarithmic functions.

MODULE 2: MULTIVARIABLE CALCULUS (DIFFERENTIATION)

Limit, continuity and partial derivatives, directional derivatives, total derivative; Tangent
plane and normal line; Maxima, minima and saddle points; Method of Lagrange multipliers;
Gradient, curl and divergence.

MODULE 3: MULTIVARIABLE CALCULUS (INTEGRATION)

Multiple Integration: double and triple integrals (Cartesian and polar), change of order of
integration in double integrals, Change of variables (Cartesian to polar). Theorems of Green,
Gauss and Stokes, orthogonal curvilinear coordinates, Simple applications involving cubes,
sphere and rectangular parallelepipeds.

MODULE 4: FIRST ORDER ORDINARY DIFFERENTIAL EQUATIONS

Exact, linear and Bernoulli‘s equations, Euler‘s equations, Equations not of first degree:
equations solvable for p, equations solvable for y, equations solvable for x and Clairaut‘s
type.

MODULE 5: ORDINARY DIFFERENTIAL EQUATIONS OF HIGHER ORDERS
Second order linear differential equations with variable coefficients, method of variation of
parameters, Cauchy-Euler equation; Power series solutions; Legendre polynomials, Bessel
functions of the first kind and their properties.

Course Outcomes:
REFERENCES

1. G.B. Thomas and R.L. Finney, “Calculus and Analytic Geometry” , 9th Edition, Pearson,
Reprint, 2002.
2. Veerarajan T., “Engineering Mathematics for first year”, Tata McGraw-Hill, New Delhi,




2008.

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

4. N.P. Bali and Manish Goyal, “A text book of Engineering Mathematics”, Laxmi
Publications, Reprint, 2010.

5. B.S. Grewal, “Higher Engineering Mathematics”, Khanna Publishers, 35th Edition, 2000.
6. Erwin Kreyszig, “Advanced Engineering Mathematics”, 9th Edition, John Wiley & Sons,
2006.

7. W. E. Boyce and R. C. DiPrima, “Elementary Differential Equations and Boundary Value
Problems, 9th Edition, Wiley India, 20009.

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

9. E. A. Coddington, “An Introduction to Ordinary Differential Equations”, Prentice Hall
India, 1995.

10. E. L. Ince, “Ordinary Differential Equations”, Dover Publications, 1958.

11. G.F. Simmons and S.G. Krantz, “Differential Equations”, Tata McGraw Hill, 2007.
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Pre-requisites:
Course Objectives:
1. To provide with the confidence to use written communication in your work and
personalexperience beyond college,
2. To acquaint students with the concept of a writer-reader relationship and
identify theneed for active participation from both writer and reader,

3. To teach the skills needed to successfully communicate in a modern world
throughwritten materials.

MODULE 1: INFORMATION DESIGN AND DEVELOPMENT

Different kinds of technical documents, Information development life cycle,
Organization structures, factors affecting information and document design, Strategies
for organization, Information design and writing for print and for online media.

MODULE 2: TECHNICAL WRITING, GRAMMAR AND EDITING

Technical writing process, forms of discourse, Writing drafts and revising,
Collaborative writing,creating indexes, technical writing style and language. Basics of
grammar, study of advanced grammar, editing strategies to achieve appropriate
technical style. Introduction to advanced technical communication, Usability, Hunan
factors, Managing technical communication projects,time estimation, Single sourcing,
Localization.

MODULE 3: SELF DEVELOPMENT AND ASSESSMENT

Self assessment, Awareness, Perception and Attitudes, Values and belief, Personal
goal setting, career planning, Self-esteem. Managing Time; Personal memory, Rapid
reading, Taking notes; Complex problem solving; Creativity

MODULE 4: COMMUNICATION AND TECHNICAL WRITING

Public speaking, Group discussion, Oral; presentation, Interviews, Graphic
presentation, Presentation aids, Personality Development. Writing reports, project
proposals, brochures, newsletters, technical articles, manuals, official notes, business
letters, memos, progress reports, minutes of meetings, event report.

MODULE 5: ETHICS

Business ethics, Etiquettes in social and office settings, Email etiquettes, Telephone
Etiquettes, Engineering ethics, Managing time, Role and responsibility of engineer,
Work culture in jobs, Personal memory, Rapid reading, Taking notes, Complex
problem solving, Creativity.



Course Outcomes:
1. Clearly convey specialized information from a technical field to a non-specialized

audience.

2. ldentify and use appropriate formats and conventions derived from individual
disciplines.

3. Assess effectiveness and validity of information sources, such as web sites, business
documents and professional journals.

4. Develop strategies for information design, to include producing visually enhanced
documents.

REFERENCES:

1. David F. Beer and David McMurrey, Guide to writing as an
Engineer, John Willey.New York, 2004

2. Diane Hacker, Pocket Style Manual, Bedford Publication, New
York, 2003. (ISBN0312406843)

3. Shiv Khera, You Can Win, Macmillan Books, New York, 2003.

4. Raman Sharma, Technical Communications, Oxford Publication, London,
2004.

5. Dale Jungk, Applied Writing for Technicians, McGraw Hill, New
York, 2004.(ISBN: 07828357-4)

6. Sharma, R. and Mohan, K. Business Correspondence and Report
Writing, TMHNew Delhi 2002.

7. Xebec, Presentation Book, TMH New Delhi, 2000. (ISBN 0402213).
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https://ocw.mit.edu/courses/mathematics/18-s997-introduction-to-matlab-
programming-fall 2011/syllabus/
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Pre-requisites: There are no formal prerequisites for this course.

Course Objectives:

The course is intended to assist undergraduates in learning the basics of programming
in general and programming MATLAB in particular. Basics of programming in
MATLAB will be covered, with the goal of having students become comfortable
enough to continue learning MATLAB and other programming languages on their
own.

MODULE 1: INTRODUCTION

Data types and variables: Introduction to MATLAB, Data Types, Inter-conversion
of Data types, MATLAB Variables, Keywords and Constant, Session Command.
MATLAB Operators and Operations: Operators (Arithmetic, Relational, Logical,
Bitwise), Set Operations, Operator Precedence, Mathematical Functions.

MODULE 2: PROGRAMMING IN MATLAB

Script and Function: Decision Making, Loops, branches, Functions, Working on
Script File (Creating, Saving and Executing), MATLAB 1/O, Formatted 1/0 Method,.

MODULE 3: ARRAYS AND GRAPHICS

Matrices and Arrays: Introduction to Matrices, Operations on Arrays/Matrices,
Manipulations of Arrays/Matrices, Expansion of Matrix Size, Reduction of
Matrices/Arrays order,

Graphics: Introduction to plot, Basic 2-D Plots( Style options, Labels, Axis control,
etc.),specialized 2-D Plots, drawing multiple plots. Using MATLAB for fractals and
chaos andConway game of life

MODULE 4: FILE HANDLING AND DEBUGGING

File Handling: Introduction to file handling, working on files, accessing of Text File,
Saving/ Loading MATLAB Variables, reading data without opening file, reading and
writing Excel.

Debugging: Introduction to debugging, Break points, debugger, stepping,
watching variablevalues, debugging commands.

Course Outcomes:

At the end of the course, students will be able to




1. Use MATLAB for programming purposes
2. Learn and explore MATLAB further on their own
3. Use this learning experience to learn other programming languages.

REFERENCES:
1. Delores M. Etter, David C. Kuncicky, Holly Moore, “Introduction to

MATLAB 7.0”,Pearson, 2013.
2. Rudra Pratap, “Getting Started with MATLAB”, OXFORD University Press,

2010.
3. Agam Kumar Tyagi, “MATLAB and Simulink for Engineers”, University

Press,2012.

WEB REFERENCES
https://ocw.mit.edu/courses/mathematics/18-s997-introduction-to-matlab-

programming-fall-2011/syllabus/
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REFERENCES:

1. Kenneth H. Rosen, Discrete Mathematics and its Applications, Tata McGraw —
Hill.

2. Susanna S. Epp, Discrete Mathematics with Applications,4th edition,
Wadsworth Publishing Co. Inc.

3. CL Liuand D P Mohapatra, Elements of Discrete Mathematics A Computer
Oriented Approach, 3rd Edition by, Tata McGraw — Hill.

4. J.P. Tremblay and R. Manohar, Discrete Mathematical Structure and It*s
Application to Computer Science”, TMG Edition, TataMcgraw-Hill

5. Norman L. Biggs, Discrete Mathematics, 2nd Edition, Oxford University Press.
Schaum®s Outlines Series, Seymour Lipschutz, Marc Lipson, Discrete
Mathematics, Tata McGraw — Hill
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Course Objectives:

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

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

Use division into cases in a proof.

Use counterexamples.

Apply logical reasoning to solve a variety of problems.

abrwbdE

MODULE-1:

Sets, Relation and function: Operations and Laws of Sets, Cartesian Products,
Binary Relation, Partial Ordering Relation, Equivalence Relation, Image of a Set, Sum
and Product of Functions, Bijective functions, Inverse and Composite Function, Size
of a Set, Finite and infinite Sets, Countable and uncountable Sets, Cantor's diagonal
argument and The Power Set theorem, Schroeder-Bernstein theorem.

Principles of Mathematical Induction: The Well-Ordering Principle, Recursive
definition, The Division algorithm: Prime Numbers, The Greatest Common Divisor:
Euclidean Algorithm, The Fundamental Theorem of Arithmetic.

MODULE-2:

Basic counting techniques-inclusion and exclusion, pigeon-hole principle, permutation
and combination.

MODULE-3:

Propositional Logic: Syntax, Semantics, Validity and Satisfiability, Basic
Connectives and Truth Tables, Logical Equivalence: The Laws of Logic, Logical
Implication, Rules of Inference, The use of Quantifiers. Proof Techniques: Some
Terminology, Proof Methods and Strategies, Forward Proof, Proof by Contradiction,
Proof by Contraposition, Proof of Necessity and Sufficiency.

MODULE-4:

Algebraic Structures and Morphism: Algebraic Structures with one Binary
Operation, Semi Groups, Monoids, Groups, Congruence Relation and Quotient
Structures, Free and Cyclic Monoids and Groups, Permutation Groups, Substructures,
Normal Subgroups, Algebraic Structures with two Binary Operation, Rings, Integral
Domain and Fields. Boolean Algebra and Boolean Ring, Identities of Boolean




Algebra, Duality, Representation of Boolean Function, Disjunctive and Conjunctive
Normal Form

MODULE-5:

Graphs and Trees: Graphs and their properties, Degree, Connectivity, Path, Cycle,
Sub Graph, Isomorphism, Eulerian and Hamiltonian Walks, Graph Colouring,
Colouring maps and Planar Graphs, Colouring Vertices, Colouring Edges, List
Colouring, Perfect Graph, definition properties and Example, rooted trees, trees and
sorting, weighted trees and prefix codes, Bi- connected component and Articulation
Points, Shortest distances.

Course Outcomes:

1. For a given logic sentence express it in terms of predicates, quantifiers,
and logicalconnectives

2. For a given a problem, derive the solution using deductive logic and prove the
solutionbased on logical inference

3. For a given a mathematical problem, classify its algebraic structure

4. Evaluate Boolean functions and simplify expressions using the properties of
Booleanalgebra

5. Develop the given problem as graph networks and solve with techniques of
graph theory.

REFERENCES:

1. Kenneth H. Rosen, Discrete Mathematics and its Applications, Tata McGraw —
Hill.

2. Susanna S. Epp, Discrete Mathematics with Applications,4th edition,
Wadsworth Publishing Co. Inc.

3. C L Liuand D P Mohapatra, Elements of Discrete Mathematics A Computer
Oriented Approach, 3rd Edition by, Tata McGraw — Hill.

4. J.P. Tremblay and R. Manohar, Discrete Mathematical Structure and It*s
Application to Computer Science”, TMG Edition, TataMcgraw-Hill

5. Norman L. Biggs, Discrete Mathematics, 2nd Edition, Oxford University Press.

Schaum®s Outlines Series, Seymour Lipschutz, Marc Lipson, Discrete
Mathematics, Tata McGraw — Hill
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Text Books (English)

1.

“Computer Organization and Design: The Hardware/Software Interface”, 5th
Edition by David A. Patterson and John L. Hennessy, Elsevier.

“Computer Organization and Embedded Systems”, 6th Edition by Carl
Hamacher, McGraw Hill Higher Education.

“Computer Architecture and Organization”, 3rd Edition by John P. Hayes,
WCB/McGraw-Hill

“Computer Organization and Architecture: Designing for Performance”, 10th
Edition by William Stallings, Pearson Education.

“Computer System Design and Architecture”, 2nd Edition by Vincent P.
Heuring and Harry F. Jordan, Pearson Education.
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Pre-requisites: Digital Electronics
Course Objectives: To expose the students to the following:

1. How Computer Systems work and the basic principles.

2. Concept of computer architecture and Micro programming.

3. The basic principles for accessing 1/0 devices and memory unit.

4. Concepts of advanced processors, parallel and pipelining techniques.

MODULE-1:

Functional blocks of a computer: CPU, memory, input-output subsystems, control
unit. Instruction set architecture of a CPU — registers, instruction execution cycle, RTL
interpretation of instructions, addressing modes, instruction set. Case study —
instruction sets of some common CPUs.

Data representation: signed number representation, fixed and floating point
representations, character representation. Computer arithmetic — integer addition and
subtraction, ripple carry adder, carry look-ahead adder, etc. multiplication — shift-and
add, Booth multiplier, carry save multiplier, etc. Division restoring and non-restoring
techniques, floating point arithmetic.

MODULE-2:

Introduction to x86 architecture.

CPU control unit design: hardwired and micro-programmed design approaches,
Case study- Design of a simple hypothetical CPU.

Memory system design: semiconductor memory technologies, memory organization.
Peripheral devices and their characteristics: Input-output subsystems, 1/0 device
interface,1/O transfers — program controlled, interrupt driven and DMA, privileged
and non-privileged instructions, software interrupts and exceptions. Programs and
processes — role of interrupts inprocess state transitions, 1/0 device interfaces — SCI|,
uSB

MODULE-3:

Pipelining: Basic concepts of pipelining, throughput and speedup, pipeline hazards.
Parallel Processors: Introduction to parallel processors, Concurrent access to memory
and cachecoherency.

MODULE-4:




Memory organization: Memory interleaving, concept of hierarchical memory
organization, cachememory, cache size Vs block size, mapping functions, replacement
algorithms, write policies.

Course Outcomes:
After completion of this course, the students will be able to perform the following:

1. Draw the functional block diagram of single bus architecture of a computer and
describe the function of the instruction execution cycle, RTL interpretation of
instructions, addressing modes, instruction set.

2. Write assembly language program for specified microprocessors using different
data representations.

3. Design the ALU, Control Unit and CPU of a computer system.

4. Design a memory module and analyze its operation by interfacing with a given
CPU organization and instruction

5. Given a CPU organization, assess its performance, and apply design techniques
to enhance performance using pipelining, parallelism and RISC methodology.

REFERENCES:

1. “Computer Organization and Design: The Hardware/Software Interface”, 5th
Edition by David A. Patterson and John L. Hennessy, Elsevier.

2. “Computer Organization and Embedded Systems”, 6th Edition by Carl
Hamacher,McGraw Hill Higher Education.

3. “Computer Architecture and Organization”, 3rd Edition by John P. Hayes
WCB/McGraw-Hill

4. “Computer Organization and Architecture: Designing for Performance”, 10th
Edition by William Stallings, Pearson Education.

5. “Computer System Design and Architecture”, 2nd Edition by Vincent P.

Heuring and Harry F. Jordan, Pearson Education.
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REFERENCES:

1. Abraham Silberschatz, Peter Galvin, Greg Gagne, “Operating System Concepts
Essentials”,9th Edition, Wiley Asia Student Edition.

2. Naresh Chauhan,” Principles of Operating System”, Oxford University Press,




2014.

3. William Stallings, “Operating Systems: Internals and Design Principles”, 5th
Edition,Prentice Hall of India.
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Course Objectives:

1. To understand evolution and types of OS and to understand the structure,
components and functions of OS.

To learn about Processes, threads and various Scheduling policies.
To understand process concurrency and synchronization.
To understand the principles of concurrency and Deadlocks.

To understand various memory management schemes.

o o A~ w N

To understand virtual memory management, Disk management, 1/O
management and File systems

MODULE-1:

Introduction: Concept of Operating Systems, Generations of Operating systems,
Types ofOperating Systems, OS Services, System Calls, Structure of an OS - Layered,
Monolithic,Microkernel Operating Systems,

MODULE-2:

Processes: Definition, Process Relationship, Different states of a Process, Process
State transitions, Process Control Block (PCB), Context switching

Thread: Definition, Various states, Benefits of threads, Types of threads, Concept of
multithreads,

Process Scheduling: Foundation and Scheduling objectives, Types of Schedulers,
Scheduling criteria: CPU utilization, Throughput, Turnaround Time, Waiting Time,
Response Time; Scheduling algorithms: Pre-emptive and Non pre-emptive, FCFS,
SJF, RR;

MODULE-3:

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

MODULE-4:

Deadlocks: Definition, Necessary and sufficient conditions for Deadlock, Deadlock
Prevention, Deadlock Avoidance: Banker‘s algorithm, Deadlock detection and




Recovery.
MODULE-5:

Memory Management: Basic concept, Logical and Physical address map, Memory
allocation: Contiguous Memory allocation — Fixed and variable partition—Internal and
External fragmentation and Compaction; Paging: Principle of operation — Page
allocation — Hardware support for paging, Protection and sharing, Disadvantages of
paging.

Virtual Memory: Basics of Virtual Memory — Hardware and control structures —
Locality of reference, Page fault , Working Set , Dirty page/Dirty bit — Demand
paging, Page Replacement algorithms: Optimal, First in First Out (FIFO) and Least
Recently used (LRU).

MODULE-6:

I/0 Hardware: 1/O devices, Device controllers, Direct memory access Principles of
I/O Software: Goals of Interrupt handlers, Device drivers, Device independent /O
software, Secondary-Storage Structure: Disk structure, Disk scheduling algorithms

File Management: Concept of File, Access methods, File types, File operation,
Directory structure, File System structure, Allocation methods (contiguous, linked,
indexed), Free-space management (bit vector, linked list, grouping), directory
implementation (linear list, hash table).

Case study: UNIX and WINDOWS Operating System.

Course Outcomes:
After the completion of the course, the students will be able to:
1. Learn the basic concepts of operating system, its various types and architecture

2. Learn and implement process management issues including process life cycle,
scheduling, synchronization and deadlocks

3. Learn and implement memory management issues including memory
partitioning,memory allocation and virtual memory concept

4. Learn and implement files systems and 1/O systems including file
management and diskmanagement
REFERENCES:

4. Abraham Silberschatz, Peter Galvin, Greg Gagne, “Operating System Concepts
Essentials”,9th Edition, Wiley Asia Student Edition.

5. Naresh Chauhan,” Principles of Operating System”, Oxford University Press,
2014.

6. William Stallings, “Operating Systems: Internals and Design Principles”, 5th
Edition,Prentice Hall of India.
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SUBJECT NAME: DESIGN & ANALYSIS OF ALGORITHMS
NO OF CREDITS: 3

B.TECH. 4" SEMESTER SESSIONAL: 25
L T P PRACTICAL EXAM: 75
3 00 TOTAL: 100

Pre-requisites: Data Structures and Algorithms

Course Objectives:

Analyze the asymptotic performance of algorithms.

Write rigorous correctness proofs for algorithms.

Demonstrate a familiarity with major algorithms and data structures.
Apply important algorithmic design paradigms and methods of analysis.
Synthesize efficient algorithms in common engineering design situations.

ok PE

MODULE-1: INTRODUCTION

Characteristics of algorithm, Analysis of algorithm: Asymptotic analysis of
complexity bounds - best, average and worst-case behavior; Performance
measurements of Algorithm, Time and space trade-offs, Analysis of recursive
algorithms through recurrence relations: Substitution method, Recursion tree
method and Masters* theorem.

MODULE-2: FUNDAMENTAL ALGORITHMIC STRATEGIES

Brute-Force, Greedy, Dynamic Programming, Branch and-Bound and backtracking
methodologies for the design of algorithms; Illustrations of these techniques for
Problem- Solving, Bin Packing, Knapsack, Job sequencing with deadline, Optimal
Binary Search tree, N- Queen problem, Hamiltonian Cycle, TSP, Heuristics —
characteristics and their application domains.

MODULE-3: GRAPH AND TREE TRAVERSAL ALGORITHMS

Depth First Search (DFS) and Breadth First Search (BFS); Shortest path algorithms,
Transitive closure, Minimum Spanning Tree, Topological sorting, Network Flow
Algorithm.

MODULE-4:TRACTABLE AND INTRACTABLE PROBLEMS

Computability of Algorithms, Computability classes — P, NP, NP-complete and NP-
hard, Cook‘stheorem, Standard NP-complete problems and Reduction techniques.

MODULE-5:ADVANCED TOPICS

Approximation algorithms, Randomized algorithms, Class of problems beyond NP — P
SPACE



Course Outcomes:

1. For a given algorithms analyze worst-case running times of algorithms based
on asymptotic analysis and justify the correctness of algorithms.

2. Describe the greedy paradigm and explain when an algorithmic design
situation calls for it. For a given problem develop the greedy algorithms.

3. Describe the divide-and-conquer paradigm and explain when an algorithmic
design situation calls for it. Synthesize divide-and-conquer algorithms. Derive
and solve recurrence relation.

4. Describe the dynamic-programming paradigm and explain when an
algorithmic design situation calls for it. For a given problems of dynamic-
programming and develop the dynamic programming algorithms, and analyze
it to determine its computational complexity.

5. For a given model engineering problem model it using graph and write the
correspondingalgorithm to solve the problems.

6. Explain the ways to analyze randomized algorithms (expected running time,
probabilityof error).

7. Explain what an approximation algorithm is. Compute the approximation
factor of an approximation algorithm (PTAS and FPTAS).

REFERENCES

1. Thomas H Cormen, Charles E Lieserson, Ronald L Rivest and Clifford Stein,
“Introduction to Algorithms”, MIT Press/McGraw-Hill; 3rd edition, [ISBN: 978-
0262533058], 20009.

2. Ellis Horowitz, Sartaj Sahni and Sanguthevar Rajasekaran, “Fundamentals of
Algorithms”, Universities Press; 2nd edition [ISBN:978-8173716126],2008.

3. Jon Kleinberg and Eva Tardos, “Algorithm Design”, Pearson Publisher; 1st edition
[ISBN:978-0321295354],2012.

4. Michael T Goodrich and Roberto Tamassia, “Fundamentals of Algorithms” Wiley

Press; 1st edition [ISBN:978-8126509867],2006.
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CODE: HSMC-02
SUBJECT NAME: ECONOMICS FOR ENGINEERS
NO OF CREDITS: 3

B.TECH. 4" SEMESTER SESSIONAL: 25
L T P PRACTICAL EXAM: 75
3 00 TOTAL: 100

Prerequisites:
Course objectives:
MODULE-1:

Introduction to the subject: Micro and Macro Economics, Relationship between
Science, Engineering, Technology and Economic Development. Production
Possibility Curve, Nature of Economic Laws.

MODULE-2:

Time Value of Money: concepts and application. Capital budgeting; Traditional and
modern methods, Payback period method, IRR, ARR, NPV, PI (with the help of case
studies)

MODULE-3:

Meaning of Demand. Law of Demand, Elasticity of Demand; meaning, factors
effecting it and itspractical application and importance. Demand forecasting (a brief
explanation)

MODULE-4:

Meaning of Production and factors of production, Law of variable proportions and
returns to scale. Internal and external economies and diseconomies of scale. Concepts
of cost of production, different types of costs; accounting cost, sunk cost, marginal
cost, Opportunity cost. Break even analysis, Make or Buy decision (case study).
Relevance of Depreciation towards industry.

MODULE-5:

Meaning of market, types of market, perfect competition, Monopoly, Monopolistic,
Oligopoly. (main features). Supply and law of supply, Role of demand and supply in
price determination.

MODULE-6:

Indian Economy, nature and characteristics. Basic concepts; fiscal and monetary
policy, LPG, Inflation, Sensex, GATT, WTO and IMF. Difference between Central
bank and Commercial banks.

REFERENCES:

1. Jain T.R., Economics for Engineers, VK Publication
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Chopra P. N., Principle of Economics, Kalyani Publishers
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Dutt Rudar & Sundhram K. P. M., Indian Economy

Mishra S. K., Modern Micro Economics, Pragati Publications
Pandey 1.M., Financial Management; Vikas Publishing House

Gupta Shashi K., Management Accounting, Kalyani Publication
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planet. Merrill Publishing Company.
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SUBJECT NAME: ENVIRONMENTAL SCIENCES
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2 00 TOTAL: 100

Prerequisites: None
Course objectives:

The prime objective of the course is to provide the students a detailed knowledge on
the threats and challenges to the environment due to developmental activities. The
students will be able to recognise the natural resources and suitable methods for their
conservation and sustainable development. The focus is focussed towards making
students aware about the importance of ecosystem and biodiversity for maintaining
ecological balance. The students will also learn about various attributes of pollution
management and waste management practices. The course will also describe the social
issues both rural and urban environment and environmental legislations.

MODULE-1: The Multidisciplinary Nature of Environmental Studies

Definition, scope and importance. Need for public awareness.

MODULE-2: Natural Resources: Renewable and Non-Renewable Resources
Natural resources and associated problems:

e Forest resources: Use and over-exploitation, deforestation, Case studies.
Timber extraction, mining, dams and their effects on forests and tribal people.

e \Water resources: Use and over-utilization of surface and ground water,
floods, drought, conflicts over water, dams-benefits and problems.

e Mineral resources: Use and exploitation, environmental effects of extracting
and mineral resources, Case studies.

e Food resources: World food problems, changes caused by agriculture and
overgrazing, effects of modern agriculture, fertilizer-pesticide problems, water
logging, salinity, case studies.

e Energy resources: Growing energy needs, renewable and non- renewable
energy sources, use of alternate energy sources. Case studies.

e Land resources: Land as a resource, land degradation, man induced
landslides, soil erosion and desertification.

e Role of an individual in conservation of natural resources. Equitable use of
resources for sustainable lifestyles.

MODULE-3: Ecosystems




Concept of an ecosystem. Structure and function of an ecosystem. Producers,
consumers and decomposers.

Energy flow in the ecosystem. Ecological succession. Food chains, food webs
and ecological pyramids.

Introduction, types, characteristic features, structure and function of the
following ecosystem: a) Forest ecosystem b) Grassland ecosystem c) Desert
ecosystem d) Aquatic ecosystems (ponds, streams, lakes, rivers, oceans,

estuaries).

MODULE-4: Biodiversity and its Conservation

Introduction — Definition: genetic, species and ecosystem diversity.
Biogeographical classification of India. Value of biodiversity: consumptive
use, productive use, social, ethical, aesthetic and option values. Biodiversity at
global, national and local levels.

India as a mega-diversity nation. Hot-spots of biodiversity. Threats to
biodiversity: habitat loss, poaching of wildlife, man-wildlife conflicts.
Endangered and endemic species of India. Conservation of biodiversity: in-situ

and ex-situ conservation of biodiversity

MODULE-5: Environmental Pollution Definition

Causes, effects and control measures of: a) Air pollution b) Water pollution c)
Soil pollution d) Marine pollution ) Noise pollution f) Thermal pollution g)
Nuclear hazards

Solid waste Management: Causes, effects and control measures of urban and
industrial wastes. Role of an individual in prevention of pollution. Pollution
case studies.

Disaster management: floods, earthquake, cyclone and landslides.

MODULE-6: Social Issues and the Environment

From Unsustainable to Sustainable development Urban problems related to
energy. Water conservation, rain water harvesting, watershed management.
Resettlement and rehabilitation of people; its problems and concerns. Case
studies.

Environmental ethics: Issues and possible solutions. Climate change, global
warming, acid rain, ozone layer depletion, nuclear accidents and holocaust.

Case studies. Wasteland reclamation. Consumerism and waste products.




Water (Prevention and Control of Pollution) Act, 1974; Air (Prevention and
Control of Pollution) Act, 1981; Environment Protection Act (1986)
Wildlife Protection Act, 1972; Forest Conservation Act, 1980

Issues involved in enforcement of environmental legislation public awareness.

MODULE-7: Human Population and the Environment

Population growth, variation among nations. Population explosion — Family Welfare

Programme. Environment and human health. Human Rights. Value Education.
HIV/AIDS. Women and Child Welfare. Role of Information Technology in

Environment and human health. Case Studies.
MODULE-8: Field Work

Visit to a local area to document environmental assets-river / forest / grassland
/ hill / mountain.

Visit to a local polluted site — Urban / Rural / Industrial / Agricultural.

Study of common plants, insects, birds.

Study of simple ecosystems — pond, river, hill slopes, etc.

COURSE OUTCOMES:

After the completion of the course, the students will be able to:

1. Understand different type, their sustainable utilisation of natural resources and
strategies to protect and conserve the resource.

2. Learn about different ecosystems, their structure and functioning to maintain
ecological balance.

3. Analyse various issues with environmental pollution and to evaluate
sustainable management practices with environmental legislation and policies.

4. Develop environmental management system for an organization keeping in
view of environmental issues.

REFERENCES

1. Bharucha, E. (2021). Textbook of environmental studies for undergraduate
courses. Universities Press.

2. Masters, G. M. and Wendell, P. E. (2020). Introduction to environmental
science and engineering. Upper Saddle River, NJ: Prentice-Hall.

3. Botkin, D. B., & Keller, E. A. (2014). Environmental Science: Earth as a

Living Planet. ed. 9. John Wiley and Sons Ltd.




. Wright, R. T., Boorse, D., & Boorse, D. T. (2011). Environmental Science:
Toward a Sustainable Future, Pearson/Prentice Hall.

. Kaushik, A., & Kaushik, C. P. (2006). Perspectives in environmental studies.
New Age International.

. Odum, E. P., & Barrett, G. W. (2005). Fundamentals of ecology, Thomson
Brooks/Cole Publisher, California.
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J. C. BOSE UNIVERSITY OF SCIENCE & TECHNOLOGY, YMCA, FARIDABAD

B.Tech (Regional Course — Hindi) Computer Engineering

Scheme of Studies/Examination Semester -V

Course Structure

(@) Theory exams will be of 03 hours duration and Practical exams will be of 02 hours duration
(b) Additional 3 credits per year to be earned through MOOCs

S. Hours perweek Marks | Marks for
N
Cate CourseCode Course Title Credits fo_r End Term Total
0. gory Session | Examinatio
L| T P al n
1 ESC ESC-501 Signals & Systems 3 0 0 3 25 75 100
Database 3 0 0 3 25 75 100
2 PCC | PCC-CS-501 | Management
Systems
Formal 3 0 0 3 25 75 100
Languages,
3 PCC | PCC-CS-502 | A\tomata and
Compiler Design
Object Oriented 3 0 0 3 25 75 100
5 BSC BSC-01 Biology 2 1 0 3 25 75 100
PEC-CS- Elective -I 3 0 0 3 25 75 100
6 PEC <Stream>-
501
Constitution of 2 0 0 0 25 75 100
7 MC MC-01 ;
India
Universal Human 0 0 2 0 15 35 50
Values
8 VAC | H-102 2: Understanding
Harmony
9 Capstone| PROJ-CS- Project-I11 0 0 4 2 25 75 100
Project | 501
Database 0 0 4 2 15 35 50
10 | PCC | PCC-CS-504 | Management
Systems LAB
Object Oriented 0 0 4 2 15 35 50
11 | PCC | PCC-CS-505 | Programming LAB
Total 19 1 14 24 245 705 950
Note:
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reurdeY gxad:
1. A. V. Oppenheim, A. S. Willsky and S. H. Nawab, “Signals and systems”,
PrenticeHall India, 1997.
2. J. G. Proakis and D. G. Manolakis, “Digital Signal Processing: Principles,
Algorithms, and Applications”, Pearson, 2006.
3. H.P.Hsu, “Signals and systems”, Schaums series, McGraw Hill Education, 2010.
S. Haykin and B. V. Veen, “Signals and Systems”, John Wiley and Sons, 2007.

5. A. V. Oppenheim and R. W. Schafer, “Discrete-Time Signal Processing”,
PrenticeHall, 20009.

&

6. M. J. Robert “Fundamentals of Signals and Systems”, McGraw Hill
Education,2007.

7. B.P. Lathi, “Linear Systems and Signals”, Oxford University Press, 20009.



CODE: ESC-501
SUBJECT NAME: SIGNALS & SYSTEMS

NO OF CREDITS: 3

B.TECH 5" SEMESTER SESSIONAL: o5
L TP THEORY EXAM: 75
3 00 TOTAL : 100

Course Objectives:

e To introduce students about various types of signals and theirclassifications.

e To introduce students about LSI (linear shift invariant) systems and their properties.

e To introduce students about properties of Fourier Series, Fourier Transforms like
DTFT and DFT.

e To introduce students about Laplace Transform, Z Transform and State-Space
Analysis.

MODULE-1: INTRODUCTION TO SIGNALS AND SYSTEMS

Signals and systems as seen in everyday life, and in various branches of engineering and
science.Signal properties: periodicity, absolute integrability, determinism and stochastic
character. Some special signals of importance: the unit step, the unit impulse, the sinusoid,
the complex exponential, some special time-limited signals; continuous and discrete time
signals, continuous and discrete amplitude signals. System properties: linearity: additivity
and homogeneity, shift- invariance, causality, stability, realizability. Examples.

MODULE-2: BEHAVIOR OF CONTINUOUS AND DISCRETE-TIME LTI
SYSTEMS

Impulse response and step response, convolution, input-output behavior with aperiodic
convergent inputs, cascade interconnections. Characterization of causality and stability of
LTI systems. System representation through differential equations and difference equations.
State- space Representation of systems. State-Space Analysis, Multi-input, multi-output
representation. State Transition Matrix and its Role. Periodic inputs to an LTI system, the
notion of a frequency response and its relation to the impulse response.

MODULE-3: FOURIER, LAPLACE AND Z- TRANSFORMS

Fourier series representation of periodic signals, Waveform Symmetries, Calculation of
Fourier Coefficients. Fourier Transform, convolution/multiplication and their effect in the
frequency domain, magnitude and phase response, Fourier domain duality. The DiscreteTime
FourierTransform (DTFT) and the Discrete Fourier Transform (DFT). Parseval's Theorem.
Review of the Laplace Transform for continuous time signals and systems, system
functions, poles and zeros of system functions and signals, Laplace domain analysis, solution
to differential equationsand system behavior. The z-Transform for discrete time signals and
systems, system functions, poles and zeros of systems and sequences, z-domain analysis.



MODULE-4: SAMPLING AND RECONSTRUCTION

The Sampling Theorem and its implications. Spectra of sampled signals. Reconstruction:
ideal interpolator, zero-order hold, first-order hold. Aliasing and its effects. Relation between
continuous and discrete time systems. Introduction to the applications of signal and system
theory: modulation for communication, filtering, feedback control systems.

Course Outcomes:
At the end of this course, students will demonstrate the ability to:

1. Understand the concepts of continuous time and discrete time systems
2. Analyse systems in complex frequency domain
3. Understand sampling theorem and its implications.

REFERENCES:

1. V. Oppenheim, A. S. Willsky and S. H. Nawab, “Signals and systems”, PrenticeHall
India, 1997.

2. J. G. Proakis and D. G. Manolakis, “Digital Signal Processing: Principles,
Algorithms, and Applications”, Pearson, 2006.

3. H.P.Hsu, “Signals and systems”, Schaum*s series, McGraw Hill Education, 2010.

4. S.Haykin and B. V. Veen, “Signals and Systems”, John Wiley and Sons, 2007.

5. V. Oppenheim and R. W. Schafer, “Discrete-Time Signal Processing”, PrenticeHall,
2009.

6. M. J. Robert “Fundamentals of Signals and Systems”, McGraw Hill Education,
2007.

7. P. Lathi, “Linear Systems and Signals”, Oxford University Press, 2009.
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reuraeY grad:

1. “Database System Concepts”, 6th Edition by Abraham Silberschatz, Henry F. Korth, S.
Sudarshan, McGraw-Hill.

2. “Principles of Database and Knowledge — Base Systems”, Vol 1 by J. D. Ullman,
Computer Science Press.

3. “Fundamentals of Database Systems”, 5th Edition by R. Elmasri and S. Navathe,

Pearson Education “Foundations of Databases”, Reprint by Serge Abiteboul, Richard
Hull, Victor Vianu, Addison-Wesley.



CODE: PCC-CS-501
SUBJECT NAME: DATABASE MANAGEMENT SYSTEMS

NO OF CREDITS: 3

B.TECH 5" SEMESTER SESSIONAL: 25
L TP THEORY EXAM: 75
3 00 TOTAL: 100

Pre-requisites: Operating Systems

Course Objectives:

1. To understand the different issues involved in the design and implementation of a
database system.

2. To study the physical and logical database designs, database modeling, relational,
hierarchical, and network models

3. To understand and use data manipulation language to query, update, and manage
aDatabase

4. To develop an understanding of essential DBMS concepts such as: database security,
integrity, concurrency, distributed database, and intelligent database, Client/Server
(Database Server), Data Warehousing.

5. To design and build a simple database system and demonstrate competence with the
fundamental tasks involved with modeling, designing, and implementing a DBMS.

MODULE-1:

Database system architecture: Data Abstraction, Data Independence, Data Definition
Language (DDL), Data Manipulation Language (DML).

Data models: Entity-relationship model, network model, relational and object oriented data
models, integrity constraints, data manipulation operations.

MODULE-2:

Relational query languages: Relational algebra, Tuple and domain relational calculus,
SQL3, DDL and DML constructs, Open source and Commercial DBMS - MY SQL,
ORACLE, DB2, SQL server.

Relational database design: Domain and data dependency, Armstrong's axiom, Normal
forms, Dependency preservation, Lossless design.

Query processing and optimization: Evaluation of relational algebra expressions, Query
equivalence, Join strategies, Query optimization algorithms.

MODULE-3:



Storage strategies: Indices, B-trees, hashing.
MODULE-4:

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

MODULE-5:

Database Security: Authentication, Authorization and access control, DAC, MAC and
RBAC models, Intrusion detection, SQL injection.

MODULE-6:

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

Course Outcomes

1. For a given query write relational algebra expressions for that query and optimize
thedeveloped expressions

2. For a given specification of the requirement design the databases using ER method
andnormalization.

3. For a given specification construct the SQL queries for Open source and
CommercialDBMS -MYSQL, ORACLE, and DB2.

4. For a given query optimize its execution using Query optimization algorithms

5. For a given transaction-processing system, determine the transaction atomicity,
consistency, isolation, and durability.

6. Implement the isolation property, including locking, time stamping based on
concurrencycontrol and Serializability of scheduling

REFERENCES:

1. “Database System Concepts”, 6th Edition by Abraham Silberschatz, Henry F.Korth, S.
Sudarshan, McGraw-Hill.

2. “Principles of Database and Knowledge — Base Systems”, Vol 1 by J. D. Ullman,
Computer Science Press.

3. “Fundamentals of Database Systems”, 5th Edition by R. Elmasri and S. Navathe,
Pearson Education.

4. “Foundations of Databases”, Reprint by Serge Abiteboul, Richard Hull, VictorVianu,
Addison-Wesley.
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TreuRicY qad:

1.

John E. Hopcroft, Rajeev Motwani and Jeffrey D. Ullman, Introduction to Automata
Theory, Languages, and Computation, Pearson Education Asia.

John Martin, Introduction to Languages and The Theory of Computation, Tata
McGraw Hill.Harry R. Lewis and Christos H. Papadimitriou, Elements of the Theory
of Computation, Pearson Education Asia.

A.V. Aho, M.S. Lam, R. Sethi, and J.D. Ullman, Compilers:Principles, Techniques,
and Tools, Pearson Education, 2007 (second ed.).

K.D. Cooper, and L. Torczon, Engineering a Compiler, Elsevier, 2004.



CODE: PCC-CS-502
SUBJECT NAME: FORMAL LANGUAGES, AUTOMATA AND COMPILER DESIGN

NO OF CREDITS: 3

B.TECH 5" SEMESTER SESSIONAL: 25
L T P THEORY EXAM: 75
3 00 TOTAL : 100

Pre-requisites: Fundamentals of Computers
Course Objectives

1. To introduce formal notation for strings, languages and machines & design finite
automata to accept strings of a language.

2. To design context free grammars for a given language and to convert them into
normalforms.

3. To introduce context sensitive grammar and unrestricted grammars.

To design lexical analyzer and parsers.

5. To generate optimized intermediate code and Machine code for a target machine.

&

MODULE-1: FORMAL LANGUAGES AND AUTOMATA THEORY

Alphabet, languages and grammars, productions and derivation, Chomsky hierarchy of
languages, Regular Expression and Finite Automata: Deterministic Finite Automata (DFA)
& Nondeterministic Finite Automata (NFA).

Context-free grammars (CFG) and languages (CFL), Ambiguity in CFG, Chomsky and
Greibachnormal forms, Nondeterministic and deterministic pushdown automata (PDA).
Introduction to Context-sensitive languages and linear bounded automata, Introduction to
Turing machines.

MODULE-2: COMPILER DESIGN-ANALYSIS

Phases of compilation and overview, Lexical Analysis (scanner): scanner generator (lex,
flex).

Syntax Analysis (Parser): ambiguity LL(1) grammars and top-down parsing, operator
precedenceparser, bottom up parsing: LR(0), SLR(1), LR(1), and LALR(1).

Semantic Analysis: Attribute grammars, syntax directed definition, evaluation and flow of
attribute in a syntax tree.

MODULE-3: COMPILER DESIGN-SYNTHESIS
Symbol Table: Its structure, symbol attributes and management.

Intermediate Code Generation: Translation of different language features, different
types ofintermediate forms, Intermediate code optimization.

Machine code Generation and optimization: Instruction scheduling (for pipeline),
loopoptimization (for cache memory) etc. Register allocation and target code generation.

Course Outcomes:



After completion of the course, students will be able to:

1.

w

Understand the different types of grammars such as regular, Context free, and context
sensitive grammar.

Design finite state automata for Regular grammar and parser for CFG

Design schemes for semantic analysis.

Develop algorithms to generate and optimize intermediate and machine code.

REFERENCES

1.

3.

4.

John E. Hopcroft, Rajeev Motwani and Jeffrey D. Ullman, Introduction to Automata
Theory, Languages, and Computation, Pearson Education Asia.

John Martin, Introduction to Languages and The Theory of Computation, Tata
McGraw Hill.Harry R. Lewis and Christos H. Papadimitriou, Elements of the
Theory of Computation, Pearson Education Asia.

A.V. Aho, M.S. Lam, R. Sethi, and J.D. Ullman, Compilers:Principles, Techniques,
and Tools, Pearson Education, 2007 (second ed.).

K.D. Cooper, and L. Torczon, Engineering a Compiler, Elsevier, 2004.
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1. Barbara Liskov, Program Development in Java, Addison-Wesley, 2001



CODE: PCC-CS-503

SUBJECT NAME: OBJECT ORIENTED PROGRAMMING

NO OF CREDITS: 3

B.TECH 5" SEMESTER SESSIONAL: 25
L TP THEORY EXAM: 75
3 00 TOTAL: 100

Pre-requisites: Data Structures & Algorithms
Course Objectives:

The course will introduce standard tools and techniques for software development, using
objectoriented approach, use of a version control system, an automated build process, an
appropriate framework for automated unit and integration tests.

MODULE-1: ABSTRACT DATA TYPES

Decomposition & Abstraction, Abstraction Mechanisms — parameterization, specification,
Kindof Abstractions — Procedural, Data, Type hierarchies, Iteration. ADT implementation -
Concretestate space, concrete invariant, abstraction function. Implementing operations,
illustrated by the Text example

MODULE-2: FEATURES OF OBJECT-ORIENTED PROGRAMMING

Encapsulation, object identity, polymorphism — Inheritance in OO design. Implementing OO
language features.- Classes, Objects and variables, Type Checking, Procedures - Commands
as methods and as objects, Exceptions, Polymorphic procedures, Templates, Memory
management

MODULE-3: DESIGN PATTERNS

Introduction and classification. Creational Pattern — Abstract Factory Pattern, Factory Method,
Singleton, Structural Pattern — Bridge, Flyweight, Behavioural Pattern - The iterator pattern,
Observer pattern, Model-view-controller pattern

MODULE-4: GENERIC TYPES AND COLLECTIONS

Simple Generics, Generics and Subtyping, Wildcards, Generic Methods, Set Interface, List
Interface, Queue Interface, Deque Interface, Map Interface, Object Ordering, SortedSet
Interface,SortedMap Interface.

MODULE-5: GUIS. GRAPHICAL PROGRAMMING WITH SCALA AND SWING

Swing components, Laying out components in a container, Panels, Look & Feel, Event
listener,concurrency in swing.

MODULE-6: THE SOFTWARE DEVELOPMENT PROCESS

Requirement specification and analysis, Data Model, Design, Implementation, Testing.

Course Outcomes:



After taking the course, students will be able to:

1. Specify simple abstract data types and design implementations, using abstraction
functions to document them.

2. Recognize features of object-oriented design such as encapsulation, polymorphism,
inheritance, and composition of systems based on object identity.

3. Name and apply some common object-oriented design patterns and give examples of
their use.

4. Design applications with an event-driven graphical user interface.

REFERENCES

1. Barbara Liskov, Program Development in Java, Addison-Wesley, 2001
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CODE: BSC-01
SUBJECT NAME: BIOLOGY
NO OF CREDITS: 3

B.TECH 5" SEMESTER SESSIONAL: 25
L T P THEORY EXAM: 75
2 10 TOTAL: 100

Pre-requisites: None
Course Objectives:

To convey that Biology is as important a scientific discipline as Mathematics, Physics and
Chemistry.

1) Genetics is to biology what Newton‘s laws are to Physical Sciences, 2) all forms of life
have the same building blocks and yet the manifestations are as diverse as one can imagine, 3)
withoutcatalysis life would not have existed on earth, 4) molecular basis of coding and
decoding (genetic information) is universal and that 5) fundamental principles of chemical and
physical energytransactions are the same in physical/chemical and biological world.

MODULE 1: INTRODUCTION

Purpose: To convey that Biology is as important a scientific discipline as Mathematics,
Physicsand Chemistry.

Bring out the fundamental differences between science and engineering by drawing a
comparison between eye and camera, Bird flying and aircraft. Mention the most exciting
aspect of biology as an independent scientific discipline. Why we need to study biology?
Discuss how biological observations of 18th Century that lead to major discoveries. Examples
from Brownian motion and the origin of thermodynamics by referring to the original
observation of Robert Brown and Julius Mayor. These examples will highlight the
fundamental importance of observations in any scientific inquiry.

MODULE 2: CLASSIFICATION

Purpose: To convey that classification per se is not what biology is all about. The underlying
criterion, such as morphological, biochemical or ecological be highlighted.

Hierarchy of life forms at phenomenological level. A common thread weaves this hierarchy
Classification. Discuss classification based on (a) cellularity- Unicellular or multicellular (b)
ultrastructure- prokaryotes or eucaryotes. (c) energy and Carbon utilisation -
Autotrophs,heterotrophs, lithotropes (d) Ammonia excretion — aminotelic, uricoteliec,
ureotelic (e) Habitata- acquatic or terrestrial (e) Molecular taxonomy- three major kingdoms
of life. A given organism can come under different category based on classification. Model
organisms for the study of biology come from different groups. E.coli, S.cerevisiae, D.
Melanogaster, C. elegance, A.Thaliana, M. Musculus.

MODULE 3: Genetics

Purpose: To convey that “Genetics is to biology what Newton‘s laws are to Physical
Sciences”



Mendel‘s laws, Concept of segregation and independent assortment. Concept of allele.
Genemapping, Gene interaction, Epistasis. Meiosis and Mitosis be taught as a part of
genetics.

Emphasis to be give not to the mechanics of cell division nor the phases but how genetic
materialpasses from parent to offspring. Concepts of recessiveness and dominance. Concept
of mappingof phenotype to genes. Discuss about the single gene disorders in humans.
Discuss the concept ofcomplementation using human genetics.

MODULE 4: BIOMOLECULES

Purpose: To convey that all forms of life has the same building blocks and yet the
manifestations are as diverse as one can imagine.

Molecules of life. In this context discuss monomeric units and polymeric structures. Discuss
about sugars, starch and cellulose. Amino acids and proteins. Nucleotides and DNA/RNA.
Two carbon units and lipids.

MODULE 5: ENZYMES
Purpose: To convey that without catalysis life would not have existed on earth.

Enzymology: How to monitor enzyme catalysed reactions. How does an enzyme catalyse
reactions? Enzyme classification. Mechanism of enzyme action. Discuss at least two
examples. Enzyme kinetics and kinetic parameters. Why should we know these parameters to
understand biology? RNA catalysis.

MODULE 6: INFORMATION TRANSFER
Purpose: The molecular basis of coding and decoding genetic information is universal

Molecular basis of information transfer. DNA as a genetic material. Hierarchy of DNA
structure-from single stranded to double helix to nucleosomes. Concept of genetic code.
Universality anddegeneracy of genetic code. Define gene in terms of complementation and
recombination.

MODULE 7: MACROMOLECULAR ANALYSIS
Purpose: How to analyse biological processes at the reductionist level?

Proteins- structure and function. Hierarch in protein structure. Primary secondary, tertiary
and quaternary structure. Proteins as enzymes, transporters, receptors and structural elements.

MODULE 8: METABOLISM

Purpose: The fundamental principles of energy transactions are the same in physical and
biological world.

Thermodynamics as applied to biological systems. Exothermic and endothermic versus
endergonic and exergoinc reactions. Concept of Keq and its relation to standard free energy.
Spontaneity. ATP as an energy currency. This should include the breakdown of glucose to
CO2 +H20 (Glycolysis and Krebs cycle) and synthesis of glucose from CO2 and H20
(Photosynthesis). Energy yielding and energy consuming reactions. Concept of Energy
Charge.

MODULE 9: MICROBIOLOGY



Concept of single celled organisms. Concept of species and strains. Identification and
classification of microorganisms. Microscopy. Ecological aspects of single celled organisms.
Sterilization and media compositions. Growth Kkinetics.

Course Outcomes:
After studying the course, the student will be able to:

1. Classify enzymes and distinguish between different mechanisms of enzyme action.
Identify DNA as a genetic material in the molecular basis of information transfer.
Analyze biological processes at the reductionist level

Apply thermodynamic principles to biological systems

Identify and classify microorganisms.

ok wn
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1. “Biology: A global approach” Campbell, N. A.; Reece, J. B.; Urry, Lisa; Cain, M,L.;
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Prentice Hall of India, 1992.
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Delhi,1995.

Aldous and Wilson, Graphs and Applications: An Introductory Approach, Springer,2000.
Mott J.L., Kandel A and Baker T.P., . Discrete Mathematics for Computer Scientists and
Mathematicians, Prentice Hall of India,2001.

Reinhard Diestel, Graph Theory, Springer International Edition. 2004.



CODE: PEC-CS-T-501
SUBJECT NAME: INTRODUCTION TO GRAPH THEORY
NO OF CREDITS: 3

B.TECH 5" SEMESTER SESSIONAL: 25
L T P THEORY EXAM: 75
3 0O TOTAL: 100

Pre-requisites: Basic math and basic programming (functions, loops, recursion).
Course Objectives:

1. Tointroduce different types of graphs and their applications.

To enable the students to find different types of paths and circuits in the graph.
To understand about trees and fundamental circuits.

To understand about different representations of graphs.

To enable the students to solve different types of problems related to graphs.

ok~ own

MODULE-1: INTRODUCTION TO GRAPHS

Definition of a graph and directed graph, simple graph, degree of a vertex, regular graph,
bipartite graphs, sub-graphs, complete graph, complement of a graph, operations of
graphs,isomorphism and homomorphism between two graphs, directed graphs and
relations.

MODULE-2: PATHS AND CIRCUITS

Walks, paths and circuits, connectedness of a graph, Disconnected graphs and their
components, Konigsberg 7-bridge problem, Around the world problem, Euler graphs,
Hamiltonian paths and circuits, Existence theorem for Eulerian and Hamiltonian graphs.

MODULE-3: TREES AND FUNDAMENTAL CIRCUITS

Trees and their properties, distance and center in a tree and in a graph, rooted and binary
trees, spanning trees and forest, fundamental circuits, cut sets, connectivity and
separability, 1- isomorphism, 2-isomorphism, breadth first and depth first search.

MODULE-4: MATRIX REPRESENTATION OF GRAPHS

Incidence matrix and its sub matrices, Reduced incidence matrix, circuit matrix,
fundamental circuit matrix, cut set matrix, fundamental cut set matrix, path matrix,
adjacency matrix of a graph and of digraph.

MODULE-5: PLANAR AND DUAL GRAPH

Planar graphs, Euler‘s formula, Kuratowski’s graphs, detections of planarity, geometric
dual, combinatorial dual.

Coloring of planar graphs: Chromatic number, independent set of vertices, maximal
independent set, chromatic partitioning, dominating set, minimal dominating set,
chromaticpolynomial, coloring and four color problem, coverings, matchings in a graph.

MODULE-6: GRAPH ALGORITHMS

Network flows, Ford-Fulkerson algorithm for maximum flow, Dijkstra algorithm for
shortest path between two vertices, Kruskal’s and Prim‘s algorithms for minimum
spanning tree.



Course Outcomes:

After successful completion of course students will be able to:

1.

AR

Understand different types of graphs and their applications.

Find different types of paths and circuits in the graph.

Solve problems related to trees and fundamental circuits.

Represent the graphs in different ways.

Solve different types of problems related to graphs such as graph coloring,
maximumflow and other related problems.

REFERENCES

1.

2.

Deo Narsingh, Graph Theory with Applications to engineering and computer
science,Prentice Hall of India, 1992.

Clark John and Holton D.A., A first Look At Graph Theory, Allied Publishers
Ltd., NewDelhi,1995.

Aldous and Wilson, Graphs and Applications: An Introductory Approach,
Springer,2000.

Mott J.L., Kandel A and Baker T.P., . Discrete Mathematics for Computer
Scientists andMathematicians, Prentice Hall of India,2001.

Reinhard Diestel, Graph Theory, Springer International Edition..2004
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CODE: PEC-CS-S-501
SUBJECT NAME: ADVANCED COMPUTER ARCHITECTURE
NO OF CREDITS: 3

B.TECH 5" SEMESTER SESSIONAL: 25
L T P THEORY EXAM: 75
3 00 TOTAL: 100

Pre-requisites: Computer Organization and Architecture
Course Objectives:

1. To learn the basic aspects of computer architecture, microprogramming and data
representations in different IEEE format.

2. Architectures exploiting instruction-level parallelism (ILP), data-level parallelism
(DLP),thread-level and task-level parallelisms are treated. Furthermore new code
generation techniques needed for exploiting ILP will be treated.

3. To understand the memory hierarchy, crosscutting issues in memory hierarchy
design,the caches and concept of virtual memory.

4. The student is exposed to the major differences of RISC and CISC architecture and
learn the various techniques to improve performance in shared memory
multiprocessors.

MODULE-1: INTRODUCTION

Some definition and terms, interpretation and microprogramming. Basic data types,
Instructions set (L/S, R/M, R+M architecture), instructions (Classes, mnemonics,
conventions), Computer Architectural Classification schemes, Flynn‘s Classification,
System attributes to performance.

MODULE-2: PROGRAM AND NETWORK PROPERTIES

Conditions of parallelism, Data and resource Dependences, Hardware and software
parallelism, Program partitioning and scheduling, Grain Size and latency, Program flow
mechanisms, Controlflow versus data flow, Data flow Architecture, Demand driven
mechanisms, Comparisons of flow mechanisms.

Introduction to Data level-parallelism- SIMD and Vector, Introduction to Thread- level
parallelism- Symmetric and shared memory architectures, Symbolic processors.

MODULE-3: CACHE MEMORY NOTION

Basic Notion, Cache Organization (direct, associative, set-associative and sectored), Write
policies and Strategies for replacement, Introduction to different types of caches- Split |
and D- Caches, on chip caches and Two level Caches.

MODULE-4: MEMORY SYSTEM DESIGN

The physical memory; memory module, error detection and correction, memory buffer,
partitioning the address space, models of simple memory processor interaction
(Hellerman‘s, Strecker‘s, Rau‘s) memory hierarchy Technology: inclusion, coherence and
locality; Interleaved memory organization Virtual memory technology: models, TLB,
paging and segmentation, memory replacement policies.



Course Outcomes

By the end of the course, a student should be able to:

1.

4.

Discuss the organization of computer-based systems and the advanced concepts of
computer architecture. The student will be able to expose the major differences of
RISC and CISC architecture. Also analyze the L/S, R/M and R+M architectures
Evaluate performance of different architectures with respect to various parameters and
how a range of design choices are influenced by applications

Understand and identify cache and memory related issues in parallel computer
systems, including multiprocessor systems.

Incorporate parallelism in systems to improve their performance.

REFERENCES:

Advance computer architecture by Kai Hwang , TMH, ed 2001.

Pipelined and Parallel processor design by Michael J. Fiynn — 1995, Narosa.
Computer Architecture A Quantitative Approach, John L Hennessey and David
APatterson, Morgan Kaufmann/ Elsevier, Fifth Edition, 2012.
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reurdeY gxad:
1. Kevin Murphy, Machine Learning: A Probabilistic Perspective, MIT Press, 2012

2. Trevor Hastie, Robert Tibshirani, Jerome Friedman, The Elements of Statistical
Learning, Springer 2009 (freely available online)

3. Christopher Bishop, Pattern Recognition and Machine Learning, Springer, 2007.



CODE: PEC-CS-D-501
SUBJECT NAME: BASICS OF MACHINE LEARNING
NO OF CREDITS: 3

B.TECH 5" SEMESTER SESSIONAL: 25
L T P THEORY EXAM: 75
3 00 TOTAL: 100

Pre-requisites: Internet and web Technology, Computer Networks
Course objectives:

1. To learn the concept of how to learn patterns and concepts from data without
beingexplicitly programmed in various IOT nodes.

2. To design and analyse various machine learning algorithms and techniques with a
modern outlook focusing on recent advances.

3. Explore supervised and unsupervised learning paradigms of machine learning.

4. To explore Deep learning technique and various feature extraction strategies.

MODULE-1: SUPERVISED LEARNING (REGRESSION/CLASSIFICATION)

Basic methods: Distance-based methods, Nearest-Neighbours, Decision Trees, Naive Bayes
Linear models: Linear Regression, Logistic Regression, Generalized Linear Models, Support
Vector Machines, Nonlinearity and Kernel Methods.

Beyond Binary Classification: Multi-class/Structured Outputs, Ranking.

MODULE-2: UNSUPERVISED LEARNING

Clustering: K-means/Kernel K-means Dimensionality Reduction: PCA and kernel PCA
Matrix Factorization and Matrix Completion. Generative Models (mixture models and latent
factor models).

MODULE-3:

Evaluating Machine Learning algorithms and Model Selection, Introduction to Statistical
Learning Theory, Ensemble Methods (Boosting, Bagging, Random Forests)

MODULE-4:

Sparse Modeling and Estimation, Modeling Sequence/Time-Series Data, Deep Learning
and Feature Representation Learning.

MODULE-5:

Scalable Machine Learning (Online and Distributed Learning), Introduction to Bayesian
Learning and Inference, Recent trends in various learning techniques of machine learning
and classification methods.

Course outcomes:

After completion of course, students would be able to:

1. Extract features that can be used for a particular machine learning approach in
variouslOT applications.

2. To compare and contrast pros and cons of various machine learning techniques and
to getan insight of when to apply a particular machine learning approach.



3. To mathematically analyse various machine learning approaches and paradigms.

REFERENCES:
1. Kevin Murphy, Machine Learning: A Probabilistic Perspective, MIT Press, 2012.
2. Trevor Hastie, Robert Tibshirani, Jerome Friedman, The Elements of Statistical
Learning, Springer 2009 (freely available online).
3. Christopher Bishop, Pattern Recognition and Machine Learning, Springer, 2007.
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ureurdeH qd:
1. R.C. Gonzalez and R.E. Woods, Digital Image Processing, Second Edition, Pearson
Education 3rd edition 2008.
2. Anil Kumar Jain, Fundamentals of Digital Image Processing, Prentice Hall of

India.2nd edition 2004.
3. Murat Tekalp , Digital Video Processing™ Prentice Hall, 2nd edition 2015.



CODE: PEC-CS-A-501
SUBJECT NAME: IMAGE PROCESSING
NO OF CREDITS: 3

B.TECH 5" SEMESTER SESSIONAL: 25
L T P THEORY EXAM: 75
3 00 TOTAL: 100

Course Objectives:

To learn and understand the fundamentals of digital image processing, and various image
Transforms, Image Enhancement Techniques, Image restoration Techniques and methods,
image compression and Segmentation used in digital image processing.

MODULE-1: DIGITAL IMAGE FUNDAMENTALS

Elements of visual perception, image sensing and acquisition, image sampling and
quantization, basic relationships between pixels — neighborhood, adjacency, connectivity,
distance measures.

MODULE-2: IMAGE ENHANCEMENTS AND FILTERING

Gray level transformations, histogram equalization and specifications, pixel-domain
smoothing filters — linear and order-statistics, pixel-domain sharpening filters — first and
second derivative, two-dimensional DFT and its inverse, frequency domain filters — low-pass
and high -pass.

MODULE-3: COLOR IMAGE PROCESSING

Color models—-RGB, YUV, HSI; Color transformations— formulation, color complements,
color slicing, tone and color corrections; Color image smoothing and sharpening; Color
Segmentation.

MODULE-4: IMAGE SEGMENTATION

Detection of discontinuities, edge linking and boundary detection, thresholding — global and
adaptive, region-based segmentation. Wavelets and Multi-resolution image processing-
Uncertainty principles of Fourier Transform, Time-frequency localization, continuous wavelet
transforms, wavelet bases and multi-resolution analysis, wavelets and Sub band filter banks,
wavelet packets.

MODULE-5: IMAGE COMPRESSION

Redundancy-inter-pixel and psycho-visual; Loss less compression — predictive, entropy;
Lossy compression- predictive and transform coding; Discrete Cosine Transform; Still image
compression standards — JPEG and JPEG-2000.

Course Outcomes

At the end of the course, students will demonstrate the ability to:

1. Mathematically represent the various types of images and analyze them.

2. Process these images for the enhancement of certain properties or for optimized use
ofthe resources.

3. Develop algorithms for image compression and coding



REFERENCES

1. R.C. Gonzalez and R.E. Woods, Digital Image Processing, Second Edition, Pearson
Education 3rd edition 2008

2. Anil Kumar Jain, Fundamentals of Digital Image Processing, Prentice Hall of
India.2nd edition 2004

3. Murat Tekalp , Digital Video Processing" Prentice Hall, 2nd edition 2015
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CODE: MC-01
SUBJECT NAME: CONSTITUTION OF INDIA
NO OF CREDITS: 0

B.TECH 5"SEMESTER SESSIONAL: 25
L T P THEORY EXAM: 75
2 00 TOTAL: 100

Course Objectives:

1. To gain knowledge about Historical perspectives, Salient Features and
Characteristics ofConstitution of India.

2. To gain knowledge about various schemes of Fundamental Rights, Fundamental
Duties,Article-19, Article-21 and D.P.S.P

3. To know about the basic structure of the Government of India.

To know about Constitutional Amendments & Emergency Provisions.

5. To gain knowledge about the Local Govt. of India and its Three Tier Structure.

&

CONSTITUTION OF INDIA- BASIC FEATURES AND FUNDAMENTAL
PRINCIPLES

The Constitution of India is the supreme law of India. Parliament of India cannot make any
law which violates the Fundamental Rights enumerated under the Part 111 of the
Constitution. The Parliament of India has been empowered to amend the Constitution
under Article 368, however, it cannot use this power to change the “basic structure>> of the
constitution, which has been ruled and explained by the Supreme Court of India in its
historical judgments. The Constitution of India reflects the idea of ‘Constitutionalism” -
a modern and progressive concept historically developed by the thinkers of -liberalisml —
an ideology which has been recognized as one of the most popular political ideology and
result of historical struggles against arbitrary use of sovereign power by state. The historic
revolutions in France, England, America and particularly European Renaissance and
Reformation movement have resulted into progressive legal reforms in the form of
“constitutionalism” in many countries. The Constitution of India was made by borrowing
models and principles from many countries including United Kingdom and America.

The Constitution of India is not only a legal document but it also reflects social, political
and economic perspectives of the Indian Society. It reflects India‘s legacy of “diversity”. It
has been said that Indian constitution reflects ideals of its freedom movement; however,
few critics have argued that it does not truly incorporate our own ancient legal heritage and
cultural values. No law can be “static” and therefore the Constitution of India has also
been amended more than one hundred times. These amendments reflect political, social
and economic developments since the year 1950.

The Indian judiciary and particularly the Supreme Court of India has played an historic
role as the guardian of people. It has been protecting not only basic ideals of the
Constitution but also strengthened the same through progressive interpretations of the text
of the Constitution. The judicial activism of the Supreme Court of India and its historic
contributions has been recognizedthroughout the world and it gradually made it “as one of
the strongest court in the world”.



COURSE CONTENT

No oo

10.
11.
12.
13.
14.
15.

Meaning of the constitution law and constitutionalism.

Historical perspective of the Constitution of India.

Salient features and characteristics of the Constitution of India.

Scheme of the fundamental rights.

The scheme of the Fundamental Duties and its legal status.

The Directive Principles of State Policy — Its importance and implementation.
Federal structure and distribution of legislative and financial powers between
theUnion and the States.

Parliamentary Form of Government in India — The constitution powers and status
ofthe President of India

Amendment of the Constitutional Powers and Procedure

The historical perspectives of the constitutional amendments in India

Emergency Provisions : National Emergency, President Rule, Financial Emergency
Local Self Government — Constitutional Scheme in India

Scheme of the Fundamental Right to Equality

Scheme of the Fundamental Right to certain Freedom under Article 19

Scope of the Right to Life and Personal Liberty under Article 21

Course Outcomes:

On successful completion of this course the student should be able to:

1.
2.

&

Understand the Historical Perspective of Constitution of India.

Understand various schemes and scope of Fundamental Rights, Fundamental
Duties andD.P.S.P

Understand the Type of Government in India and its Federal Structure.
Understand Constitutional Amendments and Emergency Provisions in India.
Understand Local Self Government and its Three Tier Structure

REFERENCES:

Powbd

The Constitutional Law of India 9™ Edition, by Pandey. J. N.
The Constitution of India by P.M.Bakshi

Constitution Law of India by Narender Kumar

Bare Act by P. M. Bakshi
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1. Human Values and Professional Ethics by R R Gaur, R Sangal, G P Bagaria, Excel
Books, New Delhi, 2010.

T qwe

Jeevan Vidya: Ek Parichaya, A Nagaraj, Jeevan Vidya Prakashan, Amarkantak, 1999.
Human Values, A.N. Tripathi, New Age Intl. Publishers, New Delhi, 2004.

The Story of Stuff (Book).

The Story of My Experiments with Truth - by Mohandas Karamchand Gandhi

Small is Beautiful - E. F Schumacher.

Slow is Beautiful - Cecile Andrews
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7. Economy of Permanence - J C Kumarappa

8. Bharat Mein Angreji Raj — PanditSunderlal

9. Rediscovering India - by Dharampal

10. Hind Swaraj or Indian Home Rule - by Mohandas K. Gandhi
11. India Wins Freedom - Maulana Abdul Kalam Azad

12. Vivekananda - Romain Rolland (English)

13. Gandhi - Romain Rolland (English)

i

T8 Ud 3Har IR-h1Se UIeaehd § | Jedic B & (Ao &1 3ferd fRufd ve™ oA
& foQ B, U Yoo & Sar <=, W-edich, GebH! qedie e § YR &1
IR foar e |

SRR

Thahee] Hex gRI i 10 3%

- 10 3fh

I gRT Gedich : 10 3

IS 0 ¥ Ui aRasH1/AmES Tiafafai/a=a s : 20 sie

AT UT&T : 50 3

$o Ut Ufa=Td 40% 81 afe ST % g1 9 €, a@f 39




CODE: H-102

SUBJECT NAME: UNIVERSAL HUMAN VALUES 2: UNDERSTANDING

HARMONY
NO OF CREDITS: 0

B.TECH 5"SEMESTER SESSIONAL: 15
L T P THEORY EXAM: 35
0 0 2 TOTAL: 50

Pre-requisites: None. Universal Human Values 1 (desirable)

Course Objectives:

1.

3.
4.

Development of a holistic perspective based on self-exploration about themselves
(humanbeing), family, society and nature/existence.

Understanding (or developing clarity) of the harmony in the human being, family,
societyand nature/existence

Strengthening of self-reflection.

Development of commitment and courage to act

Human Values Course

This course also discusses their role in their family. It, very briefly, touches issues related
to their role in the society and the nature, which needs to be discussed at length in one
more semester for which the foundation course named as — -102 Universal Human Values
2:Understanding Harmonyl is designed which may be covered in their III or IV semester.
During the Induction Program, students world get and initial exposure to human values
through Universal Human Values —I. This exposure is to be augmented by this compulsory
full semester foundation course.

Universal Human Values 2: Understanding Harmony

MODULE-1: Course Introduction - Need, Basic Guidelines, Contentand Process
For Value Education

1.
2.

w

Purpose and motivation for the course, recapitulation from Universal Human Values-I
Self-Exploration—what is it? - Its content and process; _Natural Acceptance® and
Experiential Validation- as the process for self-exploration

Continuous Happiness and Prosperity- A look at basic Human Aspirations

Right understanding, Relationship and Physical Facility- the basic requirements
forfulfilment of aspirations of every human being with their correct priority
Understanding Happiness and Prosperity correctly- A critical appraisal of the
currentscenario

Method to fulfil the above human aspirations: understanding and living in
harmony atvarious levels.

Include practice sessions to discuss natural acceptance in human being as the innate
acceptance for living with responsibility (living in relationship, harmony and co-existence)
rather than as arbitrariness in choice based on liking-disliking.

MODULE-2: Understanding Harmony in the Human Being - Harmony in Myself!

1.

Understanding human being as a co-existence of the sentient “I”” and the material



“Body”

Understanding the needs of Self (“I"”) and “Body” - happiness and physical facility
Understanding the Body as an instrument of “I”” (I being the doer, seer and enjoyer)
Understanding the characteristics and activities of “I” and harmony in “I”’
Understanding the harmony of | with the Body: Sanyam and Health; correct
appraisal of Physical needs, meaning of Prosperity in detail

6. Programs to ensure Sanyam and Health.

AR N

Include practice sessions to discuss the role others have played in making material goods
available to me. Identifying from one‘s own life. Differentiate between prosperity and
accumulation. Discuss program for ensuring health vs dealing with disease.

MODULE-3: Understanding Harmony in the Family and Society- Harmony in
Human — Human Relationship

1. Understanding values in human-human relationship; meaning of Justice (nine
universal values in relationships) and program for its fulfillment to ensure mutual
happiness; Trust and Respect as the foundational values of relationship

2. Understanding the meaning of Trust; Difference between intention and competence

3. Understanding the meaning of Respect, Difference between respect and
differentiation; the other salient values in relationship

4. Understanding the harmony in the society (society being an extension of family):
Resolution, Prosperity, fearlessness (trust) and co-existence as comprehensive
Human Goals

5. Visualizing a universal harmonious order in society- Undivided Society, Universal
Order- from family to world family.

Include practice sessions to reflect on relationships in family, hostel and institute as
extended family, real life examples, teacher-student relationship, goal of education etc.
Gratitude as a universal value in relationships. Discuss with scenarios. Elicit examples
from students’ lives

MODULE-4: Understanding Harmony in the Nature and Existence - Whole
Existence as Coexistence

1. Understanding the harmony in the Nature

2. Interconnectedness and mutual fulfilment among the four orders of nature-
recyclabilityand self-regulation in nature

3. Understanding Existence as Co-existence of mutually interacting units in all
pervasivespace

4. Holistic perception of harmony at all levels of existence.

Include practice sessions to discuss human being as cause of imbalance in nature (film
‘Home>” can be used), pollution, depletion of resources and role of technology etc.

MODULE-:5 Implications of the Above Holistic Understanding ofHarmony on
Professional Ethics

1. Natural acceptance of human values

2. Definitiveness of Ethical Human Conduct

3. Basis for Humanistic Education, Humanistic Constitution and Humanistic
Universal Order



4. Competence in professional ethics: a. Ability to utilize the professional competence
for augmenting universal human order b. Ability to identify the scope and
characteristics of people friendly and eco-friendly production systems, c. Ability to
identify and develop appropriate technologies and management patterns for above
production systems.

5. Case studies of typical holistic technologies, management models and production
systems

6. Strategy for transition from the present state to Universal Human Order: a. At the
level ofindividual: as socially and ecologically responsible engineers, technologists
andmanagers b. At the level of society: as mutually enriching institutions and
organizations

7. Sum up.

Include practice Exercises and Case Studies will be taken up in Practice (tutorial) Sessions
eg. To discuss the conduct as an engineer or scientist etc.

Course Outcomes:

By the end of the course, students are expected to become more aware of themselves, and
their surroundings (family, society, nature); they would become more responsible in life,
and in handling problems with sustainable solutions, while keeping human
relationships and human nature in mind. They would have better critical ability. They
would also become sensitive to their commitment towards what they have understood
(human values, human relationship and human society). It is hoped that they would be able
to apply what they have learnt to their own self in different day-to-day settings in real life,
at least a beginning would be made in this direction. This is only an introductory
foundational input. It would be desirable to follow it up by

a. faculty-student or mentor-mentee programs throughout their time with the institution

b. Higher level courses on human values in every aspect of living. E.g. as a professional

READINGS:
Text Book

1. Human Values and Professional Ethics by R R Gaur, R Sangal, G P Bagaria,
ExcelBooks, New Delhi, 2010

REFERENCE BOOKS

=

Jeevan Vidya: Ek Parichaya, A Nagaraj, Jeevan Vidya Prakashan, Amarkantak, 1999.
Human Values, A.N. Tripathi, New Age Intl. Publishers, New Delhi, 2004.
The Story of Stuff (Book).

The Story of My Experiments with Truth - by Mohandas Karamchand Gandhi
Small is Beautiful - E. F Schumacher.

Slow is Beautiful - Cecile Andrews

Economy of Permanence - J C Kumarappa

Bharat Mein Angreji Raj - PanditSunderlal

Rediscovering India - by Dharampal

10 Hind Swaraj or Indian Home Rule - by Mohandas K. Gandhi

11. India Wins Freedom - Maulana Abdul Kalam Azad
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12. Vivekananda - Romain Rolland (English)
13. Gandhi - Romain Rolland (English)

ASSESSMENT

This is a compulsory non-credit course. The assessment is to provide a fair state of
development of the student, so participation in classroom discussions, self-assessment,
peer assessment etc. will be used in evaluation.

Example:

Assessment by faculty mentor : 10

marksSelf —assessment : 10 marks

Assessment by peers : 10 marks

Socially relevant project/Group Activities/Assignments :20

marksSemester End Examination : 50 marks

The overall pass percentage is 40%. In case the student fails, he/she must repeat the
course.
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DETAILED CURRICULUM CONTENTS
Undergraduate Degree in Engineering & Technology
Branch/Course: COMPUTER ENGINEERING (Hindi)

Third year (Sixth semester)



#is: fidt-dieyg-601

fawg am: §efemie Rrewy
®fse: 3
ot 2. TRV AT Tel i 25
dRR  SCINTA AT T Uef Sich: 75
3 0 0 T 3P 100
JaTuey: SeT Axamail 3R T1ord &1 Jd a1d

UIshY 35:
UT&dshH 1 3529 BRI geforoly & &9 § 39h IUINT W SR o & 1Y gy
1 ¢ ufded &A1 dRafas g I & ol o9 1 9 § e ufd siftreaaa
HRAT BT SUANT HRd gU WA TANRYA D101 I8 fomrxia gonferal & fog
HIYUTCH & Ui 3Mage Rigid B Usdre odl & & fEdad § Fued, srgva 3
gq%agﬁnﬂmﬁuﬁhﬁaﬁ?ﬁqﬁ-@amsﬁwﬁﬁﬁawﬁ
|

Aleya-1:
SIS BISSIA ¢ geferle ﬁREIr | ; NFERPRIA RW Aedd, SHUTTIRM edd,
ST STUR THRIG Heddh, TUT Xhee1cdd |

Alsgd-2:
SEdShd BNSYH ¢ Scivic REH 11 : ot alfold |, el RysiceH
aumﬁﬁm@ﬁﬁmwﬁﬁmammﬂwﬁml

Hisya-3:

ﬁﬁmé%mwwmmm@ﬁﬂ?ﬂqwmww ST B T, SUY-HE
d, 3ekfcd ST d| SgRRCS WY AYSH . SWE-BE T, g qsien W,

HTDTTESRITONR TigE o i THRAT 3R SRR Tanfam|

ﬂ\'II?EEIA:

Araet RuSieeMsiR difoied 3THd SRS 37 Aldsl RUSie | Taks UfaFfia o T,

a7 f&pp, WHfcd Acad Ul SIIGHTE | BIHd dlfoid TS dlfoidd SThd, Alds 9%
€ o P s EN SN C oC N

Rreen TacH Ts 3c¥ sRid HUHcy, sid dis SfifdhehoR|

'FI"I'STE[-S:



SEMRYAY, T T LfeRedpa affi Sk ssaRma-HT|
TS H URUMH:
1. wifee Ul ferarr I &1 Mferes Rigidl &1 gfamm ot
2. Hifed ufa faweror aut fears uer fafea 1qor &1 ufa fafqed &1 &1 dwe gd aob-id

Ha:

1. Luger G.F. and Stubblefield W.A. (2008). Artificial Intelligence: Structures and
strategies for Complex Problem Solving. Addison Wesley, 6th edition.

2. Russell S. and Norvig P. (2009). Artificial Intelligence: A Modern Approach.
Prentice-Hall, 3" edition.



CODE: PCC-CS-601
SUBJECT NAME: INTELLIGENT SYSTEMS

NO OF CREDITS: 3

B.TECH 6"SEMESTER SESSIONAL: 25
L TP THEORY EXAM: 75
3 00 TOTAL: 100

Pre-requisites: Basics of Data Structures and Mathematics

Course Objectives:

The aim of the course is to introduce to the field of Artificial Intelligence (Al) with emphasis
on its use to solve real world problems for which solutions are difficult to express using the
traditional algorithmic approach. It explores the essential theory behind methodologies for
developing systems that demonstrate intelligent behaviour including dealing with uncertainty,
learning from experience and following problem solving strategies found in nature.

MODULE-1:

Biological foundations to intelligent systems I: Artificial neural networks, Backpropagation
networks, Radial basis function networks, and recurrent networks.

MODULE-2:

Biological foundations to intelligent systems Il: Fuzzy logic, knowledge Representation and
inference mechanism, genetic algorithm, and fuzzy neural networks.

MODULE-3:

Search Methods Basic concepts of graph and tree search. Three simple search methods:
breadth-first search, depth-first search, iterative deepening search. Heuristic search methods:
best-first search, admissible evaluation functions, hill climbing search. Optimisation and
search such as stochastic annealing and genetic algorithm.

MODULE-4:

Knowledge representation and logical inference Issues in knowledge representation.
Structured representation, such as frames, and scripts, semantic networks and conceptual
graphs.Formal logic and logical inference, Knowledge-based systems structures, its basic
components.ldeas of Blackboard architectures.

MODULE-5:



Reasoning under uncertainty and Learning Techniques on uncertainty reasoning such as
Bayesian reasoning, Certainty factors and Dempster-Shafer Theory of Evidential reasoning,
A study of different learning and evolutionary algorithms, such as statistical learning and
induction learning.

Course Outcomes:

1. Able to Demonstrate knowledge of the fundamental principles of intelligent
systems

2. able to analyse and compare the relative merits of a variety of Al problem solving
techniques

REFERENCES:

1. Luger G.F. and Stubblefield W.A. (2008). Artificial Intelligence: Structures
and strategies for Complex Problem Solving. Addison Wesley, 6th edition.

2. Russell S. and Norvig P. (2009). Artificial Intelligence: A Modern Approach.
Prentice-Hall, 3" edition.
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Heo:

1. Data Communication and Networking, 4th Edition, Behrouz A. Forouzan,
McGrawHill.

2. Data and Computer Communication, 8th Edition, William Stallings, Pearson
Prentice Hall India.

3. Computer Networks, 8th Edition, Andrew S. Tanenbaum, Pearson New
International Edition.

4. Internetworking with TCP/IP, Volume 1, 6th Edition Douglas Comer, Prentice
Hall of India.

5. TCP/IP Hlustrated, Volume 1, W. Richard Stevens, Addison-Wesley, United
States of America



CODE:PCC-CS-602
SUBJECT NAME: COMPUTER NETWORKS

NO OF CREDITS: 3

B.TECH 6" SEMESTER SESSIONAL: 25
L TP THEORY EXAM: 75
3 00 TOTAL : 100

Pre-requisites: Computer Organization & Architecture, Operating Systems

Course Obijectives:

1. To develop an understanding of modern network architectures from a design and
performance perspective.

2. To introduce the student to the major concepts involved in wide-area networks
(WANSs), local area networks (LANSs) and Wireless LANs (WLANS).

3. To provide an opportunity to do network programming

4. To provide a WLAN measurement ideas.

MODULE-1:DATA COMMUNICATION COMPONENTS

Representation of data and its flow Networks , Various Connection Topology, Protocols and
Standards, OSI model, Transmission Media, LAN: Wired LAN, Wireless LANs, Connecting
LAN and Virtual LAN, Techniques for Bandwidth utilization: Multiplexing - Frequency
division, Time division and Wave division, Concepts on spread spectrum.

MODULE-2: DATA LINK LAYER AND MEDIUM ACCESS SUB LAYER

Error Detection and Error Correction - Fundamentals, Block coding, Hamming Distance,
CRC; Flow Control and Error control protocols - Stop and Wait, Go back — N ARQ,
Selective Repeat ARQ, Sliding Window, Piggybacking, Random Access, Multiple access
protocols -Pure ALOHA, Slotted ALOHA, CSMA/CD,CDMA/CA

MODULE-3: NETWORK LAYER

Switching, Logical addressing — IPV4, IPV6; Address mapping — ARP, RARP, BOOTP and
DHCP-Delivery, Forwarding and Unicast Routing protocols.

MODULE-4: TRANSPORT LAYER

Process to Process Communication, User Datagram Protocol (UDP), Transmission Control
Protocol (TCP), SCTP Congestion Control; Quality of Service, QoS improving techniques:
Leaky Bucket and Token Bucket algorithm.



MODULE-5: APPLICATION LAYER

Domain Name Space (DNS), DDNS, TELNET, EMAIL, File Transfer Protocol (FTP),
WWW, HTTP, SNMP, Bluetooth, Firewalls, Basic concepts of Cryptography

Course Outcomes

After taking the course, students will be able to:

1.
2.

Explain the functions of the different layer of the OSI Protocol.

Draw the functional block diagram of wide-area networks (WANS), local area
networks (LANSs) and Wireless LANs (WLANS) describe the function of each block.
For a given requirement (small scale) of wide-area networks (WANS), local area
networks (LANs) and Wireless LANs (WLANS) design it based on the market
available component

For a given problem related TCP/IP protocol developed the network programming.
Configure DNS DDNS, TELNET, EMAIL, File Transfer Protocol (FTP), WWW,
HTTP, SNMP, Bluetooth, Firewalls using open source available software and tools.

REFERENCES:

1. Data Communication and Networking, 4th Edition, Behrouz A.
Forouzan, McGrawHill.

2. Data and Computer Communication, 8th Edition, William Stallings,
Pearson Prentice Hall India.

3. Computer Networks, 8th Edition, Andrew S. Tanenbaum, Pearson New
International Edition.

4. Internetworking with TCP/IP, Volume 1, 6th Edition Douglas Comer,
Prentice Hall of India.

5. TCP/IP Illustrated, Volume 1, W. Richard Stevens, Addison-Wesley,
United States of America
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Heo:
1. "Introduction to Algorithms' by Cormen, Leiserson, Rivest, Stein.
2. "The Design and Analysis of Computer Algorithms™ by Aho, Hopcroft,

Ullman.
3. "Algorithm Design™ by Kleinberg and Tardos.



CODE: PEC-CS-T-601
SUBJECT NAME: ADVANCED ALGORITHMS

NO OF CREDITS: 3

B.TECH 6™ SEMESTER SESSIONAL: 25
L TP THEORY EXAM: 75
3 00 TOTAL: 100

Pre-requisites: Analysis & Design of Algorithms

Course Objectives:

MODULE-1:
Sorting: Review of various sorting algorithms, topological sorting

Graph: Definitions and Elementary Algorithms: Shortest path by BFS, shortest path in edge-
weighted case (Dijkasra's), depth-first search and computation of strongly connected
components, emphasis on correctness proof of the algorithm and time/space analysis,
example of amortized analysis.

MODULE-2:

Matroids: Introduction to greedy paradigm, algorithm to compute a maximum weight
maximal independent set. Application to MST.

Graph Matching: Algorithm to compute maximum matching. Characterization of maximum
matching by augmenting paths, Edmond's Blossom algorithm to compute augmenting path.

MODULE-3:

Flow-Networks: Maxflow-mincut theorem, Ford-Fulkerson Method to compute maximum
flow, Edmond-Karp maximum-flow 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, LUP-decomposition.

MODULE-4:

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 between base-representation and modulo-representation, Extension to
polynomials, Application: Interpolation problem.



Discrete Fourier Transform (DFT): In complex field, DFT in modulo ring, Fast Fourier
Transform algorithm. Schonhage-Strassen Integer Multiplication algorithm

MODULE-5:

Linear Programming: Geometry of the feasibility region and Simplex algorithm
NP-completeness: Examples, proof of NP-hardness and NP-completeness.

One or more of the following topics based on time and interest

Approximation algorithms, Randomized Algorithms, Interior Point Method, Advanced
Number Theoretic Algorithm

MODULE-6:

Recent Trends in problem solving paradigms using recent searching and sorting techniques
by applying recently proposed data structures.

REFERENCES:
1. "Introduction to Algorithms' by Cormen, Leiserson, Rivest, Stein.
2. "The Design and Analysis of Computer Algorithms™ by Aho, Hopcroft,
Ullman.

3. "Algorithm Design' by Kleinberg and Tardos.
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1. Michael J Quinn, Parallel Computing, TMH

2. Joseph Jaja, An Introduction to Parallel Algorithms, Addison Wesley

3. Mukesh Singhal and Niranjan G. Shivaratri, Advanced Concepts in Operating
Systems, TMH

4. Ananth Grama, Anshul Gupta, George Karypis, Vipin Kumar, Introduction to
Parallel Computing, Pearson



CODE: PEC-CS-T-602
SUBJECT NAME: PARALLEL AND DISTRIBUTED ALGORITHMS

NO OF CREDITS: 3

B.TECH 6" SEMESTER SESSIONAL: 25
L TP THEORY EXAM: 75
3 00 TOTAL : 100

Pre-requisites: Analysis and Design of Algorithms
Course Objectives:

1. To make the students familiar with Parallel Computation and techniques for
parallelization

2. To enable students understand how to reduce the number of processors and
calculating cost of communication

3. To give knowledge about parallel search, elementary parallel algorithm, graph
algorithm, P- complete classes

4. To enable students understand the concept of Mutual exclusion and Clock
Synchronization, Distributed Graph algorithms

5. To make the students understand basics of Cover MPI programming

MODULE-1: THE IDEA OF PARALLELISM

A Parallelised version of the Sieve of Eratosthenes, PRAM Model of Parallel Computation,
Pointer Jumping and Divide & Conquer: Useful Techniques for Parallelization

MODULE-2: PRAM ALGORITHMS
Parallel Reduction, Prefix Sums, List Ranking, Pre-order Tree Traversal, Merging Two

Sorted Lists, Graph Coloring, Reducing the Number of Processors and Brent's Theorem,
Dichotomy of Parallel Computing Platforms, Cost of Communication

MODULE-3: PARALLEL COMPLEXITY

The P-Complete Class, Mapping and Scheduling, Elementary Parallel Algorithms, Matrix
Multiplication, Sorting, Dictionary Operations: Parallel Search, Graph Algorithms

MODULE-4: DISTRIBUTED ALGORITHMS
Models and complexity measures, Safety, liveness, termination, logical time and event

ordering, Global state and snapshot algorithms, Mutual exclusion and Clock Synchronization,
Distributed Graph algorithms



MODULE-5: DISTRIBUTED MEMORY PARALLEL PROGRAMMING

Cover MPI programming basics with simple programs and most useful directives;
Demonstrate Parallel Monte Carlo

Course Outcomes:

1. The students will be able to understand basics of PRAM Model of Parallel
Computation, techniques for parallelization like pointer jumping and Divide and
Conquer

2. The students would be able to perform preorder traversal and understand parallel
computing platforms and find the cost of communication.

3. The students will be able define elementary parallel algorithms and Dictionary
operations

4. The students will be able to measure complexity,

5. The students would be able to demonstrate Parallel Monte Carlo and write simple
programs using MPI programming

REFERENCES

1. Michael J Quinn, Parallel Computing, TMH

2. Joseph Jaja, An Introduction to Parallel Algorithms, Addison Wesley

3. Mukesh Singhal and Niranjan G. Shivaratri, Advanced Concepts in Operating
Systems, TMH

4. Ananth Grama, Anshul Gupta, George Karypis, Vipin Kumar, Introduction to

Parallel Computing, Pearson
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1. Software Engineering — A Practitioner’s Approach, Roger S. Pressman, 1996,
MGH.

Fundamentals of software Engineering,Rajib Mall, PHI

Software Engineering by lan sommerville, Pearson Edu, 5th edition, 1999, AW,
Software Engineering — David Gustafson, 2002, T.M.H

Software Engineering Fundamentals Oxford University, Ali Behforooz and
Frederick J. Hudson 1995,JW&S,

6. An Integrated Approach to software engineering by Pankaj jalote , 1991 Narosa
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CODE: PEC-CS-S-601
SUBJECT NAME: SOFTWARE ENGINEERING

NO OF CREDITS: 3

B.TECH 6" SEMESTER SESSIONAL: 25
L TP THEORY EXAM: 75
3 00 TOTAL : 100

Pre-requisites:
Course Objectives:

1. To enable the students to apply a systematic application of scientific knowledge in
creating and building cost effective software solutions to business and other types of
problems.

2. To make the students understand project management concepts & their metrics.

3. To make the students understand requirement engineering and its models
(Information, functional, behavioral).

4. Making the students understand to develop quality software, its maintenance &
introduce about software reliability.

MODULE-1: INTRODUCTION

Evolving role of software, Software Characteristics, Software crisis, Silver bullet, Software
myths, Software process, Personal Software Process (PSP), Team Software Process (TSP),
emergence of software engineering, Software process, project and product, Software Process
Models: Waterfall Model, Prototype Model, Spiral, Model ,RAD Model, Iterative Model,
Incremental Model, Aspect-oriented Model, Agile Model.

MODULE-2: SOFTWARE PROJECT MANAGEMENT

Project management concepts, Planning the software project, Estimation—LOC based, FP
based, Use-case based, empirical estimation COCOMO- A Heuristic estimation techniques,
staffing level estimation, team structures, staffing, risk analysis and management.

MODULE-3: REQUIREMENTS, ANALYSIS AND SPECIFICATION

Software Requirements engineering, Requirement engineering process, Requirement
Engineering Tasks, Types of requirements, SRS. System modeling: Data Modeling,
Functional modeling and information flow: Data flow diagrams, BehavioralModeling, The
mechanics of structured analysis: Creating entity/ relationship diagram, data flow model,
control flow model, the data dictionary.

MODULE-4: SYSTEM DESIGN



Design principles, the design process; Design concepts: Abstraction, refinement, modularity,
software architecture, control hierarchy, structural partitioning, data structure, software
procedure, information hiding; Effective modular design: Functional independence,
Cohesion, Coupling;

MODULE-5: SOFTWARE TESTING AND MAINTENANCE

Testing terminology- error, bug/defect/fault, failure, Verification and validation, Test case
design, Static testing ,Dynamic testing--- Black box testing—Boundary value analysis,
White box testing-- basis path testing, Unit testing, Integration testing, Acceptance Testing

MODULE-6: SOFTWARE QUALITY MODELS AND STANDARDS

Quality concepts, Software quality assurance, SQA activities, Formal approaches to SQA,;
Statistical software quality assurance; CMM, The ISO 9126 Standard

Course Outcomes:

The student will be able to

1. Implement Software life cycle models and have a knowledge of different phases of
Software life cycle

2. Identify, formulate, review, estimate and schedule complex software projects using
principles of mathematics.

3. Create a bug free software with good design and quality by using appropriate
techniques and modern engineering and IT tools.

4. Analyze verification, validation activities, static, dynamic testing, debugging tools
and techniques and importance of working in teams.

REFERENCES:

1. Software Engineering — A Practitioner’s Approach, Roger S. Pressman, 1996,
MGH.

Fundamentals of software Engineering,Rajib Mall, PHI

Software Engineering by lan sommerville, Pearson Edu, 5th edition, 1999, AW,
Software Engineering — David Gustafson, 2002, T.M.H

Software Engineering Fundamentals Oxford University, Ali Behforooz and
Frederick J. Hudson 1995,JW&S,

6. An Integrated Approach to software engineering by Pankaj jalote , 1991 Narosa

a bk ownN
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1. Principles of Distributed Database Systems, M.T. Ozsu and P. Valduriez,
Prentice-Hall, 1991.

2. Distributed Database Systems, D. Bell and J. Grimson, Addison-Wesley,
1992.



CODE:PEC-CS-S-602(1)
SUBJECT NAME: DISTRIBUTED SYSTEMS

NO OF CREDITS: 3

B.TECH 6™ SEMESTER SESSIONAL: 25
L TP THEORY EXAM: 75
3 00 TOTAL : 100

Pre-requisites: Database Management Systems

Course Objectives:
1. To introduce the fundamental concepts and issues of managing large volume of
shared data in a parallel and distributed environment

2. To provide insight into related research problems.

MODULE-1: INTRODUCTION

Distributed data processing; What is a DDBS; Advantages and disadvantages of DDBS;
Problem areas; Overview of database and computer network concepts. Distributed
Database Management System ArchitectureTransparencies in a distributed DBMS;
Distributed DBMS architecture; Global directory issues/

MODULE-2:DISTRIBUTED DATABASE DESIGN

Alternative design strategies; Distributed design issues; Fragmentation; Data allocation
Semantics Data Control : View management; Data security; Semantic Integrity Control

Query Processing Issues: Objectives of query processing; Characterization of query
processors; Layers of query processing; Query decomposition; Localization of distributed
data

MODULE-3: DISTRIBUTED QUERY OPTIMIZATION

Factors governing query optimization; Centralized query optimization; Ordering of
fragment queries; Distributed query optimization algorithms

Transaction Management: The transaction concept; Goals of transaction management;
Characteristics of transactions; Taxonomy of transaction models

Concurrency Control: Concurrency control in centralized database systems;
Concurrency control in DDBSs; Distributed concurrency control algorithms; Deadlock
management

MODULE-4: RELIABILITY

Reliability issues in DDBSs; Types of failures; Reliability techniques; Commit protocols;



Recovery protocols

Course Outcomes:
After completion of course, students would be:
1. Design trends in distributed systems.
2. Apply network virtualization.
3. Apply remote method invocation and objects.

REFERENCES

1. Principles of Distributed Database Systems, M.T. Ozsu and P. Valduriez,
Prentice-Hall, 1991.

2. Distributed Database Systems, D. Bell and J. Grimson, Addison-Wesley,
1992.
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1. Programming for Embedded systems by Dreamtech software team, Wiley
Dreamtech India Pvt. Ltd.
2. Embedded Realtime systems programming, by Sriram V. lyer and Pankaj
Gupta, TMH
3. Emdedded software primer by Davis E. Simen, TMH
4. Embeddes System Architecture by RAJ Kamal



CODE: PEC-CS-S-602(11)
SUBJECT NAME: BASICS OF EMBEDDED SYSTEMS

NO OF CREDITS: 3

B.TECH 6™ SEMESTER SESSIONAL: 25
L TP THEORY EXAM: 75
3 00 TOTAL: 100

Pre-requisites: Microprocessor, Programming Language
Course Objectives:

1. The student will learn about the basic of Emdedded systems.
2. The student will learn about the basic of microprocessor and microcontroller.
3. Able to understand the Fault types and redundancy.

MODULE-1:

What is an embedded system? Categories: Stand-alone, Real-time, Networked appliances,
mobile devices. Requirements of Embedded systems, Challenges and issues in Embedded
software development. Embedded Software Development Tools: Host and Target
machines, Linker/ locators for embedded software, Getting embedded software into target
system

MODULE-2:

Timing and clocks in embedded systems; processor Architectures: Harvard V/S Princeton,
CISC VIS RISC, Microcontroller’s memory types, Microcontroller’s features: clocking,
I/0 pins, interrupts, timers, peripherals,

MODULE-3:

Task Modeling and management, saving memory space. Real time operating system
issues, Recent Trends in Embedded Processors, Operating System and Development
programming Languages.

MODULE-4:

Fault-Tolerance, Formal verification, Redundancy: Hardware, software and time
redundancy.

Course Outcomes:

1. The students will be able to understand the basics of embedded systems and
familiar with the issues and challenges in the embedded system design.
2. The students will be able to familiar with the host and target machine and able to



4.

transfer the software to target machine.

Understand the recent trend for Embedded system development and operating
system.

Able to apply thefault tolerance technique for real time embedded systems.

REFERENCES

1.

Programming for Embedded systems by Dreamtech software team, Wiley
Dreamtech India Pvt. Ltd.

Embedded Realtime systems programming, by Sriram V. lyer and Pankaj
Gupta, TMH

Emdedded software primer by Davis E. Simen, TMH

Embeddes System Architecture by RAJ Kamal
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1. Jiawei Han and M Kamber, Data Mining Concepts and Techniques,, Second Edition,
Elsevier Publication, 2011.

2. Introduction to Data Mining - Pang-Ning Tan, Michael Steinbach, Vipin Kumar,
Addison Wesley, 2006.

3. G Dong and J Pei, Sequence Data Mining, Springer, 2007.



CODE: PEC-CS-D-601
SUBJECT NAME: DATA MINING

NO OF CREDITS: 3

B.TECH 6™ SEMESTER SESSIONAL: 25
L TP THEORY EXAM: 75
3 00 TOTAL: 100

Pre-requisites: Database Management System
Course Objectives:

1. To familiarize the students with the basic roadmap of data mining and various data
mining techniques.

To introduce the techniques of frequent pattern mining and Clustering

To acquaint students with classification and prediction techniques in data mining.

To introduce students with time series data and data streams

To introduce various advance mining applications areas like web mining, social
network analysis etc.

ok~ own

MODULE-1: INTRODUCTION

Introduction to Data Warehousing, Architecture, Data warehouse schemas, OLAP operations,
KDD process, Data Mining: Predictive and Descriptive models, Data Mining primitives and
Applications

MODULE-2: FREQUENT PATTERN MINING AND CLUSTERING

Mining frequent patterns, association and correlations; Association Rule Mining, Sequential
Pattern Mining concepts, Cluster Analysis — Types of Data in Cluster Analysis, Partitioning
methods, Hierarchical Methods; Transactional Patterns and other temporal based frequent
patterns,

MODULE-3: CLASSIFICATION AND PREDICTION

Classification by Decision tree induction, Bayesian classification, Rule based classification,
backpropagation through Neural Networks, Genetic Algorithm, Support Vector Machines,
Prediction: linear and non-linear regression techniques.

MODULE-4: MINING TIME SERIES DATA AND DATA STREAMS

Mining Time series Data, Periodicity Analysis for time related sequence data, Similarity
search in Time-series analysis; Mining Data Streams, Methodologies for stream data
processing and stream data systems, Frequent pattern mining in stream data, Classification of
dynamic data streams.



MODULE-5: ADVANCED MINING APPLICATIONS

Web Mining, Web page layout structure; mining web link structure, content and usage
patterns; Recent trends in Distributed Warehousing and Data Mining, Class Imbalance
Problem; Graph Mining; Social Network Analysis

Course Outcomes:

1.

7.
8.

The students will be able to understand basic concepts of data warehouse and data
mining, techniques and applications

The students will be able to understand the techniques to extract patterns from
transactional database using Association and Apriori algorithms

The students will be able to understand different clustering techniques and will be
able to cluster data sets

The students will be able to classify data set into different classes and acquire the
knowledge to make predications based on classified data

The students will be able to understand and analyze time series data

The students will be able to understand types of web mining viz. content, structure
and usage mining.Web content mining in detail.

The students can extend the Graph mining algorithms to Web mining

Students will understand advance applications of data mining

REFERENCES

1. Jiawei Han and M Kamber, Data Mining Concepts and Techniques,, Second Edition,
Elsevier Publication, 2011.

2. Introduction to Data Mining - Pang-Ning Tan, Michael Steinbach, Vipin Kumar,
Addison Wesley, 2006.

3. G Dong and J Pei, Sequence Data Mining, Springer, 2007.
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1. George J. Klir and Bo Yuan, “Fuzzy Sets and Fuzzy Logic: Theory and
Applications”, PHI

Satish Kumar, “Neural Networks: A classroom approach” Tata McGraw Hill.
Haykin S., “Neural Networks-A Comprehensive Foundations”, PHI

Anderson J.A., “An Introduction to Neural Networks”, PHI
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CODE: PEC-CS-D-602
SUBJECT NAME: SOFT COMPUTING

NO OF CREDITS: 3

B.TECH 6™ SEMESTER SESSIONAL: 25
L TP THEORY EXAM: 75
3 00 TOTAL: 100

Pre-requisites: Basics knowledge of Mathematics and Computer Science.

Course Objectives:

1. To introduce soft computing concepts and techniques and foster their abilities in designing
appropriate technique for a given scenario.

2. To implement soft computing based solutions for real-world problems.

3. To give students knowledge of non-traditional technologies and fundamentals of artificial
neural networks, fuzzy sets, fuzzy logic, genetic algorithms.

4. To provide students a hand-on experience on MATLAB to implement various strategies.

MODULE-1: INTRODUCTION TO SOFT COMPUTING

Evolution of Computing: Soft Computing Constituents, From Conventional Al to Computational
Intelligence: Machine Learning Basics

MODULE-2: FUZZY LOGIC: Fuzzy Sets, Operations on Fuzzy Sets, Fuzzy Relations,
Membership Functions: Fuzzy Rules and Fuzzy Reasoning, Fuzzy Inference Systems, Fuzzy
Expert Systems, Fuzzy Decision Making.

MODULE-3: NEURAL NETWORKS: Machine Learning Using Neural Network, Adaptive
Networks, Feed forward Networks, Supervised Learning Neural Networks, Radial Basis Function
Networks : Reinforcement Learning, Unsupervised Learning Neural Networks, Adaptive
Resonance architectures, Advances in Neural networks

MODULE-4: GENETIC ALGORITHMS: Introduction to Genetic Algorithms (GA),
Applications of GA in Machine Learning : Machine Learning Approach to Knowledge
Acquisition.

MODULE-5: MATLAB

Study of neural network toolbox and fuzzy logic toolbox, Simple implementation of Artificial
Neural Network and Fuzzy Logic

Course Outcomes:

After completion of course, students would be able to:



Identify and describe soft computing techniques and their roles in building intelligent
Machines.

Apply fuzzy logic and reasoning to handle uncertainty and solve various engineering
problems.

Apply genetic algorithms to combinatorial optimization problems.

Evaluate and compare solutions by various soft computing approaches for a given
problem.

REFERENCES

1.
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George J. Klir and Bo Yuan, “Fuzzy Sets and Fuzzy Logic: Theory and
Applications”, PHI

Satish Kumar, “Neural Networks: A classroom approach” Tata McGraw Hill.
Haykin S., “Neural Networks-A Comprehensive Foundations”, PHI

Anderson J.A., “An Introduction to Neural Networks”, PHI

M.Ganesh, “Introduction to Fuzzy sets and Fuzzy Logic” PHI.

N P Padhy and S P Simon, “ Soft Computing with MATLAB Programming”, Oxford
University Press
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Hill, 2011.
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Prentice Hall, 1989.
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Algorithms And Applications”, Prentice Hall, 1997.
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CODE: ELPE-613
SUBJECT NAME: DIGITAL SIGNAL PROCESSING

NO OF CREDITS: 3

B.TECH6"™ SEMESTER SESSIONAL: 25
L TP THEORY EXAM: 75
3 00 TOTAL: 100

MODULE-1: DISCRETE-TIME SIGNALS AND SYSTEMS

Discrete time signals and systems: Sequences; representation of signals on orthogonal basis;
Representation of discrete systems using difference equations, Sampling and reconstruction
of signals - aliasing; Sampling theorem and Nyquist rate.

MODULE-2: Z-TRANSFORM

z-Transform, Region of Convergence, Analysis of Linear Shift Invariant systems using
transform, Properties of z-transform for causal signals, Interpretation of stability in z-domain,
Inverse z-transforms.

MODULE-3: DISCRETE FOURIER TRANSFORM

Frequency Domain Analysis, Discrete Fourier Transform (DFT), Properties of DFT,
Connvolution of signals, Fast Fourier Transform Algorithm, Parseval’s Identity,
Implementation of Discrete Time Systems.

MODULE-4: DESIGNOF DIGITAL FILTERS

Design of FIR Digital filters: Window method, Park-McClellan's method. Design of IIR
Digital Filters: Butterworth, Chebyshev and Elliptic Approximations; Low-pass, Band-pass,
Bandstop and High-pass filters. Effect of finite register length in FIR filter design; Parametric
and non-parametric spectral estimation; Introduction to multi-rate signal processing.

MODULE-5: APPLICATIONS OF DIGITAL SIGNAL PROCESSING

Correlation Functions and Power Spectra, Stationary Processes, Optimal filtering using
ARMA Model, Linear Mean-Square Estimation, Wiener Filter.

Course Outcomes:
At the end of this course, students will demonstrate the ability to:
1. Represent signals mathematically in continuous and discrete-time, and in the
frequency domain.
Analyse discrete-time systems using z-transform.
Understand the Discrete-Fourier Transform (DFT) and the FFT algorithms.
Design digital filters for various applications.
Apply digital signal processing for the analysis of real-life signals.

ok~ wp



REFERENCES:
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Hill, 2011.
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4. L. R. Rabiner and B. Gold, “Theory and Application of Digital Signal
Processing”, Prentice Hall, 1992.
5. J. R. Johnson, “Introduction to Digital Signal Processing”, Prentice Hall, 1992.
6. D. J. DeFatta, J. G. Lucas andW. S. Hodgkiss, “Digital Signal Processing”,
John Wiley & Sons, 1988.
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1. Foley & Van Dam : Fundamentals of Interactive Computer Graphics, Addison-
Wesley.

2. Plastock : Theory & Problem of Computer Gaphics, Schaum Series.

3. Donald Hearn and M. Pauline Baker : Computer Graphics, PHI Publications.



CODE: PEC-CS-A-602
SUBJECT NAME: COMPUTER GRAPHICS

NO OF CREDITS: 3

B.TECH 6™ SEMESTER SESSIONAL: 25
L TP THEORY EXAM: 75
3 00 TOTAL: 100

Pre-requisites: Problem Solving and Programming
Course Objectives:

1. Understand the basics of computer graphics, different graphics systems and
applications of computer graphics.

2. Learn the various algorithms for scan conversion and filling of basic objects and their
comparative analysis. To improve the object appearance by filling relevant parts of
the area.

3. Learning to use composite geometric transformations on graphical objects in 2D and
3D.

4. Understand the techniques for improving the object appearance with the help of
clipping objects outside the view. Explore projections for display of 3D scene on 2D
screen.

5. Study different techniques that help to remove the surfaces outside the view of user by
understanding the concept of rendering.

MODULE-1: INTRODUCTION TO COMPUTERGRAPHICS

Computer Graphics and Its Types, Application of computer graphics, Refresh CRT, Flat
Panel displays, Raster Scan Systems, Random Scan Systems, shadow-mask method, beam-
penetration method, color models- RGB, CMY, setting the color attributes of pixels.

MODULE-2: SCAN-CONVERSION

Output Primitives- Points, Lines, Circle, polygons; Attributes of Output Primitives: Line
Attributes, Color and Grayscale Levels, Area fill Attributes, Character Attributes, Bundled
Attributes; Scan—converting Lines- DDA line drawing algorithm, Bresenhams line drawing
algorithm;

Scan-Converting Circles- parametric, trigonometric ,Brsenham’s circle drawing algorithm;
Scan-converting polygon; Region Filling-Boundary fill and Flood fill algorithm , Anti-
aliasing Techniques.

MODULE-3: TRANSFORMATIONS



Two-dimensional Geometric Transformations:Basic Transformations, Matrix Representation
and Homogeneous Coordinates, Composite Transformations, Reflection and Shearing; Two-
Dimension Viewing : The viewing Pipeline, Window to viewport coordinate transformation ;
Three-Dimensional Transformations.

MODULE-4: PROJECTION AND CLIPPING

Three dimensional Viewing Pipeline , Mathematics of projection- Taxonomy of projection,
Perspective and parallel Projection; Clipping-Point Clipping, Line Clipping- Cohen-
Sutherland Algorithm (4-bit code), polygon Clipping- Sutherland Hodgman Algorithm

MODULE-5: HIDDEN SURFACES

Image-space and Object-Space Method, Coherence and its types, Depth Comparison, Z-
buffer (Depth Buffer), Area-subdivision

Course Outcomes:

Students completing this course are expected to be able to:

1. Understand the basics of computer graphics, different graphics systems and
applications of computer graphics.

2. Implement the various algorithms for scan conversion and filling of basic objects and
their comparative analysis.

3. Apply geometric transformations on graphics objects and their application in
composite form in 2D and 3D.

4. Apply projection techniques for improving the object appearance from 3-D scene to
2-D Scene and remove the area of objects that lie outside the viewing window.

5. Apply different hidden surface removal algorithms to eliminate the surface outside the
view world.

REFERENCES

1. Foley & Van Dam : Fundamentals of Interactive Computer Graphics, Addison-
Wesley.

2. Plastock : Theory & Problem of Computer Gaphics, Schaum Series.

3. Donald Hearn and M. Pauline Baker : Computer Graphics, PHI Publications.
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3. Goleman, Daniel. Working with Emotional Intelligence. London: Banton Books.
1998.
Hall, Calvin S. et al. Theories of Personality. New Delhi: Wiley. rpt. 2011.
Holtz, Shel. Corporate Conversations. New Delhi: PHI. 2007.
Kumar, Sanajy and Pushp Lata. Communication Skills. New Delhi: OUP. 2011.
Lucas, Stephen E.The Art of Public Speaking. McGraw-Hill Book Co.
International Edition, 11th Ed. 2014.
8.  Penrose, John M., et al. Business Communication for Managers. New Delhi:
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CODE: OEC-CS-601(1)
SUBJECT NAME: SOFT SKILLS AND INTERPERSONAL COMMUNICATION
NO OF CREDITS: 3

B.TECH 6" SEMESTER SESSIONAL: 25
L TP THEORY EXAM: 75
3 00 TOTAL: 100

Pre-requisites: Basic knowledge of reading and writing English.

Course Objectives:

The course aims at creating awareness among the stock holders of the corporate world in
which the role of individuals as team players and also as responsible leaders materializes to a
great extent. The course, with its interactive and need based modules, will address various
challenges of communication as well as behavioral skills faced by individuals at workplace
and organizations in bridging the gaps through effective skills of interviews, group
discussions, meeting management, presentations and nuances of drafting various business
documents for sustainability in today’s global world.

MODULE-1: INTRODUCTION

Introduction to Soft Skills, Aspects of Soft Skills, Effective Communication SkKills,
Classification of Communication, Personality Development, Positive Thinking, Telephonic
Communication Skills, Telephonic Communication Skills, Communicating Without Words,
Paralanguage, Proxemics, Haptics: The Language of Touch, Meta-communication, Listening
Skills, Types of Listening, Negotiation Skills , Culture as Communication, Communicating
across Cultures , Organizational Communication.

MODULE-2: COMMUNICATION BREAKDOWN

Advanced Writing Skills, Principles of Business Writing, Types of Business Writing,
Business Letters, Business Letters: Format and Style, Types of Business Letter.

MODULE-3: SKILL DEVELOPMENT

Writing Reports, Types of Report, Strategies for Report Writing, Strategies for Report
Writing, Evaluation and Organization of Data,Structure of Report, Report Style, Group
Communication Skills, Leadership Skills, Group Discussion, Meeting Management,
Adaptability & Work Ethics.
Advanced Speaking Skills, Oral Presentation, Speeches & Debates, Combating Nervousness,
Patterns & Methods of Presentation, Oral Presentation: Planning & Preparation

MODULE-4: PRESENTATION AND INTERVIEWS



Making Effective Presentations, Speeches for Various Occasions, Interviews, Planning &
Preparing, Effective Résumé, Drafting an Effective Résumé, Facing Job Interviews,
Emotional Intelligence & Critical Thinking, Applied Grammar

Course Outcomes:

After completion of the course student will be able to :

1. Understand the concept of soft skills including communication skills, listening skills,
positive thinking and also will be able to enhance own personality.

2. Able to write business letters.

3. Able to write reports.

4. Able to make effective resume and will also be able to present himself/herself in

interview, speeches, presentations, talks etc.
REFERENCES:
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International Edition, 11th Ed. 2014.
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Thomson South Western. 2007.

9. Sharma, R.C. and Krishna Mohan. Business Correspondence and Report
Writing. New Delhi: TMH. 2016.
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CODE: OEC-CS-601(11)
SUBJECT NAME: CYBER LAW AND ETHICS

NO OF CREDITS: 3

B.TECH 6" SEMESTER SESSIONAL: 25
L TP THEORY EXAM: 75
3 00 TOTAL: 100

Pre-requisites:Basics of Data Structures and Mathematics

Course objectives:
MODULE- 1: INTRODUCTION

Computers and its Impact in Society, Overview of Computer and Web Technology, Need for
Cyber Law, Cyber Jurisprudence at International and Indian Level

MODULE- 2: CYBER LAW- INTERNATIONAL PERSPECTIVES

UN & International Telecommunication Union (ITU) Initiatives Council of Europe -
Budapest Convention on Cybercrime, Asia-Pacific Economic Cooperation (APEC),
Organization for Economic Co-operation and Development (OECD), World Bank,
Commonwealth of Nations

MODULE- 3: CONSTITUTIONAL & HUMAN RIGHTS ISSUES IN CYBERSPACE

Freedom of Speech and Expression in Cyberspace, Right to Access Cyberspace — Access to
Internet, Right to Privacy, Right to Data Protection

MODULE- 4: CYBER CRIMES & LEGAL FRAMEWORK

Cyber Crimes against Individuals, Institution and State, Hacking, Digital Forgery, Cyber
Stalking/Harassment, Cyber Pornography, Identity Theft &Fraud, Cyber terrorism, Cyber
Defamation, Different offences under IT Act, 2000

MODULE- 5: CYBER TORTS
Cyber Defamation, Different Types of Civil Wrongs under the IT Act, 2000
MODULE- 6: INTELLECTUAL PROPERTY ISSUES IN CYBER SPACE

Interface with Copyright Law, Interface with Patent Law, Trademarks & Domain Names
Related issues

MODULE- 7: E-COMMERCE CONCEPT



E-commerce-Salient Features, Online approaches like B2B, B2C &C2C Online contracts,
Click Wrap Contracts, Applicability of Indian Contract Act, 1872

MODULE- 8: DISPUTE RESOLUTION IN CYBERSPACE

Concept of Jurisdiction, Indian Context of Jurisdiction and IT Act, 2000, International Law
and Jurisdictional Issues in Cyberspace, Dispute Resolutions, Information warfare policy and
ethical Issues.

References:

1.
2.
3.

Chris Reed & John Angel, Computer Law, OUP, New York, (2007).

Justice Yatindra Singh, Cyber Laws, Universal Law Publishing Co, New Delhi, (2012)
Verma S, K, Mittal Raman, Legal Dimensions of Cyber Space, Indian Law Institute,
New Delhi, (2004)

JonthanRosenoer, Cyber Law, Springer, New York, (1997).

Sudhir Naib, The Information Technology Act, 2005: A Handbook, OUP, New York,
(2011)

S. R. Bhansali, Information Technology Act, 2000, University Book House Pvt. Ltd.,
Jaipur (2003).

Vasu Deva, Cyber Crimes and Law Enforcement, Commonwealth Publishers, New
Delhi, (2003).
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1. Wesley J Chun, Core Python Programming, Prentice Hall, Second Edition, 2006
2. lvan Idris, Python Data Analysis, PacktPublishing,UK, 2014 (freely available
online)
3. Wes McKinney, Python for Data Analysis, O’Reilly - 2013



CODE: PCC-IT- 601
SUBJECT NAME: DATA ANALYTICS USING PYTHON

NO OF CREDITS: 3

B.TECH 6" SEMESTER SESSIONAL: 25
L TP THEORY EXAM: 75
3 00 TOTAL: 100

Pre-requisites:Basics of Data Structures and Mathematics
Course objectives: The student will learn how to apply

1. Fundamentals and Data structures of pythons programming language.
2. Object oriented concepts in python programming language.
3. Retrieving, processing, storing and visualization of data using python .

MODULE-1: INTRODUCTION TO PYTHON

Brief history of python, Data types - Built-in, Sequence, Sets, Strings, Literals, constants,
keywords, variables, naming convention. Operators — Types, Precedence & Associativity,
Input, Output, file handling, Control Statements.

MODULE-2: FUNCTIONS AND DATA STRUCTURES IN PYTHON

Functions — basics of functions, functions as objects, recursive functions, List —methods to
process lists, Shallow & Deep copy, Nested lists, lists as matrices, lists as stacks, Queues, -
Deques, Tuples - basic operations on tuples, nested tuples, Dictionaries — operations on
dictionary, ordered dictionary, iteration on dictionary, conversion of lists & strings into
dictionary, Sets & frozen sets, looping techniques on lists & dictionaries, Lamda, filter,
reduce, map, list comprehension, iterators and generators.

MODULE-3: OBJECTS IN PYTHON

Class and instance attributes, inheritance, multiple inheritance, methos resolution order,
magic methods and operator overloading, meta classes, abstract and inner classes, exception
handling, modular programs and packeges.

MODULE-4: NUMERICAL ANALYSIS IN PYTHON

Introduction to NumPy, NumPy array object, Creating a multidimensional array, NumPy
numerical types - Data type objects, Character codes, dtype constructors. dtype attributes.
One-dimensional slicing and indexing. Manipulating array shapes -- Stacking arrays,
Splitting NumPy arrays, NumPy array attributes, Converting arrays, Creating array views and
copies. Indexing with a list of locations.Indexing NumPy arrays with Booleans.Broadcasting
NumPy arrays.

MODULE-5: DATA MANIPULATION AND VISUALIZATION IN PYTHON



Data frames in panda, Creatingdataframes from .csv and excel files, Lists of tuples,
Dataframes aggregation and concatenation, plotting data using matplotlib & panda

Course Outcomes:
After completion of course, students would be able to:

1. Write programs efficiently in python

2. Effectively use numerical analysis libraries of python

3. Carry out basic data science operations like retrieving, processing and visualizing
using python.

REFERENCES:
1. Wesley J Chun, Core Python Programming, Prentice Hall, Second Edition, 2006
2. lvan Idris, Python Data Analysis, PacktPublishing,UK, 2014 (freely available
online)
3. Wes McKinney, Python for Data Analysis, O’Reilly - 2013



dls: gl-HgH -601 (1v)

fawge™Em: saaeiq® SUHIT
HisT 1 IS 3
f.ew. IUwRI-VI AT GREHT 3ip: 25
deR  ceikgd  JaRTRITen I e i 75
3 0 0 o9 3i: 100

UTSUshH Sl

1. BE P Afdeder Hifdd! & IR T THSGRT T

2. TS JUBUN ! faRwarsii & IR H SIHERT ST

3. faftra rfirsaer saaele IUBRUN & BRIV IR B P T |

4. AHidH TR G SUBRUN & A Menfiiferal o aR 8§ uRed e & fau|

'J:I\'I':‘ﬂ?[-h

Ttdreder Hifae! &1 gRed: HicH Fife], adcHl &1 THiaT afdd e, 5-&
ARG | 3HdARP 3R a8 RifeipiT § SHoll de: agd URdg: TR YR, 9819 YR,
Tfa=itaar 8ik ufeRiyesdn, Rite ufaRiy, ufeRie o1 feargT |

'J:I"I'Z‘ﬂ?l -2:

aTgehl 1 AT SR GRigoM, Uisd SR FaRdl FHie=ur Ui-ud Sier faQidrd, v
faRiwaTg, ik B e Rafin Alsd: @ RARIeH gedl, IR Svs, Yedh! SHrS

ﬂ‘f@ﬂ?[ -3:

fasdl SfoRM giftieR, oms-dt faxivdrell, Tad-mia Ay, THSNTY Hufyex, Il-di
faRIwdraef, THINTHUmSC!, 3Ms-dt favivdraf, 3R THIMTY TifoReR Tdse!, BIcIeMs
3R IR 99 & Bic Ra dred

H\'I'?,Tjﬁ -4:

Uhipd Ficbe MHAT0N Ufshar: STRNBRUI, TR, SHE- SR, BIIIAHIG], Tabre,
T aT STHTE, e, fgq-ca dursivy ufear|




UTSaHH URUIH;

Y UTSIHH & Ihd JHYT UR, B B &H g1 1R T:

1.
2.

w

ol

JHihsaex Hifdwt & Rigidl & gus!

AP SaeR SaRMl 3R THINTH & T Aled & gHe! 3R 36T STIANT B
iche 3R Red & forg giforex |

Aoy fgaey & e iR faydrsh o aus)|

faftrer srefemetes, Ao ufthar & I9=l|

G. Streetman, and S. K. Banerjee, “Solid State Electronic Devices,” 7th edition,
Pearson,2014.

D. Neamen , D. Biswas "Semiconductor Physics and Devices,” McGraw-Hill
Education

S. M. Sze and K. N. Kwok, “Physics of Semiconductor Devices,” 3rd edition, John
Wiley & Sons, 2006.

C.T. Sah, “Fundamentals of Solid State Electronics,” World Scientific Publishing
Co. Inc, 1991.

Y. Tsividis and M. Colin, “Operation and Modeling of the MOS Transistor,”
Oxford Univ.Press, 2011.



CODE: OEC-CS-601 (1V)
SUBJECT NAME: ELECTRONIC DEVICES
NO OF CREDITS: 3

B.TECH 6™ SEMESTER SESSIONAL: 25
L T P THEORY EXAM: 75
3 00 TOTAL: 100

Pre-requisites: Computer Organization & Architecture, Digital Electronics
Course objectives:

1. To give exposure to students about Semiconductor Physics.

2. To give the exposure about characteristics of Semiconductor devices

3. To introduce the working of difficult Semiconductor Electronic devices.

4. To introduce the concept of fabrication terminologies semiconductor electronic
devices.

MODULE-1: INTRODUCTION TO SEMICONDUCTOR PHYSICS

Review of Quantum Mechanics, Electrons in periodic Lattices, E-k diagrams. Energy bands
in intrinsic and extrinsic silicon;

MODULE-2: CARRIER TRANSPORT

Diffusion current, drift current, mobility and resistivity; sheet resistance, design of resistors
Generation and recombination of carriers; Poisson and continuity equation P-N junction
characteristics, I-Vcharacteristics, and small signal switching models; Avalanche breakdown,
Zener diode, Schottky diode

MODULE-3: BIPOLAR JUNCTION TRANSISTOR

I-V characteristics, Ebers-Moll Model,MOS capacitor, C-V characteristics, MOSFET, I-V
characteristics, and small signal models of MOS transistor, LED, photodiode and solar cell;

MODULE-4: INTEGRATED CIRCUIT FABRICATION PROCESS

Oxidation, diffusion, ion implantation, photolithography, etching, chemical vapor deposition,
sputtering, twin-tub CMOS process.

Course Outcomes:
At the end of this course students will demonstrate the ability to
1. Understand the principles of semiconductor Physics
2. Understand and utilize the mathematical models of Semiconductor junctions and 1.
MOS transistors for circuits and systems.
3. Understand various Semiconductor, fabrication process.
4. Understand the design & characteristics of Semiconductor devices.



REFERENCES:

1.

2.

3.

G. Streetman, and S. K. Banerjee, “Solid State Electronic Devices,” 7th edition,
Pearson,2014.

D. Neamen , D. Biswas "Semiconductor Physics and Devices,” McGraw-Hill
Education

S. M. Sze and K. N. Kwok, “Physics of Semiconductor Devices,” 3rd edition, John
Wiley & Sons, 2006.

C.T. Sah, “Fundamentals of Solid State Electronics,” World Scientific Publishing
Co. Inc, 1991.

Y. Tsividis and M. Colin, “Operation and Modeling of the MOS Transistor,”
Oxford Univ.Press, 2011.
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1. R.P. Jain, “Modern digital Electronics”, Tata McGraw Hill, 4th edition, 2009.
Douglas Perry, “VHDL”, Tata McGraw Hill, 4th edition, 2002.

2. W.H. Gothmann, “Digital Electronics- An introduction to Theory and Practice”,
PHI, 2"%dition ,2006.

3. D.V. Hall, “Digital Circuits and Systems”, Tata McGraw Hill, 1989

4. Charles Roth, “Digital System Design using VHDL”, Tata McGraw Hill 2nd
edition 2012.



CODE: OEC-CS-601(V)
SUBJECT NAME: DIGITAL SYSTEM DESIGN
NO OF CREDITS: 3

B.TECH 6" SEMESTER SESSIONAL: 25
L T P THEORY EXAM: 75
3 0O TOTAL: 100

Pre-requisites:
Course objectives:

1. To study the concept of combinational logic circuits

2. To make the student aware about modular combinational circuits with
MUX/DEMUX, Decoder, Encoder

3. T ounderstand the synchronous sequential logic circuits

4. To study Logic families and semiconductor memories.

5. To study VLSI design flow.

MODULE-1: 1 LOGIC SIMPLIFICATION AND COMBINATIONAL LOGIC
DESIGN

Review of Boolean Algebra and De Morgan’s Theorem, SOP & POS forms, Canonical
forms, Karnaugh maps up to 6 variables, Binary codes, Code Conversion.

MODULE-2: COMBINATIONAL CIRCUITS

Comparators, Multiplexers, Encoder, Decoder, Driver & Multiplexed Display, Half and Full
Adders, Subtractors, Serial and Parallel Adders, BCD Adder, Barrel shifter and ALU

MODULE-3: SEQUENTIAL LOGIC DESIGN

Building blocks like S-R, JK and Master-Slave JK FF, Edge triggered FF, Ripple and
Synchronous counters, Shift registers, Finite state machines, Design of synchronous FSM,
Algorithmic State Machines charts. Designing synchronous circuits like Pulse train generator,
Pseudo Random Binary Sequence generator, Clock generation

MODULE-4: LOGIC FAMILIES AND SEMICONDUCTOR MEMORIES

TTL NAND gate, Specifications, Noise margin, Propagation delay, fan-in, fan-out, Tristate
TTL, ECL, CMOS families and their interfacing, Memory elements, Concept of
Programmable logic devices like FPGA. Logic implementation using Programmable Devices.



MODULE-5: VLSI DESIGN FLOW

Design entry: Schematic, FSM & HDL, different modeling styles in VHDL, Data types and
objects, Dataflow, Behavioral and Structural Modeling, Synthesis and Simulation VHDL
constructs and codes for combinational and sequential circuits.

Course Outcomes:
At the end of this course students will demonstrate the ability to

1.
2.

Design and analyze combinational logic circuits

Design &analyze modular combinational circuits with MUX/DEMUX, Decoder,
Encoder

Design &analyze synchronous sequential logic circuits

Use HDL & appropriate EDA tools for digital logic design and simulation

REFERENCES:

1.

R.P. Jain, “Modern digital Electronics”, Tata McGraw Hill, 4th edition, 2009.
Douglas Perry, “VHDL”, Tata McGraw Hill, 4th edition, 2002.

W.H. Gothmann, “Digital Electronics- An introduction to Theory and Practice”,
PHI, 2"%dition ,2006.

D.V. Hall, “Digital Circuits and Systems”, Tata McGraw Hill, 1989

Charles Roth, “Digital System Design using VHDL”, Tata McGraw Hill 2nd
edition 2012.
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Hak:

1. K.Aswathapa Human resource Management: Text and cases, 6™ edition, Tata
McGraw Hill, New Delhi.

2. Uday Kumar Haldar&JuthikaSarkarHuman resource Management New Delhi,
Oxford University Press.

3. De Cenvo, Da & Robbins S.P. Fundamentals of Human Resource Management,
9™ edition, New York, John Wiley & Sons.

4. Gary Dessler, Human Resource Management, 11" edition New Delhi: Pearson
Prentice Hall.

5. TanujaAgarwala, Strategic Human resource Management, Oxford University
Press



CODE: OEC-CS-602(1)
SUBJECT NAME: HUMAN RESOURCE MANAGEMENT

NO OF CREDITS: 3

B.TECH 6" SEMESTER SESSIONAL: 25
L T P THEORY EXAM: 75
3 00 TOTAL: 100

Course objectives:

The primary concern of this course is to sensitize students to the various facts of managing
people and to create an understanding of the various policies and practices of human resource
management.

MODULE-1:

Human Resource Management: concept, evolution and scope; Strategic objectives of HR
management; Roles, responsibilities and competencies of HR manager; Challenges to HR
professionals; Human Resource Planning & Forecasting: significance and process; Human
Resource Information System.

MODULE-2:
HR Sourcing and Recruitment; Selection: process, Placement; Induction and Socialization.

Job Analysis: job Description and job Specification; Job Design: approaches and methods;
Job Evaluation-concept & methods; Performance Management System: appraisal and
counselling.

MODULE-3:

Training: training process, training need analysis (TNA); training methods and techniques;
Designing Training programs; Training evaluation; Career planning and Development;
Potential Appraisal and Succession planning; Employee Compensation: basic concepts &
determinants; New trends in compensation management.

MODULE-4:

Industrial Relations and Grievance Handling; Employee welfare; Dispute Resolution;
International Human Resource Management; Contemporary Issues in HRM: knowledge
Management, HR Audit &Accounting, HR in virtual organizations, ethics &corporate social
responsibility.
Course Outcomes:
1. The course will help to understand the basics of HRM with roles and responsibilities
of a HR manager.

2. This course enables the students to meet HR challenges in present scenario
3. It will facilitate them in employing, maintaining and promoting a motivated force in



an organization.
4. Students will be aware about contemporary issues of human resource management.

RERERENCES:

1. K.Aswathapa Human resource Management: Text and cases, 6" edition, Tata
McGraw Hill, New Delhi.

2. Uday Kumar Haldar&JuthikaSarkarHuman resource Management New Delhi,
Oxford University Press.

3. De Cenvo, Da & Robbins S.P. Fundamentals of Human Resource Management,
9™ edition, New York, John Wiley & Sons.

4. Gary Dessler, Human Resource Management, 11" edition New Delhi: Pearson
Prentice Hall.

5. TanujaAgarwala, Strategic Human resource Management, Oxford University
Press
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CODE: OEC-CS-602(11)
SUBJECT NAME: ICT FOR DEVELOPMENT

NO. OF CREDITS: 3

B.TECH 6™ SEMESTER SESSIONAL: 25
L TP THEORY EXAM: 75
3 00 TOTAL: 100

Course objectives:

With rising use of Information and Communication technologies available, there is a high
potential for these technologies to address sustainability issues. The students must be
equipped with the knowledge about their applications in the development field so as to enable
them to provide ICT solutions to the target communities. The students will gain knowledge
and skills on how ICTs can be best used to overcome sustainability challenges. In order to
succeed in the practice of sustainable development, professionals must be trained in a basic
set of competencies that integrate cross-disciplinary knowledge for practical problem solving
with the use of information and communication technologies.

MODULE-1: INTRODUCTION

Introduction to ICTs for sustainable Development Introduction to Information and
Communication Technology (ICT); Role of ICTs in Sustainable Development; Current Status
of ICTs in Sustainable Development- Global and India Scenario. Potential of ICTs in various
fields, impact of information Technologies on GDP growth

MODULE-2: BUILDING KNOWLEDGE SOCIETIES

The concept of Knowledge Society; identifying stakeholders and target communities;
Understanding information needs, Traditional vs. contemporary knowledge systems,
information processing and retrieval; Understanding means of communication in different
areas, developing an effective communication strategy Case: Warna Unwired

MODULE-3: INFORMATION AND COMMUNICATION TECHNOLOGIES

The hardware and software, the physical infrastructure, satellite, wireless solutions,
telecommunication technologies, mobiles, fixed line, internet and world wide web,
community radio, technology-user interface, design of relevant ICT products and services.

MODULE-4: ICT APPLICATIONS

Applications of ICT in education, Health (telehealth, telemedicine and health informatics),
Gender Equality, Agriculture (e Governance, telecentres, Mobiles for development, climate



change and disaster management, ICT Networks for water management (This module will be
dealt with the help of country case studies in all the sectors and inputs from ICT4D
practitioners Case Studies: eCME, Apollo Telemedicine Network Foundation, Bhoomi,
eSewa, Gyandoot, eAgriculture. M-PESA, CYCLETEL)

MODULE-5: ICT FOR DEVELOPMENT IN INDIA

Policy and Institutional Framework in India, e governance, ICT Models in health, education,
agriculture, finance, gender equality, Mobiles for Development Experience sharing by ICT
for Development practitioners Case Studies: Reuters Market Light, IffcoKisaan Sanchar Ltd.

MODULE-6: ICT4D IMPLEMENTATION

Developing an ICT4D Project, Critical Success factors for technology diffusion and use,
Constraints in adoption, The role of national policies, Institutional Policy framework, Multi-
stakeholder partnerships, Role of Private Sector Case Studies: echaupal , Lifelines India.

Course Outcomes:
After completion of the course:

1. Students will be familiarized with main theories and conceptual frameworks in the
field of ICT for development

2. Students will learn potential of both information and communication technologies in
different areas such as health, education, agriculture, finance, gender equality and
climate change.

3. Students will be able to understand the existing innovative business models and other
applications in the above mentioned areas with reference to India and other
developing countries

4. Students will be able to compare and contrast various business models (public, private
sector, PPP, civil society) with respect to technology, infrastructure, capacity
building, human resource etc.

5. Students will be able to learn how ICT models can be successfully implemented at the
field and understand critical success factors and constraints in adoption.
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W.R. Cornish, Intellectual Property, Sweet & Maxwell, London (2000)

P. Narayana, Patent Law, Wadhwa Publication

Merges, Patent Law and Policy: Cases and Materials, 1996

Brian C. Reid, A Practical Guide to Patent Law, 2nd Edition, 1993

Brinkhof (Edited), Patent Cases, Wolters Kluwer.

Prof. Willem Hoyng& Frank Eijsvogels, Global Patent Litigation, Strategy and

Practice, Wolters Kluwer.

Gregory Stobbs, Software Patents Worldwide, Wolters Kluwer.

8. Feroz Ali Khader, The Law of Patents- With a special focus on Pharmaceuticals
in India, Lexis Nexis Butterworths Wadhwa, Nagpur.

9. Sookman, Computer Law, 1996

10. N.S. Gopalakrishnan & T.G. Agitha, Principles of Intellectual Property (2009).

Eastern Book Company, Lucknow
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CODE: OEC-CS-602(111)
SUBJECT NAME: INTELLECTUAL PROPERTY RIGHTS

NO OF CREDITS: 3

B.TECH 6™ SEMESTER SESSIONAL: 25
L TP THEORY EXAM: 75
3 00 TOTAL: 100

Course Objectives:

To make the student aware about Intellectual Property and why it is important
To study the concept of Patents, history of patent and its categorization.

To learn the procedure of obtaining Patents.

To make the student learn Assignment and Revocation of Patent

To study the concept of infringement and its defence.

ok wn PR

MODULE-1: INTRODUCTION TO INTELLECTUAL PROPERTY

Concept of Intellectual Property, Kinds of Intellectual Property, Economic Importance of
Intellectual Property, Indian Theory on Private Property: Constitutional Aspects of Property,
Constitutional Protection of Property and Intellectual Property, Economic Development and
Intellectual Property Rights Protection

MODULE-2: INTRODUCTION TO PATENTS

Overview, Historical Development, Concepts: Novelty, Utility, Patentable Subject-matter:
Patent Act, 1970- Amendments of 1999, 2000, 2002 and 2005, Pharmaceutical Products and
Process and Patent , Protection, Software Patents, Business Method, Protection of Plant
Varieties and Farmers’ Rights Act, 2001, Patenting of Micro-organism

MODULE-3: PROCEDURE OF OBTAINING OF PATENTS

Concepts of a Patent Application,, Specification: Provisional, Complete, Disclosure Aspects,
Claims: Principal, Dependant, Omnibus, Examination of Application, Opposition of
Application, Sealing of Patents

MODULE-4: WORKING OF PATENTS - COMPULSORY LICENSE

Commercialization of Inventions: License- Terms of License Agreement, Assignments of
Patents, Revocation of Patents

MODULE-5: INFRINGEMENT

What is Infringement?, How is Infringement determined? Who is an Infringer?, Direct,
Contributory and Induced, Defences of Infringement: Research Exemption, Invalidity,
Misuse, Failure to mark, Laches and Estoppel and first sale doctrine

Course Outcomes:



After completion of the course student will be able to:

1. Understand the concept of Intellectual Property and its importance.

2. Understand Patents, categorization and procedure for obtaining patents.

3. Understand the commercialization of invention

4. Understand the concept of infringement and its defence.

REFERENCES:

1. W.R. Cornish, Intellectual Property, Sweet & Maxwell, London (2000)

2. P. Narayana, Patent Law, Wadhwa Publication

3. Merges, Patent Law and Policy: Cases and Materials, 1996

4. Brian C. Reid, A Practical Guide to Patent Law, 2nd Edition, 1993

5. Brinkhof (Edited), Patent Cases, Wolters Kluwer.

6. Prof. Willem Hoyng& Frank Eijsvogels, Global Patent Litigation, Strategy and
Practice, Wolters Kluwer.

7. Gregory Stobbs, Software Patents Worldwide, Wolters Kluwer.

8. Feroz Ali Khader, The Law of Patents- With a special focus on Pharmaceuticals
in India, Lexis Nexis Butterworths Wadhwa, Nagpur.

9. Sookman, Computer Law, 1996

10. N.S. Gopalakrishnan & T.G. Agitha, Principles of Intellectual Property (2009).

Eastern Book Company, Lucknow
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Lasserre, Philippe Global Strategic Management, Palgrave MacMillan.

John D Daniels, Lee H Radebaugh Daniel P Sullivan ,Prashant Salwan.
International Business Environments and Operations, Pearson Education
Tamer Cavusgil, Gary Knight International Business: Strategy, Management
and the New Realities, 1st Edition, Pearson Education.

K Aswathappa, International Business, Tata Mcgraw Hill.

Richard Hodgetts, Fred Luthans, Jonathan Doh. International Management:
Culture, Strategy And Behaviour, Pearson Education.

Deresky, International Management: Managing across borders and culture.
Pearson Education.

Nandi : “International Business Environment” McGraw Hill Education.



CODE: OEC-CS-602(1V)

SUBJECT NAME: INTERNATIONAL BUSINESS ENVIRONMENT

NO OF CREDITS: 3

B.TECH 6" SEMESTER SESSIONAL: 25
L TP THEORY EXAM: 75
3 00 TOTAL : 100

Course Objectives:

To provide knowledge about International Business Environment.To provide the framework
on basis of which business can be run smoothly.

MODULE-1:

International business environment; Concept of international business; domestic vs
international business, stages of internationalization, tariff and non-tariff barriers,Risks
involved in international business

MODULE-2:

Theories of international trade: Adam Smith, Ricardo and Ohlin & Heckler theory, Leontif
paradox, PLC

MODULE-3:

International Monetary Systems: Historical background and structure. International Financial
institutions; IMF, World Bank, Euro Currency.International financial markets and
instruments.

MODULE-4:

Free trade zones.Bilateral and Multilateral Trade Laws — General Agreement on Trade and
Tariffs, (GATT), World Trade Organization — IPR, TRIPS, TRIMS, GATS. Regional
Economic Integrations: NAFTA, EU. Trade Blocks; ASEAN, SAAARC, BRICS

Course Outcomes:

2. The student will be aware of the international organizations in which India is a
member or otherwise.

3. The students may take opportunity to take their business from domestic to
international.

4. International organizations and their links to India will be understood by students in
an easy manner.

5. The students will be aware business environment at international level

RERERENCES:



Lasserre, Philippe Global Strategic Management, Palgrave MacMillan.

John D Daniels, Lee H Radebaugh Daniel P Sullivan ,Prashant Salwan.
International Business Environments and Operations, Pearson Education
Tamer Cavusgil, Gary Knight International Business: Strategy, Management
and the New Realities, 1st Edition, Pearson Education.

K Aswathappa, International Business, Tata Mcgraw Hill.

Richard Hodgetts, Fred Luthans, Jonathan Doh. International Management:
Culture, Strategy And Behaviour, Pearson Education.

Deresky, International Management: Managing across borders and culture.
Pearson Education.

Nandi : “International Business Environment” McGraw Hill Education.
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1. Operations Research by Hamdy A Taha
2. Introduction to Operations Research by Hiller and Dieherman, TMH
3. Optimization Theory and Application: SS Rao, John Wiley.



CODE: OEC-CS-602(V)
SUBJECT NAME: BASICS OF OPERATIONS RESEARCH

NO OF CREDITS: 3

B.TECH 6™ SEMESTER SESSIONAL: 25
L TP THEORY EXAM: 75
3 00 TOTAL: 100

Course Objectives:

1. To introduce the student with Different types of OR Models and Linear Programming
Model

2. To introduce the students about Dual Sensitive Method and Sensitive Analysis.

3. To introduce the concept of Assignment Problem.

4. To introduce the students with Network Model

5. To introduce the concept of Dynamic Programming and Queuing Model.

MODULE-1:

The origin of OR, Phases of an O.R. study, Impact of OR, Formulation of Linear-
programming model, Graphical solution.Converting the linear programming problem to
standard form, Simplex method.

MODULE-2:

Big-M method, Two-phase method, Degeneracy, Alternate optima, unbounded and infeasible
solution.

MODULE-3:

Definition of the dual problem, prima-dual relationship, Dual Simplex method, Post optimal
and sensitivity analysis.

MODULE-4:

Assignment problem and its mathematical formulation, solution of assignment problem
(Hyngarian method), Transportation problem and its mathematical formulation.Initial basic
feasible solution of transportation problem by North-West corner rule. Lowest-Cost Entry
method and Vogel’s Approximation method, Optimal solution of transportation problem.

MODULE-5:

Network models, Minimal spanning tree algorithm, Shortest-route problem (Floyd’s
Algorithm and Dijkstras algorithm), Maximal flow problem, Introduction to CPM & PERT.

MODULE-6:

Introduction to Dynamic Programming, General inventory Model, Static Economic Order
Quantity (EOQ) Models.



MODULE-7:

Elements of a Queuing model, Pure Birth & Death model, Generalized Poisson Queuing,
Specialized Poisson Queues.

Course Outcomes:

After completion of the course student will be able to:

1. Understand different types of OR Model and solve Linear programming problems.
2. Understand dual simplex problem and sensitive analysis.
3. Solve Assignment problem.
4. Understand Dynamic Programming and Queuing Model.
REFERENCES:
1. Operations Research by Hamdy A Taha
2. Introduction to Operations Research by Hiller and Dieherman, TMH

3. Optimization Theory and Application: SS Rao, John Wiley.
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1. Swami Chinmayananda, : The Holy Geeta”, Central Chinmaya Mission Trust
2002.

2. Swami Chinmayananda, “ A Manual of Self Unfordment”, Central Chinmaya
Mission Trust, 2001.



CODE: AC02

SUBJECT NAME: MESSAGE OF BHAGWAT GITA

NO OF CREDITS: 3

B.TECH 6" SEMESTER SESSIONAL: 25
L TP THEORY EXAM: 75
2 10 TOTAL: 100

Course Objectives:

To enable the students to create an awareness on Message of Bhagwat Gita to instill Moral,
Social Values and to appreciate the Karma Yoga.

MODULE-1:

Introduction: Relevance of Bhagavad Gita today- Background of Mahabharatha. Arjuna
Vishada Yoda: Arjuna’s Anguish and Confusion- Symbolism of Arjuna’s Chariot. Sankhya
Yoga: Imporance of Self-Knowledge- Deathlessness : Indestructibility of Consiousness-
Being Established in Wisdom — Qualities of a Sthita-prajna.

MODULE-2:

Karma Yoga: Yoga of Action — Living in the present- Dedicated Action without Anxiety over
Results — Concept of Swadhrma, Dhyana Yoga: Tuning the Mind- Quantity, Quality and
Direction of Thoughts- Reaching Inner Silence.

MODULE-3:

Bhakti Yoga: Yoga of Devotion — Form and Formless Aspects of the Divine- Inner Qualities
of a True Devotee, GanatrayaVibhaga Yoga: Dynamics of the Three Gunas: Tamas, Rajas,
Sattva- Going Beyond the Three Gunas- Description of A Gunatheetha.

Course Outcomes:

Upon completion of the course, the student should be able to realize the Relevance of
Bhagavad Gita today Yoga to devotion, realize the responsibilities and duty in the society.

REFERENCES

1. Swami Chinmayananda, : The Holy Geeta”, Central Chinmaya Mission Trust
2002.

2. Swami Chinmayananda, “ A Manual of Self Unfordment”, Central Chinmaya
Mission Trust, 2001.
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DETAILED CURRICULUM CONTENTS

Undergraduate Degree in Engineering & Technology
Branch/Course: COMPUTER ENGINEERING (Hindi)

Fourth year (Seventh semester)
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wmn

Robbins, S.P. and Decenzo, D.A. Fundamentals of Management, Pearson
Education Asia, New Delhi.

Stoner, J et. al, Management, New Delhi, PHI, New Delhi

Satya Raju, Management — Text & Cases, PHI, New Delhi

Kavita Singh, OrganisationalBehaviour: Text and cases. New Delhi: Pearson
Education.

Pareek, Udai, Understanding Organisational Behaviour, Oxford University
Press, New Delhi

Robbins, S.P. & Judge, T.A., Organisational Behaviour, Prentice Hall of India,
New Delhi



CODE: HSMC-03
SUBJECT NAME: MANAGEMENT-I (ORGANIZATIONAL BEHAVIOUR)
NO OF CREDITS: 3

B.TECH 7" SEMESTER SESSIONAL: o5
L T P THEORY EXAM: 75
3 00 TOTAL : 100

Course Objectives:

The objective of this course is to expose the students to basic concepts of management and
provide insights necessary to understand behavioural processes at individual, team and
organizational level.

MODULE-1
Introduction to management: concept, nature; evolution of management thoughts —

traditional, behavioural, system, contingency and quality viewpoints; Managerial levels,
skills and roles in an organization; Functions of Management: Planning, Organizing,
Directing, Controlling, Problem solving and Decision making; Management control;
managerial ethics and social responsibility; Management Information System (MIS).

MODULE-2

Fundamentals of Organizational Behavior: Concept, evolution, importance and relationship
with other Fields; Contemporary challenges of OB; Individual Processes and Behavior —
differences, Personality concept, determinant, theories and applications; Values, Attitudes
and Emotions, Perception- concept, process and applications, Learning and Reinforcement;
Motivation: concept, theories and applications; Stress management.

MODULE-3

Interpersonal Processes- Work teams and groups- Definition of Group, Stages of group
development, Group cohesiveness, Types of groups, Group processes and Decision Making;
Team Building; Conflict- concept, sources, types, management of conflict; Power and
Political Behavior; Leadership: concept, function and styles.

MODULE-4

Organizational Processes and structure: organizational design: various organizational
structures and their effect on human behavior; Organizational climate; Organizational culture;
Organizational change: Concept, Nature, Resistance to Change, Change Management,
Implementing Change and Organizational Development.

Course Outcomes:
1. The students learn how to influence the human behaviour.
2. Students will be able to understand behavioural dynamics in organizations.

3. Students will be able to apply managerial concepts in practical life.



4. Students will be able to understand organizational culture and change.

REFERENCES:

1.

Robbins, S.P. and Decenzo, D.A. Fundamentals of Management, Pearson Education
Asia, New Delhi.

Stoner, J et. al, Management, New Delhi, PHI, New Delhi
Satya Raju, Management — Text & Cases, PHI, New Delhi

Kavita Singh, OrganisationalBehaviour: Text and cases. New Delhi: Pearson
Education.

Pareek, Udai, Understanding Organisational Behaviour, Oxford University Press,
New Delhi

Robbins, S.P. & Judge, T.A., Organisational Behaviour, Prentice Hall of India, New
Delhi
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CODE: HSMC-04
SUBJECT NAME: MANAGEMENT-I (FINANCE & ACCOUNTING)
NO OF CREDITS: 3

B.TECH 7" SEMESTER SESSIONAL: o5
L T P THEORY EXAM: 75
3 00 TOTAL : 100

Course Objectives:

The purpose of the course is to understand nature of accounting and its interaction with other
accounting and their comparison. It also focuses what kind of information the manager need,
from where these can be obtained and how this information can be used to carry out
important managerial decision.

MODULE-1:

Meaning nature and scope of different types of accounting and their comparison. Accounting
principles and Indian accounting standards, IFRS, Preparation of final accounts of company
with basic adjustments. Reading and understanding of Annual report.

MODULE-2:

Analysis and interpretation of financial statements — meaning, importance and techniques,
ratio analysis; fund flow analysis; cash flow analysis (AS-3)

MODULE-3:

Classification of costs, preparation of cost sheet, inventory valuation, overview of standard
costing and variance analysis; material variance and labour variance.

MODULE-4:

Budgetary control- meaning, need, objectives, essentials of budgeting, different types of
budgets cash budget, flexible budget zero base budget; marginal costing, BEP analysis,
decision making for optimum sales mix, exploring new markets, make/Buy decisions,
expand/ contract, accepting and rejecting decisions

Course Outcomes:

1. This course will impart knowledge to the students regarding preparation of financial
statements their analysis.

2. The students will be able to understand applications of cost accounting and cost
control techniques like standard costing etc.

3. The course will help them to take better managerial decisions.

4. Students will be able to know about budget control techniques.

REFERENCES:



. Singhal, A.K. and Ghosh Roy, H.J., Accounting for Managers, JBC Publishers
and Distributors, New Delhi

. Pandey, .M., Management Accounting, Vikas Publishing House,

New Delhi

Horngren, Sundem and Stratton, Introduction to Management Accounting,
Pearson Education, New Delhi.

. Jain, S.P and Narang, K.L., Advanced Cost Accounting, Kalyani Publishers,
Ludhiana.

Khan, M.Y. and Jain, P.K., Management Accounting, TMH, New Delhi
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Fundamentals of Queueing Thoery, Wiley 2008.
2. Sanjay K. Bose, An Introduction to Queueing Systems, Springer 2002



CODE: PEC-CS-T-701
SUBJECT NAME: QUEUING THEORY AND MODELING
No. of Credits: 3

B.TECH 7" SEMESTER SESSIONAL: o5
L T P THEORY EXAM: 75
3 00 TOTAL : 100

Course Objectives:

1. It provides an essential base for mathematical modeling which is normally used to
solve the problems of pattern recognition and machine learning.

2. Itis used in the research of various science and engineering problem.
MODULE-1:

Introduction to Queues and Queueing Theory, Stochastic Processes, Markov Processes and
Markov Chains, Birth-Death Process, Basic Queueing Theory (M/M/-/- Type Queues,
Departure Process from M/M/-/- Queue, Time Reversibility, Method of Stages, Queues with
Bulk Arrivals, Equilibrium Analysis of the M/G/1 Queue

MODULE-2:

Analyzing the M/G/1 Queue using the Method of Supplementary Variables, M/G/1 Queue
with Vacations, M[x] /G/1 Queue, Priority Operation of the M/G/1 Queue, M/M/n/K Queue
with Multiple Priorities

MODULE-3:

M/G/1/K Queue, G/M/1, G/G/1 G/G/m, and M/G/m/m Queues, Queueing Networks -
Classification and Basic Concepts, Open and Closed Networks of M/M/m Type Queues,
Jackson's Theorem

MODULE-4:

Analysis of Closed Queueing Networks using Convolution and Mean Value Algorithms,
Norton's Theorem for Closed Queueing Networks, Mixed Queueing Networks, Queueing
Network Analyzer (QNA) Approach, Simulation Techniques for Queues and Queuing
Networks, Discrete Time Queues.

Course Outcomes:
After undergoing the course, students will be able to:

1. Develop an understanding to the basic concepts of Queuing theory and
type of queues.

2. Understand and apply the Queuing theory to Science and Engineering problems
and applications.



3. Calculate the n-step transition probabilities for any Markov chain and understand
about the birth and death of processes.

4. Apply Markov chain & Birth Death process to real life problems.

5. Develop an understanding of various Queuing Systems.

REFERENCES:

1. Donald Gross, James M. Thompson, John F. Shortle and Carl W.Harris,
Fundamentals of Queueing Thoery, Wiley 2008.

2. Sanjay K. Bose, An Introduction to Queueing Systems, Springer 2002
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3. Gibbons, R. ,“4 Primer in Game Theory”, Pearson Education, 1992.



CODE: PEC-CS-T-702
SUBJECT NAME: GAME THEORY
NO OF CREDITS: 3

B.TECH 7" SEMESTER SESSIONAL: o5
L T P THEORY EXAM: 75
3 00 TOTAL : 100

Pre-requisites: Mathematics (With applied calculus&Set theory)
Course Objectives:

1. To provide an introduction of game theory which has found wide applications in
economics, political science, sociology, engineering apart from disciplines like
mathematics and biology

2. To enable the students to choose different types and forms of the games depending
upon the need and impact on the performance.

3. To enable the students to explore learning mechanisms in an environment of
perfect/incomplete information and to understand the need of repeated game.

4. To enable the students to design mechanisms usinggame theory to understand and
analyze real life situations such as market behavior, decentralized network model.

MODULE-1: INTRODUCTION TO GAME THEORY
Games and solutions, Game theory and mechanism design.
MODULE-2: STRATEGIC FORM GAMES

Matrix and continuous games, lterated strict dominance, Rationalizability, NashEquilibrium:
existence and uniqueness, Mixed and correlated equilibrium, Super-modular games,
Potential/congestion games

MODULE-3: LEARNING, EVOLUTION, AND COMPUTATION

Myopic learning: fictitious play, Bayesian learning, evolutionarily stable strategies,
Computation of Nash equilibrium in matrix games.

MODULE-4: EXTENSIVE GAMES WITH PERFECT / INCOMPLETE
INFORMATION

Backward induction and sub-game perfect equilibrium, Applications in bargaining games,
Nash bargaining solution; Mixed and behavioral strategies, Bayesian Nash equilibrium,
Applications in auctions, Different auction formats, Revenue and efficiency properties of
different auctions.

MODULE-5: REPEATED GAMES

Infinitely/finitely repeated games, Trigger strategies, Folk theorems, Imperfect monitoring
and perfect public equilibrium.



MODULE-6: MECHANISM DESIGN

Optimal auctions, revenue-equivalence theorem, Social choice viewpoint. Impossibility
results, Revelation principle, Incentive compatibility, VCG mechanisms, Mechanisms in
networking, decentralized mechanisms.

Course Outcomes:

After the successful completion of the course, student will be able to:

1. Understand the use of game theory in economics, political science, sociology,
engineering apart from disciplines like mathematics and biology.

2. Use different types and forms of the games and choose the type depending upon the
need.

3. Apply learning mechanisms in an environment of perfect/incomplete information and
understand the need of repeated game.

4. Design mechanisms using game theory to understand and analyze real life situations
such as market behaviour, decentralized network model.

REFERENCES:

1. Osborne, M. J., “An Introduction to Game Theory”, Oxford University Press, 2004

2. Mas-Colell, A., M.D. Whinston and J.R. Green , “Microeconomic Theory”, Oxford
University Press, 1995.

3. Gibbons, R. ,“4 Primer in Game Theory”, Pearson Education, 1992.
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CODE: PEC-CS-T-703
SUBJECT NAME: INFORMATION THEORY AND CODING
No. of Credits: 3

B.TECH 7" SEMESTER SESSIONAL: o5
L T P THEORY EXAM: 75
3 00 TOTAL : 100

Course Objectives:
1. Students will able to learn concept of information and entropy
2. Understand Shannon‘s theorem for coding and Huffman coding
3. Students will able to calculate channel capacity
4. Able to apply various coding techniques

MODULE-1:

Basics of information theory, entropy for discrete ensembles; Shannon's noiseless coding
theorem; Encoding of discrete sources.

MODULE-2:

Markov sources; Shannon's noisy coding theorem and converse for discrete channels;
Calculation of channel capacity and bounds for discrete channels; Application to continuous
channels.

MODULE-3:

Techniques of coding and decoding; Huffman codes and uniquely detectable codes; Cyclic
codes, Convolutional arithmetic codes.

Course Outcomes:
At the end of the course, students will demonstrate the ability to:
1. Understand the concept of information and entropy
2. Understand Shannon‘s theorem for coding
3. Calculation of channel capacity
4. Apply coding techniques
REFERENCES:
1. N. Abramson, Information and Coding, McGraw Hill, 1963.
2. M. Mansurpur, Introduction to Information Theory, McGraw Hill, 1987.
3. R.B. Ash, Information Theory, Prentice Hall, 1970.
4. Shu Lin and D.J. Costello Jr., Error Control Coding, Prentice Hall, 1983.
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CODE: PEC-CS-S-701(1)
SUBJECT NAME: ADVANCED OPERATING SYSTEMS
No. of Credits: 3

B.TECH 7" SEMESTER SESSIONAL: o5
L T P THEORY EXAM: 75
3 00 TOTAL : 100

Course Objectives:
1. To learn the fundamentals of different types of Operating Systems.

2. To learn the mechanisms to handle processes scheduling, synchronization and
memory management in Distributed OS.

3. To understand the system architecture of Multiprocessor OS and learn the
mechanisms to handle processes scheduling, synchronization, memory management
and fault tolerance in Multiprocessor OS.

4. To understand the characteristics and system architecture of Real-Time OS and learn
the mechanisms of processes scheduling, real-time OS protocols and Case studies.

5. To learn the mechanisms to design fast OS with proper resource utilization.

MODULE-1: INTRODUCTION

Introduction of Operating Systems, Evolution of OS, Types of OS: Batch OS, single user &
Multi-user OS, Multiprogramming and Multi-tasking, Multi-threading, Time-sharing,
Embedded OS, Distributed Operating Systems, Multi-processor Operating Systems, Real-
time Operating Systems, Mobile Operating Systems

MODULE-2: DISTRIBUTED OPERATING SYSTEMS

Introduction, Characteristics, Network OS & Distributed OS, Various issues, Communication
in Distributed Systems, Clock Synchronization, Mutual Exclusion Algorithms, Deadlock
Detection and Prevention, Distributed Process Scheduling Algorithms, Distributed File
Systems.

MODULE-3: MULTI-PROCESSOR OPERATING SYSTEMS

Introduction, System Architecture, Structure of Multi-processor OS, Process
Synchronization, Processor Scheduling Algorithms, Memory Sharing, Process Migration,
Fault Tolerance

MODULE-4: REAL-TIME OPERATING SYSTEM

Introduction, Characteristics, Structure of a Real-time System, Scheduling Algorithms,
Mutual Exclusion, Priority Inheritance Protocol, Priority Ceiling Protocol, Case Studies.

MODULE-5: MOBILE OPERATING SYSTEMS



Introduction, Mobile Devices, Characteristics of Mobile Devices, Resource management in
Mobile OS: Power Management, Battery Management, Thermal Management, Memory
Management, Scheduling, File System, Security, Android OS.

Course Outcomes:

After the successful completion of the course students will be able to:
1. Understand the characteristics of different OS.
2. Develop algorithms for process scheduling, synchronization for different OS.

3. For a given specification of memory organization develop the techniques for
optimally allocating memory to processes by increasing memory utilization and for
improving the access time for different OS.

4. Design and implement file management system for different OS.

5. Design and implement security policies in OS.

REFERENCES:

1. Mukesh Singhal, Niranjan G. Shivaratri, “Advanced Concepts In Operating
Systems ”, Tata McGraw-Hill Education; 2nd edition, [ISBN: 007057572X], 2001.

2. Andrew S. Tanenbaum, Herbert Bos,”Modern Operating Systems ”,Pearson Prentice
Hail™; 4th edition, [ISBN: 9781292061429],2014.

3. D. M. Dhamdhere,” Operating Systems”,Tata McGraw Hill; 1st edition, [[SBN:
9781282187245],2006.



https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor%3A%22Singhal%22&source=gbs_metadata_r&cad=8
https://www.goodreads.com/author/show/96575.Andrew_S_Tanenbaum
https://www.goodreads.com/author/show/5143083.Herbert_Bos
https://www.abebooks.com/products/isbn/9781292061429/22487048897%26cm_sp%3Dsnippet-_-srp1-_-PLP1
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor%3A%22D.%2BM.%2BDhamdhere%22&source=gbs_metadata_r&cad=3
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1. Programming for Embedded systems by Dreamtech software team, Wiley Dreamtech
India Pvt. Ltd.

2. Embedded Realtime systems programming, by Sriram V. lyer and Pankaj Gupta,
TMH

3. Realtime computer control by Stuart Bennett, Pearson Education

4. Real time systems by C. M. Krishna, McGraw-Hill



CODE: PEC-CS-S-701(11)
SUBJECT NAME: REAL TIME SYSTEMS
No. of Credits:3

B.TECH 7" SEMESTER SESSIONAL: o5
L T P THEORY EXAM: 75
3 00 TOTAL : 100

Pre-requisites: Operating System
CourseObjectives:
1. The student will learn abort the basic of real time system.
2. The student will learn abort the basic of embedded system.
3. Able to understand the RTOS and scheduling techniques.
4

. The student will able to understand the Fault tolerance techniques.

MODULE-1: EMBEDDED SYSTEMS

What is an embedded system? Categories: Stand-alone, Real-time, Networked appliances,
mobile devices. Requirements of Embedded systems, Challenges and issues in Embedded
software development. Embedded Software Development Tools: Host and Target machines,
Linker/ locators for embedded software, Getting embedded software into target system.

MODULE-2: REAL TIME SYSTEMS

Definition, characteristics, classification, release times, deadlines and timing constraints,
temporal parameters of real-time workload, periodic task model, issues involved in real time
system design.

MODULE-3: REAL TIME OPERATING SYSTEMS

Typical structure of an RTOS, Scheduling strategies, priority structures, task management,
memory management, code sharing, task co-operation and communication, interrupt routines
in an RTOS environment, mutual exclusion, Liveness, Minimum operating system Kernel,
Capabilities of commercially available real time operating systems like VXworks Micro C
OS2 etc.

MODULE-4:TASK ASSIGNMENT AND SCHEDULING

Allocation / Scheduling problem, offline scheduling, online scheduling, pre-emptive / non-
pre- emptive scheduling, static / dynamic scheduling, Rate-monotonic scheduling algorithm,
problem of priority inversion, priority inheritance protocol, priority ceiling protocol, earliest-
deadline-first scheduling algorithm.

MODULE-5: FAULT TOLERANCE TECHNIQUES & REAL TIME LANGUAGES



Fault types, fault detection measures, fault detection mechanisms, fault and error
containment, Redundancy: Hardware and software redundancy, time redundancy, Desirable
characteristics of Real time languages.

Course Outcomes:

1.

The students will be able to understand the basics of real time systems and familiar
withthe issues and challenges in the embedded system design.

The students will be able to familiar with the host and target machine and understand
therelease time, deadline and timing constraints with issues involved in real time
system design.

Understand the structure of RTOS its properties together with task management with
multi-task scheduling algorithms

Able to familiar with the fault types and error containment zone with the concepts of
hardware and software redundancy.

REFERENCES:

1.

Programming for Embedded systems by Dreamtech software team, Wiley Dreamtech
India Pvt. Ltd.

Embedded Realtime systems programming, by Sriram V. lyer and Pankaj Gupta,
TMH

Realtime computer control by Stuart Bennett, Pearson Education

Real time systems by C. M. Krishna, McGraw-Hill



P figdt-Hea-ug-702

fawa 1914 ¥s-51 Us AR Acawdt
hise Bt TSI 3
§1.¢h. THER-VII AT URAEfT 3ieh: 25
AR RCINGA  TARTRITE T URIET 3ich: 75
3 0 0 $d 3 100
Td-TaRIH AT:H IR Acddh

UTSashH e R4:
1. SEAIDI G & g & R b WY d&Y 3R IR Aead & g aid 4 aRfd
I & ferg|

2. BE B ded ede U A B & [y Iuasy =fer 3R fafi Tomifaat /
UICIdhId DI TR DT JHZA & faru|

3. d¢d R IERAY Aecad ¥ YT S UG & IR H BH B SR B & [l |

4. BF ®I ded e R GRRY Hedd H QRIS SIS aadhd], Tmef
DI U & feru

ﬂf@ﬂ:ﬁ-l:
gR=T: IR Hedad, §HaTdl aid 3R g gt HH arReN Jedd, dad arRad

cdd, Hiagd IUmul | fauadr, dedf Aieisd 9aR & UPR, MANET & WSN: MANET
3R WSN B STYRUME 3R aRH N, TSEIP 3R AR Acddh & IHanT 3R feomza
ITcges |

ﬂ“ﬁﬁ-z:

MANET T &1 gicidlcr Tiadd Iphiid gl dac’ (DSDV), IRRAN F=ei Wicldid
(WRP), Fex fRag Tled &fEM (csGr) ded  ofiF-femie gl daer =T
(Aopv), Tfaefid S =T (DsR), SrURR U T MW =T TENNH (TorA) , Rvrd

fRRAT FET (SSR), RIM-TEHIAT U =T (LAR) 78758 &/ Ficidich Wi =i
UICIBId (ZRP).

da@f 7ead H'Qos: Qos & forg uR=y, 'ﬂ%}f 3R ﬂ:ﬁﬁtﬁ T Providing QoS H ERRCIBRGE]
9ed®b, Qos THIYE & TIBRU, dcdd Wd THYH ([fdhe) SnuRd  Qos
T, GarqHTHd RIF SMUTRT Qos e, QAoDY ) , d¢d aRReY Aead & U Qos
TFHA (IntServ, DiffServ, FQMM, INSIGNIA, INORA)

'FIU'IW-&




NN v

TRAT JGT Feqh (WsN): WSN & TeIbid Xh, Hd, P! oed g SR WSN,
WSN Middleware RIGidl, fedaR argear, Hieal rsaaaR (F|eH, IrisNET, CLMF,
MLM) & TorT Teniffosat &1 wam o=, SIToRfeT Riked fews— g,

% giciabier : %%mm %tﬁ‘cﬁﬁamm ﬁﬁlﬁﬂaﬁ\"ﬁ?Contection
3eTRa A Meidpial

Atsga-a:

WSN &TCT] JITH1G@YTT 3R Qos: FfeT o fort FAifa, Uicidbld ol aifierul, Sel- dhisd
3R Tdie 3MfheRR Ueipld (a1, UMY, f-) aiikafhad Weiebld (LEACH, PEGASIS,
TEEN, APTEEN), ®IF 3G GFeRe, HidRe, RIGRE) 3R Qos SUTRd
(3T TAD) 3TETHe, W) T Medal

WsN T GR&r WsN B IRET BT I, wsN H JR& g, IRET & ol Uieidid 3R o,
|EEE 802.15.4 3R ZigBee JR&
UTeushH UiRoT:
UT6ushd & 3fd T, BT I H U F&H gl S
1. dad Acadh &1 SAYRUN & quH D1 AR gHATdl i TR Senia 3R gfard
G o ®HH Hcdd b ard SR PR
2. ded 3R IR YW Aeddh WeIdhid HRIA routing b ol U BI fafira
SO Y T

3. AR A Qos & HEd &I IS 3R Aasd dcdf Aead H qos Iuafed & fom
TTfad fafts ST iieieral dad araraRur H qos TRIHCR a¥ffgd &Y 3R
3BT SYANT B dedf Aedd & forg furrsa =t tanieH|

4. WSN & forg =T Ticiahia T aTifehur.,

5. fafis TR & gHa SR IUT NIShid &1 GHg & 1Y S&gUau & JR&T HI
ARGl B UgdH PR |
ursuRieH qEad:
1. C. Siva Ram Murthy and B. S. Manoj, “Ad Hoc Wireless Networks Architectures and
Protocols”, Prentice Hall, PTR, 2004.

2. C.K. Toh, “Ad Hoc Mobile Wireless Networks Protocols and Systems”, Prentice Hall,
PTR, 2001.

3. Charles E. Perkins, “Ad Hoc Networking”, Addison Wesley, 2000



CODE: PEC-CS-S-702
SUBJECT NAME: AD-HOC AND SENSOR NETWORKS
No. of Credits: 3

B.TECH 7" SEMESTER SESSIONAL: o5
L T P THEORY EXAM: 75
3 00 TOTAL : 100

Pre-requisites:ComputerNetworks CourseObjective:

1. To make the students familiar with the basics of adhoc and wireless network along
with the difference between the two.

2. To make the student understand the concept of routing and different
strategies/protocols available for efficient routing in adhoc network.

3. To make the student aware about the quality of service in adhoc &
wireless network.

4. To make the student understand the need, limitations of secured routing in ad hoc
networks and wireless networks.

MODULE-1:

Introduction: Wireless Networks, Infrastructure and Infrastructure less Wireless Networks,
Ad hoc Wireless Networks, Heterogeneity in Mobile Devices, Types of Adhoc Mobile
Communications,

MANET & WSN: Concepts & architecture of MANET & WSN, Applications & Design
Challenges of Adhoc & Sensor Networks.

MODULE-2:

Routing Protocols in MANET : Destination Sequenced Distance Vector (DSDV), Wireless
Routing Protocol (WRP), Cluster Switch Gateway Routing (CSGR) Ad hoc On—-Demand
Distance Vector Routing (AODV) , Dynamic Source Routing (DSR) ,Temporally Ordered
Routing Algorithm (TORA) , Signal Stability Routing (SSR) , Location—Aided Routing
(LAR)

Hybrid Routing Protocol: Zone Routing Protocol (ZRP).

QoS in Ad-hoc Networks: Introduction to QoS, Issues and Challenges in Providing QoS in Ad
hoc Wireless Networks , classifications of QoS Solutions , Network Layer Solutions (Ticket
Based QoS Routing, Predictive Location Based QoS Routing, QAODV ) , QoS Frameworks
for Ad hoc Wireless Networks (IntServ, DiffServ, FQMM, INSIGNIA,INORA)

MODULE-3:



Wireless Sensor Networks (WSN): Protocol Stack of WSN, Origin ,need and Enabling
Technologies for WSN, WSN Middleware Principles, Middleware Architecture, Existing
Middleware (Milan, IrisSNET,CLMF,MLM),Operating systems Design Issues

MAC Protocols : Challenges for MAC, Classification of MAC Protocols , Contention free
and Contection Based MAC Protocols.

MODULE-4:

WSN Routing, Localization & QoS : Challenges for Routing,Classification of Protocols,
Data— Centric and Flat Architecture Protocols (Flooding,Gossiping,SPINHeirarchical
protocols ( LEACH,PEGASIS, TEEN,APTEEN ), Location Based(Unicast, Multicast,
GeoCast) and QoS based(Sequential Assignment,SPEED) Routing Protocols.

Security in WSN: Challenges of Security in WSN, Security Attacks in WSN, Protocols and
Mechanisms for Security, IEEE 802.15.4 and ZigBee Security

Course Outcomes:

At the end of the course, students will be able to:

1. Describe the concept of ad-hoc network and differentiate between infrastructure based
and infrastructure less networks.

2. Comprehending different categories of ad-hoc and wireless sensor network protocols
available for efficient routing.

3. Understand the importance of QoS in communication and various routing protocols
proposed for QoS achievement in mobile adhoc network. ClassifyQoS Parameter in
adhoc environment and design routing algorithms for adhoc network using them.

4. Classification of Routing protocols for WSN.

5. Identify the need of security in WSN along with the understanding of different types
of attacks and available protocols.

REFERENCES:

1. C. Siva Ram Murthy and B. S. Manoj, “Ad Hoc Wireless Networks Architectures and
Protocols”, Prentice Hall, PTR, 2004.

2. C.K. Toh, “Ad Hoc Mobile Wireless Networks Protocols and Systems”, Prentice Hall,
PTR, 2001.

3. Charles E. Perkins, “Ad Hoc Networking”, Addison Wesley, 2000

4. Anna Hac, “Wireless Sensor Network Designs”, John Wiley, 2003, ISBN : 0-470-
867361



5. Holger Karl & Andreas Willig, " Protocols And
Architectures for  Wireless SensorNetworks™ , John Wiley, 2005, ISBN :

0-470-09510-5.

6. lan F. Akyildiz and Mehmet Can Varun ” Wireless Sensor Networks” John Wiley
ISBN 978-0- 470-03601-3.

7. Kazem Sohraby, Daniel Minoli, & Taieb Znati, “Wireless Sensor Networks-
Technology, Protocols, And Applications”, John Wiley, 2007, ISBN :978-0-471-
74300
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CODE: PEC-CS-S-703
SUBJECT NAME: INTERNET OF THINGS
No. of Credits: 3

B.TECH 7" SEMESTER SESSIONAL: o5
L T P THEORY EXAM: 75
3 00 TOTAL : 100

Pre-requisites: Internet and web Technology, Computer Networks
Course Objectives:
1. Student will be able to learn the basics of IOT.
2. Student will be able to analyse basic protocols of wireless and MAC.
3. Students will get familiar with web of things.
4. Students will get basic knowledge of resource management.
MODULE-1: INTRODUCTION TO loT

Introduction to IoT, Characteristics of 10T, Physical design of 10T, Logical design of 10T,
Functional blocks of 10T, Communication models & APIs ,IoT & M2M Machine to Machine,
Difference between IoT and M2M, Software define Network, Challenges in 10T (Design

,Development, Security).
MODULE-2: NETWORK AND COMMUNICATION ASPECTS

Wireless medium access issues, MAC protocol survey, Survey routing protocols, Sensor
deployment & Node discovery, Data aggregation & dissemination.

MODULE-3: WEB OF THINGS

Web of Things vs Internet of things, two pillars of web, Architecture and standardization of
loT, Unified multitier-WoT architecture, WoT portals and Business intelligence, Cloud of
things: Grid/SOA and cloud computing, Cloud middleware, cloud standards

MODULE-4: RESOURCE MANAGEMENT IN IOT

Domain specific applications of 10T, Home automation, Industry applications, Surveillance
applications, Other 10T applications Clustering, Synchronization, Software agents.

Course Outcomes:
On successful completion of the course, the student will:
1. Understand the concepts of Internet of Things

2. Analyze basic protocols network



3. Understand the concepts of Web of Things along with its architecture and will be able
to differentiate WoT from loT.

4. Design IoT applications in different domain and be able to analyze their performance

REFERENCES:
1. Vijay Madisetti, Arshdeep Bahga, “Internet of Things: A Hands-On Approach”

2. Waltenegus Dargie,Christian Poellabauer, "Fundamentals of Wireless Sensor
Networks: Theory and Practice"
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TreuRicY e
1. “Natural Language Understanding” James Allen, -1995Benjamin/cummings Pub.
Comp. Ltd

2. “Language as a cognitive process”, Terry Winograd 1983, AW
3. “Natural Language processing in prolog”, G. Gazder, 1989, Addison Wesley.

4. “Introduction of Formal Language Theory”, MdljArbib&Kfaury, 1988, Springer
Verlog.



CODE: PEC-CS-D-701
SUBJECT NAME: SPEECH AND NATURAL LANGUAGE PROCESSING
No. of Credits:3

B.TECH 7" SEMESTER SESSIONAL: o5
L T P THEORY EXAM: 75
3 00 TOTAL : 100

Course Objectives:

1. To make the students familiar with difference levels/stages of natural language
processing and to introduce concept of Formal languages and grammars: Chomsky
hierarchy and problems associated (like Left-Associative grammars, ambiguous
grammars) with them.

2. To introduce the students with Morphology and Part of Speech Tagging by taking
examples from Hindi, English.

3. To introduce the top down and the bottom up parsing approaches and their respective
types of parsers.

4. To make the students familiar with grammar types like ATN & RTN.

5. To make the students familiar with the basic techniques of parsing like CKY, Earley
& Tomita‘s algorithms and role Hidden Markov Model in NLP

6. To make the students familiar with Semantics-knowledge and its utilization.

MODULE-1: AUTOMATIC SPEECG RECOGNITION

Introduction to Automatic Speech Recognition (ASR), Components in ASR, Challenges in
ASR, Issues in ASR based Application development.

MODULE-2: COMPONENTS OF NATURAL LANGUAGE PROCESSING

Lexicography, syntax, semantics, pragmatics: word level representation of natural languages
prosody& natural languages.

MODULE-3 FORMAL LANGUAGES AND GRAMMARS

Chomsky hierarchy, Left-Associative grammars, ambiguous grammars,resolution of
ambiguities. Introduction of top down and bottom up parsers.

MODULE-4: COMPUTATION LINGUISTICS:

Morphology of natural languages like Hindi, English etc.,Part of Speech Tagging (POS),
recognition and parsing of natural language structures: ATN & RTN, General techniques of
parsing: CKY, Earley& Tomita‘s algorithms. Introduction to Hidden Markov Model (HMM)

MODULE-5: SEMANTICS-KNOWLEDGE REPRESENTATION



Semantic networks logic and inference pragmatics, graph models and optimization, Prolog
for natural language semantic (e.g. DCG).

MODULE-6: APPLICATION OF NLP: INTELLIGENT WORK PROCESSORS

Machine translation, user interfaces, Man-Machine interfaces, natural language querying,
tutoring and authoring systems, speech recognition, commercial use of NLP.

Course outcomes:
Upon successful completion of the course, the student will be able to understand:

1. Difference levels/stages of natural language processing and the concept of Formal
languages and grammars: Chomsky hierarchy and problems associated (like Left
Associative grammars, ambiguous grammars) with them.

2. The top down and the bottom up parsing approaches and their respective types of
parsers like CKY, Earley & Tomita“s.

3. The Hidden Markov Model and its application in NLP.

4. The student will be able to write small ATN & RTN grammars for simple English
sentences.

5. The student will be able to do Morphology of words from natural languages like
Hindi, English and Semantics-knowledge and its important to understand the
documents.

REFERENCES

1. “Natural Language Understanding” James Allen, -1995Benjamin/cummings Pub.
Comp. Ltd

2. “Language as a cognitive process”, Terry Winograd 1983, AW
3. “Natural Language processing in prolog”, G. Gazder, 1989, Addison Wesley.

4. * Introduction of Formal Language Theory”, MdljArbib&K faury, 1988, Springer
Verlog.
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CODE: PEC-CS-D-702(1)
SUBJECT NAME: DATA ANALYTICS
NO OF CREDITS: 3

B.TECH 7" SEMESTER SESSIONAL: o5
L T P THEORY EXAM: 75
3 00 TOTAL : 100

Pre-requisites: High-school level linear algebra, and calculus, Knowledge of probability
theory, statistics, and programming

Course Objectives:

1. to get the students familiar about the Concepts of Descriptive and Inferential Statics
through tests

2. to study the concepts of ANOVA and Machine learning
3. to study in detail Supervised Learning and Classification techniques

4. to study the basic and advanced concepts of Unsupervised Learning and Challenges
for Big Data Analytics

MODULE-1: DESCRIPTIVE STATISTICS & INFERENTIAL STATISTICS

Introduction to the course Descriptive Statistics Probability Distributions Inferential Statistics
through hypothesis tests Permutation & Randomization Test

MODULE-2: REGRESSION & MACHINE LEARNING
Regression and ANOVA Regression ANOVA (Analysis of Variance)

Machine Learning: Introduction and Concepts Differentiating algorithmic and model based
frameworks Regression: Ordinary Least Squares, Ridge Regression, Lasso Regression, K
Nearest Neighbours, Regression & Classification

MODULE-3:SUPERVISED LEARNING WITH REGRESSION AND
CLASSIFICATION TECHNIQUES

Bias-Variance Dichotomy, Model Validation Approaches Logistic Regression, Linear
Discriminant Analysis Quadratic Discriminant Analysis Regression and Classification Trees
Support Vector Machines, Ensemble Methods: Random Forest, Neural Networks Deep
learning.

MODULE-4:UNSUPERVISED LEARNING AND CHALLENGES FOR BIG DATA
ANALYTICS

Clustering Associative Rule Mining Challenges for big data analytics, Creating data for
analytics through designed experiments Creating data for analytics through Active learning
Creating data for analytics through Reinforcement learning



Course Outcomes:

After completion of the course:

1.
2.
3.
4.

Students will be able to understand the statistical analysis methods.
Students will be able to understand the concepts of Regression and Machine Learning
Students will be able to Compare and contrast Supervised and Unsupervised learning

Students will be able to understand the major challenges related to Big Data Analytics

REFERENCES

1. Hastie, Trevor, et al. The elements of statistical learning. VVol. 2. No. 1. New
York: springer, 2009.

2. Montgomery, Douglas C., and George C. Runger. Applied statistics and
probability for engineers. John Wiley & Sons, 2010.

3. Michael Berthold, David J. Hand, Intelligent Data Analysis, Springer, 2007.

4. Anand Rajaraman and Jeffrey David Ullman, Mining of Massive Datasets,
Cambridge University Press, 2012.
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1. C.D.Manning, P. Raghavan and H.Schutze Introduction to Information Retrieval,
Cambridge University Press, 2008 (available at http://nlp.stanford.edu/IR-book).

2. B.Croft, D.Metzler, T.Strohman, Search Engines : Information Retrieval in Practice,
AddisionWesley, 2009 (available at http://ciir.cs.umass.edu/irbook/).



http://nlp.stanford.edu/IR-book)
http://ciir.cs.umass.edu/irbook/).

CODE: PEC-CS-D-702(11)
SUBJECT NAME: INFORMATION RETRIEVAL
No. of Credits:3

B.TECH 7" SEMESTER SESSIONAL: 25
L T P THEORY EXAM: 75
3 00 TOTAL: 100

Course Objectives:
1. To build an understanding of the fundamental concepts of Information Retrieval
2. To understand the elements of Web Search Engines and Crawlers

3. To familiarize students with the basic taxonomy and terminology of Indices and to
understand Heap‘s Law for estimation and Zipf*s law for modeling distribution of
terms

4. To understand dictionary compression and posting list compression and to introduce
the scoring , tf-idf weighting and vector space model for scoring

MODULE-1: INTRODUCTION TO INFORMATION RETRIEVAL

Information retrieval problem, an inverted index, Processing Boolean queries, The extended
Boolean model versus ranked retrieval, an inverted index, Bi-word indexes, Positional
indexes, Combination schemes

MODULE-2: SEARCH ENGINES

Basic Building Blocks and Architecture, Text Acquisition, Text Transformation, Index
Creation, User Interaction, Ranking, Evaluation.

MODULE-3: CRAWL SAND FEEDS

Crawling the Web, Retrieving Web Pages, The Web Crawler, Freshness, Focused Crawling,
Deep Web, Crawling Documents and Email, Storing the Documents, Detecting Duplicates

MODULE-4: INDEX CONSTRUCTION AND COMPRESSION

Hardware basics, Blocked sort-based indexing, Single-pass in-memory indexing, Distributed
indexing, Dynamic indexing, Index compression: Statistical properties of terms in
information retrieval, Heaps‘ law: Estimating the number of terms, Zipf*s law: Modeling the
distribution of terms, Dictionary compression, Dictionary as a string, Blocked storage,
Postings file compression

MODULE-5: SCORING, TERM WEIGHTING AND THE VECTOR SPACE MODEL



Parametric and zone indexes, Weighted zone scoring, Learning weights, The optimal weight,
Term frequency and weighting, Inverse document frequency, Tf-idf weighting, The vector
space model for scoring , Computing scores in a complete search system.

Course Outcomes:
After completion of the course, students will be able to:

1. Understand basic Information Retrieval Systems and learn how Boolean queries
are processed.

2. understand the basic concept of Search Engines their architecture and its various
functional components and understand the basic concept of Web crawlers and
their architecture

3. identify the different types of indices: inverted index, positional index, bi-word
index and be able make estimations and model distribution of terms and
compressions

4. enumerate various types of indices and also understand the concept of efficient
storage of indices and learn tf-idf scoring and vector space model scoring for
ranking

REFERENCES

1. C.D.Manning, P. Raghavan and H.Schutze Introduction to Information Retrieval,
Cambridge University Press, 2008 (available at http://nlp.stanford.edu/IR-book).

2. B.Croft, D.Metzler, T.Strohman, Search Engines : Information Retrieval in Practice,
AddisionWesley, 2009 (available at http://ciir.cs.umass.edu/irbook/).



http://nlp.stanford.edu/IR-book)
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1. Haykin S., “Neural Networks-A Comprehensive Foundations”, Prentice-Hall
International, New Jersey, 1999.

2. Anderson J.A., “An Introduction to Neural Networks”, PHI, 1999.

3. Satish Kumar, “Neural Networks: A Classroom Approach”

4. Hertz J, Krogh A, R.G. Palmer, “Introduction to the Theory of Neural Computation”,
Addison-Wesley, California, 1991.



CODE: PEC-CS-D-703
SUBJECT NAME: NEURAL NETWORKS AND DEEP LEARNING
No. of Credits:3

B.TECH 7" SEMESTER SESSIONAL: o5
L T P THEORY EXAM: 75
3 00 TOTAL : 100

Pre-requisites: Basics knowledge of Mathematics and Algorithms.
Course Objectives:
1. To introduce neural networks concepts and associated techniques
2. To design appropriate neural network based technique for a given scenario.

3. To introduce the concept of associative memories and their capabilities in pattern
completion and repair.

4. To introduce the unsupervised learning self organizing maps

MODULE-1: INTRODUCTION TO NEURAL NETWORKS

Artificial neurons, Neural networks and architectures, Feedforward and feedback
architectures, Learning types-supervised, unsupervised and reinforced, learning mechanisms-
Gradient Descent, Boltzmann, and Hebbian, Single Perceptron as classifier, Multi-layer
perceptron model. .

MODULE-2: RECURRENT NETWORKS

Attractor Neural Networks, Associative learning and Memory Model, Discrete Hopfield
Network, Condition for Perfect Recall in Associative Memory, Bi-direction Associative
memories (BAM)-Auto and Hetro-association, Boltzmann machine, Introduction to Adaptive
Resonance Networks.

MODULE-3: FEED FORWARD NETWORKS

Gradient Descent and Least Mean Squares Algorithm, Back Propagation Algorithms, Multi-
Class Classification Using Multi-layered Perceptrons., Support Vector Machine (SVM),
Radial Basis Function Networks: Cover's Theorem, Learning Mechanisms in RBF.

MODULE-4: PRINCIPAL COMPONENTS AND ANALYSIS

Introduction to PCA, Dimensionality reduction Using PCA, Hebbian-Based Principal
Component Analysis, Introduction to Self Organizing Maps : Cooperative and Adaptive
Processes in SOM, and Vector-Quantization Using SOM.

Course Outcomes:



After successful completion of the course, the students will be able to:

1. Use neural networks concepts and associated techniques for solving classification and
regression problems.

2. Design and Use neural networks for pattern recall, completion and repair.
3. Design and Use neural networks for self learning and unsupervised classifications.
4. Choose the appropriate classifier.

REFERENCES:

5. Haykin S., “Neural Networks-A Comprehensive Foundations”, Prentice-Hall
International, New Jersey, 1999.

6. Anderson J.A., “An Introduction to Neural Networks”, PHI, 1999.
7. Satish Kumar, “Neural Networks: A Classroom Approach”

8. Hertz J, Krogh A, R.G. Palmer, “Introduction to the Theory of Neural Computation”,
Addison-Wesley, California, 1991.
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1. Laurence A. Wolsey (1998, “Integer programming”. Wiley. ISBN 978-0-471-2836609.

2. Andreas Antoniou, “Practical Optimization Algorithms and
Engineering Applications”.

3. Edwin K., P. Chong & Stanislaw h. Zak, “An Introduction to Optimization”.

4. Dimitris Bertsimas; Robert Weismantel (2005), “Optimization over integers. Dynamic
Ideas”. ISBN 978-0-9759146-2-5.

5. John K. Karlof (2006), “Integer programming: theory and practice” .CRC Press.
ISBN 978-0-8493-1914-3.

6. H. Paul Williams (2009), “Logic and Integer Programming”. Springer. ISBN 978-0-
387-92279-9.

7. Michael Jinger; Thomas M. Liebling; Denis Naddef; George Nemhauser; William

8. R.Pulleyblank; Gerhard Reinelt; Giovanni Rinaldi; Laurence A. Wolsey, eds. (2009),
“50 Years of Integer Programmin”. 1958-2008: From the Early Years to the State-of-
the- Art. Springer. ISBN 978-3-540-68274-5.

9. Der-San Chen; Robert G. Batson; Yu Dang (2010), “ Applied Integer Programming;:
Modeling and Solution”. John Wiley and Sons. ISBN 978-0-470-37306-4.



CODE: PEC-CS-A-701
SUBJECT NAME: THEORY OF OPTIMIZATION TECHNIQUES
No. of Credits:3

B.TECH 7" SEMESTER SESSIONAL: o5
L T P THEORY EXAM: 75
3 00 TOTAL : 100

Pre-requisites: Linear Algebra and Numerical Methods
Course Objectives:

1. The objective of this course is to provide insight to the mathematical formulation of
real world problems.

2. To optimize these mathematical problems using nature based algorithms. And the
solution is useful, especially for NP-Hard problems.

MODULE-1:

Engineering applications of optimization, Formulation of design problems as mathematical
programming problems.

MODULE-2:
General Structure of Optimization Algorithms, Constraints, The Feasible Region.
MODULE-3:

Branches of Mathematical Programming: Optimization using calculus, Graphical
Optimization, Linear Programming, Quadratic Programming, Integer Programming, Semi
Definite Programming.

MODULE-4:

Optimization Algorithms like Genetic Optimization, Particle Swarm Optimization, Ant
Colony Optimization etc.

MODULE-5:
Real life Problems and their mathematical formulation as standard programming problems.
Course Outcomes:
After completion of course, students would be able to:
1. Apply basic concepts of mathematics to formulate an optimization problem

2. Understand and apply the concept of optimality criteria for various types of
optimization problems.



3. Solve various constrained and unconstrained problems in Single variable as well as
multivariable.

4. Apply the methods of optimization in real life situations.
REFERENCES
1. Laurence A. Wolsey (1998, “Integer programming”. Wiley. ISBN 978-0-471-2836609.

2. Andreas Antoniou, “Practical Optimization Algorithms  and
Engineering Applications”.

3. Edwin K., P. Chong & Stanislaw h. Zak, “An Introduction to Optimization™.

4. Dimitris Bertsimas; Robert Weismantel (2005), “Optimization over integers. Dynamic
Ideas”. ISBN 978-0-9759146-2-5.

5. John K. Karlof (2006), “Integer programming: theory and practice” .CRC Press.
ISBN 978-0-8493-1914-3.

6. H. Paul Williams (2009), “Logic and Integer Programming”. Springer. ISBN 978-0-
387-92279-9.

7. Michael Jinger; Thomas M. Liebling; Denis Naddef; George Nemhauser; William

8. R. Pulleyblank; Gerhard Reinelt; Giovanni Rinaldi; Laurence A. Wolsey, eds. (2009),
“50 Years of Integer Programmin”. 1958-2008: From the Early Years to the State-of-
the- Art. Springer. ISBN 978-3-540-68274-5.

9. Der-San Chen; Robert G. Batson; Yu Dang (2010), *“ Applied Integer Programming:
Modeling and Solution”. John Wiley and Sons. ISBN 978-0-470-37306-4.
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1. Fundamentals of the Internet and the World Wide Web, Raymond Greenlaw and
Ellen Hepp 2001, TMH .

2. Internet & World Wide Programming, Deitel,Deitel & Nieto, 2000, Pearson
Education

3. Complete idiots guide to java script,. Aron Weiss, QUE, 1997.

4. Network firewalls, Kironjeet syan - New Rider Pub.



CODE: PEC-CS-A-702
SUBJECT NAME: WEB AND INTERNET TECHNOLOGY
NO OF CREDITS: 3

B.TECH 7" SEMESTER SESSIONAL: o5
L T P THEORY EXAM: 75
3 00 TOTAL : 100

Pre-requisites: Computer Networks
Course Objectives:

1. To familiarize the students with the basic concepts of internet, its history, ways to
connect to internet and basics of world wide web and search engines.

2. To familiarize the student with the fundamental language of internet i.e. HTML

3. To teach the student aware of the concepts of cascading style sheets

4. To teach the student the students the basics of client side and Server side scripting
MODULE-1: INTRODUCTION TO NETWORKS AND WWW

Introduction to internet, history, Working of Internet, Modes of Connecting to Internet,
Internet Address, standard address, classful and classless ip addressing, subnetting,
supernetting, w3c consortium, searching the www: Directories search engines and Meta
search engines, search fundamentals, search strategies, Architecture of the search engines,
Crawlers and its types, Delivering multimedia over web pages, VRML.

MODULE-2:HYPERTEXT MARKUP LANGUAGE

The anatomy of an HTML document: Marking up for structure and style: basic page markup,
absolute and relative links, ordered and unordered lists, embedding images and controlling
appearance, table creation and use, frames, nesting and targeting.

MODULE-3:STYLE SHEETS

Separating style from structure with style sheets, Internal style specifications within HTML,
External linked style specification using CSS, page and site design considerations.

MODULE-4:CLIENT SIDE PROGRAMMING

Introduction to Client side programming, Java Script syntax, the Document object model,
Event handling, Output in JavaScript, Forms handling, cookies, Introduction to VBScript,
Form Handling.

MODULE 5 :SERVER SIDE SCRIPTING

CGl, Server Environment, Servlets, Servlet Architecture, Java Server Pages, JSP Engines,
Beans, Introduction to J2EE.



Course Outcomes:
At the end of the course/session the student would be

1. Acquainted with the basics of internet &search engines.

2. Have a hands on HTML

3. Learned the need and basics of CSS

4. Learned the concepts of client side and server side scripting.
REFERENCES

1. Fundamentals of the Internet and the World Wide Web, Raymond Greenlaw and
Ellen Hepp 2001, TMH .

2. Internet & World Wide Programming, Deitel,Deitel & Nieto, 2000, Pearson
Education

3. Complete idiots guide to java script,. Aron Weiss, QUE, 1997.

4. Network firewalls, Kironjeet syan - New Rider Pub.
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P. Pfleeger, Shari Lawrence Pfleeger Charles: Security in Computing, PHI.
William Stalling, Cryptography and Network Security, 3rd Edition. PHI New Delhi
William Stalling, Network Security Essentials, 2nd Edition. PHI New Delhi

Bruce Schneier, Niels Ferguson : Practical Cryptography, Wiley Dreamtech India Pvt.
Ltd.



CODE: PEC-CS-A-703
SUBJECT NAME: CRYPTOGRAPHY AND NETWORK SECURITY
No. of Credits:3

B.TECH 7" SEMESTER SESSIONAL: o5
L T P THEORY EXAM: 75
3 00 TOTAL : 100

Pre-requisites: Computer Networks
Course Objectives:

1. Understand the basic concept of Cryptography and Network Security, their
mathematical models.

2. Toimpart knowledge of major issues in network and computer system security,
focusing mainly on threats from malicious software and To understand common
attacks on computer networks and methods to detect and remediate such attacks.

3. To study various issues in security of MANETS and study various attacks.

4. To provide the students with the competences required for understanding various
issues in security of Wireless Security Networks and also various attacks against
security mechanism and routing.

MODULE-1:

Introduction What is security?, Need of security, Why is security so hard?, various goals of
security, Difference between Vulnerability, Threats, Attacks and control, Security goals,
aspects of security, security services, security attacks Encryption Techniques Terminology of
encryption, Requirement of encryption, cryptography, cryptanalysis, cryptanalytic attacks,
symmetric ciphers: Substitution ciphers, Transposition ciphers, Data Encryption Standard
(DES, Advanced Encryption Standard (AES), location of encryption devices, key
distribution, Public Key Cryptography and RSA, Diffie-Hellman Key Exchange, Message
Authentication and Hash Functions, MD5, SHA

MODULE-2:

Network Security Security services, Message confidentiality, Message integrity, message
authentication, digital signature, entity authentication. Authentication

applications: Kerberose 95, X.509 Authentication service, Public key infrastructure.
Electronic mail Security: Preety Good Privacy (PGP), IP Security: IP security overview, IP
security architecture, Authentication header, Encapsulating security Payload, Combining
security associations, Key management.

MODULE-3:

Security Attacks in MANET Security issues in MANET, Attacks in MANET: External
Attack, Internal attack, Black hole attack, warm hole attack, grey hole attack, Byzantine



attack, Sleep Deprivation attack, Flooding attack: RREQ flooding attack, Data flooding
Attack.

MODULE-4:

Security Attacks in Wireless Sensor Networks Security issues in WSN, Attacks in WSN :
Attack against Security mechanism, Attack against basic mechanism like routing: Spoofed,
altered, replayed routing, Information, Selective forwarding , Sinkhole attacks , Sybil attacks,
Wormholes, HELLO flood attacks

Course Outcomes:
After the completion of this course the student will able to:

1. Understand theory of fundamental cryptography, encryption and decryption
algorithms,

2. Build secure systems by use of block ciphers like AES, DES.

3. To be familiar with network security designs using available secure solutions and
advanced security issues and technologies.

4. To develop basic security enhancements in MANETS.

5. To know how authentication is implemented in wireless systems and understand
authentication protocols and processes.

REFERENCES:
1. P. Pfleeger, Shari Lawrence Pfleeger Charles: Security in Computing, PHI.
2. William Stalling, Cryptography and Network Security, 3rd Edition. PHI New Delhi
3. William Stalling, Network Security Essentials, 2nd Edition. PHI New Delhi

Bruce Schneier, Niels Ferguson : Practical Cryptography, Wiley Dreamtech India Pvt. Ltd.
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1. Pandey, .M., “Financial Management”, Vikas Publishing House, New Delhi.

2. Khan M.Y, and Jain P.K., “Financial Management”, Tata McGraw Hill, New Delhi



Keown, Arthur J., Martin, John D., Petty, J. William and Scott, David F, “Financial
Management”, Pearson Education

Chandra, Prasanna, “Financial Management”, TMH, New Delhi
. Van Horne, James C., “Financial Management and Policy”, Prentice Hall of India

. Brigham & Houston, “Fundamentals of Financial Management”, Thomson Learning,
Bombay.

Kishore, R., “Financial Management”, Taxman®s Publishing House, New Delhi



CODE: OEC-CS-701()
SUBJECT NAME: FINANCIAL MANAGEMENT
No. of Credits:3

B.TECH 7" SEMESTER SESSIONAL: o5
L T P THEORY EXAM: 75
3 00 TOTAL : 100

Course Objectives:

To develop understanding among the students regarding nature of finance and its interaction
with other Management functions and the objectives of Financial Management.

MODULE-1:

Financial management-scope finance functions and its organisation, objectives of financial
management; time value of money; sources of long term finance.

MODULE-2:

Investment decisions importance, difficulties, determining cash flows, methods of capital
budgeting with excel; risk analysis (risk adjusted discount rate method and certainty
equivalent method); cost of different sources of raising capital; weighted average cost of
capital.

MODULE-3:

Capital structure decisions-financial and operating leverage; EBIT/EPS Analysis, capital
structure theories- NI, NOI, traditional and M-M theories; determinants of dividend policy
and dividend models -Walter, Gordon & M.M. models.

MODULE-4:

Working Capital- meaning, need, determinants; estimation of working capital need,;
management of cash, inventory and receivables.

Course Outcomes:

1. It creates understanding among the students regarding the key decisions like
Investment, Financing and dividend Decisions of financial Management.

2. They are able to understand the usage and applications of leverages in financial
decisions.

3. The students are able to use their best knowledge in finance towards the value
creation for the organization.

4. The students will be made aware of working capital management concept.



RERERENCES:

1.
2.
3.

Pandey, I.M., “Financial Management”, Vikas Publishing House, New Delhi
Khan M.Y, and Jain P.K., “Financial Management”, Tata McGraw Hill, New Delhi

Keown, Arthur J., Martin, John D., Petty, J. William and Scott, David F, “Financial
Management”, Pearson Education

Chandra, Prasanna, “Financial Management”, TMH, New Delhi
Van Horne, James C., “Financial Management and Policy”, Prentice Hall of India

Brigham & Houston, “Fundamentals of Financial Management”, Thomson Learning,
Bombay.

Kishore, R., “Financial Management”, Taxmans Publishing House, New Delhi
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1. Gary P. Schneider, “Electronic Commerce”, Seventh Edition, CENGAGE Learning
India Pvt. Ltd., New Delhi.

2. K.K.Bajaj, D. Nag “E-Commerce”, 2nd Edition, McGraw Hill Education, New Delhi
3. P.T. Joseph, “E-Commerce An Indian Perspective”, PHI Publication, New Delhi.

4. Bhaskar Bharat, “Electronic Commerce-Technology and Application”, McGraw Hill
Education, New Delhi

5. Mary Sumner, “Enterprise Resource Planning”, 2005, PHI Learning India Pvt. Ltd. /
Pearson Education, Inc. New Delhi. 6. Chan, “E-Commerce fundamentals and
Applications”, Wiley India, New Delhi



CODE: OEC-CS-701(11)
SUBJECT NAME: E-COMMERCE AND ENTREPRENEURSHIP
No. of Credits:3

B.TECH 7" SEMESTER SESSIONAL: o5
L T P THEORY EXAM: 75
3 00 TOTAL : 100

Course Objectives:

1. To understand the basic concept of electronic transactions, types of business
models and about customer relationship management.

2. To study about various legal and ethical issues related to electronic transactions
and also understating the concepts of IPR.

3. To understand the skills of Entrepreneurship, to identify the projects and the
analysis and report making.

MODULE-1: INTRODUCTION TO E-COMMERCE

Need, importance, Business models, revenue models and business processes, economic forces
& e-commerce, identifying e-commerce opportunities, international nature of e-commerce,
technology infrastructure-internet & WWW,; Business strategies for ecommerce: Revenue
models in transaction, revenue strategic issues, customer behavior and relationship intensity,
advertising on the web, e-mail marketing, technology enabled CRM

MODULE-2: BUSINESS TO BUSINESS STRATEGIES

(Overview strategic methods for Developing E-Commerce) Purchasing, logistics and supply
activities, electronic data interchange (EDI), electronic data interchange on the internet,
supply chain management using internet technologies, electronic market place & portals
(Home shopping, E-marketing, Tele marketing), auctions, online auctions, virtual
communicative & web portals; legal, and ethical issues in e-commerce — use and protection
of intellectual property in online business, online crime, terrorism & warfare, ethical issues.

MODULE-3: ENTREPRENEURSHIP

Definition, Concept, Growth and role. The Entrepreneur: types, Characteristics, theories of
Entrepreneurial class, Urges and importance of Entrepreneurship Stimulants; Seed-Beds of
Entrepreneurship, Influencing Factors; Problems (Operational and Non-Operational) and
Obstacles. Entrepreneurial Management. Role of socio-economic environment

MODULE-4:

Skills for a New Class of Entrepreneurs, The Ideal Entrepreneurs, The Entrepreneurship
Audit, Identification of opportunities by an Entrepreneur, The steps to identify the project
Iventures, Process of converting business opportunities into reality. Feasibility Report and
analysis, Process of setting up a small scale industry / unit



MODULE-5:

Promotion of a venture, External Environment Analysis: Economic, Social, Technological
and competition, Legal Framework for establishing and fund raising Venture Capital: Sources
and Documents required.

Course Outcomes:

After completion of course, students would be able to:

1.
2.

The students will be able to understand the basic concepts of electronic transactions.
Study of various types of business models and customer relationship management.

Students will be able to understand about various business strategies and marketing
strategies.

4. Study of various legal and ethical issues related to electronic transactions.

5. Study of intellectual property rights and its importance.

6. Study of Entrepreneurship management

7. Study of analyzing the external environment, the competition and designing the
framework for establishing a venture capital.

8. Study of business intelligence and knowledge management tools.

REFERENCES:

1. Gary P. Schneider, “Electronic Commerce”, Seventh Edition, CENGAGE Learning
India Pvt. Ltd., New Delhi.

2. K.K.Bajaj, D. Nag “E-Commerce”, 2nd Edition, McGraw Hill Education, New Delhi

3. P.T.Joseph, “E-Commerce An Indian Perspective”, PHI Publication, NewDelhi.

4. Bhaskar Bharat, “Electronic Commerce-Technology and Application”, McGraw Hill
Education, New Delhi

5. Mary Sumner, “Enterprise Resource Planning”, 2005, PHI Learning India Pvt. Ltd. /

Pearson Education, Inc. New Delhi. 6. Chan, “ E-Commerce fundamentals and
Applications”, Wiley India, New Delhi
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1. fared P. Lander, R for Everyone: Advanced Analytics and Graphics, Pearson Edu.
nc.

2. Christian Heumann, Michael Schomaker and Shalabh, Introduction to Statistics and
Data Analysis - With Exercises, Solutions and Applications in R, Springer, 2016

3. Pierre Lafaye de Micheaux, Rémy Drouilhet, Benoit Liquet, The R Software-
Fundamentals of Programming and Statistical Analysis, Springer 2013

4. By Alain F. Zuur, Elena N. leno, Erik H.W.G. Meesters, A Beginner's Guide to R
(Use R) Springer 2009



CODE:OEC-Cs-701(111)
SUBJECT NAME: R PROGRAMMING
No. of Credits:3

B.TECH 7" SEMESTER SESSIONAL: o5
L T P THEORY EXAM: 75
3 00 TOTAL : 100

Pre-requisites: Basic Programming
CourseObjectives:
1. Understand what R is and what it can be used for
. Why would you choose R over another tool
. Troubleshoot software installs (keep your fingers crossed)

2
3
4. Gain familiarity with using R from within the RStudio IDE
5. Get to know the basic syntax of R functions

6

Be able to install and load a package into your R library

MODULE-1: INTRODUCTION

Getting R, R Version, 32-bit versus 64-bit, The R Environment, Command LinelInterface,
RStudio, Revolution Analytics RPE R Packages: Installing Packages, Loading Packages,
Building a Package

R Basics: Basic Math, Variables, Data Types, Vectors, Calling Functions, Function
Documentation, Missing DataAdvanced Data Structures: data frames, Lists, Matrices, Arrays

MODULE-2: R DATA

Reading Data into R: Reading CSVs, Excel Data, Reading from Databases, Data from Other
Statistical Tools, R Binary Files, Data Included with R, Extract Data from Web Sites

Statistical Graphics: Base Graphics, ggplot2
MODULE-3: R FUNCTIONS & STATEMENTS

Writing R Functions: Hello, World!, Function Arguments, ReturnValues, do.call Control
Statements: if and else, switch, ifelse, Compound TestsLoops: for Loops, while Loops,
Controlling Loops

MODULE-4: DATA MANIPULATION



Group Manipulation: Apply Family, aggregate, plyr, data.table Data Reshaping: cbind and
rbind, Joins, reshape2 Manipulating Strings: paste, sprint, Extracting Text, Regular

MODULE-5: R STATISTICS & LINEAR MODELING

Probability Distributions: Normal Distribution, Binomial Distribution, Poisson Basic
Statistics: Summary Statistics, Correlation and Covariance, T-Tests 200, ANOVA Linear
Models: Simple Linear Regression, Multiple Regression Generalized Linear Models: Logistic
Regression, PoissonModel Diagnostics: Residuals, Comparing Models, Cross-
Validation, Bootstrap, Stepwise Variable Selection

MODULE-6: NON-LINEAR MODELING

Nonlinear Models: Nonlinear Least Squares, Splines, Generalized Additive Models, Decision
Trees, Random Forests Clustering: K-means, PAM, Hierarchical Clustering

Course Outcomes:
After completion of the course, students will be able to:
1. Familiarize themselves with R and the RStudio IDE
2. Understand and use R functions
3. Install and load a package into your R library
4

. Get insight into the capabilities of the language as a productivity tool for data
manipulation and statistical analyses.

1. REFERENCES:

2. Jared P. Lander, R for Everyone: Advanced Analytics and Graphics, Pearson Edu.
Inc.

3. Christian Heumann, Michael Schomaker and Shalabh, Introduction to Statistics
and Data Analysis - With Exercises, Solutions and Applications in R, Springer,
2016

4. Pierre Lafaye de Micheaux, Rémy Drouilhet, Benoit Liquet, The R Software-
Fundamentals of Programming and Statistical Analysis, Springer 2013

5. By Alain F. Zuur, Elena N. leno, Erik H.W.G. Meesters, A Beginner's Guide to R
(Use R) Springer 2009
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Renewable energy Resources / Tiwari and Ghosal / Narosa

Renewable energy Technologies / Ramesh & kumar / Narosa

Non-Conventional Energy systems / K. Mittal / Wheeler

Renewable energy Sources and emerging technology by D.P. Kothari, K.C Singhal,

Non-Conventional Energy sources / G. D. Rai, Khanna Publishers.
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Renewable Energy Resources — Twidell



CODE: OEC-CS-701(1V)
SUBJECT NAME: NON-CONVENTIONAL ENERGY SOURCES
NO OF CREDITS: 3

B.TECH 7" SEMESTER SESSIONAL: o5
L T P THEORY EXAM: 75
3 00 TOTAL : 100

Course Objectives:
1. To learn various renewable energy sources
2. To gain understanding of integrated operation of renewable energy sources

3. To understand Power Electronics Interface with the Grid

MODULE-1:

Introduction, Distributed vs Central Station Generation Sources of Energy such as Micro-
turbines Internal Combustion Engines.

MODULE-2:

Introduction to Solar Energy, Wind Energy, Combined Heat and Power Hydro Energy, Tidal
Energy, Wave Energy Geothermal Energy, Biomass and Fuel Cells.

MODULE-3:

Power Electronic Interface with the Grid

MODULE-4:

Impact of Distributed Generation on the Power System Power Quality Disturbances
MODULE-5:

Transmission System Operation Protection of Distributed Generators Economics of
Distributed  Generation

Course Outcomes:
After completion of the course,Students will be able to:
1. Gain knowledge about renewable energy.

2. Understand the working of distributed generation system in autonomous/grid
connected modesKnow the Impact of Distributed Generation on Power System

REFERENCES:



Ranjan Rakesh, Kothari D.P, Singal K.C, “Renewable Energy Sources and Emerging
Technologies”, 2nd Ed. Prentice Hall of India ,2011

. Math H. Bollen, Fainan Hassan, “Integration of Distributed Generation in the Power
System”, July 2011,Wiley —IEEE Press

. Loi Lei Lai, Tze Fun Chan, “Distributed Generation: Induction and Permanent
Magnet Generators”, October 2007, Wiley-IEEE Press.

. Roger A. Messenger, Jerry Ventre, “Photovoltaic System Engineering”, 3rd Ed, 2010

. James F. Manwell, Jon G.McGowan, Anthony L Rogers, “Wind energy explained:
Theory Design and Application”, John Wiley and Sons 2nd Ed, 2010
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. Brahmananda, P.R. and V.A. Panchmukhi.[2001], Ed. ,,Development Experience in
Indian Economy, Inter-state Perspective,” Bookwell, New Delhi.

. Gupta,S.P.[1989],“Planning and  Development in India: A
Critique,“Allied Publishers Private Limited, New Delhi.

. Bhagwati, Jagdish.[2004],”In Defense of Globalization,” Oxford University
. Dhingra, Ishwar //C.[2006],"Indian Economy,” Sultan Chand and Sons, New Delhi.

. Datt, Ruddar and Sundaram, K.P.M.[Latest edition] ,“Indian Economy,” S. Chand and
Co, New Delhi



CODE: OEC-CS-702(1)
SUBJECT NAME: ECONOMIC POLICIES IN INDIA
No. of Credits:3

B.TECH 7" SEMESTER SESSIONAL: 25
L T P THEORY EXAM: 75
3 00 TOTAL: 100

Course Objectives:

The candidates at the post-graduate level are expected to analyze various issues pertaining to
India‘s economic development. The performance of the economy is to be assessed on the
backdrop of various Five Year Plans implemented in the economy. Wherever possible,
critical appraisal is expected by taking cognizance of the contemporary developments in the
economy.

MODULE-1: FRAMEWORK OF INDIAN ECONOMY

National Income: Trends and Structure of National Income

Demographic Features and Indicators of Economic Growth and Development Rural-
Urban Migration and issues related to Urbanization

Poverty debate and Inequality, Nature, Policy and Implications

Unemployment-Nature, Central and State Government‘s policies, policy implications,
Employment trends in Organized and Unorganized Sector

MODULE-2: DEVELOPMENT STRATEGIES IN INDIA

Agricultural- Pricing, Marketing and Financing of Primary Sector

Economic Reforms- Rationale of Economic Reforms, Liberalization, Privatization
and Globalization of the Economy,

Changing structure of India‘s Foreign Trade

Role of Public Sector- Redefining the role of Public Sector, Government Policy
towards Public Sector, problems associated with Privatization, issues regarding
Deregulation- Disinvestment and future of Economic Reforms

MODULE-3: THE ECONOMIC POLICY AND INFRASTRUCTURE
DEVELOPMENT

Energy and Transport
Social Infrastructure- Education, Health and Gender related issues, Social Inclusion

Issues and policies in Financing Infrastructure Developmen



¢ Indian Financial System- issues of Financial Inclusion, Financial Sector Reforms-
review of Monetary Policy of R.B.I. Capital Market in India.

MODULE-4: THE ECONOMIC POLICY AND INDUSTRIAL SECTOR
e Industrial Sector in Pre-reforms period, Growth and Pattern of Industrialization

e Industrial Sector in Post-reform period- growth and pattern of Micro, Small, Medium
Enterprises s, problems of India‘s Industrial Exports

e Labour Market- issues in Labour Market Reforms and approaches to Employment
Generation Basic

REFERENCES

6. Brahmananda, P.R. and V.A. Panchmukhi.[2001], Ed. ,,Development Experience in
Indian Economy, Inter-state Perspective,” Bookwell, New Delhi.

~

Gupta,S.P.[1989],Planning and  Development in India: A
Critique,“Allied Publishers Private Limited, New Delhi.

8. Bhagwati, Jagdish.[2004],”In Defense of Globalization,” Oxford University
9. Dhingra, Ishwar /C.[2006], Indian Economy,” Sultan Chand and Sons, New Delhi.

10. Datt, Ruddar and Sundaram, K.P.M.[Latest edition] ,“Indian Economy,” S. Chand and
Co, New Delhi
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waak:
1. Gautam Shroff, —Enterprise Cloud Computing Technology Architecture Applica
tionsl, Cambridge University Press; 1 edition, [ISBN: 978-0521137355], 2010.

2. Kai Hwang, Geoffrey C. Fox, Jack J. Dongarra, —Distributed and Cloud Com

puting: From parallel processing to IOTI Morgan Kaufmann Publishers; 1 edition
[ISBN: 978-0- 12-385880], 2012.



CODE: PEC-IT-1-703
SUBJECT NAME: BASICS OF CLOUD COMPUTING
NO OF CREDITS: 3

B.TECH 7" SEMESTER SESSIONAL: o5
L T P THEORY EXAM: 75
3 00 TOTAL : 100

Course objectives: The student will learn how to apply
1. Trust-based security model to real-world security problems.

2. An overview of the concepts, processes, and best practices needed to successfully
secure information within Cloud infrastructures.

3. Students will learn the basic Cloud types and delivery models and develop an
understanding of the risk and compliance responsibilities and Challenges for each
Cloud type and service delivery model.

MODULE-1: INTRODUCTION TO CLOUD COMPUTING

Online Social Networks and Applications, Cloud introduction and overview, Different
clouds, Risks, Novel applications of cloud computing .

MODULE-2: CLOUD COMPUTING ARCHITECTURE

Requirements, Introduction Cloud computing architecture, On Demand Computing
Virtualization at the infrastructure level, Security in Cloud computing environments, CPU
Virtualization, A discussion on Hypervisors Storage Virtualization Cloud Computing
Defined, The SPI Framework for Cloud Computing, The Traditional Software Model,
The Cloud Services Delivery Model Cloud Deployment Models Key Drivers to Adopting
the Cloud, The Impact of Cloud Computing on Users, Governance in the Cloud, Barriers
to Cloud Computing Adoption in the Enterprise .

MODULE-3: SECURITY ISSUES IN CLOUD COMPUTING

Infrastructure Security, Infrastructure Security: The Network Level, The Host Level, The
Application Level, Data Security and Storage, Aspects of Data Security, Data Security
Mitigation Provider Data and Its Security Identity and Access Management Trust
Boundaries and IAM, 1AM Challenges, Relevant IAM Standards and Protocols for Cloud
Services, IAM Practices in the Cloud, Cloud Authorization Management

MODULE-4: SECURITY MANAGEMENT IN THE CLOUD

Security Management Standards, Security Management in the Cloud, Availability
Management: SaaS, PaaS, laaS Privacy Issues Privacy Issues, Data Life Cycle, Key
Privacy Concerns in the Cloud, Protecting Privacy, Changes to Privacy Risk Management
and Compliance in Relation to Cloud Computing, Legal and Regulatory Implications,
U.S. Laws and Regulations, International Laws and Regulations

MODULE-5: AUDIT AND COMPLIANCE



Internal  Policy Compliance, Governance, Risk, and Compliance (GRC),
Regulatory/External Compliance, Cloud Security Alliance, Auditing the Cloud for
Compliance, Security-as-a-Cloud.

MODULE-6: DATA INTENSIVE COMPUTING

Map-Reduce Programming Characterizing Data-Intensive Computations, Technologies
for Data- Intensive Computing, Storage Systems, Programming Platforms, MapReduce
Programming, MapReduce Programming Model, Example Application

Course Outcomes:

After completion of course, students would be able to:

1. ldentify security aspects of each cloud model

2. Develop a risk-management strategy for moving to the Cloud

3. Implement a public cloud instance using a public cloud service provider

REFERENCES:

1. Gautam Shroff, —Enterprise Cloud Computing Technology Architecture Applica
tionsl, Cambridge University Press; 1 edition, [ISBN: 978-0521137355], 2010.

2. Kai Hwang, Geoffrey C. Fox, Jack J. Dongarra, —Distributed and Cloud Com
puting: From parallel processing to IOTI Morgan Kaufmann Publishers; 1 edition
[ISBN: 978-0- 12-385880], 2012.
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1. “Optical Network Design and Implementation (Networking Technology)”, by Vivek
Alwayn, Cisco press

2. “Handbook of Fiber Optic Data Communication”, Third Edition: A Practical Guide
to Optical Networking by Casimer De Cusatis



CODE: OEC-CS-702 (111)
SUBJECT NAME: OPTICAL NETWORK DESIGN
No. of Credits:3

B.TECH 7" SEMESTER SESSIONAL: 25
L T P THEORY EXAM: 75
3 00 TOTAL: 100

Course Objectives:

1. To make students familiar with SONET and SDH Architecture and add Drop
Multiplexer.

2. To make students aware of wavelength division multiplexing techniques.
3. Tointroduce T-Carrier multiplexed hierarchy.

4. To introduce features of SONET and SDH.

4. To study about LDP protocol in detail

MODULE-1: INTRODUCTION TO OPTICAL NETWORKING

Introduction SONET/SDH and dense wavelength-division multiplexing (DWDM) ,
Add/drop multiplexers (ADMs), DWDM, CWDM, Time-Division Multiplexing,
Synchronous TDMs, Statistical TDMs, Circuit Switched Networks, T-Carrier multiplexed
Hierarchy, DS framing, DS multiframing formats, D4 Superframe, D5 extended
superframe, E-Carrier multiplexed Hierarchy, TDM network elements, and Ethernet
switching.

MODULE-2:SONET ARCHITECTURES

SONET integration of TDM signals, SONET electrical and optical signals, SONET
Layers, SONET framing, SONET transport overhead, SONET alarms, multiplexing,
virtual tributaries, SONET network elements, SONET topologies, SONET protection
mechanisms, APS, two-fiber UPSR, DRI, and two-fiber and four-fiber BLSR rings.
SPR,RPR

MODULE-3:SDH ARCHITECTURES

SDH integration of TDM signals, SDH electrical and optical signals, SDH Layers, SDH
framing, SDH higher layer graming, SDH transport overhead, SDH alarms, multiplexing,
virtual containers, SDH network elements, SDH topologies, SDH protection mechanisms,
APS, 1+1 protection, 1:1protection, 1:N protection, Unidirection v/s bidirectionsl rings,
Path and multiplex section switching, Subetwork Connection protection rings, DRI, and
two-fiber and four-fiber Multiplex section-shared protection ring

MODULE-4:WAVELENGT-DIVISION MULTIPLEXING



Wavelength-division multiplexing principles, coarse wavelength-division multiplexing,
dense wavelength-division multiplexing, WDM systems, WDM characteristics,
impairments to transmission, and dispersion and compensation in WDM systems. Optical
link design, factors affecting system design, point-to-point link based on Q-factor and
OSNR, OSNR calculations for fiber amplifiers.

MODULE-5:LABEL DISTRIBUTION PROTOCOLS

The Label Distribution Protocol (LDP), Label Spaces, LDP Sessions, and Hello
Adjacencies , The LDP PDU Format, The LDP Message Format, The LDP Messages,
The Multi-Protocol Label Switching (MPLS) Architecture, Label Allocation Schemes,
The Next Hop Label Forwarding Entry (NHLFE), Explicit Routing, An Example of the
Use of the Label Stack, Schemes for Setting up an LSP

Course Outcomes:

Upon successful completion of the course, the student will be able to understand
1. SONET and SDH Architecture.

2. wavelength and time division multiplexing techniques.

3. SONET and SDH frames and their architectures

4. LDP protocol in detail.

REFERENCES

1. “Optical Network Design and Implementation (Networking Technology)”, by Vivek
Alwayn, Cisco press

2. “Handbook of Fiber Optic Data Communication”, Third Edition: A Practical Guide to
Optical Networking by Casimer De Cusati
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1. William Stallings, “HIGH SPEED NETWORKS AND INTERNET”, Pearson
Educatin, Second Edition, 2002.

2. Warland & Pravin Varaiya, “HIGH PERFORMANCE COMMUNICATION
NETWORKS?”, Jean Harcourt Asia Pvt. Ltd., II Edition, 2001.

3. [Irvan Pepelnjk, Jim Guichard and Jeff Apcar, “MLS and VPN architecture”, Cisco
Press, Volumel and 2, 2003.
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3 00 TOTAL : 100

Course Objectives:

1. To make the students familiar with High Speed Network technologies.

2. To make students aware of advantages and disadvantages of high speed technologies.
3. Study of techniques available for congestion control traffic management.

4. How to make congestion control in TCP and ATM.

5. To study integrated and differentiated services architecture.

6. Protocols for high speed communication

MODULE-1: HIGH SPEED NETWORKS

Frame Relay Networks — Asynchronous transfer mode — ATM Protocol Architecture,
ATM logical Connection, ATM Cell — ATM Service Categories — AAL.High Speed
LANSs: Fast Ethernet, Gigabit Ethernet, Fiber Channel — Wireless LANSs: applications,
requirements —Architecture of 802.11

MODULE-2:CONGESTION AND TRAFFIC MANAGEMENT
Queuing Analysis- Queuing Models — Single Server Queues — Effects of Congestion —

Congestion Control — Traffic management — Congestion Control in Packet Switching
Networks — Frame Relay Congestion Control.

MODULE-3:TCP AND ATM CONGESTION CONTROL
TCP Flow control — TCP Congestion Control — Retransmission — Timer Management —

Exponential RTO backoff — KARN‘s Algorithm — Window management — Performance
of TCPover ATM. Traffic and Congestion control in ATM — Requirements — Attributes —
Traffic Management Frame work, Traffic Control — ABR traffic Management — ABR rate
control, RM cell formats, ABR Capacity allocations — GFR traffic management.

MODULE-4:INTEGRATED AND DIFFERENTIATED SERVICES



Integrated Services Architecture — Approach, Components, Services- Queuing Discipline,
FQ, PS, BRFQ, GPS, WFQ — Random Early Detection, Differentiated Services

MODULE-5: PROTOCOLS FOR QOS SUPPORT
RSVP — Goals & Characteristics, Data Flow, RSVP operations, Protocol Mechanisms —

Multiprotocol Label Switching — Operations, Label Stacking, Protocol details — RTP —
Protocol Architecture, Data Transfer Protocol, RTCP.

Course outcomes:

1. Students will be able to understand basic high speed networks like Frame relay and
ATM.

2. Students will be familiar with advantages and disadvantages of high speed network.
3. Students will be aware of congestion control traffic management techniques.

4. Students will be aware of TCP and ATM congestion control techniques.

5. To learn the functionality of integrated and differentiated services architecture.

6. Familiarity with various high speed protocols currently available.

REFERENCES

1. William Stallings, “HIGH SPEED NETWORKS AND INTERNET”, Pearson
Educatin, Second Edition, 2002.

2. Warland & Pravin Varaiya, “HIGH PERFORMANCE COMMUNICATION
NETWORKS?”, Jean Harcourt Asia Pvt. Ltd., II Edition, 2001.

3. Irvan Pepelnjk, Jim Guichard and Jeff Apcar, “MLS and VPN architecture”, Cisco
Press, Volumel and 2, 2003.
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	(ए) वार्षिक परीक्षा अंक
	1. परियोजना मूल्यांकन   100 अंक
	2. परियोजना संगोष्ठी    50 अंक
	3. प्रोजेक्ट वाइवा    150 अंक
	(बी) सतत मूल्यांकन अंक
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	प्रोफ़ेशनल इलेक्टिव पाठ्यक्रम
	Professional Elective Courses
	सूची गैर-विस्तृत है और अध्ययन बोर्ड के अनुमोदन से समय-समय पर नए पाठ्यक्रमों के साथ संलग्न की जा सकती है।

	मूल्य वर्धित पाठ्यक्रम [वीएसी]*
	*अकादमिक परिषद की 20वीं बैठक में स्वीकृत के अनुसार उपरोक्त विषयों को पाठ्यक्रम में शामिल किया जाना है

	VALUE ADDED COURSE [VAC]*
	बी.टेक (ऑनर्स) के लिए अतिरिक्त आवश्यकताएँ
	यदि कोई छात्र एमओओसी के माध्यम से अतिरिक्त क्रेडिट पूरा करता है तो वह ऑनर्स के साथ अंडर-ग्रेजुएट (बी.टेक) प्राप्त करने के लिए पात्र होगा। (एआईसीटीई मॉडल पाठ्यक्रम, अध्याय 1(बी))। ऑनर्स डिग्री प्रदान करने के लिए अतिरिक्त क्रेडिट अर्जित करने के लिए निम्...
	नोट: सत्र 2019-20 से, बी.टेक कार्यक्रम के लिए, एक छात्र को प्रति वर्ष कम से कम एक एमओओसी पाठ्यक्रम (न्यूनतम 3 क्रेडिट) उत्तीर्ण करने की शर्त पर डिग्री की अवधि के दौरान कम से कम 12 क्रेडिट अर्जित करना होगा। छात्र द्वारा चुना गया एमओओसी डिग्री के प्रस्त...
	17वीं अकादमिक परिषद दिनांक 11.06.2019 में अनुमोदित ऑनलाइन पाठ्यक्रमों के लिए क्रेडिट ट्रांसफर/मोबिलिटी नीति को इसके लिए संदर्भित किया जा सकता है।
	The Credit Transfer/Mobility Policy for Online Courses approved in 17th Academic Council Dated 11.06.2019 may be referred for the same.

	विस्तृत पाठ्यक्रम
	DETAILED CURRICULUM CONTENTS
	इकाई 1: डीसी सर्किट (8 घंटे)
	इकाई 2: एसी सर्किट (8 घंटे)
	इकाई 3: पॉली फेज सिस्टम (5 घंटे)
	इकाई 4: ट्रांसफॉर्मर (6 घंटे)
	इकाई 5: विद्युत मशीनें (8 घंटे)
	इकाई 6: विद्युत प्रतिष्ठान (6 घंटे)
	पाठ्यक्रम के परिणाम:
	सुझाई गई पाठ्य पुस्तकें / संदर्भ पुस्तकें
	ऑनलाइन संसाधन:
	प्रयोगों/प्रदर्शनों की सूची:
	 बुनियादी सुरक्षा सावधानियां। माप उपकरणों का परिचय और उपयोग - वोल्टमीटर, एमीटर, मल्टी-मीटर, ऑसिलोस्कोप। वास्तविक जीवन रेसिस्टर, कैपेसिटर और इंडक्टर्स।
	 डीसी सर्किट में नेटवर्क प्रमेय का सत्यापन, थेवेनिन का प्रमेय, नॉर्टन का प्रमेय, सुपरपोजिशन प्रमेय आदि।
	 आरएल, और आरसी सर्किट की साइनसोइडल स्थिर स्थिति प्रतिक्रिया - प्रतिबाधा गणना और सत्यापन। विद्युत धारा और वोल्टेज के बीच चरण अंतर का अवलोकन। आरएलसी सर्किट में अनुनाद।
	 पॉली फेज सिस्टम, थ्री फेज कनेक्शन (स्टार और डेल्टा), थ्री फेज पावर का मापन।
	 ट्रांसफॉर्मर: एक ऑसिलोस्कोप पर नो-लोड करंट वेवफॉर्म का अवलोकन (बीएच कर्व नॉनलाइनरिटी के कारण नॉन-साइनसॉइडल वेव-शेप को हार्मोनिक्स के बारे में चर्चा के साथ दिखाया जाना चाहिए)। ट्रांसफार्मर की लोडिंग प्रक्रिया: प्राथमिक और माध्यमिक वोल्टेज और धाराओं, और शक�
	 मशीनों के कट-आउट सेक्शन का प्रदर्शन: डीसी मशीन (कम्यूटेटरब्रश व्यवस्था), इंडक्शन मशीन (गिलहरी केज रोटर), सिंक्रोनस मशीन (फील्ड विंगिंग - स्लिप रिंग अरेंजमेंट) और सिंगल-फेज इंडक्शन मशीन।
	प्रयोगशाला के परिणाम

	Module 1: DC Circuits (8 hours)
	Module 2: AC Circuits (8 hours)
	Module3: Poly Phase Systems (5 hours)
	Module 4: Transformers (6 hours)
	Module 5: Electrical Machines (8 hours)
	Module 6: Electrical Installations (6 hours)
	Course Outcomes:
	Suggested Text / Reference Books
	Online Recourses:
	ii. Basic Electrical Technology Laboratory [L: 0; T: 0; P: 2]
	List of experiments/demonstrations:
	 Basic safety precautions. Introduction and use of measuring instruments –voltmeter, ammeter, multi-meter, oscilloscope. Real-life resistors, capacitors and inductors.
	 Verification of network theorem in DC circuits, Thevenin’s Theorem, Norton’s, Theorem, Superposition Theorem etc.
	 Sinusoidal steady state response of R-L, and R-C circuits – impedance calculation and verification. Observation of phase differences between current and voltage. Resonance in R-L-C circuits.
	 Poly phase systems, three phase connections (star and delta), measurement of three phase power.
	 Transformers: Observation of the no-load current waveform on an oscilloscope (non- sinusoidal wave-shape due to B-H curve nonlinearity should be shown along with a discussion about harmonics). Loading of a transformer: measurement of primary and secondar�
	 Demonstration of cut-out sections of machines: dc machine (commutatorbrush arrangement), induction machine (squirrel cage rotor), synchronous machine (field winging - slip ring arrangement) and single-phase induction machine.
	 Torque Speed Characteristic of separately excited dc motor.
	 Components of LT switchgear.
	Laboratory Outcomes
	(i) रसायन विज्ञान [लेक्चर: 3; ट्यूटोरियल:1; प्रयोगशाला: 0 (4 क्रेडिट)]
	इकाई – एक
	परमाणु और आणविक संरचना: श्रोडिंगर समीकरण, एक बॉक्स समाधान में कण और संयुग्मित अणुओं और नैनोकणों के लिए उनका अनुप्रयोग, हाइड्रोजन परमाणु तरंग फ़ंक्शन के रूप और इन कार्यों के भूखंडों को उनके स्थानिक विविधताओं का पता लगाने के लिए, द्विपरमाणुक अणुओं के आण...
	इकाई – दो
	स्पेक्ट्रोस्कोपिक तकनीक और अनुप्रयोग: स्पेक्ट्रोस्कोपी के सिद्धांत और चयन नियम। इलेक्ट्रॉनिक स्पेक्ट्रोस्कोपी। प्रतिदीप्ति और चिकित्सा में इसके अनुप्रयोग। कंपन और घूर्णी डायटोमिक अणुओं की स्पेक्ट्रोस्कोपी। अनुप्रयोग। परमाणु चुंबकीय अनुनाद और चुंबकीय अ...
	इकाई - तीन
	अंतर-आणविक बल और संभावित ऊर्जा सतहें: आयनिक, द्विध्रुवीय और वैनडर वाल्स इंटरेक्शन। वास्तविक गैसों की अवस्था और महत्वपूर्ण घटनाओं की स्थिति के समीकरण। H3, H2F और HCN  की संभावित ऊर्जा सतहें और इन सतहों पर प्रक्षेप पथ ।
	इकाई - चार
	रासायनिक संतुलन में मुक्त ऊर्जा का उपयोग: थर्मोडायनामिक कार्य: ऊर्जा, एन्ट्रापी और मुक्त ऊर्जा। एन्ट्रापी और मुक्त ऊर्जा का अनुमान। मुक्त ऊर्जा और ईएमएफ। सेल क्षमता, नर्नस्ट समीकरण और अनुप्रयोग। एसिड बेस, ऑक्सीकरण में कमी और घुलनशीलता संतुलन। पानी रसा...
	इकाई - पाँच
	आवधिक गुण: प्रभावी नाभिकीय आवेश, कक्षकों का प्रवेश, s, p, d और f के रूपांतर आवर्त सारणी में परमाणुओं की कक्षीय ऊर्जा, इलेक्ट्रॉनिक विन्यास, परमाणु और आयनिक आकार, आयनीकरण ऊर्जा, इलेक्ट्रॉन आत्मीयता और वैद्युतीयऋणात्मकता, ध्रुवीकरण, ऑक्सीकरण अवस्थाएँ, स...
	इकाई - छह
	त्रिविम (Stereochemistry): तीन आयामी संरचनाओं का प्रतिनिधित्व, संरचनात्मक समावयवी (structural isomers) और स्टीरियोआइसोमर, विन्यास और समरूपता और चिरायता, एनैन्टीओमर (enantiomers), डायस्टेरोमर्स (diastereomers) ऑप्टिकल गतिविधि, पूर्ण विन्यास, गठनात्मक व...
	इकाई - सात
	कार्बनिक प्रतिक्रियाएं और एक दवा अणु का संश्लेषण: प्रतिस्थापन प्रतिक्रियाओं का परिचय, योग प्रतिक्रियाएं, विलोपन प्रतिक्रियाएं, ऑक्सीकरण प्रतिक्रियाएं, छंटनी प्रतिक्रियाएं, चक्रगति प्रतिक्रियाएं, सामान्यतः इस्तेमाल की जाने वाली दवा के अणु का संश्लेषण ।

	सुझाई गई पाठ्य पुस्तकें / संदर्भ पुस्तकें
	(ii) रसायन विज्ञान प्रयोगशाला [लेक्चर:0; ट्यूटोरियल: 0; प्रयोगशाला: 3 (1.5 क्रेडिट)]
	निम्नलिखित में से 10-12 प्रयोगों का विकल्प:
	1. सतह तनाव और श्यानता का निर्धारण
	2. पतली परत क्रोमैटोग्राफी
	3. पानी की कठोरता को दूर करने के लिए आयन एक्सचेंज कॉलम
	4. पानी की क्लोराइड सामग्री का निर्धारण
	5. हिमांक बिंदु अवसाद का उपयोग करने वाले अणुसंख्य गुणधर्म
	6. अभिक्रिया की दर का निर्धारण
	7. सेल स्थिरांक और समाधान के चालकता का निर्धारण
	8. पोटेंशियोमेट्री रेडॉक्स क्षमता और ईएमएफ का निर्धारण
	9. एक बहुलक/दवा का संश्लेषण
	10. एक तेल का साबुनीकरण/अम्ल मान
	11. नमक का रासायनिक विश्लेषण
	12. जालीदार संरचनाएं और गोले की पैकिंग
	13. संभावित ऊर्जा सतहों के मॉडल
	14. रासायनिक दोलन- आयोडीन घड़ी प्रतिक्रिया
	15. दो अमिश्रणीय द्रवों के बीच किसी पदार्थ के विभाजन गुणांक का निर्धारण
	16. चारकोल द्वारा एसिटिक अम्ल का अधिशोषण
	17. pH के रूप में आइसोइलेक्ट्रिक बिंदु के प्रदर्शन के लिए केशिका विस्कोमीटर का उपयोग जिलेटिन सॉल और/या अंडे के सफेद भाग के जमाव के लिए न्यूनतम श्यानता।
	Unit-2: Spectroscopic Techniques and Applications (8 Lectures)
	Unit 3: Intermolecular Forces and Potential Energy Surfaces (4 Lectures)
	Unit 5: Periodic Properties (4 Lectures)
	Unit 6: Stereochemistry (4 Lectures)
	Unit 7: Organic Reactions and Synthesis of a Drug Molecule (4 Lectures)
	Suggested Text Books
	Course Outcomes

	(ii) Chemistry Laboratory [L: 0; T: 0; P: 3 (1.5 credits)]
	Choice of 10-12 experiments from the following:
	Laboratory Outcomes
	इकाई 1: गणना: (6 घंटे)
	इकाई 2: गणना: (6 घंटे)
	इकाई 3: मैट्रिक्स (यदि सदिश स्थान पढ़ाया जाना है) (8 घंटे)
	इकाई 4: वेक्टरस्पेस (पूर्वापेक्षा 4 बी) (10 घंटे)
	इकाई 5: वेक्टरस्पेस (पूर्वापेक्षा 4 बी - सी) (10 घंटे)

	सुझाई गई पाठ्य पुस्तकें / संदर्भ पुस्तकें
	Module 1: Calculus (6 Hours)
	Module 2: Calculus (6 Hours)
	Module 3: Matrices (In Case Vector Spaces is to be Taught) (8 Hours)
	Module 4: Vector Spaces (Prerequisite 4B) (10 Hours)
	Module 5: Vector Spaces (Prerequisite 4B-C) (10 Hours)
	Textbooks/References:
	प्रयोगों की सूची:

	नोट:- उपरोक्त सूची में से कम से कम नौ अभ्यास करने चाहिए; शेष तीन या तो उपरोक्त सूची से किए जा सकते हैं या संबंधित संस्थान द्वारा पाठ्यक्रम के दायरे और संस्थान में उपलब्ध सुविधाओं के अनुसार डिजाइन किए जा सकते हैं।
	List of Exercises:

	NOTE: - At least nine exercises should be performed from the above list; remaining three may either be performed from above list or designed by the concerned institution as per the scope of the syllabus and facilities available in institute.

	English [L: 2, T: 0, P: 0 (Credit:2)]
	Detailed contents:
	1. VOCABULARY BUILDING
	2. BASIC WRITING SKILLS
	3. IDENTIFYING COMMON ERRORS INWRITING
	4. NATURE AND STYLE OF SENSIBLEWRITING
	5. WRITING INTRODUCTION AND CONCLUSION

	English Lab [L: 0, T: 0, P: 2 (Credit 1)]
	Suggested Readings:
	Course Outcomes
	विस्तृत पाठ्यक्रम
	DETAILED CURRICULUM CONTENTS

	(i) अर्धचालक भौतिक विज्ञान [लेक्चर: 3; ट्यूटोरियल:1; प्रयोगशाला: 0 (4 क्रेडिट)]
	इकाई 1: इलेक्ट्रॉनिक सामग्री (8 घंटे)
	इकाई 2: अर्धचालक (10 घंटे)
	इकाई 3: लाइट-सेमीकंडक्टर इंटरेक्शन (6 घंटे)
	इकाई 4: माप (6 घंटे)
	इकाई 5: इंजीनियरिंग सेमीकंडक्टर सामग्री (6 घंटे)

	सुझाई गई पाठ्य पुस्तकें / संदर्भ पुस्तकें
	(ii) भौतिकी प्रयोगशाला [लेक्चर: 0; ट्यूटोरियल:0; प्रयोगशाला: 3 (1.5 क्रेडिट)]
	(i) Physics (Semiconductor Physics) [L: 3;T: 1;P: 0 (4 credits)]
	Unit 1: Electronic Materials (8 Hours)
	Unit 2: Semiconductors (10 Hours)
	Unit 3: Light-Semiconductor Interaction (6 Hours)
	Unit 4: Measurements (6 Hours)
	Unit 5: Engineering Semiconductor Materials (6 Hours)
	References:

	(ii) Semiconductor Physics Laboratory [L: 0; T: 0; P: 3 (1.5 Credits)]
	Reference Books:
	इकाई 1: मूलसंभावना (12 घंटे)
	इकाई 2: सततप्रायिकतावितरण (4 घंटे)
	इकाई 3: द्विभाजितवितरण (4 घंटे)
	इकाई 4: बुनियादीसांख्यिकी (8 घंटे)
	इकाई 5: लागूसांख्यिकी (8 घंटे)
	इकाई 6: छोटेनमूने (4 घंटे)

	सुझाई गई पाठ्य पुस्तकें / संदर्भ पुस्तकें
	Module 1: Basic Probability (12 Hours)
	Module 2: Continuous Probability Distributions (4 Hours)
	Module 3: Bivariate Distributions (4 Hours)
	Module 4: Basic Statistics (8 Hours)
	Module 5: Applied Statistics (8 Hours)
	Module 6: Small Samples (4 Hours)
	Text / References:

	(i) प्रोग्रामिंग समस्या समाधान के लिए [लेक्चर: 3; ट्यूटोरियल:0; प्रयोगशाला: 0 (3 क्रेडिट)]
	[संपर्क घंटे: 40]
	पाठ्यक्रम के उद्दशेय
	इकाई 1: प्रोग्रामिंग का परिचय (4 व्याख्यान)
	इकाई 2: अंकगणितीय अभिव्यक्तियाँ और पूर्वता (2 व्याख्यान)
	इकाई 3:  एरेज़ (6 व्याख्यान)
	इकाई 4: बुनियादी एल्गोरिदम (6 व्याख्यान)
	इकाई 5: फंक्शन्स (5 व्याख्यान)
	इकाई 6: रिकर्सन (4 -5 व्याख्यान)
	इकाई 7: स्ट्रक्चर (4 व्याख्यान)
	इकाई 8: पॉइंटर्स (2 व्याख्यान)
	इकाई 9:
	पाठ्यक्रम के परिणाम

	(ii) प्रयोगशाला- समस्या समाधान के लिए प्रोग्रामिंग
	[लेक्चर: 0; ट्यूटोरियल:0; प्रयोगशाला: 4 (2 क्रेडिट)]
	प्रयोगशाला के परिणाम

	i. Programming for Problem Solving [L: 3; T: 0; P: 0 (3 credits)] [contact hrs: 40]
	Unit 1: Introduction to Programming (4 Lectures)
	Unit 2: Arithmetic Expressions and Precedence (2 Lectures)
	Unit 3: Arrays (6 Lectures)
	Unit 4: Basic Algorithms (6 Lectures)
	Unit 5: Function (5 Lectures)
	Unit 6: Recursion (4 -5 Lectures)
	Unit 7: Structure (4 Lectures)
	Unit 8: Pointers (2 Lectures)
	Unit 9:
	Suggested Text Books
	Suggested Reference Books
	Course Outcomes

	ii. Laboratory - Programming for Problem Solving [L: 0; T: 0; P: 4 (2 Credits)]
	Laboratory Outcomes
	भाग-बी
	भाग- सी
	नोट: छात्रों द्वारा प्रत्येक भाग से कम से कम 8 अभ्यास किए जाने हैं।
	DETAILED CURRICULUM CONTENTS

	विषय: एनालॉग इलेक्ट्रॉनिक परिपथ
	क्रेडिट: 3
	मॉड्यूल 1: डायोड सर्किट
	मॉड्यूल 2: बीजेटी सर्किट
	मॉड्यूल 3: MOSFET सर्किट
	मॉड्यूल 4: विभेदक, बहु चरण और आपरेशनल एम्पलीफायर
	मॉड्यूल 5: आपरेशनल एम्पलीफायर के  लिनीअर अनुप्रयोगों
	मॉड्यूल 6: आपरेशनल एम्पलीफायर के नान लिनीअर अनुप्रयोगों
	Module 1: Diode Circuits
	Module 2: Bjt Circuits
	Module 3: Mosfet Circuits
	Module 4: Differential, Multi-Stage and Operational Amplifiers
	Module 5: Linear Applications of Op-Amp
	Module 6: Nonlinear Applications of Op-Amp
	5. P. R. Gray, R. G. Meyer and S. Lewis, “Analysis and Design of Analog Integrated Circuits”, John Wiley & Sons, 2001.

	विषय: डेटा संरचनाएं और एल्गोरिदम
	क्रेडिट: 3
	CODE: PCC-CS-301
	MODULE 1: INTRODUCTION
	MODULE 2: STACKS AND QUEUES
	MODULE 3: LINKED LISTS
	MODULE 4: SORTING AND HASHING
	Course Outcomes:

	विषय: डिजिटल इलेक्ट्रॉनिक्स
	क्रेडिट: 3
	CODE: ESC-302
	Course Objectives:
	MODULE 1: FUNDAMENTALS OF DIGITAL SYSTEMS AND LOGIC FAMILIES
	MODULE 2: COMBINATIONAL DIGITALCIRCUITS
	MODULE 3: SEQUENTIAL CIRCUITS AND SYSTEMS
	MODULE 4: A/D AND D/A CONVERTERS
	MODULE 5: SEMICONDUCTOR MEMORIES AND PROGRAMMABLE LOGIC DEVICES
	Course Outcomes:

	विषय: गणित- III (कैलकुलस एंड ऑर्डिनरी डिफरेंशियल इक्वेशन)
	क्रेडिट: 3
	CODE: BSC-301
	Pre-requisites: Calculus, Multivariable Calculus (Differentiation)
	Course Objectives:
	MODULE 1: SEQUENCES AND SERIES
	Convergence of sequence and series, tests for convergence, power series, Taylor's series. Series or exponential, trigonometric and logarithmic functions.
	MODULE 2: MULTIVARIABLE CALCULUS (DIFFERENTIATION)
	Limit, continuity and partial derivatives, directional derivatives, total derivative; Tangent plane and normal line; Maxima, minima and saddle points; Method of Lagrange multipliers; Gradient, curl and divergence.
	MODULE 3: MULTIVARIABLE CALCULUS (INTEGRATION)
	Multiple Integration: double and triple integrals (Cartesian and polar), change of order of integration in double integrals, Change of variables (Cartesian to polar). Theorems of Green, Gauss and Stokes, orthogonal curvilinear coordinates, Simple appl...
	MODULE 4: FIRST ORDER ORDINARY DIFFERENTIAL EQUATIONS
	Exact, linear and Bernoulli‘s equations, Euler‘s equations, Equations not of first degree:
	equations solvable for p, equations solvable for y, equations solvable for x and Clairaut‘s type.
	MODULE 5: ORDINARY DIFFERENTIAL EQUATIONS OF HIGHER ORDERS
	Second order linear differential equations with variable coefficients, method of variation of parameters, Cauchy-Euler equation; Power series solutions; Legendre polynomials, Bessel functions of the first kind and their properties.
	Course Outcomes:
	REFERENCES
	CODE: HSMC-01
	MODULE 1: INFORMATION DESIGN AND DEVELOPMENT
	MODULE 2: TECHNICAL WRITING, GRAMMAR AND EDITING
	MODULE 3: SELF DEVELOPMENT AND ASSESSMENT
	MODULE 4: COMMUNICATION AND TECHNICAL WRITING
	MODULE 5: ETHICS
	REFERENCES:
	2. Diane Hacker, Pocket Style Manual, Bedford Publication, New York, 2003. (ISBN 0312406843)
	4. Raman Sharma, Technical Communications, Oxford Publication, London, 2004.
	6. Sharma, R. and Mohan, K. Business Correspondence and Report Writing, TMH New Delhi 2002.
	CODE: PCC-CS-302
	MODULE 1: INTRODUCTION
	MODULE 2: PROGRAMMING IN MATLAB
	MODULE 3: ARRAYS AND GRAPHICS
	MODULE 4: FILE HANDLING AND DEBUGGING
	Course Outcomes:
	REFERENCES:
	WEB REFERENCES
	विस्तृत पाठ्यक्रम
	DETAILED CURRICULUM CONTENTS
	REFERENCES:
	2. Susanna S. Epp, Discrete Mathematics with Applications,4th edition, Wadsworth Publishing Co. Inc.
	4. J.P. Tremblay and R. Manohar, Discrete Mathematical Structure and It‟s Application to Computer Science”, TMG Edition, TataMcgraw-Hill
	CODE: PCC-CS-401
	MODULE-1:
	MODULE-2:
	MODULE-3:
	MODULE-4:
	MODULE-5:
	Course Outcomes:
	REFERENCES:
	2. Susanna S. Epp, Discrete Mathematics with Applications,4th edition, Wadsworth Publishing Co. Inc.
	4. J.P. Tremblay and R. Manohar, Discrete Mathematical Structure and It‟s Application to Computer Science”, TMG Edition, TataMcgraw-Hill
	CODE: PCC-CS-402
	MODULE-1:
	MODULE-2:
	MODULE-3:
	MODULE-4:
	Course Outcomes:
	1. “Computer Organization and Design: The Hardware/Software Interface”, 5th Edition by David A. Patterson and John L. Hennessy, Elsevier.
	3. “Computer Architecture and Organization”, 3rd Edition by John P. Hayes WCB/McGraw-Hill
	5. “Computer System Design and Architecture”, 2nd Edition by Vincent P. Heuring and Harry F. Jordan, Pearson Education.
	1. To understand evolution and types of OS and to understand the structure, components and functions of OS.
	2. To learn about Processes, threads and various Scheduling policies.
	3. To understand process concurrency and synchronization.
	4. To understand the principles of concurrency and Deadlocks.
	5. To understand various memory management schemes.
	6. To understand virtual memory management, Disk management, I/O management and File systems
	MODULE-1:
	MODULE-2:
	MODULE-3:
	MODULE-4:
	MODULE-5:
	MODULE-6:
	Course Outcomes:
	CODE: PCC-CS-404
	MODULE-1: INTRODUCTION
	MODULE-2: FUNDAMENTAL ALGORITHMIC STRATEGIES
	MODULE-3: GRAPH AND TREE TRAVERSAL ALGORITHMS
	MODULE-4:TRACTABLE AND INTRACTABLE PROBLEMS
	MODULE-5:ADVANCED TOPICS
	Course Outcomes:
	CODE: HSMC-02
	MODULE-1:
	MODULE-2:
	MODULE-3:
	MODULE-4:
	MODULE-5:
	MODULE-6:
	REFERENCES:
	2. Chopra P. N., Principle of Economics, Kalyani Publishers
	4. H. L. Ahuja., Modern economic theory, S. Chand
	6. Mishra S. K., Modern Micro Economics, Pragati Publications
	8. Gupta Shashi K., Management Accounting, Kalyani Publication
	CODE: MC-03

	जे. सी. बोस विज्ञान और प्रौद्योगिकी विश्वविद्यालय, वाईएमसीए, फरीदाबाद
	J. C. BOSE UNIVERSITY OF SCIENCE & TECHNOLOGY, YMCA, FARIDABAD
	विस्तृत पाठ्यक्रम
	DETAILED CURRICULUM CONTENTS
	6. M. J. Robert “Fundamentals of Signals and Systems”, McGraw Hill Education, 2007.
	CODE: ESC-501
	MODULE-1: INTRODUCTION TO SIGNALS AND SYSTEMS
	MODULE-2: BEHAVIOR OF CONTINUOUS AND DISCRETE-TIME LTI SYSTEMS
	MODULE-3: FOURIER, LAPLACE AND Z- TRANSFORMS
	MODULE-4: SAMPLING AND RECONSTRUCTION
	Course Outcomes:
	REFERENCES:
	CODE: PCC-CS-501
	MODULE-1:
	MODULE-2:
	MODULE-3:
	MODULE-4:
	MODULE-5:
	MODULE-6:
	Course Outcomes
	REFERENCES:
	2. “Principles of Database and Knowledge – Base Systems”, Vol 1 by J. D. Ullman, Computer Science Press.
	मॉड्यूल-1: औपचारिक भाषाएं और ऑटोमेटा सिद्धांत
	मॉड्यूल-2: कंपाइलर डिजाइन-विश्लेषण
	मॉड्यूल-3: कंपाइलर डिजाइन-संश्लेषण
	पाठ्यक्रम के परिणाम:
	SUBJECT NAME: FORMAL LANGUAGES, AUTOMATA AND COMPILER DESIGN
	NO OF CREDITS: 3
	MODULE-1: FORMAL LANGUAGES AND AUTOMATA THEORY
	MODULE-2: COMPILER DESIGN-ANALYSIS
	MODULE-3: COMPILER DESIGN-SYNTHESIS
	Course Outcomes:
	REFERENCES
	CODE: PCC-CS-503
	MODULE-1: ABSTRACT DATA TYPES
	MODULE-2: FEATURES OF OBJECT-ORIENTED PROGRAMMING
	MODULE-3: DESIGN PATTERNS
	MODULE-4: GENERIC TYPES AND COLLECTIONS
	MODULE-5: GUIS. GRAPHICAL PROGRAMMING WITH SCALA AND SWING
	MODULE-6: THE SOFTWARE DEVELOPMENT PROCESS
	Course Outcomes:
	विषय का नाम: जीव विज्ञान

	1. 1. “Biology: A global approach” Campbell, N. A.; Reece, J. B.; Urry, Lisa; Cain, M, L.; Wasserman, S. A.; Minorsky, P. V.; Jackson, R. B. Pearson Education Ltd
	CODE: BSC-01
	SUBJECT NAME: BIOLOGY
	MODULE 1: INTRODUCTION
	MODULE 2: CLASSIFICATION
	MODULE 3: Genetics
	MODULE 4: BIOMOLECULES
	MODULE 5: ENZYMES
	MODULE 6: INFORMATION TRANSFER
	MODULE 7: MACROMOLECULAR ANALYSIS
	MODULE 8: METABOLISM
	MODULE 9: MICROBIOLOGY
	Course Outcomes:
	1. “Biology: A global approach” Campbell, N. A.; Reece, J. B.; Urry, Lisa; Cain, M, L.; Wasserman, S. A.; Minorsky, P. V.; Jackson, R. B. Pearson Education Ltd
	SUBJECT NAME: INTRODUCTION TO GRAPH THEORY
	NO OF CREDITS: 3
	Course Objectives:
	MODULE-2: PATHS AND CIRCUITS
	MODULE-3: TREES AND FUNDAMENTAL CIRCUITS
	MODULE-4: MATRIX REPRESENTATION OF GRAPHS
	MODULE-5: PLANAR AND DUAL GRAPH
	MODULE-6: GRAPH ALGORITHMS
	Course Outcomes:
	2. Pipelined and Parallel processor design by Michael J. Fiynn – 1995, Narosa.
	CODE: PEC-CS-S-501
	MODULE-2: PROGRAM AND NETWORK PROPERTIES
	MODULE-3: CACHE MEMORY NOTION
	MODULE–4: MEMORY SYSTEM DESIGN
	Course Outcomes
	REFERENCES:
	2. Pipelined and Parallel processor design by Michael J. Fiynn – 1995, Narosa.
	कोड: पीईसी-सीएस-डी-501
	मॉड्यूल-2: अनसुपरवाइज्ड लर्निंग
	मॉड्यूल-3:
	मशीन लर्निंग एल्गोरिदम और मॉडल चयन का मूल्यांकन, सांख्यिकीय लर्निंग थ्योरी का परिचय, एन्सेम्बल मेथड्स (बूस्टिंग, बैगिंग, रैंडम फॉरेस्ट)
	मॉड्यूल-4:
	मॉड्यूल-5:
	स्केलेबल मशीन लर्निंग (ऑनलाइन और डिस्ट्रीब्यूटेड लर्निंग), बायेसियन लर्निंग का परिचय और अनुमान, मशीन लर्निंग और वर्गीकरण विधियों की विभिन्न शिक्षण तकनीकों में हालिया रुझान।
	पाठ्यक्रम के परिणाम:
	कोर्स पूरा होने के बाद, छात्र निम्न में सक्षम होंगे:
	1. विभिन्न आईओटी अनुप्रयोगों में एक विशेष मशीन सीखने के दृष्टिकोण के लिए उपयोग की जा सकने वाली विशेषताओं को निकालना।
	2. विभिन्न मशीन लर्निंग तकनीकों के पेशेवरों और विपक्षों की तुलना और तुलना करना और किसी विशेष मशीन लर्निंग दृष्टिकोण को कब लागू करना है, इसकी जानकारी प्राप्त करना।
	3. विभिन्न मशीन लर्निंग दृष्टिकोणों और प्रतिमानों का गणितीय विश्लेषण करना।
	2. Trevor Hastie, Robert Tibshirani, Jerome Friedman, The Elements of Statistical Learning, Springer 2009 (freely available online)
	CODE: PEC-CS-D-501
	MODULE-1: SUPERVISED LEARNING (REGRESSION/CLASSIFICATION)
	MODULE-2: UNSUPERVISED LEARNING
	MODULE-3:
	MODULE-4:
	MODULE-5:
	Course outcomes:
	REFERENCES:
	2. Trevor Hastie, Robert Tibshirani, Jerome Friedman, The Elements of Statistical Learning, Springer 2009 (freely available online).
	CODE: PEC-CS-A-501
	SUBJECT NAME: IMAGE PROCESSING
	MODULE-1: DIGITAL IMAGE FUNDAMENTALS
	MODULE-2: IMAGE ENHANCEMENTS AND FILTERING
	MODULE-3: COLOR IMAGE PROCESSING
	MODULE-4: IMAGE SEGMENTATION
	MODULE-5: IMAGE COMPRESSION
	Course Outcomes
	REFERENCES
	2. Anil Kumar Jain, Fundamentals of Digital Image Processing, Prentice Hall of India.2nd edition 2004
	2. The Constitution of India by P.M.Bakshi
	SUBJECT NAME: CONSTITUTION OF INDIA
	NO OF CREDITS: 0
	CONSTITUTION OF INDIA– BASIC FEATURES AND FUNDAMENTAL PRINCIPLES
	COURSE CONTENT
	Course Outcomes:
	REFERENCES:
	2. The Constitution of India by P.M.Bakshi
	विषय का नाम: सार्वभौमिक मानव मूल्य 2: सद्भाव को समझना
	क्रेडिट की संख्या: 0
	मॉड्यूल-2: मानव में सद्भाव को समझना - स्वयं में सद्भाव!
	मॉड्यूल-3: परिवार और समाज में सद्भाव को समझना- मानव-मानव संबंधों में सद्भाव
	मॉड्यूल-4: प्रकृति और अस्तित्व में सामंजस्य को समझना - सह-अस्तित्व के रूप में संपूर्ण अस्तित्व
	मॉड्यूल-:5 व्यावसायिक नैतिकता पर सद्भाव की उपरोक्त समग्र समझ के निहितार्थ
	सन्दर्भ पुस्तक
	मूल्यांकन
	CODE: H-102
	Human Values Course
	Universal Human Values 2: Understanding Harmony
	MODULE-2: Understanding Harmony in the Human Being - Harmony  in Myself!
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