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VISION AND MISSION OF THE INSTITUTION

Vision

World class quality technical education with strong ethical values.

Mission

We at TCE shall strive continuously,

e Academic excellence in Science, Engineering and Technology through
dedication to duty, commitment to research, innovation in learning and
faith in human values.

e Enable the students to develop into outstanding professionals with high
ethical standards capable of creating, developing and managing global
engineering enterprises.

o Fulfill expectations of the society and industry by equipping students with
state of art technology resources for developing sustainable solutions.

o Achieve these through team efforts making Thiagarajar College of

Engineering the socially diligent trend setter in technical education.

Approved in Board of Studies Meeting on 15.11.2014 Approved in 49" Academic Council Meeting on 04.12.2014



THIAGARAJARCOLLEGE OF ENGINEERING

(A Govt. Aided, ISO 9001:2000 Certified Autonomous Institution Affiliated to AnnaUniversity)
MADURAI-625 015

DEPARTMENT OF INFORMATION TECHNOLOGY
Telephone: +91-452-2482240-42
Fax: +91-452-2483427 Website: http://www.tce.edu

VISION

Evolve into a Centre of Excellence for Education and Research in

Information Technology.

MISSION

e Attaining academic excellence through well designed curriculum
adaptable to dynamic technological needs, competent faculty and
innovative teaching-learning process.

e Promoting collaborative research through special interest groups, state
of the art research labs and Industry Institute Interactions.

e Facilitating value added courses to produce highly competent and
socially conscious information technology professionals and

entrepreneurs.

Approved in Board of Studies Meeting on 15.11.2014 Approved in 49" Academic Council Meeting on 04.12.2014
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THIAGARAJAR COLLEGE OF ENGINEERING

(A Govt. Aided, ISO 9001:2000 Certified Autonomous Institution Affiliated to Anna University)
MADURAI-625 015

DEPARTMENT OF INFORMATION TECHNOLOGY

Programme Specific Outcomes

B.Tech (Information Technology) Programme

Upon the successful completion of B-Tech Information Technology, the students will be able to:

PSOs for B.Tech Information Technology Corresponding POs

PSO1 | Provide appropriate IT solutions in Data PO1, PO2, PO3, PO4
Engineering, Distributed Computing, Information
Security and Mobile Technologies domains.

PSO2 | Select suitable computer-based tools for the PO5, PO6
analysis, design and development of IT based
systems adhering to professional standards and

practices.
PS03 | Exhibit teamwork skills with professional ethics PO7, P08, P09, PO10,
and serve as effective member of societal and PO11, PO12

multidisciplinary projects

Passed in Board of Studies Meeting on 04.11.2017 Approved in 55" Academic Council Meeting on 15.12.2017



THIAGARAJAR COLLEGE OF ENGINEERING

(A Govt. Aided, ISO 9001:2000 Certified Autonomous Institution Affiliated to Anna University)
MADURAI-625 015

DEPARTMENT OF INFORMATION TECHNOLOGY

Programme Educational Objectives

B.Tech (Information Technology) Programme

PEO 1. Graduates of the programme will provide IT solutions to address the business and
societal needs.

PEO 2. Graduates of the programme will contribute significantly in the technological
developments of Information Technology through research practices.

PEO 3. Graduates of the programme will hone their professional expertise in quest for
improved career opportunities through sustained learning.

PEO 4. Graduates of the programme will lead a team of diversified professionals with good

communication skills, leadership virtues and professional ethics.

Passed in Board of Studies Meeting on 04.11.2017 Approved in 55" Academic Council Meeting on 15.12.2017



B.Tech Information Technology 2014-15

PROGRAM OUTCOMES

1. Engineering Knowledge: Apply knowledge of Mathematics, Science, Engineering
fundamentals and core Information Technology Skills to the solutions of complex engineering
problems in Data Engineering, Distributed Systems, Information Security and Management,
Mobile Technologies and Software Design and Development.

2. Problem Analysis: Identify, formulate, research literature and analyze complex engineering
problems in Data Engineering, Distributed Systems, Information Security and Management,
Mobile Technologies and Software Design and Development reaching substantiated
conclusions using first principles of mathematics, natural sciences and engineering sciences.

3. Design/Development of solutions: Design software solutions for complex engineering
problems in Data Engineering, Distributed Systems, Information Security and Management,
Mobile Technologies for a given specification with appropriate consideration for the public
health and safety, security, cultural, societal and environmental considerations.

4. Conduct Investigation of complex problems: Use research based knowledge and
research methods in the design and conduct of experiments, organization, analysis and
interpretation of data to identify patterns, produce meaningful conclusions and
recommendations for complex problems in Data Engineering, Distributed Systems,
Information Security and Management, Mobile Technologies and Software Design and
Development.

5. Modern Tool Usage: Create, select, and apply appropriate techniques, resources, and
modern engineering and IT tools including prediction and modeling to complex engineering
activities in Data Engineering, Distributed Systems, Information Security and Management,
Mobile Technologies and Software Design and Development with an understanding of its
limitations.

6. 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 in Data Engineering, Distributed Systems,
Information Security and Management, Mobile Technologies and Software Design and
Development.

7. 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.

8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities and
norms of the engineering practice in managing information technology resources and in

providing IT solutions and services.

Approved in Board of Studies Meeting on 15.11.2014 Approved in 49" Academic Council Meeting on 04.12.2014



B.Tech Information Technology 2014-15

9. Individual and Team work: Function effectively as an individual, and as a member or leader
in diverse teams, and in multidisciplinary settings to deliver reports, programs, projects,
presentations and other deliverables related to information technology requirements of an
organization.

10. 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.

11. 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 multidisciplinary team, to manage projects in Information Technology and
related fields.

12. 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 changes.

PEO vs. PO Mapping

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

PEO1.

Career S S S M S M M S S S S S
accomplishments

PEO2. | g | s | s|s|s| mM|mM|s|s| s | m]|s
Research

PEO3. sl s | s|s|s|vc|s|cldoc]| || s
Sustained learning

PEO4. L L L L L M M S S S S S

Transferable skills
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B.Tech Information Technology 2014-15

Graduate Attributes defined by NBA

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

problems.

2. Problem analysis: Identify, formulate, research literature, and analyse complex
engineering problems reaching substantiated conclusions using first principles of

mathematics, natural sciences, and engineering sciences.

3. 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.

4. Conduct investigations of complex problems: 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.

5. Modern tool usage: Create, select, and apply appropriate techniques, resources, and
modern engineering and IT tools including prediction and modelling to complex engineering

activities with an understanding of the limitations.

6. 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.

7. 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.

8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities and

norms of the engineering practice.

9. Individual and team work: Function effectively as an individual, and as a member or

leader in diverse teams, and in multidisciplinary settings.

10. 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.

Approved in Board of Studies Meeting on 15.11.2014 Approved in 49" Academic Council Meeting on 04.12.2014



B.Tech Information Technology 2014-15

11. 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.

12. 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.

GA vs. PO Mapping

Approved in Board of Studies Meeting on 15.11.2014 Approved in 49" Academic Council Meeting on 04.12.2014



The recommended distribution of credits for each category is given Table 1.

B.E./B.Tech. Regulation _CBCS_2018-19

Table1: Credit Distribution

S.No Category Credits Credits
(Regular) (Lateral)
A. Foundation Courses 53 - 58 23-28
Humanities and Social Science (HSS) 9-11 6-8
Basic Science (BS) 21 6
Engineering Science (ES) 23-26 11-14
B. Professional Core Courses 55 45
C. Elective Courses 24 - 48 24 -48
Programme specific Elective 12 -24 12-24
Programme Elective for Expanded Scope 6-12 6-12
General Elective 3-6 6
Foundation Elective 3-6 6
D. Project, Seminar, Internship in industry or at 15 15
Higher Learning institutions
E. Mandatory Courses prescribed by AICTE/UGC - -
(Not to be included for CGPA)
Minimum Credits to be earned for the award of 160 120
the Degree (from Ato D) (from A to D)
and the and the
successful successful
completion of completion of
Mandatory Mandatory
Courses Courses
4.2.1 Personality and Character Development:
All students shall register, on admission, in any one of the personality and character
development programmes (NCC/NSS) and undergo training and attends camps as
prescribed by the respective officers / coordinators. The training shall include classes
on hygiene and health awareness and also training in first aid.
¢ National Cadet Corps (NCC) will have a number of parades/camps specified by
the NCC officer.
o National Service Scheme (NSS) will have social service activities in and around
the college specified by the NSS coordinator
e Sports, games, drills and physical exercises specified by the Physical Director
While the training activities will normally be during weekends, the camp will normally
be during vacation period. Every student shall put in a minimum attendance in the
training and attend the camp. The training and camps shall be completed during the
first year of the programme. However, for valid reasons, the Principal may permit a
student to complete this requirement in the second year.
4.3 In assigning the credits for the courses, 1 hour lecture/week, 1 hour tutorial/week,

2 hours practical/week, 2 hours project work or seminar/week is equivalent to

1 credit.

Approved in 56" Academic Council Meeting on 21.07.2018



B.TECH SCHEDULING OF COURSES 2019

Theory cum - Mandatory
Theory Practical Practical Audit Courses i
Semester Credits
1 2 3 4 5 6 7 8 9 10
18MA110 18PHB20 18CHB30 18ES150 18ME160 18PH180 18CH190
Engineering Physics Chemistry Engineering Engineering Physics Chemistry
| Calculus ?3) ?3) Exploration Graphics Laboratory Laboratory - 22
) (©)] 4 (1) (1)
18MA210 181T220 181T230 181T280 18ES290 18CHAAOQ 18
Matrices and Problem Solving Operating Workshop Lateral Environmental
" Ordinary Using Computers Systems 1) Thinking Sciences
Differential ®3) ®3) 1)
Equations (3)
18IT310 181T361 18ES390
Discrete IT operations and Design
m Mathematics (3) Management Thinking ) 19
@) @
18CHABO
18'T‘.110 Constitution of
v Probab!ht'y and India 22
Statistics
(©)
18IT511 18ITPXO_ 18IT571 18ES590 18CHACO
Prog. Elective Essence of
System .
® Thinkin Indian 22
9 Knowledge
(2
Engineering 181T630 181TPX0 18ES690
Science Elective Programming Prog. Elective Engineering
VI 18YYEXO0 for Internet of 3) Design Project - 22
3) Things (3) 3)
18ITPX0 18ITPX0 18ITPX0 18ES790
Prog. Elec. Prog. Elec Prog. Elec. Capstone
Vil 3) ®3) ®3) Design Project 20
@)
18ITPX0 18ITPX0 181T810
Prog. Elec. Prog. Elec. Project
Vil (©) (©) 9) - 15

Passed in Board of Studies Meeting on 4.07.2020

Total Credits:160
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Humanities and Social Science Engineering Science

[ ]

Basic Science

[ ]

Audit Courses

Core Courses I:I Programme Electives

[ ]

General/Foundation
Elective

[ ]

L]
Project I:I

General/Foundation/Programme
Elective I:I
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B.Tech Information Technology —2018-2019

THIAGARAJAR COLLEGE OF ENGINEERING, MADURALI- 625 015
(A Govt. Aided, 1SO 2000:2008 certified Autonomous Institution affiliated to Anna University)

Degree: B.Tech

CDIO-CATEGORIZATION OF COURSES

A. Foundation Courses:
a. Humanities and Social Science 9-11

Programme: INFORMATION TECHNOLOGY

Total Credits to be earned: 53-58

S.No | Course Name of the Course Number of Hours / | Credit | Prerequisite
Code Week
L | T | P
THEORY
1.| 18EG180 | English 2 0 0 2 NIL
2.| 18IT490 | Project Management 3 0 0 3 NIL
3.] 18IT540 | Accounting and Finance 3 0 0 3 NIL
THEORY CUM PRACTICAL
4. | 18EG460 | Professional Communication | 1 [ 0 | 2 | 2 [NIL
PRACTICAL
5. | 18EG170 | English Laboratory | o | o | 2 | 1 [NIL
b. Basic Science 21
S.No | Course Name of the Course Number of Hours / | Credit | Prerequisite
Code Week
L| 1T | P
THEORY
1.| 18MA110 | Engineering Calculus 3 1 0 4 NIL
2.| 18PHB20 | Physics 3 0 0 3 NIL
3.| 18CHB30 | Chemistry 3 0 0 3 NIL
4.| 18MA210 | Matrices and Ordinary 3 0 0 3 NIL
Differential Equations
5.| 18IT310 | Discrete Mathematics 3 0 0 3 NIL
6.| 18IT410 | Probability and Statistics 3 0 0 3 NIL
THEO|RY CUM PFTACTICAL | | | |
PRACTCIAL
7.| 18PH180 | Physics Lab 0 0 2 1 NIL
9. | 18CH190 | Chemistry Lab 0 0 2 1 NIL

c. Engineering Science 23-26

Passed in Board of Studies Meeting on 4.07.2020

Approved in 60" Academic Council Meeting on 25.7.2020




B.Tech Information Technology —2018-2019

S.No Course Name of the Course Number of Hours | Credit | Prerequisite
Code / Week
L | T | P
THEORY
1.| 18ES150 Engineering Exploration 3 0 0 3 NIL
2.| 1811220 Problem Solving Using 3 0 0 3 NIL
Computers
3.| 18ES390 Design Thinking 1 0 2 2 NIL
THEORY CUM PRACTICAL
5 | 18ME160 Engineering Graphics 3 0 2 4 NIL
6 | 18IT360 IT operations and 2 0 2 3 NIL
Management
7 | 18IT361 IT operations and 2 0 2 3 NIL
Management
8. | 18IT630 Programming for Internet 2 0 2 3 18IT430
of Things
9 | 18ES590 System Thinking 1 0 1 2 NIL
PRACTCIAL
10 | 18IT280 Workshop 0 0 2 1 NIL
11 | 18ES290 Lateral Thinking 0 0 2 1 NIL
c.1.Engineering Science Electives (3)
S.No Course Name of the Course Number of Hours | Credit | Prerequisite
Code / Week
L | TP
THEORY
1. | 18ITEAO Data Analytics 3 0 0 3 NIL
2. | 18MTEAO Integrated Product 3 0 0 3 NIL
Development
3. | 18MTEBO Battery Management 3 0 0 3 NIL
System
4. | 18MEEAO Total quantity 3 0 0 3 NIL
management
5 | 18CEEAO Geology 3 0 0 3 NIL
6 | 18CEEBO Building Planning and 3 0 0 3 NIL
Services
7 | 18CEECO Sustainable Development 3 0 0 3 NIL
8 | 18CEEDO Energy Science and 3 0 0 3 NIL
Engineering
9 | 18ECEAO Introduction To MEMS 3 0 0 3 NIL
10 | 18ECEBO Foundations FOR Machine 3 0 0 3 NIL
Learning
11 | 18ECECO IOT Sensors and Device 3 0 0 3 NIL
12 | 18ECEDO Blockchain Technology 3 0 0 3 NIL
13 | 18ECEEQ 5G Wireless Networks 3 0 0 3 NIL
14 | 18ECEAO Introduction To MEMS 3 0 0 3 NIL
THEORY CUM PRACTICAL
5 18CSEAO Data Science using 2 0 2 3 NIL
Python
B. Professional Core Courses: Credits to be earned: 55

Passed in Board of Studies Meeting on 4.07.2020 Approved in 60" Academic Council Meeting on 25.7.2020




B.Tech Information Technology —2018-2019

S.No Course Name of the Course Number | Credit | Prerequisite
Code of
Hours /
Week
LIT]P
THEORY
1 1817230 Operating Systems 3/0]0 3 NIL
2 1817240 Computer Organization and Design [ 3]0 0 3 NIL
3 18IT320 Object Oriented Programming 3/{0]0 3 NIL
4. 18IT330 Software Engineering 3/0]0 3 NIL
5. 18IT340 Data Structures 31010 3 NIL
6 1817420 Algorithm Design Principles 31010 3 NIL
7 18IT430 Computer Networks 3/{0]0 3 NIL
8 1817440 Database Management Systems 3/0]0 3 NIL
9. [18IT511 Web Technologies 3/0]0 3 NIL
10. | 18IT520 Information Security 31010 3 NIL
11. | 18IT530 Data Mining 31010 3 NIL
12. | 1817610 Cloud Computing 3/0]0 3 NIL
13. | 18IT710 Human Computer Interaction 31010 3 NIL
THEORY CUM PRACTICAL
14| 18IT260 Essentials of Information 2102 3 NIL
Technology
15 18IT660 Mobile Application Development 2102 3 1817320
PRACTCIAL
16.| 18IT270 Python Programming Lab. 0]0]2 1 NIL
17 18IT370 Object Oriented Programming Lab 0|02 1 NIL
18. 18IT380 Data Structures Lab 0|10]2 1 NIL
19, 18IT470 Computer Networks Lab. 0|02 1 NIL
20. 18IT480 Database Management Systems 0|02 1 NIL
Lab
21| 18IT571 Web Technologies Lab. 0/0|2 1 NIL
22| 18IT580 Information 0|02 1 NIL
Security Lab
23 18IT670 Cloud Computing Lab 0]0]|2 1 NIL
24 1811770 Virtual Platforms Lab 0]0]2 1 NIL
25 18IT780 Human Computer Interaction 0|02 1 NIL
Lab
C. Elective Courses: Credits to be earned: 24-48
a. Programme Specific Elective Credits to be earned: 12-24
S.No Course Name of the Course Number of Credit | Prerequisite
Code Hours / Week
L TP
Data Engineering
1. | 18ITPAO [ Machine Learning 13 Jo Jo I3 | 18IT530
Distributed System
2. | 18ITPDO Distributed Application 3 0 0 3 NIL
Development
3. | 18ITPGO Service Oriented 3 0 0 3 NIL
Computing

Information Security

Passed in Board of Studies Meeting on 4.07.2020 Approved in 60" Academic Council Meeting on 25.7.2020




B.Tech Information Technology —2018-2019

4. | 18ITPMO Ethical Hacking 3 0 0 3 181T430
Mobile Technologies
5. | 18ITPJO Wireless and Mobile 3 0 0 3 181T430
Communication
6. | 18ITPLO Cyber Physical Systems | 3 0 0 3 NIL
Cognitive Science
7. ‘ 18ITPHO ‘Computer Vision | 3 ‘ 0 ‘ 0 ‘ 3 NIL
Software Desigh and Development
8. | 18ITPQO Software Testing 3 0 0 3 NIL
9. | 18ITPRO C# and .NET 3 0 0 3 18IT320
FRAMEWORK
Supported Courses
10.| 18ITPSO Theory of Computation 3 0 0 3 18IT310
11.| 18ITPTO Principles of Compiler 3 0 0 3 18IT310
Design
b. Programme Specific Elective for Expanded Scope Credits to be earned: 6-12
S.No | Course Name of the Course Number of | Credit | Prerequisite
Code Hours /
Week
L|T]P
Data Engineering
12.| 18ITPBO Deep Learning 3 0 0 3 NIL
13.| 18ITPCO Information Retrieval 3 10 |0 3 NIL
14, 18IT2DO0 Data Science And Al |2 |0 0 2 NIL
Applicatons
Distributed System
15.| 18ITPEO Fog Computing 3 |0 0 3 18IT430
18IT610
16.| 18ITPFO Software Defined Networks 3 10 |0 3 1817430
17.| 18CS1C0O | Containerization 1 |0 |O 1 NIL
Technologies(COMMON TO IT
AND CSE)
Information Security
18.| 18ITPNO | Cyber forensics 3 10 |0 3 NIL
19.| 18ITPPO Blockchain Technologies 3 |0 0 3 1817520
20.| 18IT2B0O Penetration Testing 2 |0 0 2 NIL
Methodologies
21.| 18IT2CO0 Edge And Mobility Network 2 |0 0 2 NIL
Security Solutions
Mobile Technologies
22.| 18IT2A0 Multiplatform Mobile |2 |0 |0 |2 NIL
Application Development

C. General Elective

Passed in Board of Studies Meeting on 4.07.2020

Credits to be earned: 3-6
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B.Tech Information Technology —2018-2019

S.No Course Name of the Course Number of Hours Credit | Prerequisite
Code / Week
L T P
1.| 18ITGAO Database Management 3 0 0 3 NIL
System
2. 18ITGBO Python for Data science | 3 0 0 3 NIL
3. 18ITGCO Object Oriented 3 0 0 3 NIL
Programming using Java
4. 18ITGDO Software Engineering 0 0 NIL
5. 18ITGEO Cloud Technologies 3 0 0 NIL
6. 18ITGFO Assistive Technology 3 0 0 3 NIL

d. Foundation Elective

D. Project,Seminar,Internship in industry or
Higher Learning institutions

Credits to be earned:3-6

Credits to be earned: 15

S.No Course Name of the Course Number of Hours Credit | Prerequisite
Code / Week
L P
7. 18ES690 Engineering Design 0 0 6 3 -
Project
8. 18ES5790 Capstone Design Project 0 0 6 3 -
9. 18IT810 Project 0 0 18 9 -
E. MANDATORY COURSES (Not to be included for CGPA)
S.No | Course Code Name of the Course Number of Hours Credit Semester
/ Week
L | T]| P
THEORY
1. 18CHAAOQ Environmental 1 - 1 - II
Sciences
2 18CHABO Constitution of India 1 - 1 - v
3. 18CHACO Essence of Indian 1 - 1 - Vv
Knowledge

Passed in Board of Studies Meeting on 4.07.2020

Approved in 60" Academic Council Meeting on 25.7.2020




B.E/B.Tech Degree Programmes - First Semester 2018-19

CURRICULUM AND DETAILED SYLLABI

FOR

B.E./B.Tech. DEGREE PROGRAMME

FIRST SEMESTER

FOR THE STUDENTS ADMITTED IN THE

ACADEMIC YEAR 2018-19 ONWARDS

THIAGARAJAR COLLEGE OF ENGINEERING

(A Government Aided 1SO 9001:2008 certified Autonomous Institution affiliated to Anna University)
MADURAI - 625 015, TAMILNADU

Phone: 0452 — 2482240, 41
Fax: 0452 2483427
Web: www.tce.edu
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B.E/B.Tech Degree Programmes - First Semester 2018-19

Credit Distribution

S.No Category Credits
A Foundation Courses
Humanities and Social Science (HSS) 12 -15
Basic Science (BS) 23 -26
Engineering Science (ES) 24 -27
B Professional Core Courses 53
C Elective Courses 36 - 45
Programme specific Elective 15-21
Programme Elective for Expanded Scope 6-12
General Elective 6
Foundation Elective 6
D Project work, seminar, internship in industry or at Higher 12
Learning institutions
E Mandatory Courses — Environment Science, Induction Non Credit
Programme, Indian Constitution, Essence of Indian Tradition _
knowledge, consumer Affairs ( as per UGC guideline) (Not included for
CGPA)
Minimum Credits to be earned for the award of the Degree 160
(from A to D) and
the successful
completion of
Mandatory
Courses

e General electives are courses offered by different departments that do not have any
prerequisites and could be of interest to students of any branch

e All students have to undertake co-curricular and extra-curricular activities that include
activities related to NCC, NSS, Sports, Professional Societies, participation in identified

activities which promote the growth of Departments and the College

1 Board of Studies Meeting on 14.07.2018



B.E/B.Tech Degree Programmes - First Semester 2018-19

THIAGARAJAR COLLEGE OF ENGINEERING: MADURAI - 625 015

B.E./B.Tech. Degree Programmes

COURSES OF STUDY
(For the candidates admitted from 2018-19 onwards)

FIRST SEMESTER

Course Name of the Course Category No. of Hours | credits
Code | Week
L T P

THEORY

18MA110 | Engineering Mathematics | BS 3 1 - 4
18PHA20/ | Physics BS 3 - -
18PHB20/

18PHC20

18CHA30/ | Chemistry BS 3 - - 3
18CHB30/

18CHC30

18EG140 | English HSS 2 - - 2
18ES150 | Engineering Fundamentals ES 3 - - 3
THEORY CUM PRACTICAL

18ME160 | Engineering Graphics ES 3 - 2 4
PRACTICAL

18EG170 | English Laboratory HSS - -2 1
18PH180 | Physics Laboratory BS - - 2 1
18CH190 | Chemistry Laboratory BS - - 2 1

Total 17 1 8 22

BS : Basic Science

HSS : Humanities and Social Science

ES : Engineering Science
L . Lecture

T : Tutorial

P : Practical

Note:

1 Hour Lectu
1 Hour Tutori

re is equivalent to 1 credit

al is equivalent to 1 credit

2 Hours Practical is equivalent to 1 credit

Board of Studies Meeting on 14.07.2018




B.E/B.Tech Degree Programmes - First Semester 2018-19

THIAGARAJAR COLLEGE OF ENGINEERING: MADURAI - 625 015
B.E./B.Tech. Degree Programme

SCHEME OF EXAMINATIONS
(For the candidates admitted from 2018-19 onwards)

FIRST SEMESTER

S.No. Course Name of the Duration Marks Minimum Marks
Code Course of for Pass
Terminal Contin | Termin | Max. | Terminal | Total
Exam. in uous al Mark Exam
Hrs. Asses Exam S
sment *x
THEORY
1 18MA110 Engineeriqg 3 50 50 100 25 50
Mathematics |
2 18PHA20/ Physics 3 50 50 100 25 50
18PHB20/
18PHC20
3 18CHA30/ Chemistry 3 50 50 100 25 50
18CHB30/
18CHC30
4 18EG140 English 3 50 50 100 25 50
5 18ES150 Engineering 3 50 50 100 25 50
Fundamentals
THEORY CUM PRACTICAL
6 18ME160 Engingering 3 50 50 100 25 50
Graphics
PRACTICAL
7 18EG170 English Laboratory 3 50 50 100 25 50
8 18PH180 Physics Laboratory
9 18CH190 Chemistry 3 50 50 100 25 50
Laboratory

*  CA evaluation pattern will differ from course to course and for different tests. This will
have to be declared in advance to students. The department will put a process in place to
ensure that the actual test paper follow the declared pattern.

** Terminal Examination will be conducted for maximum marks of 100 and subsequently be
reduced to 50 marks for the award of terminal examination marks

3 Board of Studies Meeting on 14.07.2018




B.E/B.Tech Degree Programmes - First Semester 2018-19

Category | L | T | P | Credit

18MA110 ENGINEERING MATHEMATICS-
BS 3|{1]0 4

Preamble

This course aims to convey to the student a sense of the utility of calculus and develop
technical competence. This course is designed to implement the calculus through
geometrically, numerically, algebraically and verbally. Students will apply the main tools for
analyzing and describing the behavior of functions of single and two variables: limits,
derivatives, integrals of single and multi variables to solve complex engineering problems
using analytical methods and MATLAB.

Prerequisite

NIL

Course Outcomes

On the successful completion of the course, students will be able to

CO1 | Understand the concept of functions, limits and continuity Understand

CO2 | Compute derivatives and apply in solving engineering problems Apply

CO3 | Employ partial derivatives to find maxima minima of functions of two Apply
variables

CO4 | Demonstrate the techniques of integration and apply in different fields | Apply
of engineering

CO5 | Apply integrals of multivariable’s to find areas enclosed between two Apply
curves and volume enclosed between surfaces

Mapping with Programme Outcomes

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

COol1| S S S M
Co2 | S S M M
CO3 | S S S M
CoO4 | S S S M
CO5 | S S S M

S- Strong; M-Medium; L-Low

Assessment Pattern

Bloom’s Category C(intlnuous As:essment Tezts Terminal Examination
Remember 10 10 10 0
Understand 30 30 30 30
Apply 60 60 60 70
Analyse 0 0 0 0
Evaluate 0 0 0 0
Create 0 0 0 0
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Course Level Assessment Questions
Course Outcome 1(CO1)
1. Define function and limit.

. . sinx
2. Estimate the value of lim— .
=0 SN 72X

3. If f(x)is continuous on (—0,), what can you say about its graph?

Course Outcome 2(C0O2)

2_
1. What is wrong with this equation ’;—_11=x+ 1 and investigate why the equation

. xX%+x-6 .
lim,_,, — s correct.

2. Between 0°C and 30°C , the volume V (in cubic centimeters) of 1 kg of water at a
temperature T is given approximately by the formula V = 999.87 - 0.06426T +
0.0085043T? - 0.0000679T% , Compute the temperature at which water has its
maximum density.

3. The voltage, v, across a capacitor of capacitance, in series with a resistor of
resistance, v, is given by (t +1 )e™°°" where C =1pF, E > 0, is a constant. Determine i
where i = C%.

Course Outcome 3(CO3)

1. Define partial derivative of a function of two variables.

2. Suppose that the temperature at a point (X,y,z) in space is given by
80

1+ %% +2y* +32°
(x,y,2)in meters. In which direction does the temperature increase fastest at the

T(xy,7) =

, where T is measured in degrees Celsius and

point (1,1,—2) ? Identify the maximum rate of increase?

3. Compute the dimensions of the rectangular box with largest volume if the total
surface area is given as 64 cm?.
4. Show that the Cobb-Douglas production function P =bL*K” satisfies the equation
L@ +K ®» = aE
oL oK L
Course Outcome 4(C0O4)
1. State fundamental theorem of calculus.

2. Find the volume of the solid obtained by rotating the region bounded by y = x?,
y =8and x =0about the y axis.
3. A charged rod of length L produces an electric field at point P(a,b) given by

e b
E(P) =
(P) I47z50(xz+b2

—a

)3/2 dx where is A the charge density per unit length on the

rod and €, is the free space permittivity (see the below figure). Evaluate the integral
to determine an expression for the electric field E(P).
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s Pia.h)

4. A cantilever beam of length L, fixed at one end and deflected by a distance D at the

. . El%(d2yY
free end has strain energy V given by V =7 ™

X

0

rigidity. The deflection y at a distance x from the fixed end is given by

o3

FindV
Course Outcome 5(CO5)
1. Recall any three properties of double integrals
2. Draw the area lies under the paraboloid z = x* + y* and above the region D in the xy
— plane bounded by the line and the parabola y = x* using D as a type | region.
3. Calculate the static moments of homogeneous lamina with respect to the coordinate

dx where El is the flexural

axes. The lamina is bounded by lines LZ+L2:1 ,2X+3y—-6=0.
9 4

4. Calculate the coordinates of the center of mass of homogeneous solid bounded by
surfaces x=0,y=0,z=0, x+y =1, x> +y* = 1.
Concept Map

ANATYSIS

Functions

oF
Single variable J&————__ —————————"{ several variables

USES. THE TOOLS//
LIMITS AND CONTINUITY
TO S
"_,/‘7" MULTIPLE INTEGRALS
DERIVATIVE \
PARTIAL DERIVATIVES /
INTEGRAL , e T
\ DOUBLE |¢— '\
e INTEGRALS ik
TOFI
um{,\ USUeE G FIND acnaNGE INTEGRALS
USING
USING FUNDAMENTAL N
THEOREM DIECTIONAL BN USING
ERIVATIVI AND - INAT]
USING \ D GRADIEEISTS GENERAL CO-ORDINATES
TO EVALUATE TO FiND RECTANGULAR REGIONS
8Y REGION
I MATLAB
OF FUNCTIONS
IMPROPER
INTEGRALS USING SPHERICAL
TO EVA%TE CO-ORDINATES CARTESIAN
PNTELD CYLINDRICAL
VOLUME OF SOLID OF REVOLUTION,
e T AREA OF SURFACE OF REVOLUTION
RULES CARTESIAN FOLAR
\ TO FlND/ USING.
To FIN\ I
= DENSITY,MASS
Max ,Min OF FUNCTIONS ol e
MOMENTUM AND
INERTIA
CHANGE OF VARIABLES
TO APPLY

|

ENGINEERING APPLICATIONS

6 Board of Studies Meeting on 14.07.2018



B.E/B.Tech Degree Programmes - First Semester 2018-19

Syllabus

DIFFERENTIAL CALCULUS (12 hours)
Representation of functions - New functions from old functions - Limit of a function -
Continuity - Limits at infinity - Derivative as a function - Differentiation rules(formula and
problems only) - Maxima and Minima of functions of one variable - Application problems in
engineering — Application problems using MATLAB.

FUNCTIONS OF SEVERAL VARIABLES (12 hours)
Partial derivatives — Chain rule - Vector functions - Derivatives and integral of vector
functions - Directional derivatives and gradient vector - Maxima and minima of functions of
two variables - Lagrange Multipliers - Application problems in engineering - Application
problems using MATLAB.

INTEGRAL CALCULUS (12 hours)
Area and distances - The definite integrals — Fundamental theorem of calculus — Indefinite
integral and net change theorem - Integration by parts - Volume of solid of revolution - Area
of surface of revolution - Improper integrals - Application problems in engineering -
Application problems using MATLAB
MULTIPLE INTEGRAL (12 hours)
Iterated integrals - Double integrals over general regions - Double integrals in polar
coordinates - Applications of double integrals (density, mass, moments & moments of inertia
problems only) - Triple integrals - Triple integrals in cylindrical coordinates - Triple integrals in
spherical coordinates - Change of variables in multiple integrals - Application problems in

engineering
Text Book
1) James Stewart, "Calculus Early Transcendentals”, 7e, Cengage Learning, New Delhi,
2017.
DIFFERENTIAL CALCULUS: [Sections: 1.1, 1.3, 2.2,2.5,2.6,2.8,
3.1-3.6,4.1]
FUNCTIONS OF SEVERAL VARIABLES: [Sections: 14.3, 14.5,13.1,13.2,14.6-
14.8]
INTEGRAL CALCULUS: [Sections: 5.1-5.4,7.1, 6.2, 8.2 and 7.8]
MULTIPLE INTEGRAL.: [Sections: 15.2-15.5, 15.7-15.10]

2) Lecture Notes on Engineering Mathematics-I Application Problems and Solution
Manual,Department of Mathematics, Thiagarajar College of Engineering, Madurai.
Reference Books
1) Kulddep Singh, "Engineering Mathematics Through Appplications",2e, Palgrave
Macmillan, 2011, Great Britan.
2) Kuldeep S.Rattan, Nathan W.Klingbeil, Introductory Mathematics for Engineering
Applications,Wiley, 2015.
3) Erwin Kreszig, "Advanced Engineering Mathematics",10th edition, Wiley, 2017.
4) George B. Thomas, " Thomas Calculus: early transcendentals ", Pearson,New Delhi,
2013.
5) R.K.Jain, S.R.K.lyengar,”Advanced Engineering Mathematics”5e, Narosa Publishing
House, 2016.
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Course Contents and Lecture Schedule

S.No Topic No. of
Hours
1 DIFFERENTIAL CALCULUS
1.1 Representation of functions, New functions from old functions 1
1.2 Limits of a function 1
1.3 Continuity, Limits at infinity 1
1.4 Tutorial 1
1.5 Derivatives as a function, Differentiation rules 2
1.6 Maxima and minima of function of one variable 1
1.7 Tutorial 1
1.8 Application problems in engineering 2
1.9 Application problems using MATLAB(Tutorial) 1
2 FUNCTIONS OF SEVERAL VARIABLES
2.1 Partial derivatives, Chain rule 2
2.2 Vector functions, derivatives and integrals of vector functions 1
2.3 Tutorial 1
2.4 Directional derivatives, Gradient vector 1
2.5 Maxima and minima of functions of two variables 2
2.6 Lagrange Multipliers 1
2.7 Tutorial 1
2.8 Application problems in engineering 2
2.9 Application problems using MATLAB(Tutorial) 1
3 INTEGRAL CALCULUS
3.1 Area & distances, The definite integrals, fundamental theorem of 1
calculus
3.2 Indefinite integral and net change theorem, Integration by parts 2
3.3 Tutorial 1
34 volume of solid of revolution, area of surface of revolution 2
3.5 Improper integrals 2
3.6 Tutorial 1
3.7 Application problems in engineering 2
3.8 Application problems using MATLAB(Tutorial) 1
4 MULTIPLE INTEGRAL
4.1 Iterated integrals 1
4.2 Double integrals over general regions 1
4.3 Double integrals in polar coordinates 1
4.4 Tutorial 1
4.5 Applications of double integrals 1
4.6 Triple integrals 2
4.7 Tutorial 1
4.8 Triple integrals in cylindrical coordinates 1
4.9 Triple integrals in spherical coordinates 1
4.10 | Change of variables in multiple integrals 1
4.11 | Tutorial 1
Total 48

8 Board of Studies Meeting on 14.07.2018



B.E/B.Tech Degree Programmes - First Semester 2018-19

Course Designers

ok~ wbdE

Dr.V.Gnanaraj - vgmat@tce.edu
Dr.S.Jeyabharathi - sjbmat@tce.edu
Dr.G.Jothilakshmi - gjlmat@tce.edu
Dr.A.Anitha - anithavalli@tce.edu
Dr.R.Suresh - suresh080183@tce.edu
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PHYSICS Category | L | T | P | Credit
18PHA20 (Common to Civil, Mechanical and
Mechatronics) BS 3010} 3

Preamble

The course work aims in imparting fundamental knowledge of oscillations, waves and optics,
and mechanics which are essential in understanding and designing mechanical systems and
measuring devices.

Prerequisite

Nil

Course Outcomes

On the successful completion of the course, students will be able to

CO1 | Solve for the solutions and describe the behavior of a damped Apply
harmonic oscillator and waves

CO2 | Explain the fundamentals of Laser,their unique properties, operations | Understand
and applications

CO3 | Use the vector ananlytical techniques for analysis of forces and | Apply
moments in mechanical systems

CO4 | Demonstrate ability to utilize principles of vector mechanics to analyze | Understand
weather systems

CO5 | Explain the fundamental concepts of kinetics and kinematic of rigid | Understand
bodies for analysis of practical problems.

CO6 | Use the principles of angular velocity to study three dimensional motion | Apply
of rigid bodies

Mapping with Programme Outcomes

COs | PO1 | PO2 | PO3 | PO4 |PO5|PO6 |PO7 | PO8|PO9 | PO10 | POl11 | PO12
Co1 S M L L L L

CO2 M L L - L L

COo3 S M L L L L

CO4 M L L - L L

CO5 M L L - L L

CO6 S M L L L L

S- Strong; M-Medium; L-Low

Assessment Pattern

, Continuous Assessment Tests . L
Bloom’s Category 1 > 3 Terminal Examination

Remember 20 20 20 0
Understand 30 30 30 50
Apply 50 50 50 50
Analyse 0 0 0 0
Evaluate 0 0 0 0
Create 0 0 0 0
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Course Level Assessment Questions
Course Outcome 1 (CO1):
1. A 5.00 x 10°-kg subway train is brought to a stop from a speed of 0.500 m/s in 0.400
m by a large spring bumper at the end of its track. What is the force constant k of the
spring?
2. Show that the wave velocity of deep water waves is twice the group velocity.
3. Derive the law of reflection based on Fermats principle.
Course Outcome 2 (CO2):

1. Consider a lower energy level situated 200 cm-1 from the ground state. There are
no other energy levels nearby. Determine the fraction of the population found in
this level compared to the ground state population at a temperature of 300 K.

Boltzmann's constant is equal to 1.38 x 10-23JK-1.The conversion from cm-1 to
joules is given by: E(J) = 100hC E(cm™), where h is Planck’s constant (6.62 x 10~

343s) and c is the speed of light in a vacuum (3 x 108ms-1)

2. Explain the principle, construction and working of Mach-Zehnder interferometer.

3. What is a four level solid state laser? Discuss the principle and operation of Nd:YAG
Laser.

Course Outcome 3 (CO3):

1. A 10, 000 Ib aircraft is descending on a cylindrical helix. The rate of descent is z° =
-10ft/s, the speed is v = 211 ft/s, and " = 3° = 0.05rad/s. This is standard for gas
turbine powered aircraft. Find out the force on the aircraft and the radius of curvature
of the path

2. Derive Newton’s second law of motion in spherical and cylindrical coordinate
systems.

3. A particle attached to a string of length 2 m is given an initial velocity of 6 m/s. The
string is attached to a peg and, as the particle rotates about the peg, the string winds
around the peg. By conservation of angular momentum, find the length of string
wound around the peg when the velocity of the particle is 20 m/s?

Course Outcome 4 (CO4):
1. Consider a situation where a cricket player (fielder) slides to a stop on level ground.
Using energy considerations (in hon conservative forces),calculate the distance the
60 kg cricket player slides, given that his initial speed is 7 m/s and the force of friction
against him is a constant 430 N.

2. Compute the Coriolis and centripetal force per unit mass on a spacecraft in an 820

km circular polar orbit as it flies over the equator and the South pole.

3. Derive the equation of damped simple harmonic motion and hence deduce the

variation of amplitude with time
Course Outcome 5 (CO5):

1. A motor shaft attains a velocity of 1500 RPM in 3 seconds starting from rest.
Assuming constant angular acceleration, find out the number of full revolution of the
shaft during this period.

2. Derive Euler’'s equations of motion of a rigid body.

3. A cylinder of diameter 500 mm rolls down an inclined plane with uniform acceleration
(of the center-of-mass) a = 0.1 m/s 2 . At an instant t,, the mass-center has speed vo=
0.5 m/s. (i) Find the angular speed w and the angular acceleration w" at to. (i) How
many revolutions does the cylinder make in the next 2 seconds?
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Course Outcome 6 (CO6):
1. A solid right circular cone of base radius r and height h rolls on a flat surface without
slipping. The centre of the circular base moves in a circular path around the z- axis
(vertical axis passing through the tip of the cone) with a constant speed v. Determine
the angular velocity and angular acceleration of the solid cone.
2. Derive an expression for angular velocity and its rate of change for three dimensional
motion of a rigid body.
3. Discuss the conical motion of a rod with center of mass fixed.
Concept Map

deals with
involves describes

involves

Oscillations =
and Waves Vector Mechanics [Rigid body mechanics)
which explains which deals with 5 %
and explains which explains
Newton's equation in polar coordinates
Electrical conservative and non conservative forces
and mechanical oscillators
S = 3 = kinematics and kinetics of
\ (interactlon of matter with radlahon) [ rigid body motion ]
finds application in

and also

through I
and also

Fermat's inciple Satellite manoeuvres

Syllabus

Oscillations and Waves

Simple harmonic motion - Mechanical and Electrical simple harmonic oscillators - energy
decay in a damped harmonic oscillator - Non-dispersive transverse and longitudinal waves in
one dimension - Waves with dispersion - water waves - superposition of waves - wave
groups and group velocity — Rayleigh criteria for limit of resolution and its applications to
vision

Optics

Fermat’'s principle of stationary time - reflectance and transmittance - evanescent wave.
Mach-Zehnder interferometer - Farunhofer diffraction from a single slit and a circular
aperture - Einstein’s theory of matter radiation interaction and A and B coefficients —CO, —
Nd-YAG lasers - applications of lasers.

Vector Mechanics of Particles

Transformation of scalars and vectors under Rotation transformation - Forces in Nature -
Newton’s laws and its completeness in describing particle motion - Solving Newton’s
equations of motion in polar coordinates -Conservative and non-conservative forces - curl of
a force field -Conservation of Angular Momentum - Energy equation and energy diagrams —
Applications to Satellite manoeuvres - Non-inertial frames of reference - Centripetal and
Coriolis accelerations — Applications to Weather systems and Foucault pendulum - Damped
harmonic motion - Forced oscillations and resonance.
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Planar Rigid Body Mechanics

Motion of a rigid body in the plane - Rotation in the plane - Kinematics in a coordinate
system rotating and translating in the plane - Angular momentum about a point of a rigid
body in planar motion - Euler's laws of motion - their independence from Newton’s laws -
Two-dimensional motion in terms of (a) angular velocity vector, and its rate of change -
Three-dimensional motion of a rigid body wherein all points move in a coplanar manner: e.qg.
Rod executing conical motion with center of mass fixed -only need to show that this motion
looks two-dimensional but is three-dimensional, and two dimensional formulation fails.

Text Book

1. lan G.Main, Vibrations and waves in Physics -3 edition, Cambridge University
Press,1994.

2. M.K.Verma, Introduction to Mechanics,CRC Press, 2009.

3. JL Meriam and L.G. Kraige, Engineering Mechanics — Dynamics - 7™ edition, Wiley,2015.
Reference Books

1. M.K.Harbola, Engineering Mechanics-2" edition, Cengage Learning,2012.

2. JL Synge & BA Griffiths, Principles of Mechanics, McGraw-Hill Book company Inc,1949.

3. WT Thomson, Theory of Vibrations with Applications,-3" edition, CBS Publishers, 2002.
Course Contents and Lecture Schedule

S Tobic No. of
No. P Hours

1. |Oscillations & Waves

1.1 |Simple harmonic motion — Mechanical and Electrical simple harmonic 2
oscillators.

1.2 |Energy decay in a damped harmonic oscillator — Non-dispersive transverse 2
and longitudinal waves in one dimension.

1.3 |Waves with dispersion — water waves — superposition of waves — wave 1
groups and group velocity.

1.4 |Rayleigh criteria for limit of resolution and its applications to vision 1
2 |Optics
2.1 |Fermat's principle of stationary time - reflectance and transmittance - 2

evanescent wave. Mach-Zehnder interferometer.

2.2 |Farunhofer diffraction from a single slit and a circular aperture .

2.3 |Einstein’s theory of matter radiation interaction and A and B coefficients .

2.4 |CO, Laser.

I

2.5 |Nd-YAG lasers Applications of lasers.

3. |Vector Mechanics of Particles

3.1 |Transformation of scalars and vectors under Rotation transformation, Forces 3
in Nature, Newton’s laws and its completeness in describing particle motion

3.2 |Solving Newton’s equations of motion in polar coordinates, Conservative and 3
non-conservative forces, curl of a force field, Conservation of Angular
Momentum

3.3 |Energy equation and energy diagrams, Applications to Satellite manoeuvres, 2
Non-inertial frames of reference

3.4 |Centripetal and Coriolis accelerations, Applications to Weather systems and 2
Foucault pendulum

3.5 |Damped harmonic motion, Forced oscillations and resonance 2

4 |Planar Rigid Body Mechanics
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S Tobic No. of
No. P Hours

4.1 |Motion of a rigid body in the plane, Rotation in the plane, Kinematics in a 3
coordinate system rotating and translating in the plane

4.2 |Angular momentum about a point of a rigid body in planar motion, Euler’s 3
laws of motion, their independence from Newton’s laws

4.3 |Two-dimensional motion in terms of (a) angular velocity vector, and its rate of 2
change

4.4 |Three-dimensional motion of a rigid body wherein all points move in a 2
coplanar manner

4.5 |Rod executing conical motion with center of mass fixed -only need to show 2
that this motion looks two-dimensional but is three-dimensional, and two
dimensional formulation fails

Total 36
Course Designers
1. Dr. M.Mahendran mmphy@tce.edu
2. Dr. N. Sankara Subramanian nssphy@tce.edu
3. Dr. R. Kodipandyan rkp@tce.edu
4. Dr. A. Karuppasamy akphy@tce.edu

14 Board of Studies Meeting on 14.07.2018


mailto:mmphy@tce.edu
mailto:nssphy@tce.edu
mailto:rkp@tce.edu
mailto:akphy@tce.edu

B.E/B.Tech Degree Programmes - First Semester 2018-19

18PHB20

PHYSICS

Category | L | T

P | Credit

(Common to EEE and ECE) BS 3

0 3

Preamble
The course work aims in imparting fundamental knowledge of oscillations and waves and
electromagnetic theory which are essential in understanding and explaining engineering
devices.

Prerequisite

Basic course (No prerequisite)

Course Outcomes

On the successful completion of the course, students will be able to

CO1 | Solve for the solutions and describe the behavior of a damped | Apply
harmonic oscillator and waves

CO2 | Explain the fundamentals of Laser, their unique properties, operations | Understand
and applications

CO3 | Understand the fundamentals of electrostatics and Calculation of | Apply
electric field and electrostatic potential for a charge distribution and to
deduce Laplace’s and Poisson’s equations

CO4 | Explain bound charges due to electric polarisation and estimation of | Understand
vector potential through concepts of magneto statics.

CO5 | Describe and make calculations of plane electromagnetic waves in | Understand
homogeneous media and derive Poynting theorem

CO6 | Learn the propagation of EM waves and its applications by solving | Apply
physical problems and Energy and Momentum carried by
electromagnetic waves through linear media.

Mapping with Programme Outcomes

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

COo1 S M L L L L

CO2 M L L - L L

COo3 S M L L L L

CO4 M L L - L L

CO5 M L L - L L

CO6 S M L L L L

S- Strong; M-Medium; L-Low

Assessment Pattern

Continuous :
Bloom’s Terminal
Assessment Tests L
Category 1 5 3 Examination

Remember | 20 20 20 20
Understand | 30 30 30 30

Apply 50 50 50 50
Analyse 0 0 0 0
Evaluate 0 0 0 0
Create 0 0 0 0
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Course Level Assessment Questions
Course Outcome 1 (CO1):

1. Assuming a car is 900 kg and has a suspension system that has a force constant
6.5x10* N/m. The car hits a bump and bounces with an amplitude of 0.100 m. What
is its maximum vertical velocity if no damping occurs?

2. Establish the connection between quality factor, width of response and energy
dissipation.

3. State the Rayleigh’s criteria for limit of resolution.

Course Outcome 2 (CO2):

1. Differentiate between laser light and ordinary light.

2. Predict the working of the CO2 laser without Helium gas in the mixture.

3. Explain the construction and working of Nd-YAG Laser

Course Outcome 3 (CO3):

1. Discuss the Continuous charge distribution and the electric field produced by it.

2. Derive Laplace's and Poisson's equation

3. Deduce Gauss' law.

Course Outcome 4 (CO4):

1. Summarize physical interpretation of bound charges

2. Define vector potential and give its significance.

3. Explain the magnetic field of a steady current and hence obtain Bio-Savart law .

Course Outcome 5 (CO5):
1. Derive and interpret Continuity equation for current densities.
2.Write and explain the importance of Poynting vector
3. Deduce Faraday's law of electromagnetic from the Maxwell's equation
Course Outcome 6 (COB6):
1. Discuss the propagation of EM waves through vacuum.
2. Define and obtain expressions for transmission and reflection coefficients
3. Find the reflection and transmission coefficients of an electric field wave travelling
in wave and incident normally on a boundary between air and a dielctric having
Permeability p0 and permittivity 4.74.
Concept Map

deals with

involves describes

involves
Oscillations
and Waves

I eti h
(E ectroma/gnctlc t eoryj (electromagnetic waves)
which deals with /
which explains

ptics
and explains and explains
Gauss law
Biot Svart law
Electrical Lenz law
and mechanical oscillators

(ir\teraction of matter with radiation) [energy and momentum transferj

and also P

through along with

Fermat's principle ' Laser (clectromagnctlc brakcs) (reflectlon and transmission coefficient)
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Syllabus

Oscillations and Waves (6 hours)
Simple harmonic motion - Mechanical and Electrical simple harmonic oscillators - energy
decay in a damped harmonic oscillator - Non-dispersive transverse and longitudinal waves in
one dimension - Waves with dispersion - water waves - superposition of waves - wave
groups and group velocity — Rayleigh criteria for limit of resolution and its applications to
vision

Optics (6 hours)
Fermat’s principle of stationary time - reflectance and transmittance - evanescent wave.
Mach-Zehnder interferometer - Fraunhofer diffraction from a single slit and a circular
aperture - Einstein’s theory of matter radiation interaction and A and B coefficients —CO, —
Nd-YAG lasers - applications of lasers.

Electromagnetic Theory (12 hours)
Electrostatics: Introduction, Calculation of electric field and electrostatic potential for a
charge distribution - Gauss' law, Divergence and curl of electrostatic field-; Laplace’s and
Poisson’s equations for electrostatic potential. Faraday’s cage and coffee-ring effect.
Electrostatic field and potential of a dipole. Bound charges due to electric polarization;
Electric displacement; Solving simple electrostatics problems in presence of dielectrics.
Magnetostatics: Bio-Savart law, Divergence and curl of static magnetic field; vector potential
and calculating it for a given magnetic field using Stokes’ theorem - Lenz’s law;
Electromagnetic breaking (qualitative only)

Electromagnetic waves (12 hours)
Continuity equation for current densities- Modifying equation for the curl of magnetic field —
Energy in an electromagnetic field - Flow of energy and Poynting vector - Maxwell's
equations- The wave equation- Plane electromagnetic waves in Vacuum — their transverse
nature and Polarization- Relation between electric and magnetic fields of an electromagnetic
wave - Energy and Momentum carried by electromagnetic waves, Propagation through
linear media- Reflection and Transmission coefficients, problems

Text Book

1. David J. Griffiths, Introduction to Electrodynamics, Prentice Hall, Second Indian
edition,1981.

2. Paul Lorrain , Dale R. Corson , Francois Lorrain, Electromagnetic Fields and Waves, 3rd
Edition, W.H. Freeman, 1990.

Reference

1. Halliday Resnick Krane, Physics Volume 2, Fifth edition, Wiley Publications, 2002.

2. W. Saslow, Electricity, Magnetism and light, Academic press 2005.

Course Contents and Lecture Schedule

S Topic No. of

No. Hours

1. | Oscillations & Waves

1.1 | Simple harmonic motion — Mechanical and Electrical simple harmonic 2
oscillators.

1.2 | Energy decay in a damped harmonic oscillator — Non-dispersive 2
transverse and longitudinal waves in one dimension.

1.3 | Waves with dispersion — water waves — superposition of waves — wave 1
groups and group velocity.
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S Topic No. of
No. Hours
1.4 | Rayleigh criteria for limit of resolution and its applications to vision 1

2 Optics
2.1 | Fermat's principle of stationary time - reflectance and transmittance - 2

evanescent wave. Mach-Zehnder interferometer.
2.2 | Fraunhofer diffraction from a single slit and a circular aperture . 1
2.3 | Einstein’s theory of matter radiation interaction and A and B coefficients 1
2.4 | CO, Laser 1
2.5 | Nd-YAG lasers Applications of lasers. 1

3 Electromagnetic Theory

3.1 | Electrostatics: Introduction, Calculation of electric field and electrostatic 2
potential for a charge distribution - Gauss' law,

3.2 | Divergence and curl of electrostatic field-; Laplace’s and Poisson’s 2
equations for electrostatic potential.

3.3 | Faraday’s cage and coffee-ring effect. Electrostatic field and potential of a 2
dipole.

3.4 | Bound charges due to electric polarization; Electric displacement; Solving 3

simple electrostatics problems in presence of dielectrics.
Magnetostatics: Bio-Savart law,

3.5 | Divergence and curl of static magnetic field; vector potential and 3
calculating it for a given magnetic field using Stokes’ theorem. Lenz’s law;
Electromagnetic breaking (qualitative only)

4 Electromagnetic waves

4.1 | Continuity equation for current densities- Modifying equation for the curl of 2
magnetic field —

4.2 | Energy in an electromagnetic field - Flow of energy and Poynting vector - 3
Maxwell’'s equations- The wave equation-

4.3 | Plane electromagnetic waves in Vacuum- their transverse nature and 2
Polarization

4.4 | Relation between electric and magnetic fields of an electromagnetic wave 2

4.5 | Energy and Momentum carried by electromagnetic waves, Propagation 3
through linear media- Reflection and Transmission coefficients, problems.

Total 36

Course Designers
1. Dr.S.Rajathi srphy@tce.edu
2. Dr. V.Gayathri vaphy@tce.edu
3. Dr.M.Senthamizh selvi mssphy@tce.edu
4. Dr. A.L.Subramaniyan alsphy@tce.edu
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PHYSICS Category | L | T | P | Credit

18PHC20
(Common to CSE and IT) BS 3/0]0 3

Preamble

The course work aims in imparting fundamental knowledge of oscillations and waves and
optics and quantum mechanics which are essential in understanding and explaining
engineering devices.

Prerequisite

Basic course (No prerequisite)

Course Outcomes

On the successful completion of the course, students will be able to

CO1 | Solve for the solutions and describe the behavior of a damped | Apply
harmonic oscillator and waves

CO2 | Explain the the fundamentals of Laser,their unique | Understand
properties,operations and applications

CO3 | Explain the basic principles of Quantum mechanic Understand

CO4 | Use the principles of quantum mechanics to calculate observables | Apply
on known wave functions

CO5 | Solve Schrodinger equation for simple potentials ,scattering and | Understand
related phenomena

CO6 | identify and relate the eigenvalue problems for energy, momentum, | Apply
angular momentum and explain the idea of spin

Mapping with Programme Outcomes

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

Co1 S M L L L L
CO2 M L L - L L
CcOo3 M L L - L L
CO4 S M L L L L
CO5 M L L - L L
CO6 S M L L L L

S- Strong; M-Medium; L-Low

Assessment Pattern

Bloom’s Category i:ontmuous Azssessment Tsests Terminal Examination
Remember 20 20 20 20

Understand 30 30 30 30

Apply 50 50 50 50

Analyse 0 0 0 0

Evaluate 0 0 0 0

Create 0 0 0 0
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Course Level Assessment Questions
Course Outcome 1 (CO1)

1. Assuming a car is 900 kg and has a suspension system that has a force constant
6.5x10* N/m. The car hits a bump and bounces with an amplitude of 0.100 m. What
is its maximum vertical velocity if no damping occurs.

2. Establish the connection between quality factor ,width of response and energy
dissipation .

3. State the rayleighs criteria for limit of resolution.

Course Outcome 2 (CO2)

1. Find the ratio of population of two energy states in a Laser the transition between
which is responsible for the emission of photons of wavelength6893A at a
temperature of 300K.Comment on the type of emission based on the ration of
population.

2. Analyse the role of mixture of gases for a CO, laser and predict the working of the
laser without Helium gas in the mixture.

3. Differentiate between CO, laser and NdYAG Laser with respect to their construction
and energy level diagram.

Course Outcome 3 (CO3)

1. List the properties of wave function.

2. Set up the time independent Schrodinger wave equation and explain the eigen
functions and eigen values.

3. Describe an experiment to verify the uncertainity principle.

Course Outcome 4 (CO4)

1. Calculate the expectation value of the position of a particle trapped in a box of
length 10A° wide.

2 Compute the smallest possible uncertainity in position of an electron moving with a
velocity of 3x10" m

3 An electron is constrained to a one dimensional box of side 1nm.Calculate the first
four eigen values in electron volt.

Course Outcome 5 (CO5)

1. Assuming the time independent Scrodinger wave equation ,discuss the solution for
a particle in a three dimensional potential well of infinite height.

2. Discuss the barier tunnelling phenomenon for a rectangular finite potential barrier of
height V,,

3. State the principle of STM and describe its working.

Course Outcome 6 (COB6)

1. lIdentify the degeneracies in hydrogen atom energy level based on the principle of
guantum numbers.

2. llustrate the vector model of orbital angular momentum

3. Given y(x) = Asin(kx). Find the eigenvalues of the operator 0 = 8%/dx?. Identify
whether d/dx is an eigen operator
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Concept Map

deals with
involves describes

involves

Oscillations
and Waves

which explains which deals with .
and explains and explains

[Quantum Mechamcsj Schroedinger equation in 3D
and spherical symmetry

Heisenberg uncertainty principle
Schrodinger equation

Electrical
and mechanical oscillators

(lntoractlon of matter with radlatlon) potential barrier
and tunneling

Scattering from a

and also applied to
through

(ensasarssension ) [
Syllabus
Oscillations and Waves: Simple harmonic motion - Mechanical and Electrical simple
harmonic oscillators - energy decay in a damped harmonic oscillator - Non-dispersive
transverse and longitudinal waves in one dimension - Waves with dispersion - water waves -
superposition of waves - wave groups and group velocity — Rayleigh criteria for limit of
resolution and its applications to vision
Optics : Fermat’s principle of stationary time - reflectance and transmittance - evanescent
wave. Mach-Zehnder interferometer - Farunhofer diffraction from a single slit and a circular
aperture - Einstein’s theory of matter radiation interaction and A and B coefficients —CO, —
Nd-YAG lasers - applications of lasers.
Introduction to Quantum mechanics
Wave nature of Particles, Time-dependent and time independent Schrodinger equation for
wavefunction, Born interpretation, probability current, Expectation values, Free-particle
wavefunction and wave-packets, Uncertainty principle — Derivation & Experiment. Solution of
stationary-state Schrodinger equation for one dimensional problems— particle in a box,
square-well potential, linear harmonic oscillator.
Applying the Schrodinger equation
Numerical solution of stationary-state - Schrodinger equation for three dimensional problems
for different potentials and related examples - Angular momentum operator - Hydrogen atom
ground-state, orbitals - interaction with magnetic field, spin. Scattering from a potential
barrier and tunneling; related examples like alpha-decay, field ionization Schrodinger
equation for spherically symmetric potentials and scanning tunneling microscope.
Text Book

1. lan G. Main, Vibrations and waves in Physics -3rd edition, Cambridge University

press, ,1994.
2. David .J. Griifiths, Introduction to quantum mechanics -2 nd edition , Cambridge
University press.,2017.

Reference
1. http.//Inptel.ac.in/courses/115106066/Quantum mechanics Prof. S. LakshmiBala,llT
Madras.
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2. http://nptel.ac.in/courses/115101010/ Quantum mechanics Prof. S. H.Patil T
Bombay.
3. .http://nptel.ac.in/courses/115104096/ Introduction to quantum mechanics,Prof Manoj
K.Harbola,lIT Kanpur
Course Contents and Lecture Schedule

. No. of

S No. Topic Hours

1. Oscillations & Waves

1.1 Simple harmonic motion — Mechanical and Electrical simple harmonic 2
oscillators.

1.2 Energy decay in a damped harmonic oscillator — Non-dispersive transverse 2
and longitudinal waves in one dimension.

1.3 Waves with dispersion — water waves — superposition of waves — wave 1
groups and group velocity.

1.4 Rayleigh criteria for limit of resolution and its applications to vision 1

2 Optics

2.1 Fermat's principle of stationary time - reflectance and transmittance - 2
evanescent wave. Mach-Zehnder interferometer.

2.2 Farunhofer diffraction from a single slit and a circular aperture . 1

2.3 Einstein’s theory of matter radiation interaction and A and B coefficients . 1

2.4 CO, Laser. 1

2.5 Nd-YAG lasers -Applications of lasers. 1

3 Introduction to Quantum mechanics

3.1 Wave nature of Particles, Time-dependent and time independent 3
Schrodinger equation for wavefunction.

3.2 Born interpretation, probability current, Expectation values. 3

3.3 Free-particle wavefunction and wave-packets, Uncertainty principle — 3
Derivation & Experiment.

3.4 Schrodinger equation for one dimensional problems— particle in a box, 3
square-well potential, linear harmonic oscillator.

4 Applying the Schrodinger equation

4.1 Numerical solution of stationary-state 1

4.2 Schrodinger equation for one dimensional problems for different potentials 3
and related examples.

4.3 Angular momentum  operator, Hydrogen atom ground-state, 3
orbitals.inetraction with magnetic field ,spin

4.4 Scattering from a potential barrier and 22unnelling; related examples like 3
alpha-decay, field ionization

4.5 Schrodinger equation for spherically symmetric potentials 1

4.6 scanning tunneling microscope. 1

Total 36

Course Designers
1. Dr. M.Mahendran mmphy@tce.edu
2. Prof. V.Veeraganesh vvgphy@tce.edu
3. Dr. A.L.Subramaniyan alsphy@tce.edu
4. Dr.T.Manichandran stmanichandran@tce.edu
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CHEMISTRY Category | L | T | P | Credit
18CHA30 (COMMON TO CIVIL, MECHANICAL AND
MECHATRONICS)

BS 3010 3

Preamble

The objective of this course is to bestow a better understanding of basic concepts of
chemistry and its applications on Civil, Mechanical and Mechatronics domain. It also imparts
knowledge on properties of water and its treatment methods, spectroscopic techniques for
material characterization, corrosion and protection of metals. This course also highlights
preparation, properties and applications of polymer and composite materials. It also gives
basic idea about adhesives and lubricants and their mechanisms.

Prerequisite

Nil

Course Outcomes

On the successful completion of the course, students will be able to

CO1 | Identify the properties of water and its treatment methods Understand

CO2 | Summarize the Principles and Instrumentations of Spectroscopic | Understand
techniques

CO3 | Select the appropriate spectroscopic techniques for characterization of | Apply
materials

CO4 | Adapt the customized corrosion control methods Apply

CO5 | Dramatize the preparation, properties and applications of Engineering | Understand
materials

CO6 | Describe the mechanism of adhesion and lubrication Understand

Mapping with Programme Outcomes

COs PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
1. M - - - - - - - - - M -
2. M L L - - - - - - - - -
Cos. S S M M - - - - - - - -
CoO4. S S M M - - L - - - L -
COs5. M M M - - - L - - - - -
COe6. M - L - - - - - - - - -
S- Strong; M-Medium; L-Low
Assessment Pattern
Continuous .
Bloom’s Terminal
Category Assessment Tests Examination
1 2 3
Remember 20 20 20 20
Understand | 40 40 40 40
Apply 40 40 40 40
Analyze - - - -
Evaluate - - - -
Create - - - -
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Course Level Assessment Questions
Course Outcome 1 (CO1):

1. Distinguish between scale and sludge.

2. 100 ml of given water sample consumed 48 ml of EDTA during titration using EBT
indicator. 35 ml of same EDTA consumed by 100 ml of standard hard water
containing 1 mg of pure CaCOj; per ml. Calculate the permanent, temporary and total
hardness of given water sample in CaCO; equivalents.

3. Outline the steps involved in the waste water treatment process.

Course Outcome 2 (CO2):

1. State Beer-Lambert law.

2. Write the selection rule in absorption spectroscopy.

3. Explain the procedure involved in finding the metals present in an alloy sample using
ICP-OES.

Course Outcome 3 (CO3):
1. Compare the stretching frequencies of carbonyl functional groups in the following

compounds
i i
J‘k

2. Following Woodward-Fiesher- scott rules, it has been observed that the following
compounds have absorption maximum at (i) 225 nm, (ii) 220 (iii) 230. Explain which
is which.

a). )RVK b). A_)\ o M

3. Describe the function of different magnets available to generate magnetic field in MRI
scanner.
Course Outcome 4 (CO4)
4. lllustrate the different forms of corrosion with appropriate mechanism
5. Dramatize suitable methods to prevent corrosion of iron bar used in construction.
6. Discuss in detail about the constituents and functions of paint.
Course Outcome 5 (CO5)
1. Explain the application of composite materials in automobile engineering.
2. Demonstrate the applications of polymer in the enhancement of concrete properties.
3. Summarize the properties and application of reinforced composite materials.
Course Outcome 6 (CO6)
1. List the types of lubricant materials.
2. ldentify the factors which influence the action of adhesive.
3. Discuss the mechanism of lubrication.
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Concept Map

CHEMISTRY

comprises

[SPECTROSCOPIC TECHNIQUE

AND APPLICATIONS } (CORROSION AND ITS CONTROL]

ENGINEERING MATERIALS

WATER CHEMISTRY

mechanism of lubrication

consist of
i Contains
Includes Comprises
i Explains Discuss  Includes . Demonstrates
describes deals about ~ Outiines Explains Describes
M Composite materials
Characteristics Types of corrosion
of water with mechanisms Exolai Discuss Deals
) xplains
treatment mthods Tnstramentation of deals with P!
spectroscopic techniques
Inrernal and External
treatment of water . m
orrosion control methods z
Preparation, properties Properties and

and applications

Princi?les of . Material Characterization
spectroscopic techniques
Factors Applications in Civil (Classification and mechanismj
influencing corrosion and Mechanical domain
Syllabus

Water Chemistry : Water- sources-Hardness of water-types-Estimation of hardness of
water by EDTA method. Disadvantages of hardwater -Boiler troubles- scale & sludge.
Internal treatment methods. External treatment methods- zeolite, ion exchange. Desalination
process- reverse osmosis, electrodialysis, multi stage flash distillation. Waste water
treatment processes.
Spectroscopic technique and applications-Principles of spectroscopy and selection rules-
Electronic spectroscopy, Fluorescence- applications in medicine. Vibrational and rotational
spectroscopy of diatomic molecules- Applications. Nuclear magnetic resonance and
magnetic resonance imaging. Atomic Absorption Spectroscopy and Inductively Coupled
Plasma-Optical Emission Spectroscopy- Principle, instrumentation and applications.
Corrosion and its prevention-Corrosion- causes- factors- types- chemical, electrochemical
corrosion (galvanic, differential aeration), Corrosion of concrete in various environments.
Corrosion of reinforcing steel. Rate of corrosion. Corrosion control - material selection and
design aspects - electrochemical protection — sacrificial anode method and impressed
current cathodic method. Coatings — Metallic — Chromate conversion coating, electroplating
— precious metal coating. Paints- constituents and function.
Engineering materials — Polymers - Introduction-classification-properties —applications in
construction and manufacturing processes. Composite Materials: Introduction-Classification
— Preparation, properties and applications. Fiber-Reinforced Composites-preparation,
properties and applications..Adhesives- Introduction-classification-fundamental aspects —
mechanism of adhesion- factors influencing adhesive action. Lubricants-introduction-
classification-properties-functions-mechanism of lubrication.
Text Book

1. P.C.Jain and Monica Jain, A Textbook of Engineering Chemistry, DhanpatRai

publications, New Delhi, 16™ edition, 2015.
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2. C. N. Banwelland E.M. McCash, “Fundamentals of Molecular Spectroscopy”,
Tata McGraw-Hill (India), 5™ Edition, 2013.
Reference Books
1. S.S. Dara and S.S.Umare, “A Textbook of Engineering Chemistry”, S.Chand &
Company, 12" Edition, Reprint, 2013.
2. Shashi Chawla, “ A text book of Engineering Chemistry”,Dhanpat Rai & Co.(pvt)
Itd, 3" edition,reprint 2011.
Course Contents and Lecture Schedule

. No. of
S. No. Topic hours

1.0 Water Chemistry

1.1 Introduction -Water- sources-Hardness of water-types 1

1.2 Estimation of hardness of water by EDTA method 2

1.3 Disadvantages of hard water -Boiler troubles- scale & sludge. 1

1.4 Internal treatment methods 1

15 External treatment methods- zeolite, ion exchange 1

16 Desalination process- reverse osmosis, electrodialysis, multi stage flash 1
' distillation

1.7 Waste water treatment processes 2

2.0 Spectroscopic technique and applications

2.1 Introduction 1

2.2 Principles of spectroscopy and selection rules 1

2.3 Electronic spectroscopy, Fluorescence- applications in medicine. 1

24 Vibrational and rotational spectroscopy of diatomic molecules- )
' Applications

2.5 Nuclear magnetic resonance and magnetic resonance imaging 2

Atomic Absorption Spectroscopy and Inductively Coupled Plasma-
2.6 Optical Emission Spectroscopy- Principle, instrumentation and 2
applications.

3.0 Corrosion and its prevention

3.1 Corrosion- causes- factors- 1

32 types- chemical, electrochemical corrosion (galvanic, differential 2
) aeration), Corrosion of concrete in various environments

3.3 Corrosion of reinforcing steel. Rate of corrosion 1

3.4 Corrosion control - material selection and design aspects 1

35 electrochemical protection — sacrificial anode method and impressed 1
’ current cathodic method

36 Coatings — Metallic - Chromate conversion coating, electroplating — 2
' precious metal coating.

3.7 Paints- constituents and function. 1

4.0 Engineering materials

4.1 Polymers - Introduction-classification-properties 1

4.2 Applications in construction and mechanical domains 1

43 Composite Materials: Introduction-Classification — Preparation, 1
' properties and applications of Polymer Matrix Composites,

4.4 Metal Matrix Composites, Ceramic Matrix Composites Carbon-Carbon 2
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. No. of
S. No. Topic hours
Composites
Fiber-Reinforced Composites- Glass, Silica, Kevlar, carbon, boron, 2
4.5 silicon carbide, and boron carbide fibers and nature-made composites,
and applications.
46 Adhesives- Introduction-classification-fundamental aspects — 1
' mechanism of adhesion- factors influencing adhesive action
47 Lubricants-introduction-classification-properties-functions-mechanism of 1
' lubrication.
Total 36
Course Designers:
1. Dr. M.Kottaisamy hodchem@tce.edu
2 Dr.(Mrs).K.Radha krchem@tce.edu
2. Dr.S.Rajkumar rajkumarsubramanium@tce.edu
3 Dr.M.Velayudham mvchem@tce.edu
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Category | L | T | P | Credit
CHEMISTRY

(Common to EEE and ECE) BS 3|00 3

18CHB30

Preamble

This course work aims in imparting fundamental knowledge of materials and their
applications in electrical, electronics and communication engineering. This course provides
exposure to the students regarding the characterization of materials by spectroscopic
methods. This course also deals with the selection of materials based on their properties for
application in energy storage, energy conversion and electronic devices. It also extends the
importance of water and gives better understanding of Water treatment processes.
Prerequisite

NIL

Course Outcomes

On the successful completion of the course, students will be able to

CO1. | Identify the properties of water and its treatment methods Understand

CO2. | Summarize the Principles and Instrumentations of Spectroscopic Understand
Techniques

CO0a3. | Select the appropriate spectroscopic techniques for characteristics of | Apply
materials

CO4. | Outline the importance of industrial electrochemical processes and | Understand
protective coating

CO5. | Indicate the materials best suited for the construction of energy | Apply
storage devices for different applications

CO6. | Identify the implications of material properties in the performance of | Apply
electronic devices.

Mapping with Programme Outcomes

COs PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
Cco1 M M L - - - - - - - - L
CO2 M M L - - - - - - - - -
Cco3 S S L - - - - - - - - -
Co4 M M M M - - L - - - - L
CO5. S S M M - - M - - - - L
CO6 S S M M - - M - - - - L

S- Strong; M-Medium; L-Low

Assessment Pattern

Continuous )
Bloom’s Terminal
Assessment Tests . .
Category Examination
1 2 3
Remember 20 20 20 20
Understand 30 30 30 30
Apply 50 50 50 50
Analyze _ _ _ _
Evaluate _ _ _ _
Create _ _ _ _
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Course Level Assessment Questions
Course Outcome 1 (CO1):

1. Distinguish between scale and sludge.

2. 100 ml of given water sample consumed 48 ml of EDTA during titration using EBT
indicator. 35 ml of same EDTA consumed by 100 ml of standard hard water
containing 1 mg of pure CaCOj; per ml. Calculate the permanent, temporary and total
hardness of given water samples in CaCO3; equivalents.

3. Outline the steps involved in the waste water treatment process.

Course Outcome 2 (CO2):

4. State Beer-Lambert law.
5. Write the selection rule in absorption spectroscopy.

6. Explain the procedure involved in finding the metals present in an alloy sample using
ICP-OES.

Course Outcome 3 (CO3):
1. Compare the stretching frequencies of carbonyl functional groups in the following

compounds
X i
L
I) HSC H (") HSC CH3

2. Following Woodward-Fiesher- scott rules, it has been observed that the following

compounds have absorption maximum at (i) 225 nm, (ii) 220 (iii) 230. Explain which
is which.

N e ) A_)\ N M

3. Describe the function of different magnets available to generate magnetic field in MRI
scanner.

Course Outcome 4 (CO4)
1. Explain the drawbacks of gold electroplating.
2. Name the different types of electrolyte used in platinum electroplating.
3. Write the equations for hydrogen generation by electrolysis process under acidic
and alkaline conditions.
Course Outcome 5 (CO5)
1. llustrate the working principle, charging and discharging reactions in Lead acid
battery.
2. With the help of comparative chart of different battery types, justify the reason for
considering Lithium ion batteries as future power source.

Smalker siza—»

£ ] y

y 4

y Ni—Cd ,i] /

| 'Lead'.\'i/ ‘\./

\aod

- Lighter weight =

Energy dersity (N hH)

T T T T T T
o 50 100 150 200 250
Energy density (W h kg)
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3. lllustrate H,-O, fuel cell construction and explain associated electrochemical
reactions.
Course Outcome 6 (CO6)
1. Explain the conduction mechanism of polyaniline as a host for enzyme in
biosensor.
2. Inthe following profile, identify the reason why the conductivity of polymer has
been increased with dopant level.

Zonductivity //

(S/cm) /
100

/

7

I
Dopant level dopant/CH unit

3. Identify the suitable bio sensing materials for the detection of glucose in
human blood serum.
Concept Map

CHEMISTRY

/

Deals with

Y i
Water technology (Advanced Engineering materials)

—~
describes , .
/ Explain [ SRERRRCOPRC e Tiles J (Electrochemical power system] \

1. Sources Al appiatios \ demonstrate —,| Sensors-Basic concepts
2. Characteristic Nature of Water \ Explain types and Applications
3, Hardness and its estimation outlifie / N
1.Characteristics of
1. Internal Treatment Idustrial Electrolysis HIgh PONER density Ay
2. External Treatment process and coating energy density batteries oolymer and
3. Waste water treatment | elaborate 2,Primary and Secondary || ! :
| Rt its composites
S for Electronic devices
( N\
Principle and selction rules in 3 Applications
1. Electronics ‘ T .
2. vibrational and Rotational Mechanism and Applications deal/s With
3R Fuel cell, super capacitore,
4NMR EDLC Conduction mechamism
5.AAS . and appications
Instrumentation :
6. 1CP and Optical Emmision || p jicatons of conducting polymers
spectroscopic techniques
\ J
Syllabus

Water Chemistry: Water- sources-Hardness of water-types-Estimation of hardness of water
by EDTA method. Disadvantages of hardwater -Boiler troubles- scale & sludge.Internal
treatment methods. External treatment methods- zeolite, ion exchange. Desalination
process- reverse osmosis, electrodialysis, multi stage flash distillation. Waste water
treatment processes.

Spectroscopic technique and applications -Principles of spectroscopy and selection
rules- Electronic spectroscopy, Fluorescence- applications in medicine.Vibrational and
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rotational spectroscopy of diatomic molecules- Applications. Nuclear magnetic resonance
and magnetic resonance imaging. Atomic Absorption Spectroscopy and Inductively Coupled
Plasma-Optical Emission Spectroscopy- Principle, instrumentation and applications.
Electrochemical power system-Electrochemistry—Basics - Industrial electrolytic process —
Water electrolysis — Hydrogen generator-Decorative and functional coating- Value added
coatings and Electroless process of making printed circuit board- Materials for Energy
storage: Batteries - High energy density and Power density batteries -Operational
characteristics — Primary and Secondary batteries— Fuel cells — Basic concept and types -
Advantages and Disadvantages of fuel cell-Hydrogen Economy-Hydrogen storage- Super
capacitors.
Advanced Engineering materials: Polymers and its composites for Electronic devices
- Dielectric, mechanical and electrical properties-chemical methods for tailoring the
properties- -Conducting polymers — principle and preparation method-conduction
mechanism—application of polymer and its composites in communication and electronic
devices Frequency selective surfaces-Sensing properties of materials-concept-Applications
Text Book
1. P.C. Jain and Monica Jain, A Textbook of Engineering Chemistry, DhanpatRai
publications, New Delhi, 16™ edition, 2015.
2. C. N. Banwell and E.M. McCash, Fundamentals of Molecular Spectroscopy,
TataMcGraw-Hill (India), 5" Edition, 2013.
Reference Books
1. AJ. Bard and L.R. Faulkner, Electrochemical Methods, Fundamentals and
Application. Wiley,2001
2. 2.Y.R.Sharma, Elementary Organic Spectroscopy, S. Chand, 2007.
3. 3.ShashiChawla, A text book of Engineering Chemistry, Dhanpat Rai& Co.(pvt)
Ltd, 3" Edition, reprint 2013
Course Contents and Lecture Schedule

. No. of
S.No Topic Hours
1.0 | Water Chemistry
1.1 | Introduction -Water- sources-Hardness of water-types 1
1.2 | Estimation of hardness of water by EDTA method 2
1.3 | Disadvantages of hard water -Boiler troubles- scale & sludge. 1
1.4 | Internal treatment methods 1
1.5 | External treatment methods- zeolite, ion exchange 1
16 Desalination process- reverse osmosis, electrodialysis, multi stage flash 1
’ distillation
1.7 | Waste water treatment processes 2
2.0 | Spectroscopic technique and applications
2.1 | Introduction 1
2.2 | Principles of spectroscopy and selection rules 1
2.3 | Electronic spectroscopy, Fluorescence- applications in medicine. 1
2.4 | Vibrational and rotational spectroscopy of diatomic molecules- Applications 2
2.5 | Nuclear magnetic resonance and magnetic resonance imaging 2
26 Atomic Absorption Spectroscopy and Inductively Coupled Plasma-Optical 5
Emission Spectroscopy- Principle, instrumentation and applications.
3.0 | Electrochemical power system
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. No. of
S.No Topic
P Hours
Industrial electrolytic process — Water electrolysis — Hydrogen generator- 2
3.1 | Decorative and functional coating-Electroplating Protective coating (Zn and
Ni);

Value added coatings (Au, Pt).and Electroless process of making printed 1

32 circuit board

High energy density and Power density batteries-Operational characteristics 2
3.3 | — Primary (Zn/MnO, or Zn/Ag,0) and Secondary batteries (Pb- acid and
Lithium ion/polymer batteries)

Fuel cells — Basic concept and types Proton exchange membrane FC- 2

3.4 Methanol FC-solid oxide FC- (principle only)

Advantages and Disadvantages of fuel cell-Hydrogen Economy-Hydrogen 2

3.5 storage- Super capacitors — EDLC and Hybrid type (principle only)

4.0 | Advanced Engineering materials

Dielectric, mechanical and electrical properties-chemical methods for 2

4.1 o . . . .
tailoring the properties-Doping-Functionalization-core/shell nanostructure
4.9 Conducting polymers — principle and preparation method-conduction 2
mechanism-(conjugated polymers- conjugated doped polymers)
43 application of polymer and its composites in sensors, light emitting diodes. 2
' telecommunications, power transmissions
4.4 antistatic coatings, conducting adhesives, artificial nerves - EMI shielding, 1
' Frequency selective surfaces
45 Sensing properties of materials-concept-Applications- Electronic sensors in 2
' Environmental monitoring process
Total 36
Course Designers:
1. Dr.M.Kottaisamy hodchem@tce.edu
2. Dr..J.Shanmugapriya shanmugapriya@tce.edu
3. Dr.S.Balaji Shalaji@tce.edu
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Category | L | T | P | Credit
CHEMISTRY

(Common to CSE and IT) BS 3|/0|0 3

18CHC30

Preamble

The objective of this course is to bestow the better understanding of basic concepts of
chemistry and its applications in Computer Science and Engineering and Information
Technology. This course provides exposure on corrosion and its protection in computer
components. It also imparts knowledge on properties and application of nano-materials in
data storage devices. Besides, it highlights properties of water and its treatment methods,
spectroscopic techniques for material characterization, properties and applications of
polymers.

Prerequisite

NIL

Course Outcomes

On the successful completion of the course, students will be able to

CO 1. | Identify the properties of water and its treatment methods Understand

CO 2. | Summarize the principles and instrumentations of spectroscopic | Understand
techniques

CO 3. | Select the appropriate spectroscopic techniques for characteristics of | Apply
materials

CO 4. | Adapt the suitable corrosion control methods Apply

CO 5. | Describe the preparation, properties and applications of polymers | Understand
and nanomaterials.

CO 6. | Discuss the significance of nanomaterials in computer peripherals | Understand
and data storage devices

Mapping with Programme Outcomes

COs PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
Cco1 M - - - - - - - - - L -
CO2 M L L - - - - - - - - -
Cos. S S M M - - - - - - - -
CoO4. S S M M - - L - - - L -
COs5. M M M M - - L - - - - -
COe6. M M M M L - M - - - - -
S- Strong; M-Medium; L-Low
Assessment Pattern
Continuous .
Bloom’s Terminal
Category Assessment Tests Examination
1 2 3
Remember 20 20 20 20
Understand | 40 40 40 40
Apply 40 40 40 40
Analyze - - - -
Evaluate - - - -
Create - - - -
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Course Level Assessment Questions
Course Outcome 1 (CO1):

7. Distinguish between scale and sludge.

8. 100 ml of given water sample consumed 48 ml of EDTA during titration using EBT
indicator. 35 ml of same EDTA consumed by 100 ml of standard hard water
containing 1 mg of pure CaCOj; per ml. Calculate the permanent, temporary and total
hardness of given water samples in CaCO3; equivalents.

9. Outline the steps involved in the waste water treatment process.

Course Outcome 2 (CO2):

10. State Beer-Lambert law.

11. Write the selection rule in absorption spectroscopy.

12. Explain the procedure involved in finding the metals present in an alloy sample using
ICP-OES.

Course Outcome 3 (CO3):
4. Compare the stretching frequencies of carbonyl functional groups in the following

compounds
)OL i
JJ\

5. Following Woodward-Fiesher- scott rules, it has been observed that the following
compounds have absorption maximum at (i) 225 nm, (ii) 220 (iii) 230. Explain which

is which.
N Sy ) M N M

6. Describe the function of different magnets available to generate magnetic field in MRI
scanner.

Course Outcome 4 (CO4):

13. Linear polarisation of steel specimen (0.1 x 0.1 cm? kept in 4% aqueous NaCl
solution is studied. It gives corrosion current lor = 50 pA/cmz.EquivaIent weight and
density of steel are 55.85 g/mol and 8.05 g/ cm® respectively. Calculate the rate of
corrosion of steel in mm/year.

14. Demonstrate causes and control measures of corrosion in computer peripherals and
electronic devices.

15. Explain the factors influencing rate of corrosion.

Course Outcome 5 (CO5):

1. Demonstrate the mechanism of conducting polymer of poly acetylene.

2. Explain the application of polymer material application in display devices.

3. Compare OLED vs LCD in display properties.

. Course Outcome 6 (CO6):

1. Recall the classification of nanomaterials

2. Explain size dependent properties on nanomaterials

3. Describe the role of nanomaterials in data storage devices.
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Concept Map

CHEMISTRY
comprises
WATER CHEMISTRY
[spemaoiﬁgﬁlcc}\ﬁgnglques & ] CORROSION IN ((ADVANCED ENGINEERING MATERIALS
COMPUTER COMPONENTS
Describes / \
tOutlmes includes

Deals aboul

Exulam Inc\udes Discuss Demonstrate
Discuss
Describes [m
Characteristics of Waste Water

Water Trea‘ment Methods TVPQSD &[ C°"°5't°" R""e Corrosion Control Methods Nanomaterlals

1nstrumentatwon of etermination in Computer Peripherals
Spectroscoplc Techniques /

Contains

Internal and External Factors Influencing Includes CO rises
Treatment of Water Prmcnples of Corrosion / Outlines / e

Spectroscoplc Techniques Application of =
Material characterisation Properties &Molecular Weight Classification &

Determination Techniques Properties

Application in computer Application in
Peripherals & Electronic Devices Data Storage

Syllabus
Water Chemistry:
Water- sources-Hardness of water-types-Estimation of hardness of water by EDTA method.
Disadvantages of hardwater -Boiler troubles- scale & sludge. Internal treatment methods.
External treatment methods- zeolite, ion exchange. Desalination process- reverses 0Smosis,
electrodialysis, multi stage flash distillation. Waste water treatment processes.
Spectroscopic technique and applications:
Principles of spectroscopy and selection rules- Electronic spectroscopy, Fluorescence-
applications in medicine. Vibrational and rotational spectroscopy of diatomic molecules-
Applications. Nuclear magnetic resonance and magnetic resonance imaging. Atomic
Absorption Spectroscopy and Inductively Coupled Plasma-Optical Emission Spectroscopy-
Principle, instrumentation and applications.
Corrosion in computer components:
Introduction -types of corrosion-electrochemical analysis- Polarization and Impedance -
Rate of corrosion determination- influencing factors in corrosion- corrosion in computer
peripherals, electronic devices -control measures- self protecting corrosion products —Pilling
Bed worth rule- precious metal coating and impact-salt spray- electroless plating-Printed
Circuit Board (PCB) manufacturing.
Advanced Engineering Materials:
Polymers — introduction — structure- property relationship of polymer -conducting polymers —
properties and applications in biosensors, organic light emitting diodes. Polymers in
telecommunications, power transmission and liquid crystalline display devices. Polymer
composite — classification and applications in computer components.
Nanomaterials: Difference between nano and bulk materials- classifications-size
dependent properties. Data storage materials — properties and applications.
Text Book

1. P.C.Jain and Monica Jain, A Textbook of Engineering Chemistry, DhanpatRai

publications, New Delhi, 16" edition, 2015.
2. C. N. Banwelland E.M. McCash, “Fundamentals of Molecular Spectroscopy”, Tata
McGraw-Hill (India), 5™ Edition, 2013.

Reference Books

1. Shashi Chawla, “ A text book of Engineering Chemistry”,Dhanpat Rai & Co.(pvt) Itd 3"

edition, reprint 2011.
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2. Mars Fontana, “Corrosion Engineering, Mc Graw Hill Education 3" edition reprint,
2017.R.V.Gadag, A. Nityananda Shetty “Engineering Chemistry”’l.K. international
Publishing Pvt Ltd. 3" edition 2014.

Course Contents and Lecture Schedule

. No. of
S. No. Topic hour
1.0 Water Technology
1.1 Introduction -Water- sources-Hardness of water-types 1
1.2 Estimation of hardness of water by EDTA method 2
1.3 Disadvantages of hardwater -Boiler troubles- scale & sludge. 1
1.4 Internal treatment methods 1
15 External treatment methods- zeolite, ion exchange 1
16 Desalination process- reverse osmosis, electrodialysis, multi stage 1
flash distillation
1.7 Waste water treatment processes 2
2.0 Spectroscopic techniques and applications
2.1 Introduction 1
2.2 Principles of spectroscopy and selection rules 1
2.3 Electronic spectroscopy, Fluorescence- applications in medicine. 1
24 Vibrational and rotational spectroscopy of diatomic molecules- 5
Applications
2.5 Nuclear magnetic resonance and magnetic resonance imaging 2
Atomic Absorption Spectroscopy and Inductively Coupled Plasma-
2.6 Optical Emission Spectroscopy- Principle, instrumentation and 2
applications.
3.0 Corrosion in computer components
31 Types of corrosion, Electrochemical analysis — polarisation and 2
' impedance
3.2 Rate of corrosion determination 1
3.3 Factors influencing corrosion 2
3.4 Corrosion in computer peripherals and electronic devices 1
3.5 Corrosion control methods and precious metal coating 2
3.6 Printed Circuit Board Manufacturing 1
4.0 Advanced Engineering Materials
4.1 Polymers - Structure property relationship of polymer 2
Conducting polymers — synthesis, properties and applications in 3
4.2 .
biosensors and OLED
43 Polymer composites — classification and applications in computer 1
components.
4.4 Nanomaterials — classification and size dependent properties 1
4.5 Properties of Data storage nanomaterials 2
Total 36
Course Designers:
1. Dr. M. Kottaisamy hodchem@tce.edu
2. Dr. V. Velkannan velkannan@tce.edu
3. Dr. S. Sivailango drssilango@tce.edu
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Category|L | T |P |Credit
HSS (2 |0 |0 | 2

18EG140 ENGLISH

Preamble

The coursework aims at developing communication skills in English essential for
understanding and expressing the ideas in different academic, social, and professional
contexts. The students acquire the skills of listening, speaking, reading, and writing
competencies in English language, making them employable in the globalised scenario.
Prerequisite

NIL

Course Outcomes

On the successful completion of the course, students will be able to

Recall the basics of language in terms of vocabulary, grammar,

co1l pronunciation, syntax and semantics. Remember
Understand the subtlety of grammatical nuances and use them

CO2| accordingly in the respective contexts. Understand
Read and comprehend the content in English in general and technical

CO3| contexts as well. Understand
Write with coherence and cohesion using appropriate discourse markers

CO4 ycidly. Apply
Apply the language in established structure with precision in social and

CO5| professional contexts. Apply

Mapping with Programme Outcomes

COs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
CO1. S S
Co2. S M
COs. S S
CO4. S S
CO5. S S
S- Strong; M-Medium; L-Low

Assessment Pattern

Bloom’s Category Continuous Assessment Tests Terr.nine.1|
1 2 3 Examination

Remember - - - -
Understand 15 15 30 30
Apply 35 35 70 70
Analyse - - - _
Evaluate - - - -
Create - - - -
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Course Level Assessment Questions
Course Outcome 1, 2 and 3 (30

marks)

Al.

Rewrite as directed. (10X2=20)
(Any TEN exercises to be given from Module-1-Basics of Language and
Module 2 — Basics of Grammar and Notions for Technical English)
a) Write a basic definition of a “ mobile”.
b)Combine the following sentences to bring out the “Purpose and Function”.
The coal gas is compressed. Condensation in the gas mains can be avoided.
c¢) Expand the following nominal compounds: i) car race ii) race car
d) Combine the following sentences using a relative clause.
Smart meters are small computers. They provide real-time information on
how
much electricity is being used by each customer.
e) Combine the following sentences to bring out the “Cause and Effect”
Sand is mixed with the cement. It prevents the excessive shrinkage during

drying.
f) Give the words for the following transcriptions
i) /tek'nol.a.d3i/ ii) /pre nant .si‘e1.Jon/

g) Write down the phonetic symbols of the letters underlined. i).Thick ii)
Pleasure
h) Syllabify the word and underline the stressed syllable: Communication
i) Frame question tags for the following sentence: Don’t open your books
j) Fillin the blank with the correct form of the verb given in brackets.
Tamil Nadu’s share of students in the lITs and NITs (register) a
considerable drop in the recent years.

A2. Read the following passage and answer the following (different types of)
guestions.(10 marks)

e Descriptive questions for eliciting short answers
e True or false

e Sentence Completion

¢ Synonyms/meaning of the words in the text

Course Outcome 4 & 5

(Questions to be given from MODULE Il & IV) (70 marks)
C1. Write a paragraph in about 100-150 words on E-learning (10 marks)
OR
C2. Write a paragraph in about 100-150 words on Plastics (10 marks)
C3. Write an e-mail to a company requesting permission to attend in-plant
training for a fortnight. (15 marks)
OR
C4. Pen a letter to a company requesting you to undergo inplant training there,
inventing necessary detalils, in proper format. (15 marks)
C5. Prepare a set of 10 instructions on how to draw money from an ATM. (15 marks)
OR

C6.
C7.

Prepare a set of 12 recommendations to keep our environment clean. (15 marks)
Make notes of the passage given in appropriate format with a title and
summarize in about 100 words. (15 marks)
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OR
C8. Interpret the following graphic data in about 150 words (15 marks)

NEW SOFTWARE

O Price
M Training
O Saving

§ thousand
=)
,

[=1]
RN N W W

alpha indigo XN
Software packages

C9. Write an essay in about 250 words on ‘The Impact of Technology on Nature’ (15 marks)
OR
C10. Write an essay in about 250 words on ‘Green Engineering’ (15 marks)

Concept Map:
English Language
Learning

Vocabulary 1.\ } :
requires skills

/ such as /
/ Speaking of Formal letters
. And Email
Is Characterised by Reading Sentences
e

Requires skills
related to

Word Formation - Prefixes
Suffixes and Root words Paragraphs Are
\ Characterised by

Requires of

attention to re

Specific to Characterised by

have Theme,
Unity,

Passages on are of

- Science and different
Pronounciation, Stress Skimming, Technology
and Intonation Skipping and

Scanning Business English

Coherence
and Style

have
Topic Sentence

Clarity,
Completeness,

Scientific
Writing - Notions

Conciseness,
Correctness
and Coherence

Coherent
Supporting
Sentences

Types
(Statement,
Negative,

are characterised

Structure,
by

Concord,
Theme

Attitude

Interrogative
Imperative
and Exclamatory

Tense,
Punctuation

and
Purpose
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Syllabus:
MODULE- |
Basics of language — Phonetics - Phonemes, Syllables and Stress, Vocabulary — Word
Analysis, Prefix, Suffix, Roots, Parts of Speech, Sentence Patterns.
MODULE- Il
Basics of grammar — Tenses, Subject-Verb Agreement, Impersonal Passive Voice, Notions
for Technical English —Noun Compounds, Classifications and Definitions, Cause and Effect,
Purpose and Function, Numerical Adjectives, Relative Clauses, Reading Comprehension —
Skimming, Scanning, Skipping ( as tested in BEC Vantage Level)
MODULE-III
Writing with coherence and flow, Summarizing, Note-Making, Interpretation of Graphics,
Writing Instructions and Recommendations, Paragraph and Essay Writing.
MODULE-IV
Writing with correct spelling, punctuation and grammar, E-mail Writing (BEC Vantage
Writing-Unit I)— Formal Letters by students for Bonafide Certificate/Permission.
Text Books:
3. Department of English, Anna University. Mindscapes: English for Technologists and
Engineers. Orient Blackswan, Chennai. 2012
References:
1. Swan, Michael. Practical English Usage.4™ Edn. OUP. 2016.
4. Murphy, Raymond, English Grammar in Use with Answers; Reference and Practice
for Intermediate Students, Cambridge: CUP, 2004
5. Jones, Daniel. An English Pronouncing Dictionary, Cambridge: CUP, 2006
6. Brook-Hart,Guy. Cambridge English- Business Benchmark-Upper Intermediate,
CUP,2014.
Websites:
1. http://Iwww.englishclub.com
2. http://owl.english.purdue.edu
3. https://www.oxfordonlineenglish.com
4. www.bbclearningenglish.com
Course Contents and Lecture Schedule

S.No Topic No. of Hours
1. | Introduction 1
2. | Sentence Patterns 1
3. | Tenses 2
4. | Subject-Verb Agreement 1
5. | Phonetics — Consonants, Vowels, Dipthongs 1
6. | Phonetics — Syllable and Stress 1
7. | Word Formation — Prefixes, Suffixes and Root Words 1
8. | Reading Comprehension - | (Skipping, Skimming, and Scanning) 1
9. | Note-Making and Summarizing 1
10, Writing Instructions and Recommendations 1
11, Tutorials 1
12, Defining and Non-Defining Relative Clauses 1
13) Impersonal Passive Voice 2
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14 Notions of Technical English — Noun Compounds, Definitions, Cause 1
| & Effect, Purpose and Function, Numerical Adjectives

15 Paragraph / Essay Writing- Topic and Supporting Sentences, 5
| Coherence

16, E-Mail Writing — (BEC Vantage Writing Task | ) 1

17, Formal Letters by students for Bonafide Certificate/Permission 1

18, Interpretation of Graphics 1

19, Reading Comprehension — Il (As tested in BEC Writing Task I11) 2

20, Tutorials 1

Total 24
Course Designers:

1 Dr. S. Rajaram sreng@tce.edu

2 Dr.A.Tamilselvi tamilselvi@tce.edu

3 Mr. R. Vinoth vino@tce.edu

4 Dr. R. K. Jaishree Karthiga jai@tce.edu
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Category | L | T | P | Credit
18ES150 ENGINEERING FUNDAMENTALS

ES 112 - 3

Preamble

The course Engineering Fundamentals provides an introduction to the engineering field. It is
designed to help the student to learn about engineering and how it affects our everyday
lives. On the successful completion of the course, students will be to explain how
engineering is different from science and technology and how science, mathematics and
technology are an integral part of engineering design.

Prerequisite

NIL

Course Outcomes

On the successful completion of the course, students will be able to

CO1. Explain technological & engineering development, change and impacts | Understand
of engineering

CO2. Draw a product in enough detail that others can accurately build it and | Apply
write specification sheet for a given product

CO3. Complete initial steps (Define a problem, list criteria and constraints, | Apply
brainstorm potential solutions and document the ideas) in engineering design
process

CO4. Draw sketches to a design problem and provide a trade-off matrix Apply

CO5. Communicate possible solutions through drawings and prepare project | Apply
report

CO6. Use reverse engineering to suggest improvements in a tool design Apply

CO7. Apply the concept of engineering fundamentals in Civil, Mechanical, | Apply
Electrical and Computer Engineering

Mapping with Programme Outcomes

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

Co1

Cco2

Cco3

Cco4

C05

ninlnlni n
L || 12|
[t ol I ol ol W

C06

co7 S M L - - - - - - - - -

S- Strong; M-Medium; L-Low
Assessment Pattern

Continuous Assessment Tests End nggster
S.No Bloom’s category Examinations
1 2 3

1 Remember 20 20 20 20
2 Understand 20 20 20 20
3 Apply 60 60 60 60
4 | Analyze 0 0 0 0
5 Evaluate 0 0 0 0
6 Create 0 0 0 0
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Course Level Assessment Questions

Course Outcome 1 (CO1):

1. What is the role of Engineer?

2. How do you believe the growth of engineering has impacted the product that we have
today?

3. Select an engineering product, list the specifications and constraints that must be
considered when designing the product. Make a list of tradeoff.

Course Outcome 2 (CO2):

1. List the steps of a design problem.

2. Identify the problem you see in the product you used in your daily life.
3. Determine the design constraint and criteria for a problem.

4. Create an isometric drawing of a design.

Course Outcome 3 (CO3):

1. List the five factors when considering development problem.

2. Imagine you have noticed the car you are riding is making a squeaking noise from the
engine compartment. Define the problem with your vehicle. Classify the potential
problem.

3. Imagine you are hired by your local city to develop a new public transportation.

a. Define the problem.
b. List the criteria and constraint.
c. List the potential solution.

Course Outcome 4 (CO4):

1. Imagine you are an engineer who is designing a portable sitting device; you need to
design a chair that will be portable that will fit in the trunk of the car which hold 100 kg
individual and will be easily produced. Create sketches using a four step process to this
design problem.

2. Imagine you are an engineer who develops method to automatically sort books at
college library. Develop possible sketches and list potential solution and give the tradeoff
matrix.

3. How can your research improve the design?

Course Outcome 5 (CO5):

1. What details are able to show with the perspective drawing?

2. What is the difference between mockup and prototype?

3. List five different question engineers must ask about function of the design.

Course Outcome 6 (COB6):

1. Select a product to analyze with respect to function, fit, aesthetics, safety and
environment impact. Write a summary on evaluation of the product. If you would like
make changes to the design list the changes.

2. What design components should be reconsidered in reverse engineering processes?
Why?

3. What are the benefits of reverse engineering?

Course Outcome 7 (CO7):

1. Explain ohms law and list the related formulas.

2. What role do you think the range selection plays in the accuracy of the measurements?
3. Why it is important for a civil engineer to study structural forces?

4. Describe the differences between fluids used in hydraulics and pneumatics.
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Concept Map

Engineering Students

shall apply engineering
shall know shall be fundamentals in

What is Engineerin i i i
g g Engineering as a profession Engineering Design [Electrical Engineermg] [vail Engineering] [Mechamcal Engmeeringj (Compu(er Engineeringj

in terms of involves

js / \\‘\\A‘
Engineering TG
Engineering Roles (Problem defll’lltmn] [ldea generatlon)(smmlon Creauon] Test/Analysis Final solution Design improvement
Engineering Impacts \

can also
using using leads to be made

\\A Ieadsw\‘ \ -
Brainstorming Researching [Skelchmg] [Problem solvmg] [Communlcatmgj [Product eva‘uation] (Fmal project report]

using

Orthographic drawing
perceptive drawing
Dimensioning

Syllabus

What is Engineering: Engineering Requirement, Knowledge within Engineering disciplines,
Engineering advancements Engineering Design: Problem definition, idea generation
through brainstorming and researching, solution creation through evaluating and
communicating, text/analysis, final solution and design improvement. Defining problems
and Brainstorming: Researching design, sketching problem solving Communicating
solution: Dimensioning orthographic drawing, perspective drawing Modeling and Testing
final output: Product evaluation, reverse engineering, final project report. Civil
Engineering: Structural forces structural analysis, bridge design components, structural
design Mechanical Engineering: Types of motion, mechanical power system, mechanical
power formula, mechanical design. Electrical Engineering: Reading analog multimeter,
measuring current, voltage and resistance, electricity from chemicals, solar cells, magnets,
Ohms law and watts law, circuit identification and circuit calculation, resistor color code,
continuity Computer Engineering: Logic gates, algorithms, computer architecture, binary
code

Reference Books

1. Ryan A.Brown, Joshua W.Brown and Michael Berkihiser: “Engineering Fundamentals:
Design, Principles, and Careers”, Goodheart-Willcox Publisher, Second Edition, 2014.

2.

3. Saeed Moaveni ,“Engineering Fundamentals: An Introduction to Engineering”, Cengage
learning, Fourth Edition, 2011.

Course Contents and Lecture Schedule

. No. of
No. Topic Lectures

1. What is Engineering

1.1 Engineering Requirement 1
1.2 Knowledge within Engineering disciplines, 1
1.3 Engineering advancements 1
2 Engineering Design

2.1 Problem definition, 1
2.2 idea generation through brainstorming and researching 1
2.3 solution creation through evaluating and communicating, 1
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. No. of
No. Topic Lectures
24 text/analysis 1
2.5 final solution and design improvement 1
3 Defining problems and Brainstorming:
3.1 Researching design 1
3.2 sketching problem solving 2
4 Communicating solution
4.1 Dimensioning orthographic drawing 1
4.2 perspective drawing 1
5 Modeling and Testing final output
5.1 Product evaluation 1
5.2 reverse engineering 1
5.3 final project report 1
6 Civil Engineering
6.1 Structural forces structural analysis 2
6.2 bridge design components 2
6.3 structural design 1
7 Mechanical Engineering
7.1 Types of motion 2
7.2 mechanical power system 1
7.3 mechanical power formula 1
7.4 mechanical design 1
8 Electrical Engineering:
8.1 Reading analog multimeter, measuring current, voltage and 1
resistance
8.2 electricity from chemicals, solar cells, magnets, 1
8.3 Ohms law and watts law, circuit identification and circuit 1
calculation
8.4 resistor color code, continuity 2
9 Computer Engineering
9.1 Logic gates, algorithms, 1
9.2 computer architecture, 2
9.3 binary code 2
Total 36

Course Designers:

1. Dr.S.J. Thiruvengadam sjtece@tce.edu
2. Dr. S.Baskar sbeee@tce.edu
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Category | L | T | P | Credit

18ME160 ENGINEERING GRAPHICS
ES 3|10]2 4

Preamble

Engineering Graphics is referred as language of engineers. An engineer needs to
understand the physical geometry of any object through its orthographic or pictorial
projections. The knowledge on engineering graphics is essential in proposing new product
designs through drawings and in reading or understanding existing drawings. This course
covers orthographic and pictorial projections, sectional views, development of surfaces and
use of computer aided drafting tools.

Prerequisite

NIL

Course Outcomes

On successful completion of the course, students will be able to

CO1 | Draw conic Sections such as ellipse, parabola, hyperbola and Apply
rectangular hyperbola.

CO2 | Draw the orthographic projections (Elevation and Plan) of straight lines Apply
inclined to both reference planes.

CO3 | Draw the orthographic projections (Elevation, Plan and End view) of Apply
plane surfaces inclined to both reference planes

CO4 | Draw the orthographic projections (Elevation and Plan) of regular solids Apply
(Prisms, Pyramids, Cylinder and Cone) with axis inclined to any one
reference plane.

CO5 | Draw the orthographic projections (Elevation and Plan) of sectioned Apply
solids (Prisms, Pyramids, Cylinder and Cone) with axis perpendicular to
horizontal plane and true shape of the sections.

CO6 | Draw the development of surfaces (base and lateral) of sectioned Apply
regular solids (Prisms, Pyramids, Cylinder and Cone).
CO7 | Draw the isometric projections of regular solids and combined solids Apply

(Prisms, Pyramids, Cylinder, Cone and sphere) and of solid parts from
the orthographic views.

CO8 | Develop computer-aided 3D models for the given part drawing (2D/3D ) Apply
and draw orthographic views f r the 3D model with appropriate
dimensioning using CAD package. (Continuous Assessment only)

Mapping with Programme Outcomes

PO | PO11 PO12
10

COs | PO1 | PO2 |PO3 |PO4 |PO5 |PO6 |PO7 |POS8

Y
O
©

CO1.

Co2.

COas.

CO4.

COs5.

COe6.

nNnnnnunnon

CO7.

M E4E4E4E4E4 4R
nununnunnnon
M E4E4E4E4E4 9
IE4E4E4E4E4 4R
< E4EdE4ESES 9
N EYEdE4ESEY 9

COo8.| S

Assessment Pattern
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Continuous .
Bloom’s Terminal
Category Assessment Examination
Test

Remember 0 0
Understand 0 0
Apply 100 100
Analyse 0 0
Evaluate 0 0
Create 0 0

Course Level Assessment Questions
Course Outcome 1 (CO1)

1.

2.

Draw an ellipse if the distance of focus from the directrix is 70 mm and the
eccentricity is %.
Draw a parabola if the distance of focus from the directrix is 60 mm.

Course Outcome 2 (CO2)

2.

3.

One end “A” of a straight line AB 85 mm long is 10 mm above HP and 15 mm in front
of VP. The line is inclined to HP at 40° and inclined to VP at 30°. Draw the projections.
A line CD has its end “C” 20 mm above HP and 25 mm in front of VP. The other end
“‘D” is 45 mm above HP and 40 mm in front of VP. The distance between the end
projectors is 60 mm. Draw its projections and find its true length.

Course Outcome 3 (CO3)

1.

A semi circular plate of 80 mm diameter has its straight edge on V.P and inclined at
30° to H.P. The surface of the plate is inclined at 45° to V.P. Draw the projections of
the plate.

A thin rectangular plate of 60 x 40 mm size has its shorter edge on H.P and inclined
30° to V.P. Draw the projections of the plate when its top view is a square of 40 mm
side.

Course Outcome 4 (CO4)

1.

2.

A hexagonal prism of side of base 35 mm and axis length 80 mm rests on HP on one
of its rectangular faces such that its axis is inclined to VP by 45°. Draw its elevation
and plan.

A square pyramid of base side 40 mm and axis 75 mm long is resting on one of its
base edges in such a way that one of its triangular faces is perpendicular to both HP
and VP. Draw its front view and top view.

Course Outcome 5 (CO5)

1.

2.

A cone of base 75 mm diameter and axis 80 mm long is resting on its base on H.P. It
is cut by a section plane perpendicular to VP, inclined at 45° to H.P and cutting the
axis at a point 35 mm from the apex. Draw the front view, sectional top view and true
shape of the section.

A hexagonal pyramid, base 30 mm side and axis 65 mm long is resting on its base
on HP with two edges of the base parallel to V.P. It is cut by a section plane
perpendicular to V.P and inclined 45° to H.P, intersecting the axis at a point 25 mm
above the base. Draw the front view, sectional top view and true shape of the
section.
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Course Outcome 6 (COB6)

1. A cone of base diameter 60 mm and axis 70 mm long is resting on its base on H.P. A
section plane perpendicular to H.P and V.P cuts the cone at a distance of 10 mm
from the axis. Draw the development of the cut solid.

2. A pentagonal prism of base side 30 mm and axis height 75 mm is resting on its base
on HP such that rectangular face is parallel to V.P. It is cut by a cutting plane
perpendicular to V.P and 30° inclined to H.P. It meets the axis 15 mm below the top
base. Draw the development of the cut prism.

Course Outcome 7 CO7)

1. Draw the isometric projection of hexagonal prism of base side 40 mm and height 60
mm with a right circular cone of base diameter 50 mm and altitude 50 mm resting on
its top such that the axes of both solids are collinear and vertical.

2. Draw the isometric view of the part with the following orthographic views.

44—
'y
75 50
R1c
1P
= 100~ E
55
i3 .
—~12

Course Outcome 8 (CO8)
1. Develop a 2D model using CAD package for the given figure.
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2. Develop a 3D model using CAD package for the given part drawing.

CUTTER HOLDER >

SCALE |1 \/

3. Draw the orthographic views for the given 3D model with appropriate dimensioning using

CAD package.
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Concept Map

[ Engineering Graphics ]

involves

Manual Drawing [Computer Aided Drafting (CAD)]

Comprises Of_>| Isometric Projections] comprises of

Team

[ Annotations, laye ringj

Orthographic projections of
points, lines, planes, solids

Development of
surfaces

| Sections of solids and

true shape of the section Customization

Syllabus

Introduction- Significance of engineering graphics, Use of drawing instruments —Standards,
Lettering, numbering and dimensioning, Principles of orthographic projections, First angle
projection, Scales.

Conic Sections - Construction of Ellipse, Parabola, hyperbola (Eccentricity Method only)
and rectangular hyperbola.

Projection (Elevation and Plan) of points located in all quadrants.

Projection (Elevation and Plan) of straight lines inclined to both reference planes -
Determination of true lengths and true inclinations by rotating line method.

Projection (Elevation, Plan and End view) of planes inclined to both reference planes by
rotating object method.

Projection (Elevation and Plan) of regular solids (Prisms, Pyramids, Cylinder and cone)
by rotating object method when the axis is inclined to one of the reference planes.
Projection (Elevation and Plan) of sectioned solids (Prisms, Pyramids, Cylinder and
cone) and true shape of the sections, when the axis of the solid is perpendicular to horizontal
plane.

Development of surfaces (base and lateral) of sectioned regular solids (Prisms,
Pyramids, Cylinder and Cone).

Isometric projection — Principle, isometric scale, Isometric views and Isometric projections
of single solid and combined solids (Prisms, Pyramids, Cylinder, Cone and sphere) when the
axis is vertical. Conversion of orthographic projections (Elevation, Plan and End view) of
solid parts / engineering components into isometric view.

Computer Aided Drafting (For Continuous Assessment only):

Overview of Computer Graphics, list of computer technologies, impact on graphical
communication. Demonstrating knowledge of the theory of CAD software such as: The Menu
System, Toolbars (Standard, Object Properties, Draw, Modify and Dimension), Drawing Area
(Background, Crosshairs, Coordinate System), Dialog boxes and windows, Shortcut menus
(Button Bars), The Command Line (where applicable), The Status Bar, Different methods of
zoom as used in CAD, Select and erase objects. Setting up of units and drawing limits.
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Drawing geometric entities such as lines, arcs and circles in isometric views. Development of
3D wire-frame and shaded models. Dimensioning — Guidelines — ISO and ANSI standards
for coordinate dimensioning - Defining local coordinate systems — Dimensioning in iso-metric
and orthographic views.
Text Book
1. Bhatt N.D., Panchal V.M. and Ingle P.R., (2014) “Engineering Drawing”, Charotar
Publishing House.
Reference Books

1.

Natarajan K.V., “A text book of Engineering Graphics”, Dhanalakshmi Publishers,
Chennai, 2009.

Basant Agarwal and Agarwal C.M., “Engineering Drawing”, Tata McGraw Hill
Publishing Company Limited, New Delhi, 2008

Venugopal K. and Prabhu Raja V., “Engineering Graphics”, New Age International
(P) Limited, 2008.

Gopalakrishna K.R., “Engineering Drawing” (Vol. 1&ll combined), Subhas Stores,
Bangalore, 2007.

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

(Corresponding set of) CAD Software Theory and User Manuals.

Course Contents and Lecture Schedule

Lecture | Practice

Sl-No Topic Hours Hours

Introduction- Significance of engineering graphics, Use of

1 drawing instruments —Standards, Lettering, numbering and 1 1
dimensioning, Principles of orthographic projections, First angle
projection, Scales.

) Conic Sections - Construction of Ellipse, Parabola, hyperbola 2 4
and rectangular hyperbola (Eccentricity Method only).

3 Projection (Elevation and Plan) of points located in all 1 1
guadrants.
Projection (Elevation and Plan) of straight lines inclined to

4 both reference planes - Determination of true lengths and true 3 4
inclinations by rotating line method.

5 Projection (Elevation, Plan and End view) of planes inclined 3 4
to both reference planes by rotating object method.
Projection (Elevation and Plan) of regular solids (Prisms,

6 Pyramids, Cylinder and cone) by rotating object method when 3 4
the axis is inclined to one of the reference planes.
Projection (Elevation and Plan) of sectioned solids (Prisms,

7 Pyramids, Cylinder and cone) and true shape of the sections, 3 4
when the axis of the solid is perpendicular to horizontal plane.

8 Development of surfaces (base and lateral) of sectioned 2 4
regular solids (Prisms, Pyramids, Cylinder and Cone).

9 Isometric projection — Principle, isometric scale, Isometric 2 4

views and Isometric projections of single solid and combined
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solids (Prisms, Pyramids, Cylinder, Cone and sphere) when the
axis is vertical. Conversion of orthographic projections
(Elevation, Plan and End view) of solid parts / engineering
components into isometric view.

Computer Aided Drafting (For Continuous Assessment only):
10.1 Overview of Computer Graphics, list of computer
technologies, impact on  graphical  communication.
Demonstrating knowledge of the theory of CAD software such
as: The Menu System, Toolbars (Standard, Object Properties,
Draw, Modify and Dimension), Drawing Area (Background, 1 1
Crosshairs, Coordinate System), Dialog boxes and windows,
Shortcut menus (Button Bars), The Command Line (where
10 | applicable), The Status Bar, Different methods of zoom as used
in CAD, Select and erase objects. Setting up of units and
drawing limits.

10.2 Drawing geometric entities such as lines, arcs and circles
in isometric views. Development of 3D wire-frame and shaded
models. Dimensioning — Guidelines — ISO and ANSI standards 3 5
for coordinate dimensioning - Defining local coordinate systems
— Dimensioning in iso-metric and orthographic views.

TOTAL 24 36

Note: If needed, theory lectures can be delivered concurrently in the practice hours
too.
Question Pattern for Terminal Examination

?\ITJ?EZP Description Type Marks
1 Conic sections Either or type 10
2 Projection of lines Either or type 15
3 Projection of planes Either or type 15
4 Projection of solids Either or type 15
5 Section of solids Either or type 15
6 Development of surfaces Either or type 15

Isometric projections of combined solids
7 Or Either or type 15
Orthographic views to isometric view
Total 100

Marks Allocation for Continuous Assessment:

Sl. No Description Marks
1 Plates (Drawing sheets) submission 20
2 Computer Aided Drafting (CAD) Exercises 15
3 Continuous Assessment Test (CAT) 15
Total 50
Note:

1. One test or two tests will be conducted locally by respective faculty-in-
charge during regular class hours to account for continuous assessment
test (CAT) marks.
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2. Terminal examination (3 hrs) will be conducted centrally by the office of
controller of examinations.
Course Designers

1. Dr. A.Samuel Raja samuell1973@tce.edu
2. Prof. M.Kannan mknmech@tce.edu
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Category|L | T |P |Credit
HSS |0 |0 |2 1

18EG170 ENGLISH LABORATORY

Preamble

This practical course enables the students to develop and evaluate their basic English
language skills in Language Lab, equipped with English Software, through individualized
learning process and immediate feedback, and facilitates students with the need-based
student-centric presentation sessions in a multi-media driven classroom environment.
Prerequisite

NIL

Course Outcomes
On the successful completion of the course, students will be able to

Cognise diction through listening and watching contents on social,

CO1 | technical and day-to-day conversations and respond to questions Apply
related to them

cO?2 Apply appropriate lexicon in various contexts, by differentiating Apply
variations pertaining to spelling, pronunciation, meaning and grammar

CO3 Cqmprehend .passages on various topics like general, business and apply
science at various levels

coa Read texts in newspapers, magazines, and articles on a variety of Apply
issues with clarity to understand and to be understood

CO5 Prepare and. preseht on a topic to a group of audience with ICT and Apply
other educational aids

Mapping with Programme Outcomes

COs | PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
COe6. S S
CO7. S M
COs8. S S
CO9. S M
Co10 S S

Assessment Pattern
Internal: No Continuous Assessment Test will be conducted
Students’ performance will be assessed in the classroom as given below
e Spoken Task - General / Technical Presentation / BEC Speaking Tests II: 25 Marks
e Listening Task - Answering questions : 25 Marks
External: Tested on Phonetics, Grammar, and Vocabulary in the lab for 1 hour : 80 Marks
Submission of Students Record on Practical Tasks in the Class and Lab : 20 Marks
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List of Experiments

S.No Topic

Hours

LAB ACTIVITES

Listening

Vocabulary

Grammar

Phonetics

Reading Comprehension — | (General)

OO WNF

Reading Comprehension — Il (BEC Vantage Level)

NINININININ

CLASSROOM ACTIVITIES

Reading Practice (Extensive Reading)

7
8 | English through Audios & Videos (Note-Taking & answering questions)
9 | Presentation - |

10 | Presentation - Il

11 | Revision

12 | Model Test

NININININIDN

Total

Software Used:
1. Globarena — English Lab,
2. Business English Certificate-Vantage- Practice Software

Extensive Reading: ( Not for Terminal Exam, Prescribed only for Spoken Tasks)

1. Khera, Shiv, You Can Win, Macmillan Books, New York, 2003.
Teaching Resources and Websites:

1. Oxford / Cambridge Online English Videos

2. Free Video Downloads from Youtube

3. https://learningenglish.voanews.com/

4. https://www.ted.com/talkshttp://

5. www.esl-galaxy.com/video.htm
Course Designers:

1 Dr. S. Rajaram sreng@tce.edu

Dr.A.Tamilselvi tamilselvi@tce.edu

2
3 Mr. R. Vinoth vino@tce.edu
4

Dr. R. K. Jaishree Karthiga jai@tce.edu
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Category | L | T | P | Credit
18PH180 PHYSICS LABORATORY BS 002 1

Preamble
This course ensures that students learn to apply the basic physics concepts and carry out
the experiments to determine the various physical parameters related to the material
e Learn the necessary theory to understand the concept involved in the experiment.
e Acquire the skills to carry out the experiment.
o Tabulate the observed data and use the formula to evaluate the required quantities.
e Plot the data in a graph and use it for calculation.
Course Outcomes
On the successful completion of the course, students will be able to

CO1 | Analyze mechanical ,electrical oscillations and determine their | Apply
resonance frequency
CO2 | Analyze the diffraction and interference patterns for characterization Apply
CO3 | Determine the numerical aperture and bending loss in optical fiber Apply
CO4 | Determine the Planck’s constant by using LEDs Apply
CO5 | Plot the VI characteristics of solar cell Apply
CO6 | Determine the time constant of an RC circuit Apply
CO7 | Determine the reversibility of classical and quantum logic gates Apply
Mapping with Programme Outcomes
COs PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
COo1 S S S S - - - - - - - -
CO2 S S S S - - - - - - - -
COo3 S S S S - - - - - - - -
CO4 S S S S - - - - - - - -
CO5 S S S S - - - - - - - -
CO6 S S S S - - - - - - - -
Co7 S S S S - - - - - - - -
S- Strong; M-Medium; L-Low

List of Experiments
OSCILLATIONS AND WAVES
1. Torsion pendulum- Determination of Moment of inertia of a disc
2. Compound pendulum —Determination of acceleration due to gravity
OPTICS
3. Spectrometer-Determination of Refractive index of the material of the prism.
4. Laser Diffraction — Determination of wavelength of Laser and particle size in a thin
film.
5. Air wedge —Determination of diameter of wire by interference principle.
6. Fiber optics-Determination of numerical aperture and bending losses.
QUANTUM MECHANICS
7. Photoelectric effect-Determination of Planck’s constant
8. Solar cell-Plotting and studying of V-I characteristic
9. Study of Classical and quantum Logic gates.
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ELECTROMAGNETIC THEORY
10. RC circuit —Determination of time constant
11. LCR Circuit- Determination of resonant frequency

Course Designers:

1. Dr. R. Vasuki rvphy@tce.edu
2. Dr. M.Mahendran mmphy@tce.edu
3. Mr. V.Veeraganesh vvgphy@tce.edu
4. Dr. A.L.Subramaniyan alsphy@tce.edu
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Category | L | T | P | Credit
BS 0102 1

18CH190 CHEMISTRY LABORATORY

Preamble

This course aims to provide the students, a basic practical knowledge in chemistry. The
objective of this course is to develop intellectual and psychomotor skills of the students by
providing hands on experience in quantitative, electrochemical and photo-chemical analysis.
Course Outcomes

On the successful completion of the course, students will be able to

CO1 | Estimate the chemical water quality parameters of sample water Apply

CO2 | Demonstrate the rate of corrosion of steel by weight loss method Apply

CO3 | Estimate the strength of acidic solution and pH of soil by conductometric and | Apply
pH metric titrations

CO4 | lllustrate the strength of oxidisable materials present in given sample by | Apply
potentiometric method

CO5 | Adapt colorimetric method for determination of iron in water Apply
Mapping with Programme Outcomes

COs PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
co1 S S M - - - L - L - - -
CO2 S S M - - - L - L - - -
Cco3 S S M - - - L - M - - -
Co4 S M - - - - - - - - - -
CO5 S S M - - - L - - - - -

S- Strong; M-Medium; L-Low

List of Experiments
A. Quantitative analysis
. Estimation of Total hardness of water
. Estimation of Ca®" and Mg?* individual hardness of water samples
. Estimation of alkalinity of water sample
. Estimation of COD of industrial effluent
. Estimation of Chloride in a water sample
. Estimation of rate of corrosion of steel by weight loss method
B. Electrochemlcal and photochemical analysis
1. Conductometry Titration (Strong acid vs Strong base)
2. Potentiometric redox Titration (K.Cr,O7 vs FAS, KMnO,4 vs FAS)
3. Determination of pH of soil by pH metric titration
4. Estimation of iron content of water sample using colorimeter
Course Designers:

OO~ wWNPE

Dr. M. Kottaisamy hodchem@tce.edu

Dr. K. Radha krchem@tce.edu

Dr. J. Shanmugapriya shanamugapriya@tce.edu

Dr. S. Rajkumar rajkumarsubramanian@tce.edu
Dr. S. Balaji sbalaji@tce.edu

Dr. V. Velkannan velkannan@tce.edu

Dr. S. Sivailango drssilango@tce.edu

Dr. M. Velayudham mvchem@tce.edu
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B Tech Information Technology 2018-19
THIAGARAJAR COLLEGE OF ENGINEERING: MADURAI - 625 015
B.Tech. Information Technology Degree Programme

COURSES OF STUDY
(For the candidates admitted from 2018-19 onwards)

SECOND SEMESTER

Course Name of the Course Category No. of Hours | credits
Code | Week
L T P

THEORY
18MA210 | Matrices and Ordinary Differential BS 3 - - 3

Equations.
18IT220 | Problem Solving Using Computers ES 3 - - 3
18IT230 | Operating Systems PC 3 - - 3
1817240 | Computer Organization and Design PC 3 - - 3
THEORY CUM PRACTICAL
18IT260 | Essentials of Information PC 2 - 2 3

Technology
PRACTICAL
18IT270 | Python programming lab PC - - 2 1
1817280 | Workshop ES - - 2 1
1817290 | Lateral Thinking ES - - 2 1
AUDIT COURSES
18CHAAO | Environmental Sciences | AC 1 - 1 -
Total 15 - 9 18
BS : Basic Science
HSS : Humanities and Social Science
ES : Engineering Science
PC : Program Core
PE : Program Elective
GE : General Elective

AC :Audit Course

L : Lecture
T : Tutorial
P : Practical
Note:

1 Hour Lecture is equivalent to 1 credit
2 Hours Tutorial is equivalent to 1 credit
2 Hours Practical is equivalent to 1 credit
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SECOND SEMESTER

THIAGARAJAR COLLEGE OF ENGINEERING: MADURAI - 625 015

Scheme of Examinations

B.Tech. Information Technology Degree Programme

(For the candidates admitted from 2018-19 onwards)

S.No. Course Name of the Course Durati Marks Minimum Marks
Code on of for Pass
Termi | Contin | Termin | Max. | Terminal | Total
nal uous al Mark Exam
Exam. | Asses Exam S
in Hrs. | sment o
THEORY
1 18MA210 | Matrices and Ordinary 3 50 50 100 25 50
Differential Equations.
2 18IT220 Problem Solving Using 3 50 50 100 25 50
Computers
3 1817230 Operating Systems 3 50 50 100 25 50
4 18IT240 Computer Organization 3 50 50 100 25 50
and Design
THEORY CUM PRA
5 18I1T260 Essentials of Information 3 50 50 100 25 50
Technology
PRACTICAL
7 18IT270 Python programming lab 3 50 50 100 25 50
8 18IT280 Workshop 3 100 0 100 0 50
9 1817290 Lateral Thinking - 50 50 100 25 50
AUDIT COURSES
10 | 18CHAAO | Environmental Science | - [ 50 [ 50 [ 100 [ 25 | 50

* CA evaluation pattern will differ from course to course and for different tests. This will have

to be declared in advance to students. The department will put

that the actual test paper follow the declared pattern.

a process in place to ensure

** Terminal Examination will be conducted for maximum marks of 100 and subsequently be

reduced to 50 marks for the award of terminal examination marks
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18MA210

MATRICES AND ORDINARY Category

P | Credit

DIFFERENTIAL EQUATIONS

BS

0 3

Preamble

In engineering, particularly Solid Mechanics, Aerodynamics, Fluid Flow, Heat Flow and
Robotics have application that requires an understanding of Vector Calculus and Differential
Equations. Also Mathematical tool Laplace Transforms is very much essential to solve
ordinary differential equations that occur in the above areas. Eigen values and Eigenvectors
are extremely important while creating engineering models in control systems, designing
bridges, communication systems and searching algorithms. The course is designed to impart
the knowledge and understanding of the above concepts to all Engineers and apply them in
their areas of specialization.

Prerequisite

18MA110 Engineering Calculus

Course Outcomes

On the successful completion of the course, students will be able to

(6{0) Course Outcome Statement Weightage
Number in %

co1 Compute the Laplace transform and inverse Laplace | 10%
transform of different functions

CO2 Solve the given initial value problem using Laplace | 15%
transform

Cco3 Apply matrix algebra techniques for transformations of conic | 25%
sections into principle axes

CO4 Solve the model developed for the given system using | 25%
ordinary differential equation

CO5 Compute divergence and curl of vector functions 10%

(6{0]] Apply the concepts of vector differentiation and vector 15%

integration to fluid flow and heat transfer problems

CO Mapping with CDIO Curriculum Framework

(6{0) TCE Learning Domain Level CDIO Curricular Components
Proficiency | Cognitive | Affective | Psychomotor
Scale
COl1 | TPS2 K2 A2 - 1.1
CO2 | TPS3 K3 A3 - 1.1
CO3 | TPS3 K3 A3 - 1.1
CO4 | TPS3 K3 A3 - 1.1
CO5 | TPS2 K2 A2 - 1.1
CO6 | TPS3 K3 A3 - 1.1

Mapping with Programme Outcomes and Programme Specific Outcomes

COs | PO1 |PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
col. |S M - - - - - -

co2. | S S S - - - - M - - M
Cco3. |S S S - - - - - - S
co4. | S S S S - - - - M - - M
CO5. |S M

C06. |S S S

S- Strong; M-Medium; L-Low
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Assessment Pattern: Cognitive Domain

Continuous Assignment
Cognitive Assessment Tests Terminal
Levels Examination
1 2 3 1 2 3
Remember 10 10 10 10
Understand 30 30 30 20
Apply 60 60 60 100 100 100 70
Analyse 00 00 00 00
Evaluate 00 00 00 00
Create 00 00 00 00

Sample Questions for Course Outcome Assessment**
Course Outcome 1
Jz

1
1. Show that Laplace transform of —=is —.
Jtos

2
. , s°+1
2. ldentify the inverse Laplace transform of Iog(( D 2) :
S_

3. Discuss any three properties of Laplace transforms.
Course Outcome 2

1. Apply Laplace transform solve y''+9y = 5(t —%j , y(0)=2, y'(0) =0.

2. By wusing Laplace transform, solve X'"(t)+3x'(t) +2x(t) = 2(t* +t +1);with
x(0) =2,x'(0)=0.
3. Apply convolution theorem, Solve the Voltera integral equation of the second kind

y(t) —_t[y(r)sin(t —7)dr=t .

Course Outcome 3
1. An elastic membrane in the X, X,plane with boundary circle X12 +X22 =1is
stretched so that a point P;(X;, X,)goes over into the point Q;(y,,Y,)given by
y, =5X; +3X,
y, =3X; +5X,
Find the principal directions that is the directions of the position vector X of P for

which the direction of the position vector Y of Q is the same or exactly opposite.

Predict the boundary circle take under this deformation?
2. Discover the type of conic section the following quadratic form represents and

transform it to principal axes: Q =17x, —30x,x, +17x,” =128.

6 0 O
3. Diagonalize the matrix |12 2 0
21 -6 9

Course Outcome 4

1. Reduce to first order and solve y''-y'=0

-x/2

2. Compute the general solution for y''+y'+(z* +1/4)y =e™'? sin 2x

3. Solve (x’D*-4xD-6)y=c
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Course Outcome 5
1. Predict the value of div(curlF)

5
2. If g,and ¢,are scalar point functions and Fis a vector point function such that

4, F = V4, then identify F .curl F .

2 2 2

- -
Course Outcome 6

1. Predict the work done by the force F =[y?,—x*]acting on a particle in y = 4x*from
(0,0) to (1,4).
2. Compute the amount of fluid that crosses the surface in a flow per unit time at any

one instant, if the velocity field is B = yT + xj + zk over the boundary of the region
enclosed by the paraboloid z = 1- x*- y? and the plane z = 0.

-> - -
3. Apply Stokes theorem to compute IF-r'dSwhere F=[y.x2°,~2y*]and Cis circle
C

X +y?=4,2=-3
Concept Map

LINEAR ALGEBRA
AND CALCULUS

/ compn/ses of\\

VECTOR CALCULUS 4——deals with explains in details

explores

Matrix eigen value

Ordinary Differential Problems

HECRTERE Laplace Transforms

consists of dalas with o calcuiate to callculate

eigen values and
vectors of matix and
matrix of Quadratic
forms

existence , uniqueness & Laplace & Inverse Transforms of
independence of ODE standard functions using properties

computation of i
P! evaluation of and partial fractions, convolution

divergence,curl of line,surce,
vector functions volume integrals
solves

| to solve to convert into
along with ‘ ‘

Homogeneous ODE IVPs in Impulse problems =
Greeen's, Stokes's, 2 non-homogeneous ODE resonance, circuits & diagonal matrix

Gauss Theorems \ damped vibrations |
/ to apply
with constant
coefficeients
to 5|0| e Problems in solving
workdone, moment of \ v elastic deformations

aplled to solve — inertia, fluid & heat flow,
potential theory electrical circuit models

Syllabus

LAPLACE TRANSFROMS: Laplace transform, Linearity, First Shifting theorem -
Transforms of derivatives and integrals, ODEs — Unit step function, Second shifting theorem
— Short Impulses, Dirac’s delta function, partial fractions — Convolution, Integral Equations —
Differentiation and integration of transforms. MATRIX EIGEN VALUE PROBLEM: The
Matrix Eigen value Problem, Determining Eigenvalues and Eigenvectors — Some
Applications of Eigen value Problems — Symmetric, Skew symmetric and orthogonal
matrices — Eigen bases, Diagonalization, Quadratic forms. ORDINARY DIFFERENTIAL
EQUATION: Homogeneous Linear ODEs of second order — Homogeneous Linear ODEs
with constant coefficients — Euler Cauchy Equation — Existence and uniqueness of solutions,
Wronskian - Nonhomogeneous ODE — Modelling: Electric Circuits- Solution by Variation of
Parameters. VECTOR CALCULUS: Divergence of a Vector Field- Curl of a Vector Field-
Line Integrals- Path independence of line integrals- Green’s Theorem in the plane- Surface
Integrals- Triple Integrals, Divergence Theorem of Gauss- Applications of the Divergence
Theorem- Stoke’s Theorem.
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Learning Resources

1. Erwin Kreszig, "Advanced Engineering Mathematics",10th edition, Wiley, 2017.
a. Laplace transforms . [sections 6.1,6.2,6.3,6.4,6.5,6.6]
b. Matrix eigen value problem  : [sections 8.1,8.2,8.3,8.4]
c. Ordinary differential equations : [sections 2.1,2.2,2.5,2.6,2.7,2.9,2.10]
d. Vector calculus : [sections 9.8.9.9,10.1,10.2,10.4,10.6, 10.7,10.8,10.9]
2. Peter V.O'Neil, "Advanced Engineering Mathematics", 7th edition, Cengage Learning,
2017.
3. Glyn James, “Advanced Modern Engineering Mathematics”, Pearson Education, New
Delhi, 2016.
4. Jain RK. and lyengar S.R.K. “Advanced Engineering Mathematics”, Narosa
Publications, New Delhi, 3rd Edition, 2007.
5. Made Easy Team, Engineering Mathematics, Made Easy Publications, 2018.
Course Contents and Lecture Schedule
Module Topic No. of Course
No. Hours Outcome
1. LAPLACE TRANSFORMS
1.1 Laplace Transform. Linearity. First Shifting Theorem (s- 2 co1
Shifting)
1.2 Transforms of Derivatives and Integrals. ODEs 2 CO2
1.3 Unit Step Function (Heaviside Function). 1 co1
Second Shifting Theorem (t-Shifting)
1.4 Short Impulses. Dirac’s Delta Function. Partial Fractions 1 CO1
15 Convolution. Integral Equations 2 CO2
1.6 Differentiation and integration of transforms 1 Co1
2 MATRICES EIGEN VALUE PROBLEMS
2.1 Determining Eigenvalues and Eigenvectors 2 CO3
2.2 Some Applications of Eigenvalue Problems 1 CO3
2.3 Symmetric, Skew-Symmetric, and Orthogonal Matrices 2 CO3
2.4 Eigenbases. Diagonalization. 2 CO3
2.5 Quadratic Forms 2 COs3
3 ORDINARY DIFFERENTIAL EQUATION
3.1 Homogeneous Linear ODEs of Second Order 2 CO4
3.2 Homogeneous Linear ODEs with Constant Coefficients 1 CO4
3.3 Euler—Cauchy Equations 1 CO4
3.4 Existence and Uniqueness of Solutions. Wronskian 1 CO4
3.5 Nonhomogeneous ODEs 2 CO4
3.6 Solution by Variation of Parameters 2 CO4
4 VECTOR CALCULUS
4.1 Divergence and Curl of a Vector Field 2 CO5
4.2 Line Integrals 2 CO6
4.3 Green’s Theorem in the Plane 1 CO6
4.4 Surface Integrals 1 CO6
4.5 Triple Integrals. Divergence Theorem of Gauss 1 CO6
4.6 Applications of the Divergence Theorem 1 CO6
4.7 Stoke’s Theorem 1 CO6
TOTAL No. of Hours 36

Course Designers

aOkrwbdE

Dr.V.Gnanaraj - vgmat@tce.edu
Dr.S.Jeyabharathi - sjbmat@tce.edu
Dr.G.Jothilakshmi - gjlmat@tce.edu
Dr.C.S.Senthil kumar - kumarstays@tce.edu
Dr.R.Suresh - suresh080183@tce.edu
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18IT220

PROBLEM SOLVING USING
COMPUTERS

Category | L | T | P | Credit

ES 3/]0/0| 3

Preamble

The course on problem solving using computers is intended to introduce the students about
computational thinking, the methodology of programming with emphasis on modularity and
the coding of computer programs. Upon completion of the course, the students would be
able to master the principles of interpreted high-level programming and demonstrate

significant experience in problem solving

Prerequisite
NIL

Course Outcomes

On the successful completion of the course students will be able to

coO
Number

Course Outcome Statement

Weightage
in %

Co1

Practice the following terms in the context of problem solving
by a computer: Problem specification, input-output analysis,
algorithm, flowchart, pseudo-code, High level language,
assembly language, machine language, and compilation and
execution.

10

CO2

Solve the given problem statement using programming
concepts such as objects, data types, expression
statements, looping and string evaluation

19

COo3

Apply problem solving strategies such as divide and
conquer, merging, solving by analogy etc in design of simple
applications

19

CO4

Make use of functions, scoping and abstraction in
development of simple applications.

11

Demonstrate mutability and higher order functions using file

CO5

I/0 and exception handling in python.

19

design, coding, testing and

CO6

programming.

Take part in software engineering principles like analysis,

maintenance

development of engineering applications using python

for the

22

CO Mapping with CDIO Curriculum Framework

(6{0) TCE Learning Domain Level CDIO Curricular Components
# Proficiency | Cognitive | Affective | Psychomotor (X.Y.2)
Scale
co1 TPS3 Apply Value Mechanism i§2264252344?52551 311,321
co2 TPS3 Apply Value Mechanism i§2264252344?52551 311,321
cos3 TPS3 Apply Value Mechanism i§2264252344?52551 311,321
co4 TPS3 Apply Value Mechanism i§226425234252551 311,321
CO5 TPS3 Apply Value Mechanism i§2264252344?52551 311,321
S ese | anayse | omganise | CROR " | IS 26 aan 451455 455

Passed in Board of Studies Meeting on 08.12.2018

Approved in 57" Academic Council Meeting on 5.01.2019




B.Tech Information Technology 2018-19_ES

Mapping with Programme Outcomes and Programme Specific Outcomes

Cos | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
CO1 S M L M M L
CO2 S M L M M L
COo3 S M L M M L
CO4 S M L M M L
CO5 S M L M M L
CO6 | s S M L L S S S L M S L M
S- Strong; M-Medium; L-Low
Assessment Pattern: Cognitive Domain
Continuous . .
Cognitive Assessment Tests Assignment ETerr_nma_ll
Levels 1 2 3 1 2 3 xamination
Remember 20 20 10 - - - 10
Understand 40 30 30 - - - 30
Apply 40 50 60 80 60 30 60
Analyse 0 0 0 20 40 70 0
Evaluate 0 0 0 0 0 0 0
Create 0 0 0 0 0 0 0
Assessment Pattern: Psychomotor
Psychomotor Skill Miniproject /Assignment/Practical Component
Perception -
Set 20
Guided Response 20
Mechanism 40
Complex Overt Responses 20
Adaptation -
Origination -

Sample Questions for Course Outcome Assessment

Course Outcome 1 (CO1):

1. Differentiate a compiler and interpreter.

2. Draw the flowchart for generation of Fibonacci sequence.
3. Develop the algorithm for exchange of two variables.

Course Outcome 2 (CO2):

1. Show the memory model of variables in python.

2. Write a python program to check whether a given number is prime or not using for-else
statement.

3. Write a python program to read the string with punctuations and print the same string
without punctuations.

4. lllustrate the steps that python follows in creating a object.
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Course Outcome 3 (CO3):

1.

A company needs a program to figure its weekly payroll. The input data, consisting of
each employee’s identification number, pay rate, and hours worked, is in the file
datafile.dat in secondary storage. The program should input the data for each employee,
calculate the weekly wages, save the input information for each employee along with the
weekly wages in a file, and display the total wages for the week on the screen, so that
the payroll clerk can transfer the appropriate amount into the payroll account. Discuss
the problem solving approach you would follow to develop the program.

Design an algorithm using factoring technique to establish all the primes in first n positive
integers.

In the Company Payroll Program, use means-ends analysis to develop the algorithm for
calculating pay. What are the ends in the analysis? What information did we start with
and what information did we want to end up with?

Course Outcome 4 (CO4):

1.
2.

3.

Write a python program to multiply all the numbers in a list.

Write a python program to calculate the factorial of a number (a non-negative integer).
The function accepts the number as an argument.

Write a python program that Accepts a string and calculate the number of upper case
letters and lower case letters.

Course Outcome 5 (COb5):

1.
2.
3.

4.

Write a python program to read the contents of a text file and to write into another file.
Show the difference between lists and string in python programming with an example.
Write a python program to read a word and print the number of letters, vowels, and
percentage of vowels in the word using dictionary.

Store the following data in a list, in a set and in a dictionary

India | USA | UK | Japan
99 1 5 60

Course Outcome 6 (COB6):
Design and Development of applications like

Encryptor/ Decryptor

Physics problem solver
Sudoku solver

Hospital management system
Random number generator
Electric circuit solver etc.
Scientific Calculator

@~oo0ow

Mini Project Details: (Team size: 3)

e Problem identification.

Problem Analysis and Modular design.

Develop algorithm/pseudo code and draw the flowchart — module wise individually.
Develop programs module level, test and debug individually.

Integrate the modular programs and present the results in a team.

Document the above process as a report.
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Concept Map

Problem Solving
using Python

involves can be done by

1.1 Problem Specification 3.1 Solving by analogy

1.2 Input-output analysis 3.2 Means-ends analysis
1.3 Algorithms 3.3 Divide and Conquer

1.4 Flowcharts 3.4 Building Block Approach
1.5 Programming 3.5 Merging Recursion

1.6 compilation and execution
1.7 Debugging and Program verification

involves

includes

N = " i 8. Structured Types
4. Basic Algorithms | ( 5. Factoring Methods | | 6. Array Techniques 7. Z‘;gc‘t\'g:tsréiggg'"g Higher order functions

includes includes includes includes includes

2.1 The basic elements of python 4.1 Exchannge of variables 5.1 GCD 6.1 Counting of array 7.1 Function definition 8.1 Tuples

2.2 Objects 4.2 Counting 5.2 Prime number 6.2 Array reversal 7.2 Keyword arguments 8.2 Sequeces

2.3 Expressions 4.3 Summation i generation 6.3 Partitioning an array 7.3 Scoping 8.3 List and Mutability

2.4 Conditionals 4.4 Generation of Fibonacci | | 5,3 Raising number 6.4 Removal of duplicates || 7.4 Recursion 8.4 Function as objects

2.5 Numerlc_al types 4.5 Conversions to larger power 7.5 Global variables 8.5 Sets

2.6 Expression evaluation 8.6 Dictionaries

2.7 Loops 8.7 File /O

2.8 Strings 8.8 Class and OOP
Syllabus

Introduction to Problem Solving — Problem Specification, input-output analysis, Algorithms
— Design and Analysis, Implementation of Algorithms, Flowcharts, Programming — High level
languages, language translators, syntax, semantics, compilation and execution, Debugging
and Program verification.

Fundamentals of Python — The basic elements of python — objects — expressions —
assignment statement — arithmetic operators — operator precedence — boolean expression —
conditionals — numerical types — expression evaluation — float representation — loops — for
loop — nested loops — break and continue — strings — indexing and slicing strings

Problem Solving Techniques — Solving by analogy, Means-ends analysis, Divide and
Conguer, Building Block Approach — Merging Recursion

Basic Algorithms — Exchange of variables, Counting, Summation of set of numbers,
Generation of Fibonacci sequence, Number to character conversion.

Factoring Methods — Greatest Common Divisor of two integers, Generation of Prime
numbers, raising number to larger power

Array Technigues — Counting of array elements, array reversal, partitioning an array,
removal of duplicates in an array

Functions, scoping and Abstraction — Function definition — keyword arguments and
default values — scoping — specifications — recursion — Fibonacci numbers — palindromes —
global variables.

Structured types, Mutability and Higher order functions — tuples — sequences and
multiple assignments — list and mutability — mutable sequence — list comprehension —
functions as objects — sets — dictionaries — file I/O — exceptions — Classes and Object
Oriented Programming
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Learning Resources

1. John V.Guttag, “ Introduction to Computation and Programming Using Python : With
Application to Understanding Data”, Prentice-Hall International publishers, Second
Edition, 2017.

2. R.G.Dromey, “How to solve it by Computers”, Pearson Education India , First Edition,
2008

3. ReemaThareja, “Python Programming using problem solving Approach”, Oxford
University, Higher Education Oxford University Press, First edition, 2017.

4. E. Bala gurusamy, “Introduction to Computing and Problem Solving using Python”,
Mcgraw Higher Ed, First Edition, 2016.

5. Allen B. Downey, “Think Python: How to Think Like a Computer Scientist”,
Updated for Python 3, Shroff/O‘Reilly Publishers, Second Edition, 2016.

6. Robert Sedgewick, Kevin Wayne, Robert Dondero, “Introduction to Programming in
Python: An Inter-disciplinary Approach”, Pearson India Education Services Pvt. Ltd.,
First Edition, 2016.

7. Mark Lutz, “Learning Python: Powerful Object-Oriented Programming”,
O'Reilly, Shroff Publishers and Distributors, Fifth Edition, 2013.

8. Mark Pilgrim, “Dive into Python 3”, Apress, 2009

Course Contents and Lecture Schedule
Module Topic No. of Course
No. Hours | Outcome
1. Introduction to Problem Solving
1.1 Problem Specification 1
1.2 Input-output analysis
Algorithms — Design and Analysis, Implementation of

1.3 :

Algorithms 1 col

1.4 Flowcharts

15 Programming — High level languages, language 1

’ translators, syntax, semantics

1.6 Compilation and execution 1

1.7 Debugging and Program verification 1

2. Fundamentals of Python

2.1 The basic elements of python 1

2.2 Objects

53 Expressions — assignment statement — arithmetic 5

' operators — operator precedence — Boolean expression co2

2.4 Conditionals 1

55 Numerical types — expression evaluation - float 1

' representation

2.6 Loops — for loop — nested loops — break and continue 2

2.7 Strings — indexing and slicing strings 1

3. Problem Solving Techniques

3.1 Solving by analogy 1

3.2 Means-ends analysis 1 cO3

3.3 Divide and Conquer 1

3.4 Building Block Approach

3.5 Merging Recursion 1
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Module Topic No. of Course
No. Hours | Outcome
4. Basic Algorithms
4.1 Exchange of variables
. 1
4.2 Counting
4.3 Summation of set of numbers
4.4 Generation of Fibonacci sequence 1
4.5 Number to character conversion
5. Factoring Methods
5.1 Greatest Common Divisor of two integers 1
5.2 Generation of Prime numbers 1
5.3 Raising number to larger power 1
6. Array Techniques
6.1 Counting of array elements
6.2 Array reversal 3
6.3 Partitioning an array
6.4 Removal of duplicates in an array
7. Functions, scoping and Abstraction
7.1 Function definition 5
7.2 Keyword arguments and default values coa
7.3 Scoping — specifications 1
7.4 Recursion — Fibonacci numbers — palindromes 1
7.5 Global variables
8 Structured types, Mutability and Higher order
functions
8.1 Tuples 1
8.2 Sequences and multiple assignments 1
List and mutabilty — mutable sequence - list
8.3 : 2
comprehension CO5
8.4 Functions as objects 1
8.5 Sets
8.6 Dictionaries 1
8.7 File 1/0 — exceptions
8.8 Classes and Object Oriented Programming 1
Total Lecture Hours 36

Course Designers:
1. A.Sheik Abdullah
2. M.Thangavel

asait@tce.edu
mtit@tce.edu
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18IT230

Operating Systems

Category

Credit

PC

0 3

Preamble

The major objective of this course is to introduce basic concepts and principles of Windows,

Linux,

and Unix operating systems which

include memory management,

device

management, process management, and file management. The students will able to

understand the insights about the security issues and advancements.

Prerequisite
e NIL
Course Outcomes
On the successful completion of the course students will be able to

(6{0) Course Outcome Statement Weightage***
Number in %
COo1 Describe the Structure, Process creation, Thread management, 22
Security measures and advancements in OS.
COo2 Experiment the multiprogramming and time sharing behaviour 14
with various scheduling strategies.
COo3 Identify the various classical synchronization problems with its 19
implementation.
CO4 lllustrate the deadlock mechanism in resource sharing and infer 31
memory management using paging algorithms.
CO5 Interpret the mechanisms adopted for I/O and file systems in 14
distributed applications.
CO Mapping with CDIO Curriculum Framework
(6{0) TCE Learning Domain Level CDIO Curricular
# Proficiency | Cognitive Affective Psychomotor Components
Scale (X.Y.2)
Cco1 TPS2 Understand Respond - 1.2,2.3.1,2.3.2
CO2 TPS3 Apply Value Guided 1.2,2.3.1,2.3.2,2.3.3
Response ,2.3.4,4.3.2
4.3.3
CO3 TPS3 Apply Value Guided 1.2,2.3.1,2.3.2,2.3.3
Response ,2.3.4,3.2.4,4.3.2
4.3.3
CO4 TPS3 Apply Value Guided 1.2,2.3.1,2.3.2,2.3.3
Response ,2.3.4,3.2.4,4.3.2
4.3.3
CO5 TPS2 Understand Respond - 1.2,2.3.1,2.3.2
Mapping with Programme Outcomes and Programme Specific Outcomes
Cos | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
COl | M L L
CO2 | S M L M S S M M L M
CO3 | S M L M S S M M L M
CO4 | S M L M S S M M L M
CO5 | M L M L L

S- Strong; M-Medium; L-Low
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Assessment Pattern: Cognitive Domain

Continuous Assessment Assignment
Cognitive | Tests Terminal
Levels Examinati
1 2 3 1 2 3 on
Remember - - - - - - 10
Understand 50 40 30 20 20 20 30
Apply 50 60 70 80 80 80 60
Analyse 0 0 0 - - - 0
Evaluate 0 0 0 - - - 0
Create 0 0 0 - - - 0
Assessment Pattern: Psychomotor
Psychomotor Skill Miniproject/Assignment/Practical Component
Perception -
Set 30
Guided Response 70
Mechanism -
Complex Overt Responses -
Adaptation -
Origination -

Sample Questions for Course Outcome Assessment**
** (2 to 3 at the cognitive level of course outcome)

Course Outcomel (CO1):
1. List out three main purposes of an operating system?
2. State the purpose of system calls.
3. lllustrate the working principles of OS System calls with an example.

Course Outcome2 (CO2):
1. Consider the following set of process, with the length of the CPU-burst time
given in milliseconds:

Process | Burst Arrival Priority
time time

P1 5 3 3

P2 7 1 2

P3 3 2 0

P4 4 4 1

Sketch Gantt charts for the above processes using FCFS, SJF, shortest-
remaining-time-first and RR (quantum=1) scheduling and choose the optimized
scheduling algorithms.

2. Consider the following set of process, with the length of the CPU-burst time
given in milliseconds:

Process Burst Time
P1 5
P2 7
P3 3
P4 4
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Sketch the Gantt charts for the above processes using FCFS, SJF, shortest-
remaining-time-first and RR (quantum=1) scheduling. Judge the effects of
average waiting time of all algorithms.

3. Show which scheduling algorithm is best for the following input, P1 (BT 3), P2
(BT 6), P3 (BT 7) arrival Time same for all the above.

Course Outcome3 (CO3):

1. Construct a monitor that implements semaphore for Dining Philosopher problem.

2. Consider a system with three chef processes and one agent process. Each chef
continuously prepares a dish. But to prepare a dish, the chef needs three
ingredients: SPICE(S), WATER (W), and VEGETABLES (V). One of the chef
processes has S, another has W, and the third has V. The agent has an infinite
supply of all three ingredients. The agent places two of the ingredients on the
table. The chef who has the remaining ingredient then makes the dish, signalling
the agent on completion. The agent then puts out another two of the three
ingredients, and the cycle repeats. Develop a pseudo code to synchronize the
agent and the chef.

3. Develop the algorithm for any classical Synchronization Problem with

semaphore.

Course Outcome4 (CO4):
1. Assume the snapshot, Find the need and safe state if process requests P1(0,1,0)
P2(1,0,0) P3(0,0,0) and estimate whether the requests are granted/denied.

P Max Current Availability
P1 5,3,2 2,3,0 3,2,2

P2 1,4,3 12,1

P3 6,1,2 3,0,1

2. Suppose the head of moving-head disk with 250 tracks, numbered 0 to 249 is
currently serving a request at track 50. If the queue of requests is kept in the
order 190, 240,43, 110, 15, 132, 72, 68,210.ldentify the total head movement to
satisfy these requests for FCFS,SSTF,C-SCAN disk scheduling algorithms?

3. Consider the following page reference string 1,2,3,4,2,1,5,6,1,2,3,7,6,3,1,4,2,3 .
Identify the page faults which occur for the following page replacement algorithms
assuming three and four frames? (Hint: all frames are initially empty).

(i) FIFO
(i) LRU
(ili) OPTIMAL.

Course Outcome 5 (CO5):
1. llustrate the I/O mechanism involved (polling & Interrupt) in the device driver

when invoking the statement fp = fopen(“c:\test.txt”,”r/w”) where fp is the FILE
pointer.

2. lllustrate Hardware Buffering need in Device Management.

3. Explain the implications of virtualization for disaster recovery.

Concept Map

Passed in Board of Studies Meeting on 08.12.2018 Approved in 57" Academic Council Meeting on 5.01.2019



B.Tech Information Technology 2018-19 PC

Operating Systems

copgists of

1.Introduction
2. Process & threads

3. Scheduling (msvchmmzahanj (svpeamka (6. Memory Management ) (7. Device & Fues]
includes
has includes

consists of inclydes
contains provides

1.1 Elements & organization
1.2 Overview

1.3 Structure

1.4 Evolution
1.
1.
1.
5

6.1 Memory allocation
6.2 Dynamic address space binding
6.3 Strategies

11/0 System
2 1/0 Strategies
3 Device manager design

1 Overview

g'z Sty 4.1 Cooperating process
ey 4.2 Semaphores
2.1 Process-States 3.3 Scheduling mechanisms it

3.

3

3.

5 Functions 4.3 Multiprocessors

4 Strategy selection 4.4 Alternative Synchronization
5 Premptive & non premptive 4.5 Monitors
6 Multiprocessor Scheduling 4.6 1PC

4.7 Synchronization problems

2.2 Thread management
2.3 Abstraction

6 Hardware and Software

6.5 Virtual Memory
7 Types & System calls

5.1 Model
5.2 Methods 5 Algorithms and Policies
6 Files

7 Security & Protection

6.6 Paging Algorithms
6.7 Design Issues
6.8 Memory Mapped files

7.
L
e
6.4 Paging and Segmentation 7.4 Buffering
7
8 Security & Advancement. ;

Syllabus

Introduction: Computer System - Elements and Organization, Operating System
Overview- Structure, Evolution, Functions, Hardware and Software Support for OS, kernel
Types, System Calls, Security measures and Advancements in OS.

Process and Threads: Process - States, Thread management - Unix & Windows, Process
and Thread abstraction.

Scheduling: Overview, Multiprogramming and Time Sharing, Scheduling mechanisms,
Strategy selection, Non-pre-emptive and Pre-emptive strategies, Multiprocessor Scheduling.
Case Study: Implementing the scheduler in UNIX and Windows using scripting, Thread
Scheduling (example using POSIX threads).

Synchronization: Cooperating process, Semaphores, Shared memory multiprocessors,
Alternative Synchronization primitives, Monitors, Inter-process Communication, Classical
Synchronization problems, Case Study: Implementation - Bounded Buffer Problem, Reader’s
Writer's Problem, Dining Philosopher’s Problem.

Deadlock: System Deadlock Model, Prevention, Avoidance, Detection and Recovery.

Memory Management: Memory allocation, Dynamic address space binding ,memory
management strategies-Paging and Segmentation, Virtual Memory, Static and dynamic
paging algorithms, Design Issues of Paging Systems, Memory Mapped files.

Device and File Management: - I/O System, /O Strategies, Device manager design,
Buffering, Disk Scheduling Algorithms and Policies, File — Files Overview, Directories,
Implementing Directories, Security and Protection mechanism.

Learning Resources

e Silberschatz, Greg Gagne, Peter B. Galvin, “Operating System Concepts”, 8" Edition,
Wiley, 2014.

e Garry Nutt, Nabenduchaki, SarmistaNeogy, “Operating Systems”, 3" Edition, Pearson
Education, 2009.

e William Stallings, “Operating systems Internal and Design Principles”, 6" Edition,
Pearson Education, 2009.
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¢ Randal Bryant, “Computer Systems: A Programmer's Perspective”, 3" Edition, David
O’Halloran, Prentice Hall, 2016.

e Andrew Tanenbaum, “Modern Operating Systems”, 4™ Edition, Addison Wesley, 2015.

e H M Deitel, P J Deitel and D R Choffnes, “Operating Systems”, 3™ Edition, Pearson
Education, 2004.

Course Contents and Lecture Schedule

Mod Topic No. of Course
ule Hours | Outcome
No.
1 Introduction
1.1 Computer System — Elements and Organization
1.2 Operating System Overview 1
1.3 Structure
1.4 | Evolution 1 COo1
1.5 Functions
1.6 Hardware and Software Support for OS
1.7 kernel Types, System calls 1
1.8 Security measures and Advancements in OS 1
2 Process and Threads
2.1 Process-States 1
2.2 | Thread management - Unix & Windows 1 CO1
2.3 Process and Thread abstraction 2
3 Scheduling
3.1 Overview
3.2 Multiprogramming and Time Sharing 1
3.3 Scheduling mechanisms 1
3.4 Strategy selection 1 CO2
3.5 Non-pre-emptive and Pre-emptive strategies
3.6 Multiprocessor Scheduling 1
Case Study: Implementing the scheduler in Unix and
Windows using scripting, Thread Scheduling (example
using POSIX threads). 1
4 Synchronization
4.1 Cooperating process 1
4.2 Semaphores
4.3 Shared memory multiprocessors
4.4 | Alternative Synchronization primitives 2 COo3
4.5 Monitors
4.6 Inter-process Communication
4.7 Classical Synchronization problems 1
Case Study: Implementation - Bounded Buffer Problem,
Reader’s Writer's Problem, Dining Philosopher’s Problem 3
5 Deadlock
5.1 System Deadlock Model 2
5.2 Prevention, Avoidance, Detection and Recovery. 3 CO4
6 Memory Management
6.1 Memory allocation
6.2 Dynamic address space binding
6.3 Memory management strategies
6.4 Paging and Segmentation 2
6.5 Virtual Memory 1
6.6 | Static and dynamic paging algorithms 1 CO4
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6.7 Design Issues of Paging Systems 1

6.8 Memory Mapped files. 1

7 Device and File Management

7.1 I/O System 1 CO5

7.2 I/O Strategies

7.3 Device manager design
7.4 Buffering 1

7.5 Disk Scheduling Algorithms and Policies

2

7.6 File — Files Overview, Directories, Implementation
7.7 Security and Protection mechanism 1
Total Lectures 36

Course Designers:

1. C.Santhiya csit@tce.edu
2. K.ndira kiit@tce.edu
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Category | L | T | P | Credit
1817240 COMPUTER ORGANIZATION AND

DESIGN PC 3lojo]| 3

Preamble

The main objective of this course is to make the students understand the basic building
blocks of computers, logic gates, combinational and sequential circuits and to
conceptualize the basics of computer organizational and architectural issues.

Prerequisite
NIL

Course Outcomes
On the successful completion of the course students will be able to

(6{0) Course Outcome Statement Weightage***
Number in %
COo1 Describe representation of numbers and characters in a 8
computer.
CO2 Apply Combinational and Sequential circuit design 34

procedure for a given scenario with the knowledge of
Boolean expression and Logic gates.

CcOo3 Explain the basic structure of a computer, instruction types 17
and addressing modes.

Co4 Apply MIPS instruction set to write an Assembly level 11
language program for simple applications

CO5 Identify the type of hazard in a given sequence of 16
instructions and the methods to overcome it.

(6{0]] Describe storage and retrieval of information from memory 14

and hard drives.

CO Mapping with CDIO Curriculum Framework

(6{0) TCE Learning Domain Level CDIO Curricular Components
# Proficiency Cognitive Affective | Psychomotor (X.Y.2)
Scale

Cco1 TPS2 Understand | Respond Guided 1.2,2.3.2
Response

CO2 TPS3 Apply Value Mechanism 1.2,2.3.1,3.1.1,3.2.4

CO3 TPS2 Understand | Respond Guided 1.2,2.3.1,
Response

CO4 TPS3 Apply Value Mechanism 1.2,3.1.1,3.24,45.3

CO5 TPS3 Apply Value Mechanism 12234

CO6 TPS2 Understand | Respond Guided 1.2
Response

Mapping with Programme Outcomesand Programme Specific Outcomes

Cos PO | PO| PO| PO |PO|PO|PO|PO|PO|PO1|PO1l| POl |PSO | PSO | PSO
1 2 3 4 5 6 7 8 9 0 1 2 1 2 3

Co1 M L L

CO2 S M L M M M M L

CO3 M L L

Co4 S M L L M M M M L L

CO5 S M L M

CO6 M L L

S- Strong; M-Medium; L-Low
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AssessmentPattern: Cognitive Domain

ContinuousAssessment Assignment
Cognitive Tests Terminal
Levels 1 2 3 1 2 3 Examination
Remember 20 20 20 - - - 10
Understand 30 30 30 - - - 40
Apply 50 50 50 100 100 100 50
Analyse 0 0 0 - - - 0
Evaluate 0 0 0 - - - 0
Create 0 0 0 - - - 0
AssessmentPattern: Psychomotor
Psychomotor Skill Miniproject/Assignment/Practical Component
Perception 20
Set 20
Guided Response 60
Mechanism -
Complex Overt Responses -
Adaptation -
Origination -

Sample Questions for Course Outcome Assessment**
** (2 to 3 at the cognitive level of course outcome)

Course Outcomel (CO1):

1. Do the following conversions

(934.89), to Binary

(101.111), to decimal

(939AB) to decimal

(86.37)40 into octal

2. Describe Binary codes

3. Show that Excess-3 code and 2421 code are self-complementing

Course Outcome2 (CO2):

1. Simplify the following Boolean Expression using K Map
F(a,b,cd)=3>(1,2,4,5,6,7,8,11,12,14 )+ > (3,10, 13)
2. Simplify the following Boolean Expression using Boolean theorems and postulates and
construct the logical circuit.

F(p.q.r,8) = pars + p'qrs+ pq'rs™+ pq’rs + p°q'rs” + pars” + pqr's + p'qr's”
3. Simplify the following using QuineMc-Cluskymethod.. Construct the logic circuit for the
expression
F(w, x,y, 2)=X0,1,2,4,5,7,9,12,14,15.

Course Outcome3 (CO3):

1. Describe the different addressing modes.
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2. Explain the steps involved in the execution of a complete instruction.
3. Distinguish between different Instruction formats.

Course Outcome 4 (CO4):
1. Apply MIPS instruction set and write a simple Assembly level language program for
finding the factorial of a number.
2. write a MIPS program for doing addition of n floating point numbers.
3. Convert the following code to assembly language program.
For (i=1; i <=n; ++i)
{ printf(“%d, “, t1);
nextTerm =1t1 + t2;
t1 =1t2;
t2 = nextTerm; }

Course Outcome 5 (CO5):
1. lllustrate how the pipelining improves the performance of computers.
2. ldentify the type of hazard in executing the following sequence of instructions and
determine the ways to overcome that.
DIV R1, R2, R6
ADD R1, R2, R3
SUB R3, R4, R5
3. Demonstrate Instruction Hazard with an example.

Course Outcomeb (CO6):

1. A byte addressable computer has a small data cache capable of holding 8 32-
bitwords.Eaach cache block consists of one 32-bit word. When a given program is
executed the processor reads data from the following sequence of hex
addresses:200,204,208,2F0,200,204,218,21C,24C

a. Show the contents of the cache at the end of each pass through this loop if a
directly mapped cache is used. Compute the hit ratio.

b. Repeat the problem for an associative-mapped cache that uses the LRU
replacement algorithm.

c. Repeat the problem for a four-way-set-associative cache.

2. A block-set-associative cache consists of a total of 64 blocks divided into 4-block sets.
The main memory contains 4096 blocks, each consisting of 128 words.

a. How many bits are there in the main memory address?
b. How many bits are there in each of the TAG, SET and WORD fields?
3. Explain data transfer using DMA.

Concept Map
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Computer Organization and Design

compri of
deajs with oo

1.Binary Systems

2.Switching Theory 7.Memory and 1/0 systems

3.Combinational and 4.Computer Abstractions 6.Processor and
Sequential Circuit and Technology

control unit

inudes ncludes ncludes includes
'/Hud(vi nclydes \

1.1 Representation of Data- B

2.1 Laws of Boolean algebra 3.1 Combinational Circuits -
Number systems and codes 2.2 Theorems of Boolean algebra Rookiodi ol 4.1 Eight ideas, Components 5.1 ALU - Addition and 6.1 Basic MIPS implementation
1.2 Representation of unsigned 2.3 Switching functions Design Procedure puter system subtraction 6.2 Building data path
and signed integers 2.4 Methods for specification 3.2 Applica ¢ jogy, Performance, 5.2 Multiplication, Division 6.3 Control Implementation 7.1 Memory hierarchy, Memory
1.3 Fixed-point representation of switching functions Combinat 5.3 Floating Point operations scheme technologies
of real numbers Truth tables and Algebraic forms | | 3.3 Sequen %0rS 8 5.4 Sub word paraliefism 6.4 Ppslining - Plosined oo e
1.4 Floating-point representation 2.5 Realization of functions Analysis and data path and control Measuring and improving
of real numbers crpsailiadlpdcan = ctions, Operations 6.5 Handling Data hazards & cache performance

using logic gates Design Procedure = ¥
1.5 Representation of 26 Cganugmtagr forms of Boolean 34 -‘-?‘cha'o"s of Sequential perands Control hazards, Exceptions 7.3 TtBa i/t gygiam
character data inctions Circuits 4.5 Representing instructions 6.6 Multicore Processors 7.4 Programmed 1/0

1.6 Representation of signals

ical operations, 7.5 DMA and Interrupts
erations 7.6 1/0 processors

4.7 Addressing and
Addressing modes

2.7 Minimization of functions
using Kamnaugh maps

Syllabus

Binary Systems: Representation of Data- Number systems and codes, Representation of
unsigned and signed integers, Fixed-point representation of real numbers, Floating-point
representation of real numbers, Representation of character data, Representation of signals.

Switching Theory: Laws of Boolean algebra, Theorems of Boolean algebra, Switching
functions, Methods for specification of switching functions — Truth tables and Algebraic
forms, Realization of functions using logic gates. Simplification of Boolean Expressions and
Functions: Algebraic methods, Canonical forms of Boolean functions, Minimization of
functions using Karnaugh maps.

Combinational and Sequential Circuits: Analysis and Design procedure of Combinational
and Sequential Circuits, Applications of Combinational and Sequential Circuits.

Computer Abstractions and Technology: Eight ideas, Components of a computer system,
Technology, Performance, Power wall, Uniprocessors to multiprocessors, Instructions,
Operations and operands, Representing instructions, Logical operations, Control operations,
Addressing and Addressing modes.

Arithmetic operations: ALU — Addition and subtraction, Multiplication, Division, Floating
Point operations, Sub word parallelism.

Processor and Control Unit: Basic MIPS implementation, Building data path, Control
Implementation scheme. Pipelining — Pipelined data path and control, Handling Data
hazards & Control hazards, Exceptions. Multicore processors.

Memory and 1/O Systems: Memory hierarchy, Memory technologies, Cache basics —
Measuring and improving cache performance. Input/output system, Programmed |/O,DMA
and Interrupts, I/O processors

Case Study on Recent Processors

Learning Resources
1. Morris Mano M. “Digital Design:with an Introduction to Verilog HDL :”, Pearson
Education, Fifth Edition,2013
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2. David A. Patterson and John L. Hennessey, “Computer Organization and Design®,
Morgan Kaufmann, Elsevier, Fifth edition, 2014.
3. https://www.coursera.org/learn/digital-systems
4. http://nptel.ac.in/courses/106103068/Course  Name: Computer Organization and
Architecture
Course Contents and Lecture Schedule

Module Topic No. of Course
No. Hours | Outcome

1 Binary Systems
1.1 Representation of Data- Number systems and codes 1
1.2 Representation of unsigned and signed integers 1 Co1
1.3 Fixed-point representation of real numbers
1.4 Floating-point representation of real numbers
15 Representation of character data 1
1.6 Representation of signals
2 Switching Theory
2.1 Laws of Boolean algebra
2.2 Theorems of Boolean algebra 1
2.3 Switching functions 1

Methods for specification of switching functions — Truth
2.4 tables and Algebraic Forms 1
2.5 Realization of functions using logic gates

Simplificaton of Boolean Expressions and Functions Co2
2.6 :Algebraic methods 1
2.7 Canonical forms of Boolean functions 1
2.8 Minimization of functions using Karnaugh maps 1
3 Combinational and Sequential Logic
3.1 Combinational Circuits — Analysis and Design Procedure 2
3.2 Applications of Combinational circuits 1
3.3 Sequential Circuits — Analysis and Design Procedure 2
3.4 Applications of Sequential circuits 1
4 Computer Abstractions and Technology
4.1 Eight ideas, Components of a computer system 1
4.2 Technology, Performance, Power wall
4.3 Uniprocessors to multiprocessors 1
4.4 Instructions, Operations and operands 1 COo3
4.5 Representing instructions 1
4.6 Logical operations, Control operations 1
4.7 Addressing and Addressing modes 1
5 Arithmetic operations
5.1 ALU — Addition and subtraction 1 CoO4
5.2 Multiplication, Division 1
5.3 Floating Point operations 1
5.4 Sub word parallelism 1
6 Processor and control unit
6.1 Basic MIPS implementation 1
6.2 Building data path
6.3 Control Implementation scheme 1 CO5
6.4 Pipelining — Pipelined data path and control 1
6.5 Handling Data hazards & Control hazards, Exceptions 2
6.6 Multicore Processors 1
7 Memory and I/O systems
7.1 Memory hierarchy, Memory technologies 1
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Cache basics — Measuring and improving cache
7.2 performance 1
7.3 TLBs — Input/output system 1 CO6
7.4 Programmed 1/O 1
7.5 DMA and Interrupts 1
7.6 I/O processors
Total Lectures 36

Course Designers:

1. D.Tamilvelvi dtamilselvi@tce.edu
2. K.V.Uma kvuit@tce.edu
3. R.Parkavi rpit@tce.edu
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Category | L | T | P | Credit
1817260 ESSENTIALS OF INFORMATION

TECHNOLOGY PC 210 21 3

Preamble

The course outlines the emerging computing technologies for building enterprise
applications. The course introduces basic web design concepts using HTML, Javascript and
PHP scripting techniques

Prerequisite
Nil

Course Outcomes
On the successful completion of the course students will be able to

(6{0) Course Outcome Statement Weightage
Number in %

Summarize the need of Computing for Business 8

COo1 Organizations and the use of various software and
hardware interfaces

cO2 Explain the architecture and uses of different computing 13
technologies

co3 Describe the licensing and Copyright Laws for Software 4
Applications

CO4 Practice HTML and CSS for designing simple web pages 25

CO5 Develop and demonstrate simple Web Applications with 25
client side scripting

CO6 Develop and execute simple Web Applications with server 25
side scripting

CO Mapping with CDIO Curriculum Framework

(6{0) ProEgSnc Learning Domain Level CDIO Curricular Components
# y Cognitive Affective | Psychomotor (X.Y.2)
Scale
Cco1 TPS2 Understand | Respond Guided 1.2,3.1.1,3.2.1-3.2.6
Response
co2 | TPS2 Understand | Respond | 4984 145 311 321326
Response
co3 | TPS2 Understand | Respond | _C4ided 145 554
Response
. 1.2,245,246,25.1,3.1.1,
Co4 TPS3 Apply Value Mechanism 321-326 453 455
, 1.2,245,246,25.1,3.1.1,
CO5 TPS3 Apply Value Mechanism 321-326 453 455
. 1.2,245,246,25.1,3.1.1,
CO6 TPS3 Apply Value Mechanism 321-326 453 455
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Mapping with Programme Outcomesand Programme Specific Outcomes

COs | PO1 | PO2 | PO3 | PO4 [ PO5 | PO6 | PO7 | PO8 | PO9 | PO | PO11 | PO12 | PSO1 | PSO2 | PSO3
10
Co1 M L L S S L L L
CO2 M L S S L L
COs3 M L S L L
CO4 S M L L L L S S S M L M
CO5 S M L L L L S S S M L M
CO6 S M L L L L S S S M L M
S- Strong; M-Medium; L-Low
Assessment Pattern: Cognitive Domain
Continuous Practical
Cognitive Assessment Tests Model Terminal
Levels Examination Compongnt/ Examinatio
1 2 3 Observation N
Remember 10 10 10 0 0 10
Understand | 30 30 30 0 20 30
Apply 60 60 60 100 80 60
Analyse 0 0 0 0 0 0
Evaluate 0 0 0 0 0 0
Create 0 0 0 0 0 0
Assessment Pattern: Psychomotor
Psychomotor Skill Mini-project/Practical Component/Observation
Perception -
Set 20
Guided Response 30
Mechanism 50
Complex Overt Responses -
Adaptation -
Origination -

Sample Questions for Course Outcome Assessment

Course Outcome 1 (CO1):
1. Discuss the use of Information Systems for an Enterprise Application

2. Explain the Electronic Data Interchange process across systems
3. Describe Transaction Processing of an Enterprise Application

Course Outcome 2 (CO2):
1. Explain different types and topology of Networks

2. Discuss different wired and wireless technologies
3. Compare and contrast Client-Server and Distributed Computing

Course Outcome 3 (CO3):
1. Discuss Information Technology Act formed by India
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2. Explain IT Policies and Standards required for Enterprise Applications
3. Differentiate Copyright and Licensing

Course Outcome 4 (CO4):
1. Design simple web document using text formatting HTML elements and attributes

2. Develop simple website using HTML Tags and CSS
3. Design your bio-data using suitable HTML tags

Course Outcome 5 (CO5):
1. Write Javascript program for input form validations

2. Write Javascript event handling function to check whether the page is loaded or not
3. Write Javascript event handling function to check whether the button is clicked or not

Course Outcome 6 (CO6):
1. Design simple web application using suitable HTML, Javascript and PHP scripting

2. Write PHP function to print the values present in the array in tabular format
3. Design simple information retrieval system using HTML, Javascript and PHP
Concept Map

, \
Essertiats of information Technology |

N\

_Jescribes 2

= explaing e.\,,;c\ describes -
2 A ) o : B T—
1. Comguting for Enterprise Applicatons g S - IR 3 D | A e y——
/ | 2 Netwerking of Computers | [ 3. Promotien ane Regulatices of IT [ 4. Web Essentuls |
1 N —— s\ ) - N
| |
|
| } ‘
gesor o nhe
s 'A'-‘»;'U'r‘ﬂ by consists of indudes is described by
| | \
| | \
\
i . | \
1.1 Information Systems for Organization 2.1 Natwork Types and Topology 4-3 1 Free Sn'!;uvc ) 'A 1 Internet =
1.2 Databases for Business 2.2 Wired Technology 3.2 Open Sowrce 4.1.1 Www
1.3 E-commerce 2.3 Wireless technoiogies 3.3 OER - 411 Website
1.4 Ulectronic Data Interchange 2.4 Archizecture and Features of 3.4 MOOC ” 2 e Tros i kot
1.5 Transaction Processing Comgsting Tochnologres 3.5 IT Act 4.2.1 Types of Servers
1.6 Case Study 2.4.1 Qlieret-Server Computing 3.6 Standoras 4.2.2 ".u.xmmq_u»-;.m;-s
i : 2. 7 ?““.b":w C‘:-'.ﬂ:\mno 3.7 Likensing 4.2.3 Web browser archiecture
2 -‘ : ”“"'A(fm:‘"'.mq 3.8 Copyrights 4.3 Types of Web pages
4 f”" Computing | 3.9 Intetlectual Property Rights | 4.4 MM Scrigting
245 Fog Computing 3.10 Professional Societies 4.4.1 HTML Text Foematzing Tags

2.4.6 Cloud Compnting

442 H hors, Links, Bm .
247 Iet Y . HTML Colors, Links, ages, Tables, Lists

) > 4.4.3 HTML Frames
4.4.4 HTML CSS

4.4.5 HTML Forms

4.5 Chent Side Scripting
4.5.1 Javascnpt in HNTML
4.5.2 )5 Functions

453 ]S Events

4.6 Server Side Scripting
4.6.1 PP and Wed Concepts
4.6.2 PHP Functions
4.6.3 PVP Armays

4,64 PP Forms

Syllabus

Computing for Enterprise Applications: Information Systems for Organization —
Databases for Business — E-commerce — Electronic Data Interchange — Transaction
Processing —Case Study— Enterprise Applications in Healthcare, Finance, Transport,
Education, Society, Agriculture, Governance

Networking of Computers: Network — Types, Topology, Wired, Wireless technologies —
Bluetooth, WiFi, ZigBee, GPS, GSM Architecture and Features of Computing
Technologies — Client-Server Computing, Distributed Computing, Parallel Computing, Edge
Computing, Fog Computing, Cloud Computing, Internet of Things
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Promotion and Regulations of IT: Free Software — Open Source Software — Open
Educational Resources (OER) — Massive Open Online Courses (MOOC) — IT Act —
Standards — Licensing — Copyrights — Intellectual Property Rights — Professional Societies

Web Essentials: Internet — WWW — Website — Two/Three tier architecture — Types of
Servers — Application Server, Web Server, Database Server — Scripting Languages — Web
browser architecture — Types of Web pages — static and dynamic —HTML Scripting —
Elements, Attributes, Headings, Paragraphs, Text Formatting, Colors, Links, Images, Tables,
Lists, Frames — CSS — inline, internal, external — Forms Client Side Scripting —Javascript in
HTML — Functions, Events, Forms Server Side Scripting PHP and Web Concepts —
Functions — Arrays — Forms

Learning Resources

1. V.Rajaraman, “Introduction to Information Technology”, PHI Learning, 3™ edition, 2018

2. Robin Nixon, “Learning PHP, MySQL &Javascript with jQuery, CSS, HTML5”, 4™ edition,
O’Reilly, 2015.

3. Kenneth Laudon, “Essentials of MIS: Computer Science, Information Technology”, Study
Guide, 10" edition, Content Technologies Inc, 2017

4. Timothy O’Leary, Linda O’Leary, Daniel O’Leary, “Computing Essentials”, 26™ Edition,
McGraw Hill Education, 2017.

5. Online Course: Information Technology Essentials —https://www.udemy.com/information-
technology-essentials/

6. Website Reference MariaDB: https://mariadb.org/

Course Contents and Lecture Schedule

Module Topic No. of Course
No Hours Outcome
1 Computing for Enterprise Applications

1.1 Information Systems for Organization

1.2 Databases for Business 1

1.3 E-commerce col
1.4 Electronic Data Interchange

1.5 Transaction Processing 1

1.6 Case Study

2 Networking of Computers

2.1 Network Types and Topology 1

2.2 Wired Technology

2.3 Wireless Technology (Bluetooth, WiFi, Zigbee, GPS, 1

GSM)

2.4 Architecture and Features of Computing Technologies
241 Client Server Computing 1 co?2
2.4.2 Distributed Computing
2.4.3 Parallel Computing
244 Edge Computing
2.45 Fog Computing 1
2.4.6 Cloud Computing
2.4.7 Internet of Things

3 Promotion and Regulations of IT

3.1 Free Software

3.2 Open Source Software 1 co3
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3.3 Open Educational Resources (OER)
3.4 Massive Open Online Courses (MOOC)
3.5 IT Act
3.6 Standards
3.7 Licensing 1
3.8 Copyrights
3.9 Intellectual Property Rights
3.10 Professional Societies
4 Web Essentials
4.1 Internet
411 | WWW 1
4.1.2 | Website
4.2 Two/Three tier Architecture
4.2.1 | Types of Servers — Application, Web, Database
4.2.2 Scripting Languages
4.2.3 Web Browser Architecture 1 CO4
4.3 Types of Web pages — Static, Dynamic
4.4 HTML Scripting
4.4.1 HTML Text Formatting tags
4.4.2 HTML Lists, Tables, Images, Links 1
4.4.3 HTML Forms, Frames
4.4.4 HTML CSS 2
4.5 Client Side Scripting
4.5.1 | Javascriptin HTML 1
4.5.2 | JS Functions 2 CO5
453 JS Events 2
4.6 Server Side Scripting
4.6.1 PHP —Web Concepts 5
4.6.2 PHP Functions CO6
4.6.3 PHP Arrays 2
4.6.4 PHP Forms 2
Total No. of Lecture Hours 24
List of Experiments for Practical Hours
I No. of Course
S.No Description Hours | Outcome
(a). Study of three tier architecture applications (like Online
banking, Railways, Healthcare, Facebook, ...)
1 (b). Study of integrated systems (like ATM machine, Biometric 4 CO1.CO2
Attendance Systems, Skype, ...)
(c) Study of Web and Mobile Applications (like Mobile
banking, WhatsApp,FingerPrint matching App, ....)
2 HTML Web Document Design using Text Formatting, Tables, 5
) Lists, Links, Images elements and attributes coa
3 (a). HTML Web Document Design using CSS and Graphics 5
" | (b). HTML Web Document Design using Media and API
4. | Simple Javascript programs 2
CO5
5. | Javascript forms and Validations 2
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6. | Javascript Event Handling functions 2

7. | Simple PHP scripts 2
CO6

8. | Design simple PHP forms with validation 2
9 Mini-Project Design simple information retrieval system using 6 CO4,
" | web, PHP and PostgreSQL/MariaDB Cco6

Total Hours 24

Course Designers:
1. P.Karthikeyan karthikit@tce.edu
2. A.M.Abirami abiramiam@tce.edu
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18IT270

Category
PYTHON PROGRAMMING LAB

Credit

PC

1

Preamble

The purpose of this course is to introduce to students to the field of programming using
Python language. The students will be able to enhance their analysing and problem solving
skills and use the same for writing programs in Python.

Prerequisite

None

Course Outcomes
On the successful completion of the course students will be able to

co Course Outcome Statement We_lghtage
Number in %

COo1 Make use of Branching, Looping, String, and Functions 20
concepts to develop Python programs for the given problem.

C02 Apply structured types, and file handling to design a solution 18
for a problem of moderate complexity.

Cco3 Develop simple applications by applying problem solving
strategies such as divide and conquer, merging, solving by 18
analogy etc...

CO4 Examine the given problem to Implement, test and debug 29
the solution using Python programming language.

CO5 Interpret the usage of packages and libraries in python
programming for problem solving by reducing time and 22
space complexity

CO Mapping with CDIO Curriculum Framework

(6{0) TCE Learning Domain Level CDIO Curricular
# | Proficiency | Cognitive | Affective | Psychomotor Components
Scale (X.Y.2)
CO1 | TPS3 Apply Value Mechanism 1.2, 245, 246, 251, 311,
3.2.1-3.2.6,45.3,45.5
CO2 | TPS3 Apply Value Mechanism 1.2, 245, 246, 251, 311,
3.2.1-3.2.6,45.3,45.5
CO3 | TPS3 Apply Value Mechanism 1.2, 245, 246, 251, 311,
3.2.1-3.2.6,45.3,45.5
CO4 | TPS4 Analyse Organise | Complex 1.2, 2.45, 2.4.6, 251, 3.1.1,
Overt 3.2.1 — 3.2.6, 44.1, 45.1, 45.3,
Responses 4.5.5
CO5 | TPS4 Analyse Organise | Complex 1.2, 2.45, 2.4.6, 251, 3.1.1,
Overt 3.2.1 — 3.2.6, 44.1, 45.1, 45.3,
Responses 4.5.5
Mapping with Programme Outcomes and Programme Specific Outcomes
Cos | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
COl| S | M| L L S M M L L
CO2| S | M| L L S M M L L
CO3| S | M| L L S M M L L
CO4| S| S| M| L L S M S L L
CO5| S | S| M| L L S| S S L M S L M
S- Strong; M-Medium; L-Low
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B.Tech Information Technology 2018-19 PC

Cognitive
Levels

Model Examination

Terminal Examination

Remember

Understand

Apply

Analyse

Evaluate

Create

60
40
0
0

Assessment Pattern: Psychomotor

Psychomotor Skill

Miniproject /Practical Component/Observation

Perception

Set

10

Guided Response

20

Mechanism

40

Complex Overt Responses

30

Adaptation

Origination

List of Experiments/Activities with CO Mapping

Exp No. List of Experiments ng?sf O(fjct)(lzjcr)?nee
1 Simple Programs 4
2 Branching Programs 2
3 Looping Programs 2 CO(l:,OCSO4,
4 String Programs 2
5 Functions, scoping and Abstraction Programs 2
6 Structured types and Mutability Programs 2
7 Higher Order Functions 2 COé,OCSO4,
8 File handling with exceptions 2
9 Programs by applying Problem solving techniques 2 C03, CO4,
10 Mini-Project 4 CO5
Total Hours 24

Sample Programs (not limited to)

1. Simple Programs

a.
b.
c.

Print the Python version using.

Accepts the radius of a circle from the user and compute the area.

Accepts the user's first and last name and print them in reverse order with a
space between them.

Display the first and last colors from the following list. color_list =
['Red","Green","White" ,"Black"]

Accepts an integer (n) and computes the value of n+nn+nnn.

Print the documents (syntax, description etc.) of Python built-in function(s).

2. Branching Programs

Passed in Board of Studies Meeting on 08.12.2018
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Find those numbers which are divisible by 7 and multiple of 5, between 1500
and 2700

Convert temperatures to and from celsius, fahrenheit.

Takes two digits m (row) and n (column) as input and generates a two-
dimensional array. The element value in the i-th row and j-th column of the
array should be i*j.

Find numbers between 100 and 400 (both included) where each digit of a
number is an even number. The numbers obtained should be printed in a
comma-separated sequence.

3. Looping Programs

a.

Construct the following pattern, using a nested for loop.

* *
* * *
* * * *
* * * * *
* * * *
* * *
* *

Prints each item and its corresponding type from the following list.
Sample List : datalist = [1452, 11.23, 1+2j, True, ‘w3resource’, (0, -1), [5, 12],
{"class":'V', "section":'A'}]

Iterate the integers from 1 to 50. For multiples of three print "Fizz" instead
of the number and for the multiples of five print "Buzz". For numbers which
are multiples of both three and five print "FizzBuzz".

Accept a sequence of comma separated 4 digit binary numbers as its
input and print the numbers that are divisible by 5 in a comma separated
sequence.

4. String Programs

a.

b.

Create all possible strings by using 'a’, 'e', 'I', '0, 'u'. Use the characters
exactly once.

Get a string made of the first 2 and the last 2 chars from a given a string. If
the string length is less than 2, return instead of the empty string.

Get a string from a given string where all occurrences of its first char have
been changed to '$', except the first char itself.

Add 'ing' at the end of a given string (length should be at least 3). If the given
string already ends with 'ing' then add 'ly' instead. If the string length of the
given string is less than 3, leave it unchanged.

Find the first appearance of the substring 'not' and 'poor' from a given string, if
'‘bad' follows the 'poor’, replace the whole 'not'...'poor' substring with 'good'.
Return the resulting string.

Accepts a comma separated sequence of words as input and prints the
unique words in sorted form (alphanumerically).
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5. Functions, scoping and Abstraction Programs

a.
b.

Multiply all the numbers in a list.

Calculate the factorial of a number (a non-negative integer). The function
accepts the number as an argument.

Accepts a string and calculate the number of upper case letters and lower
case letters.

Check whether a number is perfect or not.

Accepts a hyphen-separated sequence of words as input and prints the words
in a hyphen-separated sequence after sorting them alphabetically.

6. Structured types and Mutability Programs

a.
b.

Count the most common words in a dictionary.

Create an instance of an OrderedDict using a given dictionary. Sort the
dictionary during the creation and print the members of the dictionary in
reverse order.

Get the array size of types unsigned integer and float.

7. Higher Order Functions

a.

b.
c.
d

Create a set.

Remove an item from a set if it is present in the set.
Add a key to a dictionary.

Check if a given key already exists in a dictionary.

8. File handling with exceptions

a.

®oo o

Read a file line by line and store it into a list.
Read a file line by line store it into a variable.
Find the longest words.

Write a list to a file.

Read an entire text file.

9. Programs by applying Problem solving techniques

a.
b.

Calculate the sum of the positive integers of n+(n-2)+(n-4)... (until n-x =< 0).
Prints the first n rows of Pascal's triangle. Note : Pascal's triangle is an
arithmetic and geometric figure first imagined by Blaise Pascal.

Sample Pascal's triangle:

1|3 3\;/1
4 (]“4|1

Each number is the two numbers above it added together
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c. Find validity of a string of parentheses, '(, '), '{, '}, '[' and ']. These brackets
must be close in the correct order, for example "()" and "()[I{}" are valid but
"D "(D]" and "{{" are invalid.

d. Construct a radius and two methods which will compute the area and the
perimeter of a circle.

10. Mini-Project
Design and Development of applications like

@roo0oy

Encryptor/ Decryptor

Physics problem solver
Sudoku solver

Hospital management system
Random number generator
Electric circuit solver etc.
Scientific Calculator

Mini Project Details: (Team size: 3)

Problem identification.

Problem Analysis and Modular design.

Develop algorithm/pseudo code and draw the flowchart — module wise individually.
Develop programs module level, test and debug individually.

Integrate the modular programs and present the results in a team.

Document the above process as a report.

Learning Resources

1. John V.Guttag, “ Introduction to Computation and Programming Using Python : With

Application to Understanding Data”, Prentice-Hall International publishers, Second
Edition, 2017.

R.G.Dromey, “How to solve it by Computers”, Pearson Education India , First Edition,

2008

NPTEL Online Course on “Joy of Computing wusing Python” -

https://nptel.ac.in/courses/106106182/

Course Designers

1.
2.

A. Sheik Abdullah asait@tce.edu
M. Thangavel mtit@tce.edu
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Category | L | T | P | Credit
1817280 WORKSHOP

ES 0[{0]|2 1

Preamble

This is the foundation practical course and aim of this course is to train the students in the basic
of operating system and understand the working principles of digital logic gates and IOT devices.
Prerequisite

NIL

Course Outcomes
On the successful completion of the course students will be able to

CcO Course Outcome Statement Weight
Number age***
in %
co1 Utilize the instructions to assemble/setup and upgrade Personal Computer | 8

Systems and Network Device Management.

CO2 Examine the given problem to implement CPU scheduling algorithms in a 34

programming environment.

Cco3 Apply the contiguous memory allocation techniques in a suitable simulation | 8
environment
CO4 Apply digital circuit design for a given scenario using logic gates. 8
CO5 Construct combinational and sequential circuits using flip flops and 25
counters
CO6 Apply simple IOT application by using Arduino board. 17
CO Mapping with CDIO Curriculum Framework
(6{0) TCE Learning Domain Level CDIO Curricular Components
# Proficiency | Cognitive | Affective | Psychomotor (X.Y.2)
Scale
co1 TPS3 Apply | Value Guided 1.2,2.31,2.3.2,2.3.3,2.34
Response
CO2 TPS3 Apply | Value Guided 1.2,2.3.1,2.3.2,2.3.3,2.3.4,3.2.4
Response
CO3 TPS3 Apply | Value Guided 1.2,2.3.1,2.3.2,2.3.3,2.3.4,3.2.4
Response
CO4 TPS3 Apply | Value Guided 1.2,2.3.1,3.1.1,3.2.4
Response
CO5 TPS3 Apply | Value Guided 1.2,23.1,3.1.1,324
Response
CO6 TPS3 Apply | Value Guided 1.2,23.1,3.1.1,324
Response

Mapping with Programme Outcomes and Programme Specific Outcomes

Cos | P |PO|PO|PO|PO|PO|PO|PO|PO|POLl|PO1l|PO1|PSO | PSO | PSO
o1 2 3 4 5 6 7 8 9 0 1 2 1 2 3
COl| S M L M M L
CO2 | S M L S M S M M S L
CO3 | S M L S S M M M L
CO4 | S M L M M M M L L
CO5| S M L M M M M L L
CO6 | S M L M M M M L L

S- Strong; M-Medium; L-Low
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Assessment Pattern: Cognitive Domain

Cognitive Model Examination Terminal Examination
Levels
Remember - -
Understand - -
Apply 100 }
Analyse 0 0
Evaluate 0 0
Create 0 0
Assessment Pattern: Psychomotor
Psychomotor Skill Mini project /Practical Component/Observation
Perception -
Set 20
Guided Response 30
Mechanism 50
Complex Overt Responses -
Adaptation -
Origination -
List of Experiments/Activities with CO Mapping
Course
EXp | List of Experiments No. of | Qutcome
No. Hours
Operating System Installation and Configuration of a System and Cco1
1 Network Device Management 2
2 Program to implement process and thread management. 2
3 Program to simulate the following pre-emptive  and non pre-emptive CPU 5
scheduling algorithms.
. . — CO2
4 Program to simulate the concept of classical synchronization problems. 2
5 Program to simulate the contiguous memory allocation techniques. 2
6 Program to simulate disk scheduling algorithms. 2 Co3
Implementation of Logic gates: Inverter, AND, OR, NAND, NOR, Exclusive-OR CO4
! and Exclusive-NOR. 2
8 Implementation/Simulation of 8 to 1 multiplexer circuit 2 CO5
9 Simulation of a encoder and de-multiplexer using HDL and VHDL. 2
10 [|Implementation of SR, D, T, and JK flip flops and basic counters. 2
11 |Basic operation of arduino board for any 10T application 2 CO6
12 |Execute a simple C program in 8051 target board. 2
Total Hours 24
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Learning Resources

1. Silberschatz, Greg Gagne, Peter B. Galvin, “Operating System Concepts”, Wiley, 2014.

2. Garry Nutt, Nabenduchaki, SarmistaNeogy, “Operating Systems”, Third Edition,
Pearson Education, 2009.

3. Morris Mano M. “Digital Design: With an Introduction to Verilog HDL :”, Pearson Education,
Fifth Edition,2013

Course Designers

1. K.Indira kiit@tce.edu
2. R.Parkavi rpit@tce.edu
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Category | L | T | P | Credit
18ES290 LATERAL THINKING

ES 0|0]2 1

Preamble

The purpose of thinking is to collect information and to make the best possible use of it.
Vertical thinking is concerned with proving or developing concept patterns. Lateral thinking is
concerned with restructuring such patterns (insight) and provoking new ones (creativity).
Lateral and vertical thinking are complementary. Skill in both is necessary. Although the
emphasis in education has always been exclusively on vertical thinking, the need for lateral
thinking arises from the limitations of the behaviour of mind as a self-maximizing memory
system. Lateral thinking can be learned, practised and used. It is possible to acquire skill in it
just as it is possible to acquire skill in mathematics. The course provides formal opportunities
to practise lateral thinking and also an explanation of the processes involved.

Prerequisite

NIL

Course Outcomes

On the successful completion of the course students will be able to

(6{0) Course Outcome Statement Weightage
# in %

CO1 | Explain the concept of lateral thinking, distinguish it from vertical 10
thinking.

CO2 | Use lateral thinking for problem solving 10

CO3 | Generate Alternatives, challenge assumptions and suspend judgment 20
and Practice lateral thinking in design process

CO4 | Apply the concept of factorization and reversal method for restructuring 20

CO5 | Organize brainstorming sessions 10

CO6 | Use PO for innovation 10

CO7 | Aware of limitation of established patterns and practice lateral thinking in 20
small projects

CO Mapping with CDIO Curriculum Framework

(6{0) TCE Learning Domain Level CDIO Curricular
# Proficiency | Cognitive Affective Psychomotor Components

Scale (X.Y.2)

Cco1 TPS2 Understand Respond - 2.3.1,3.2.6

CO2 TPS3 Apply Value - 24.1,2.4.2,24.3

CO3 TPS3 Apply Value - 241, 24.2, 243, 245,

2.4.6

CO4 TPS3 Apply Value - 23.1,24.2,24.3

CO5 TPS4 Analyse Organize - 3.1.1,3.1.2,3.2.1,3.2.2

CO6 TPS3 Apply Value - 2.14, 231, 24.1, 24.2,

2.4.3,2.4.6

CO7 TPS5 Evaluate | Characterize - 234,45.1,46.1

Mapping with Programme Outcomes and Programme Specific Outcomes

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

CO1 M L - - - - - - - - - L

CO2 S M L - - - - - - - L

CO3 S M L - - - - S L L - L

CO4 S M L - - - - S L L - L

CO5 S S M L - - - S S S - L

CO6 S M L - - - - L

CO7 S S S M - S - - S S - S

S- Strong; M-Medium; L-Low
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Assessment Pattern: Cognitive Domain
Continuous Assessment

Worksheets (5) : 20 Marks

Case Studies (3) : 30 Marks
Terminal Examination

Ability Test : 50 Marks

Case Study (Best) Presentation and Viva Voce : 50 Marks
Syllabus

The way the mind works, Difference between lateral and vertical thinking, Attitudes towards

lateral thinking, Basic nature of lateral thinking, The use of lateral thinking Techniques, The

generation of alternatives, Challenging assumptions, Innovation, Suspended judgment,

Design, Dominant ideas and crucial factors, Fractionation, The reversal method,

Brainstorming, Analogies, Choice of entry point and attention area, Random stimulation,

Concepts/divisions/polarization, The new word PO, Blocked by openness,

Description/problem solving/design

Learning Resources

1. Edward de Bono, “Lateral Thinking: Creativity Step by Step”, Happer Collins Publisher,
1990.

2. Edward de Bono, “Six Thinking Hats”, Little Brown and Company Publisher, 1985.

3. Edward de Bono’s Thinking Course, Video Lecture, Weblink:
https://www.yputube.com/watch?v=AUq_AL2LNEw

Course Contents and Lecture Schedule

Module Topic No. of Course
No. Hours Outcome
1. The way the mind works 1 COo1
1.1 Difference between lateral and vertical thinking 1 COo1
1.2 Attitudes towards lateral thinking 1 CO2
2. Basic nature of lateral thinking 1 CO2
2.1 The use of lateral thinking techniques 1 CO2
2.2 The generation of alternatives 1 CO3
2.3 Challenging assumptions 1 COo3
2.4 Innovation 1 COo3
2.5 Suspended judgment 1 CO3
3. Design 1 CO3
3.1 Dominant ideas and crucial factors 1 CO3
3.2 Fractionation 1 CoO4
4. The reversal method 1 CO4
4.1 Brainstorming 1 CO5
4.2 Analogies 1 CO5
4.3 Choice of entry point and attention area 1 CO5
4.4 Random stimulation 1 CO5
4.5 Concepts/divisions/polarization 1 CO5
4.6 The new word PO 2 CO6
5. Blocked by openness 2 CO7
5.1 Description/problem solving/design 2 CO7

Course Designers:
S J. Thiruvengadam sjtece@tce.edu
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18CHAAO

ENVIRONMENTAL SCIENCE

Category Credit

ES 1 -

Preamble

The objective of this course is intended to make the students to understand the basic
concepts of environment, ecology and pollution of the current environmental issues and to
participate in various activities on conserving and protecting the environment.

Prerequisite

NIL

Course Outcomes
On the successful completion of the course students will be able to

(6{0) Course Outcome Weightage***
Number in %

CO1 Describe the importance and progression of ecological system 15%

CO2 Explain the significance of natural resources 10%

Cco3 Demonstrate the effects of pollution on environment and human 15%
beings

Co4 Practice the suitable management method during disaster 10%
episode

CO5 Explain the ethics and values related to Environment 15%

(6{0]] Describe the Traditional values and Impact of modernization on 10%
Environment

CO7 Carry out group activities 25%

*** \Weightage depends on Bloom’s Level, number of contact hours,
CO Mapping with CDIO Curriculum Framework

(6{0) TCE Learning Domain Level CDIO Curricular Components
# Proficiency | Cognitive | Affective | Psychomotor (X.Y.2)
Scale
CO1 | TPS2 Understand | Respond | Guided 1.1,2.31,2.3.2,2.3.4
Response
CO2 | TPS2 Understand | Respond | Guided 1.1,2.3.1,2.3.2,2.3.4
Response
CO3 | TPS3 Apply Value Mechanism | 1.1,2.1.1,2.1.5,2.4.1,4.1.2
CO4 | TPS3 Apply Value Mechanism | 1.1,2.4.1,2.4.7,4.1.1,4.1.2
CO5 | TPS2 Understand | Respond | Guided 1.1,25.1,2.5.2,
Response
CO6 | TPS2 Understand | Respond | Guided 1.1,2.4.7,2.5.4,
Response
CO7 | TPS4 Analyse | Organise | Complex 3.1.1,3.1.2,3.1.3,3.1.4,41.1,4.1.2
Overt
Responses
Mapping with Programme Outcomes and Programme Specific Outcomes
Cos | PO1L [ Po2 [ Po3 [ Po4 [ PO5 | POe [ PO7 | PO8 [ PO9 | PO10 | PO11 | PO12
CO1 M - - - - L S - - - - -
CO2 M - - - - L - L - - - -
CO3| M M - - L M S - - - - -
CO4 | M - L L L M M - - - - -
CO5 L - - - - - M - - - -
CO6 L L - - - - M - - - - -
CO7 S M M M M M - - S M M -

S- Strong; M-Medium; L-Low
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Assessment Pattern: Cognitive Domain

Continuous Assessment Assignment”
Cognitive Tests Terminal
Levels 1 2 3 1 2 3 Examinati
on***
Remember 0 20 0
Understand 0 40 0 Presentation
Apply 0 40 0 on Case
Analyse 0 0 0 NA NA NA study report
Evaluate 0 0 0
Create 0 0 0

# Assignment: Marks will be given for the review I, Il & 11l of case study presentation.
*** Case study presentation and evaluation

@,

+« Each group comprise of maximum three students
+« Students will submit the case study report similar to final year project report
+« Evaluation of case study presentation is based on the approved rubrics

Method of Evaluation

a)lnternal assessment

S.No | Description Max.marks Final
conversion
1 CAT -l 50 40
2 Assignment marks (from Review |1l & III) 3 X 10 =30 10
Total 50
b) End semester examination — Case study presentation
Performance Index Marks per Individual
Originality of the work 20
Data collected 20
Suggestion to overcome for the identified issues 20
Final Presentation 40
Total 100

Model Titles for Case Study:
1. Environmental impacts of quarry industries in Melur Taluk.

2. A study on impacts of tanneries on ground water and soil quality in Dindigul district.

3. Effect of pharmaceutical industry on groundwater quality in poikaraipatty village, Alagar
Kovil.

. Solid waste and waste water management in TCE hostel.

. Environmental effect of Kudankulam atomic power plant.

. Case study on effect of Sterlite industry.

. Effect on ground water and soil quality by dyeing industries in Tiruppur.

. Effect of textile wastes in Karur District.

. Segregation of waste and its recycling by Madurai Municipality at Vellakkal

10. Effect of fire work waste on atmosphere in Sivakasi region

Sample Questions for Course Outcome Assessment**

Course Outcome 1(CO1):
1. Describe the Universal Energy flow model in an Ecosystem.
2. Discuss the conversion of one ecosystem into another ecosystem with example.
3. Explain the multidisciplinary nature of the environment.

Course Outcome 2 (CO2):

© 00N O O
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1. Summarize the importance of Natural resources to animals and human beings.
2. Describe the role of an individual in the conservation of Natural resources.

Course Outcome 3(CO3):

1.
2.

Demonstrate the effects and control measures of air pollution
Investigate the sources and management methods of e-waste.

Course Outcome 4(CO4):

1.
2.

Dramatize the mitigation methods adopted in severe cyclone affected areas.
Suggest the precautionary steps to prevent life from flood.

Course Outcome 5 (CO5):

1.
2.

Discuss the need for public awareness on environmental protection.
Identify the requirement for the equitable utilization of natural resources.

Course Outcome 6(CO6):

1. Describe the traditional value systems of India.
2. Recall the environmental related points discussed in our Indian Vedas.
3. List out the impacts of modernization on environment

Concept map:

Environmental Science

Includes

Explains Describe  Comprises Discuss

[Envimnment and Ecnsystem)

Explains

Discuss

Multidisciplinary nature
of environmnet

Ecological succession

Disaster management Traditional value systems in India
Over exploitation of Impacts of modernization on Environment
Natural resources

measures of Environmental pollution

Energy flow in ecosystem [Tvpes, causes, effects and control J

List outs

Social issues and the environment
Environmental Ethics

Role of an individual in
conservation of natural resources

Syllabus

Environment and Ecosystem - Multidisciplinary nature of environment- Ecosystem- Energy
flow in ecosystem-Ecological succession-Over exploitation of Natural resources-Role of an
individual in conservation of natural resources. Environmental pollution and control -
Environmental pollution — types, causes, effects and control measures - Disaster
management strategies. Environmental Ethics and Values - Social issues and the
environment -need for public awareness, Environmental Ethics- need for equitable utilization
of natural resources- Traditional value systems in India, Impacts of modernization on
Environment

Awareness and actual activities:

AN NE N NN NN

Group meeting on water management, promotion of recycle use, reduction of waste,
Plantation

Cleanliness drive

Drive on segregation of waste

Energy saving

Lectures by Environmentalist

Slogan and poster making event

Learning Resources

1. Kaushik,A & Kaushik.C.P, Environmental Science and Engineering, 6" Edition, New
Age International, 2018.
2. Erach Bharucha, Text book of Environmental studies for Undergraduate courses, 2nd

Edtion, UGC, 2013.
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3. Gilbert M.Masters, Introduction to Environmental Engineering and Sciences, 2™
Edition, Pearson , 2004.

4. Garg S.K & Garg, Ecological and Environmental studies, Khanna Publishrers, 2006.

5. Wright &Nebel, Environmental science towards a sustainable future, 8"
Editon,Prentice Hall of Indial Ltd, 2002.

6. Documentary titled ‘HOME” by Yves Bertrand, Video Link:
https://www.youtube.com/watch?v=jgxENMKaeCU
Course Contents and Lecture Schedule
Module Topic No. of Course

No. Hours Outcome

1.0 Environment and Ecosystem

1.1 Multidisciplinary nature of environment-Ecosystem 1 COo1

1.2 Energy flow in ecosystem — Universal energy flow 1 CO1
model

1.3 Ecological succession 1 CO1

1.4 Over exploitation of Natural resources 1 CO2

1.5 Role of individual in conservation of natural resources 1 CO2

2.0 Environmental pollution and control

2.1 Environmental pollution - types( Air, 2 COs3
Water,soil,Marine),

2.2 causes (gaseous, liquid, solid, plastic, e-waste, 2 Cco3
biomedical waste and radiations),

2.3 Effects and control measures of Pollution 2 CO3

2.4 Disaster managements during cyclone, Tsunami, 2 Co4
flood, draught and earthquake

3.0 Environmental Ethics and Values

3.1 Social issues and the environment -need for public 1 CO5
awareness

3.2 Environmental Ethics- need for equitable utilization of 1 CO5
natural resources

3.3 Traditional value systems in India, 1 CO6

3.4 Impacts of modernization on Environment 2 CO6

4.0 Awareness and actual activities

4.1 Group meeting on water management, promotion of 2 Co7
recycle use, reduction of waste

4.2 Plantation 1 CO7

4.3 Cleanliness drive 1 CO7

4.4 Drive on segregation of waste 1 CO7

4.5 Energy saving 1 CO7

4.6 Lectures by Environmentalist 1 CO7

4.7 Slogan and poster making event Through | CO7

online

Course Designers:
1. Dr.M.Kottaisamy hodchem@tce.edu
2. Dr.S.Rajkumar rajkumarsubramanium@tce.edu
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THIAGARAJAR COLLEGE OF ENGINEERING: MADURAI - 625 015
B.Tech. Information Technology Degree Programme

COURSES OF STUDY
(For the candidates admitted from 2019-20 onwards)

THIRD SEMESTER

Course Name of the Course Category No. of Hours | credits
Code / Week

L T P
THEORY
18IT310 | Discrete Mathematics BS 3 - - 3
18IT320 | Object Oriented Programming PC 3 - - 3
18IT330 | Software Engineering PC 3 - - 3
18IT340 | Data Structures PC 3 - - 3
THEORY CUM PRACTICAL
18IT361 | IT operations and Management ES 2 - 2 3
18ES390 | Design Thinking ES 1 - 2 2
PRACTICAL
18IT370 | Object Oriented Programming Lab PC - - 2 1
18IT380 | Data Structures Lab PC - - 2 1
Total 15 - 8 19
BS : Basic Science
HSS : Humanities and Social Science
ES : Engineering Science
PC : Program Core
PE : Program Elective
GE : General Elective

AC :Audit Course

L . Lecture
T : Tutorial
P : Practical
Note:

1 Hour Lecture is equivalent to 1 credit
1 Hour Tutorial is equivalent to 1 credit
2 Hours Practical is equivalent to 1 credit

Passed in Board of Studies Meeting on 11.05.2019
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THIAGARAJAR COLLEGE OF ENGINEERING: MADURAI - 625 015
B.Tech. Information Technology Degree Programme

Scheme of Examinations

(For the candidates admitted from 2019-20 onwards)

Scheme of Examinations

S.No. Course Name of the Course Durati Marks Minimum Marks
Code on of for Pass
Termi | Contin | Termin | Max. | Terminal | Total
nal uous al Mark Exam
Exam. | Asses Exam S
in Hrs. | sment *x
THEORY
1 18IT310 Discrete Mathematics 3 50 50 100 25 50
2 18IT320 Object Oriented 3 50 50 100 25 50
Programming
3 18IT330 Software Engineering 3 50 50 100 25 50
4 18IT340 Data Structures 3 50 50 100 25 50
THEORY CUM PRACTICAL
5 18IT361* | IT operations and 3 50 50 100 25 50
Management
6 18ES390 | Design Thinking - 50 50 100 25 50
PRACTICAL
7 18IT370 Object Oriented 3 50 50 100 25 50
Programming Lab
8 18IT380 Data Structures Lab 3 50 50 100 25 50

* CA evaluation pattern will differ from course to course and for different tests. This will have
to be declared in advance to students. The department will put

that the actual test paper follow the declared pattern.

** Terminal Examination will be conducted for maximum marks of 100 and subsequently be

reduced to 50 marks for the award of terminal examination marks

*Passed in Board of Studies Meeting on 04.07.2020

Passed in Board of Studies Meeting on 11.05.2019

a process in place to ensure
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Category | L | T | P | Credit
18IT310 Discrete Mathematics

BS 3/0(0]3

Preamble

Discrete mathematics is the branch of mathematics devoted to the study of discrete objects.
Logic is called as the Calculus of Computer Science and it provides rules to determine whether
a particular reasoning argument is valid. Propositions are declarative sentences with values
true or false and are concerned with the analysis of propositions.Predicate calculus is the
generalization of propositional calculus. Set is a collection of definite and distinguishable
objects selected by means of some rules or description. Relation in mathematics describes
connection between different elements of the same set, whereas function describes
connections between two different sets. Function is a special class of relations. General
recursive function coincides with the function defined by a Turing machine. A lattice is an
abstract structure studied in the mathematical sub disciplines of order theory and abstract
algebra.These topics have wide range of applications in computer architecture, artificial
intelligence, software engineering, expert systems, complexities, digital principles, DBMS,
designing concepts, storage methods, managing databases, knowledge representation,
distributed computing etc.

Prerequisite

Higher Secondary Level- Set Theory, Logic Theory

Course Outcomes
On the successful completion of the course, students will be able to

co Course Outcome Statement Weightage
Number in %

co1 V_erlfy eqw_valence for the given binary relation and bijection for the 20%
given function.

CO2 Compute generating function and recursive function. 5%

co3 Under_stand and_lnterpret the given graph for connectivity, 10%
matching and coloring

Construct Hasse diagram for the given POSET and also verify the
Co4 constructed Hasse diagram for modular, distributive, bounded and | 20%
complemented lattice.

Prove or disprove the implication & equivalence problems using

CO5 truth table method, replacement process, analyzation method, truth | 20%
table technique, rules of inference.

CO6 Obtain PCNF and PDNF of given logical expression. 15%

CO7 S_ymbollze the given predicate statement using quantifiers with the 5
given UOD.

Pick out free and bound variables, free and bound occurrence, and

€08 scope of the quantifiers from the given predicate statement.

5%

CO Mapping with CDIO Curriculum Framework

(6{0) TCE. . Learning Domain L evel CDIO Curricular Components
Proficiency Cognitive Affective | Psychomotor
Scale 9 y

CO1 | TPS2 Understand | Respond | - 1.1.1,2.1.1,23.1,2.4.4

CO2 | TPS3 Apply Value - 1.1.1,2.1.1,2.1.3,2.4.4

CO3 | TPS3 Apply Value - 1.1.1,2.1.1,21.2,2.2.1,24.4

CO4 | TPS2 Understand | Respond | - 1.1.1,21.1,24.3,2.4.4

CO5 | TPS3 Apply Value - 1.1.1,2.2.3,24.3,24.4

CO6 | TPS3 Apply Value - 1.1.1,2.2.3,24.3,24.4

CO7 | TPS1 Remember | Receive | - 1.1.1,21.4,2.2.1,2.44

CO8 | TPS1 Remember | Receive | - 1.1.1,2.1.4,2.2.1,2.4.4

Passed in Board of Studies Meeting on 11.05.2019 Approved in 58" Academic Council Meeting on 15.06.2019
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Mapping with Programme Outcomes and Programme Specific Outcomes

Cos | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
COol| S S S - - - - - - M - M M L
CO2| S S S - - - - - - M - M M L
CO3| S S S - - - - - - M - M M L
Co4 | S S S - - - - - - M - M M L
CO5| S S S - - - - - - M - M M L
CoO6| S S S - - - - - - M - M M L
Co7| S S S - - - - - - M - M M L
CO8 | S S S - - - - - - M - M M L

S- Strong; M-Medium; L-Low

Assessment Pattern: Cognitive Domain

Continuous . .
. Assignment Terminal

E:g\g/g;glve Assessment Tests Examination
1 2 3 1 2 3

Remember 10 10 10 - - -

Understand | 30 30 30 50 50 50 30

Apply 60 60 60 50 50 50 70

Analyse 00 00 00 - - - 00

Evaluate 00 00 00 - - - 00

Create 00 00 00 - - - 00

Course Level Assessment Questions

Course Outcome (CO1)
1. Let R denote a relation on the set of ordered pairs of integers such that

<X Y >R<UV >t y=yu. Show that R is an equivalence relation.
2. Given A ={1,2,3,4} and R ={(1,2),(1,1),(1,3),(2,4)}, S={(1,4),(1,3),(2,3),
_ . SoR,Re§, My, M, M

(3, 1),(4,1)} are relations on A. Find (R$)" and graph of R,S.
3.Letf: R > R and g: R — R where R is the set of all real numbers where f(x) = x*> -1 and g(X)
= xX+2.

0] Verify ‘f’, ‘g’ ,for bijection.

(ii) Find fog and gof,gog, g*, f?

(iii) Verify commutative law to the function f, g with respect to the operation ‘o’.

-1
f , gt exists? Justify your answer.

(iv) Does
Course Outcome (C0O2)
1. Write the generating function for the sequence 1, a, az ad ...
2. Explain exponential generating function with an example.
3. What is meant by a recursive function? Write one application of each first order and second
order linear homogeneous recursive function with examples.

Course Outcome (CO3)
1. Identify the matching number, vertex connectivity, edge connectivity and chromatic
number of Peterson graph and the complete bipartite graph K 4.
2. What is the relation between vertex connectivity and edge connectivity?

Passed in Board of Studies Meeting on 11.05.2019 Approved in 58" Academic Council Meeting on 15.06.2019
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Course Outcome (CO4):
1. Which of the following Hasse diagram represents lattice? Justify your answer.
(i) (i)

111

oy AW e ) 011/1;[1‘\10
oS0
Nl

2. LetL={1,2,3,11,66} be a poset under the relation divides.
Draw the Hasse diagram for L.

Check whether ‘L’ is a

()Distributive lattice.(ii) Modular (iii)Bounded (iv)Complemented
(v) Is the complement unique if it exists? Justify your answer

Course Outcome (CO5):
1. Prove the following implication by analyzation method.
(PVQ)A(P—>R)A(Q—>S)=SVR

2. show that (QY(PATQ)V (TP ATQ) jg 4 tautology using replacement process.
3. Verify the following implication by truth table.
P->Q—->R)=((P—>Q) —>(P—>R))

4. Show the implication using CP rule if necessary. TPVQIQVRR—>S=P S .

Course Outcome (CO6):
1. Obtain CNF and DNF of /(PVQ) < (PAQ)
2. Obtain PCNF and PDNE of (/P > R)A(Q <> P)

3. Obtain principal disjunctive normal form of P=((P=>QA7(7QVv7P)) and hence
obtain principal conjunctive normal form.

Course Outcome (CO7):
1. LetC(x): xisacat. A(X):xisan animal. B(x) : x is black. Write the following in words;
(1) (VX)) (C(x) = A(X)) (i) (3) (C(x) A B(x))
2. Symbolize the following arguments:
All integers are rational numbers. Some integers are power of 5.Therefore some rational
numbers are powers of 5.
3. Symbolize the following predicate statements using quantifiers where UOD contains
everything and hence negate the symbolic form.
(i) Some men are clever (ii) All birds can fly.

Course Outcome (CO8):
1. Pick out free ,bound variable and scope of the quantifier from the following

expressions: (Vx)(P(x,y) = Q(y))
2. Symbolize the predicate statements and also pick out free and bound variable, scope of the
guantifier, free and bound occurrence from the symbolic form:

(UOD contains everything).
All rock music is loud music. Some rock music exists. Therefore, some loud music exists.

Passed in Board of Studies Meeting on 11.05.2019 Approved in 58" Academic Council Meeting on 15.06.2019
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Concept Map

( Discrete Mathematics )

deals with deals with

deals with

deals with

(Relational structure on sets )

Predicate calculus
(one place)

( Propositional calculus J

Lattice theory

consists of

consists of consists of

consists of

consists of

consists of

consisits of

impict sauation,

symbolization,
free and bound
variables,

Binary relation

consists of
consists of

ival lati matching,
equiva ence;g ation, coloring &
composition connectivity

scope of the
consists of quantifier

bijection, inverse,
composition &

{posets, Hasse diagram, ]
generating functions

types of Lattices

applied in

applied in

digital principle,
applied in [computer architecture

applied in applied in

applied in

expert systems,
artificial intelligence
[ distributed computing, ]

knowledge representation

designinig concepts
complexities

Syllabus

Relational Structures on Sets

Relations, Binary Relations, Equivalence Relations, Composition of relations, recurrence
relations, Functions, Bijections, composition of functions, generating functions, Graphs,
Connectivity, Matching , coloring.

Lattice Theory: Poset, Poset as Lattice, Properties of Lattice, Sublattice,
Special Lattices: Modular, Distributive, Complemented, Bounded.

Propositional Calculus: Introduction — Statements and Notations, Basic & Higher
Connectives:—Truth Tables using connectives — Tautological Implications & Equivalence of
Formulas,— Functionally Complete set of connectives Normal Forms: Disjunctive-Conjunctive-
Principal Disjunctive-Principal Conjunctive. Validation: Checking the validity using the truth
table, Rules of Inference: P,T,CP,AP rules —Consistency of premises.

Predicate Calculus: Predicates-Function, Variables and Quantifiers, Predicate formulas —Free
and Bound Variables (One Place Predicate).

Learning Resources
1. J.P. Tremblay and R. Manohar, “ Discrete Mathematical Structures with Applications to
Computer Science”, McGrawHill Education, 2017.
2. Kenneth H. Rosen, “Discrete Mathematics and its applications”, McGrawHill
Education, Seventh Edition, 2017.
3. Dr.M.K.Venkataraman., Dr.N.Sridharan and N.Chandrasekaran, “Discrete
Mathematics”, National Publishing Company, Chennai.of India, 2004.
4. EitanFarchi, Ben-Chaim, “Mathematical Logic and its Application to Computer Science -
Lecture Notes”, March 3, 2010.
5. http://www.research.ibm.com/haifa/dept/svt/papers/Mathematical Logic.pdf
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Course Contents and Lecture Schedule

Module Topic No. of | Course
No. Hours | Outcome
1. Relational Structures on Sets
11 Definition of Relation — Matrix & Graph representation of a | 2 co1
' relation - Binary Relation — Properties of Binary Relation.
1.2 Tutorial — | 1
13 Equivalence relation - Composition of Relation - Recurrence | 2 COo1
' relation
1.4 Functions —Bijection Function-Inverse 2 CO2
15 Generating Function 1 CO2
1.6 Gaphs, Connectivity 2 CO3
1.7 Matching , Coloring 2 Co3
2 Lattice Theory
2.1 Poset, Hasse Diagram, Lattices 2
2.2 Properties of Lattices, Sublattice 1
2.3 Sublattice, Modular Lattice 2 CO4
2.4 Distributive lattice, Complemented and Bounded Lattice 2
2.5 De’'Morgan’s Law 1
3. Propositional Calculus
3.1 Introduction — Statements and Notations 1
3.2 Negation — Conjunction — Disjunction — Truth table 2
33 Con_ditional — Biconditional — Tautological Statements - |2
' Equivalence of Formulas CO5
3.4 Tutorial — | 1
35 Duality Law — Tautological Implications-Functionally Complete | 1
' set of Connectives —Other Connectives-Nand , Nor
36 Disjunctive — Conjunctive — Principle Disjunctive — Principle | 1
' Conjunctive
3.7 Tutorial — Il 1 CO6
38 Checking the validity using the truth table, Rules of Inference — | 1
' Consistency of premises and Indirect Method
4. Predicate Calculus
4.1 Predicates-Function, Variables and Quantifiers 3 CO7
4.2 Predicate formulas — Free and Bound Variables 3 CO8
Total Lectures 36

Course Designers:

1. M. Kameswari mkmat@tce.edu
2. T.Lakshmi tlaksshmimdu@tce.edu
3. AR. Murugan armmat@tce.edu
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Category | L | T | P | Credit
1817320 Object Oriented Programming
PC 3/01(0 3
Preamble
This course is intended for enabling students to learn Object

Oriented Programming concepts and develop solutions for the real world problem. The syllabus
emphasizes on OOP concepts, package, interfaces, exception handling, threads, collection,
events and swing.
Prerequisite

e None
Course Outcomes
On the successful completion of the course students will be able to

CO Course Outcome Statement Weightage***
Number in %
col Make use of programming concepts like Control structures, 16
looping statements, type casting and /O file operations etc.
Construct object-oriented programs for the given scenario 17
C02 using object oriented concepts like abstraction,
encapsulation, polymorphism and inheritance.
co3 Apply package, interface and exception handling mechanism 17
for the given problem.
CO4 Implement multithread concepts for the real world scenario. 16
CO5 Make use of Collections and Logging to solve the given 17
problem.
Develop object-oriented applications for the given scenario 17
CO6 '
that uses events through swing.

CO Mapping with CDIO Curriculum Framework

(6{0) TCE Learning Domain Level CDIO Curricular Components
# Proficiency | Cognitive | Affective | Psychomotor | (X.Y.Z)
Scale

CO1 | TPS3 Apply Value Mechanism 1.2,2.1.1,2.15,2.4.3,2.4.6, 2.4.7,
251, 4.1.1, 431, 4.4.3, 45.3,
45,5

CO2 | TPS3 Apply Value Mechanism 1.2,2.1.1,2.15,2.4.3,2.4.6, 2.4.7,
251, 4.1.1, 431, 4.4.3, 45.3,
45,5

CO3 | TPS3 Apply Value Mechanism 1.2,2.1.1,2.15,2.43,2.4.6, 2.4.7,
251, 4.1.1, 431, 44.3, 45.3,
45,5

CO4 | TPS3 Apply Value Mechanism 1.2,2.1.1,2.15,2.4.3,2.4.6,2.4.7,
251, 4.1.1, 431, 44.3, 45.3,
45,5

CO5 | TPS3 Apply Value Mechanism 1.2,2.1.1,2.15,2.43,2.4.6, 2.4.7,
251, 4.1.1, 431, 44.3, 453,
455

CO6 | TPS3 Apply Value Mechanism 1.2,2.1.1,2.15,2.43,2.46, 2.4.7,
251, 41.1, 431, 443, 453,
455
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Mapping with Programme Outcomes and Programme Specific Outcomes

Cos | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
CO1 S M L L L M M L L
CO2 S M L L L M M L L
Co3| S M L L L M M L L
Co4 | S M L M L M M M L
Co5| S M L M L S M M L
CO6 | S M L M L S M M L
S- Strong; M-Medium; L-Low
Assessment Pattern: Cognitive Domain
Cognitive Continuous Assessment Assignment Terr_nina_ll
Levels Tests Examination
1 2 3 1 2 3
Remember 20 20 20 - - - 20
Understand 30 30 20 20 20 20 20
Apply 50 50 60 80 80 80 60
Analyze 0 0 0 - - - -
Evaluate 0 0 0 - - - -
Create 0 0 0 - - - -

Assessment Pattern: Psychomotor

Psychomotor Skill

Mini project /Assignment/Practical Component

Perception

Set

Guided Response

20

Mechanism

80

Complex Overt Responses

Adaptation

Origination

Sample Questions for Course Outcome Assessment**

Course Outcome 1 (CO1):
1. Explain about the benefits of Object oriented Programming.

2. Write a Java program to create 2 two-dimensional arrays which hold numbers. Write a

method which takes the arrays as arguments to perform matrix multiplication.
3. Write a Java Program to Copy the file contents from one to another.

4.

Course Outcome 2 (CO2):

Write a Java Program to generate the Armstrong no within the predefined range.

1. Write a java program to create an abstract class named Shape that contains two
integers and an empty method named printArea(). Provide three classes named
Rectangle, Triangle and Circle such that each one of the classes extends the class
Shape. Each one of the classes contain only the method printArea( ) that prints the area
of the given shape.
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2. Write a Java Program to implement multilevel inheritance for the following classes:
Project, Task and Module. Assume the data members and methods used.

3. lllustrate compile time and runtime polymorphism for employee management system
using a java program.

4. Produce a Java program for finding volume of different geometric shapes - cylinder,
Rectangle and cube. Apply ‘encapsulation’ to get and set the values of the attributes
and apply compile time polymorphism to findthe volume of shapes. (Hint: Volume of
cylinder: 3.14***h, rectangle = I*b*h, Cube = a*)

Course Outcome 3 (CO3):
1. llustrate the following exceptions with a sample program and handle it using try with
multiple catch.

° Number Format Exception
° Array Index Out of Bounds Exception
° Arithmetic Exception

Discuss the ways of implementing interface with example program.

Differentiate checked exception from unchecked exception.

Write a Java program to create a package which has classes and methods to read Student
Admission details.

Hown

Course Outcome 4 (CO4):

1. Write a Java Program to print the numbers 1 to 50 alternatively by Threads (Use
Multithreading).

2. Write a java program to illustrate synchronization concept in threading.

3. Demonstrate inter-thread communication between ticket booking and cancellation in
“Bus Reservation System”. Assume appropriate members and member functions

4. Apply multi thread programming concept to demonstrate how threads are running with
different priority value. Take any real time application to illustrate the above.

Course Outcome 5 (COb5):
1. Identify the suitable collection for storing the student name (inclusive of duplicates) in
the random order. Perform the following operations.
a. Display the student name without duplicate
b. Arrange the name in ascending order
c. Count the number of students with duplicate
d. Remove the student whose index is at ‘5’
2. lIdentify any three levels of logs for electrical billing application. Write a program to
generate it and store it in afile.
3. List out any four built-in classes in “collections framework”.
4. List any four “handlers” that uses to handle log information.
5. Create any 3 collections for different types of books. Find the name of the book based
on the given id. Generate the bill for the purchased books.

Course Outcome 6 (COB6):

1. Design and develop an application for bill calculation of a book shop using swing with
events.

2. Write an applet to perform the 4 basic arithmetic operations as buttons in a form accepting
two integers in text boxes and display their result.

3. List out any four Listener Interfaces in Event Handling.

4. Recall the syntax of different layouts in swing handling.

5. Write a java program that simulates a traffic signal. The program lets the user select one of
three lights: red, yellow, or green with radio buttons. On selecting a button, an appropriate
message with “stop” or “ready” or “go” should appear above the buttons in a selected color.
Initially there is no message shown.
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Concept Map

(Object Oriented Programming ]

contains
1. OOP Concepts 2. Packages, Interfaces [3' Inter Thread Communication) (4. Libraries J [5. Software Development Framework ]
and Exception Handling
comprises of involves deals with covers contains
( : N . h %
1.1 Object oriented paradigm 2.1 Create and import Packages 3.1 Thread life cycle 4.1 Collection classes & Interfaces 5.1 Event handling
1.2 Methods, classes and instances | | 2.2 Interfaces, Extending interfaces creation & Priority 4.2 Accessing collection via Iterator 5.2 Event listeners interfaces
1.3 Data types, arrays 2:3 Except!on h_andllng 3.2 Multiple threads 4.3 User defined classes in Collections 5.3 Delegation event model
1.4 Control structures, 2.4 Exception hierarchy 3.3 Synchronization-Inter 4.4 Logging 5.4 The AWT class hierarchy,
loops, type conversion 2.5 Clauses thread communication

User interface components
5.5 Layout manager types
5.6 Framework for MVC
5.7 Swing components, container,
Simple Swing Application

1.51/0 - Reading and Writing Files | | 2.6 Built-in,User defined exceptions
1.6 Constructors,
overloading constructors

1.7 Encapsulation
1.8 Polymorphism
1.9 Inheritance

1.10 Dynamic method dispatch
.

Syllabus

Object Oriented Programming Concepts: object-oriented paradigm,
methods, classes and instances, data types, arrays, control structures, looping statements,
type conversion and casting, /O — Reading and Writing Files, Constructors, overloading
constructors, encapsulation, polymorphism, inheritance, Dynamic Method Dispatch

Packages, Interfaces and Exception Handling: Create and import packages - Interfaces,
extending interfaces - Exception handling, exception hierarchy, Clauses, built in exceptions and
user defined exceptions

Inter Thread Communication: Thread life cycle, creation & priority - Multiple threads,
Synchronization - Inter thread communication

Libraries: Collection classes & Interfaces - Accessing collection via an lterator - User defined
classes in Collections —Logging

Software Development Framework: Event Handling: Events, Event sources, Event classes,
Event Listeners Interfaces (Action Listener, Adjustment Listener Focus Listener, ltem Listener,
Key Listener, Mouse Listener, Text Listener), Delegation event model: handling mouse and
keyboard events. The AWT class hierarchy, user interface components - Labels, button,
scrollbars, text components, check box, check box groups, choices, lists, layout manager types
— boarder, grid, flow and card.

Swing: Framework forMVC, components, containers and Simple Swing Application.

Learning Resources
e Herbert Schildt, “Java: The Complete Reference”, McGraw-Hill. Ninth Edition, 2014.
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e Paul Deitel and Harvey Deitel, “Java How to Program (Early Objects)’, Pearson, Eleventh
Edition, 2017.

e E.Balagurusamy, “Programming with Java” , McGraw-Hill, Fifth Edition, 2014.

o Kathy Sierra, “Head First Java”, Shroff publications, Second edition, 2005.

e Cay S. Horstmann and Gary Cornell, “Core Java, Volume | - Fundamentals”, Prentice
Hall, Ninth Edition, 2013.

e Cay S. Horstmann and Gary Cornell, “Core Java, Volume Il — Advanced Features : 2,

Prentice Hall, Eleventh Edition, 2018.

Course Contents and Lecture Schedule

No. of Course
Module Topic Lecture | Outcome
No
Hours

1 Object Oriented Programming Concepts
1.1 Object oriented paradigm - Introduction 2
1.2 Methods, classes and instances
1.3 Data types, arrays 1 Cco1
1.4 Control structures, looping statements, type conversion 2
15 I/O — Reading and Writing Files 1
1.6 Constructors, overloading constructors 1
1.7 Encapsulation 1
1.8 Polymorphism 1 COo2
1.9 Inheritance 2
1.10 Dynamic Method Dispatch 1
2 Packages, Interfaces and Exception Handling
2.1 Create and Import packages 1
2.2 Interfaces, Extending interfaces 2
2.3 Exception handling 1 CO3
2.4 Exception hierarchy
2.5 Clauses 1
2.6 Built-in and User defined exceptions 1
3 Inter Thread Communication
3.1 Thread life cycle, creation & priority 2
3.2 Multiple threads 2 Co4
3.3 Synchronization - Inter thread communication 2
4 Libraries
4.1 Collection classes & interfaces 2
4.2 Accessing collection via an Iterator 1 CO5
4.3 User defined classes in Collections 1
4.4 Logging 2
5 Software Development Framework
5.1 Event handling: Events, Event sources, Event classes 1

Event listeners interfaces (action listener, adjustment
5.2 listener focus listener, item listener, key listener, mouse

listener, text listener)
53 Delegation event model: handling mouse and keyboard 1 CO6

events

The AWT class hierarchy, user interface components- 1
5.4 labels, button, scrollbars, text components, check box,

check box groups, choices, lists
5.6 Layout manager types — boarder, grid, flow and card. 1
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Framework for MVC 1
5.7 Swing components, container, Simple Swing Application 1
Total Lectures 36

Course Designers:
1. Dr.S.Sridevi sridevi@tce.edu
2. Mr.M.Manikandakumar mmrit@tce.edu
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Category | L | T | P | Credit
18IT330 SOFTWARE ENGINEERING

PC 3/0|0 |3

Preamble

This course presents methods, tools and procedures that enable to control the process of
software development and provide the student with a foundation for building quality software in
a productive manner. The course highlights the application of systematic, disciplined,
guantifiable approach to the development, operation and maintenance of software. The course
also enables the students to acquire analytical, critical, technical writing, team building and
managerial skills through team project activities by using agile practices

Prerequisite

NIL

Course Outcomes

On the successful completion of the course students will be able to

CO Course Outcome Statement Weightage***
Number in %
co1 Compare traditional and agile software process models 17
C02 Identify user stories, Story map, functional and non-functional 16
requirements for any given problem
Cco3 Prepare design documents with standards for the given 23
requirements
Co4 Develop test cases using appropriate testing techniques for an 30
application
CO5 lllustrate the use of version controlling and tracking 6
mechanisms
(6{0]] Demonstrate DEVOPS life cycle processes 8
CO Mapping with CDIO Curriculum Framework
(6{0) TCE Learning Domain Level CDIO Curricular Components
# Proficiency | Cognitive Affective | Psychomotor | (X.Y.Z)
Scale
CO1 | TPS2 Understand | Respond | Guided 1.2,2.3.1,2.3.2
Response
CO2 | TPS3 Apply Value Mechanism | 1.2,2.3.1,2.3.2,2.3.3,2.3.4,3.1.4,
3.15
CO3 | TPS3 Apply Value Mechanism | 1.2,2.3.1,2.3.2,2.3.3,2.3.4,3.2.3,
44.1,44.2
CO4 | TPS3 Apply Value Mechanism | 1.2,2.3.1,2.3.2,2.3.3,2.3.4,4.4.1,
4.4.2
455
CO5 | TPS2 Understand | Respond | Guided 12,434
Response
CO6 | TPS2 Understand | Respond | Guided 1.2,434,453,456
Response
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Mapping with Programme Outcomes and Programme Specific Outcomes

COs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
COl | M L M S L L
CO2 | S M L M M S S S M M M
CO3 | S M L M M S S S M L M
CO4 | S M L M S S S M L M
CO5 | M L S S S L M
CO6 | M L L S S S L M
S- Strong; M-Medium; L-Low
AssessmentPattern: Cognitive Domain
Continuous Assignment
Cognitive Assessment Tests Terminal
Levels 1 2 3 1 2 3 Examination
Remember 30 20 20 - - - 20
Understand 40 40 40 - - - 30
Apply 30 40 40 100 100 100 50
Analyse 0 0 0 - - - 0
Evaluate 0 0 0 - - - 0
Create 0 0 0 - - - 0
AssessmentPattern: Psychomotor
Psychomotor Skill Miniproject/Assignment/Practical Component
Perception -
Set -
Guided Response 50
Mechanism 50
Complex Overt Responses -
Adaptation -
Origination -

Sample Questions for Course Outcome Assessment**
Course Outcome 1 (CO1):

1.
2.

3.

Identify the needs for software engineering.

Differentiate the various processing models highlighting their advantages and
disadvantages.

As a Project Manager, you have been contracted to build the software for weather
monitoring system. Choose a process model that best fits your project and justify your
answer comparing with other process models. Explain your choice of process model in
detail.

Using the example of safe home security function, justify how does Agile process model can
be implemented in this project. Write advantages and disadvantages

Explain the roles and responsibilities of software project manager.
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Course Outcome 2 (CO2):

1. Identify user stories and draw story map for Railway reservation system.

2. Explain the requirements analysis process.

3. Differentiate the requirements analysis process between various process models

4. Signing off contract is a major task in requirements analysis. Justify your answer for this for
agile process model.

Identify functional requirements for Online shopping software

Identify functional and non-functional requirements for the given case study.

ou

Course Outcome 3 (CO3):

1. Draw DFD for the given case study (online shopping software)

2. Select use case diagram for the given case study (online shopping software)

3. Draw class and sequential diagram for the given case study (online shopping software)
4. Construct activity diagram for the given case study (Library Management System)

5. Draw use case diagram for Hospital management.

Course Outcome 4 (CO4):

1. Explain different testing techniques

2. Explain cause-effect testing technique with suitable example

3. Design the black-box test suite for software that computes the square root of an input
integer which can assume values in the range of 0 to 5000.

4. Identify test cases for Prime Number generation program using the cyclomatic complexity

5. Draw program dependence graph and write test cases for the given problem.

Course Outcome 5 (COb5):

List SCM tasks.

Explain version controlling and tracking

Identify the characteristics of software maintenance.
Define software release plan.

Discuss about software reviews

Course Outcome 6 (COB6):

okhwhE

List Devops stakeholders.

Identify Devops goals and principles.
Explain Devops life cycle processes
Compare Devops and Agile process models
Describe the advantages of using Devops

AR L
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Concept Map

Software Engineering

1.Software Process Models 2.Requirements
Analysis [3.Designj 4.Development and 5 Testing Cl;m:{in
y . i
\ Ll Techniques Management
describes explains consists .-

includes insights contajns

1.1Generic Process Models
1.2 Aqgile Process model
1.3 Agile Software Development

2.1 Requirement Gathering 3.10esign process and Qualty |4 1 coing Standars -

2.2 Elcting user stories- story map || 3.2Design Approach Tésting Process

2.3 Functional Requirements 33ofware Architecure | 4 Togting Strategis -

2.4 Non-functional Requirements || 3.4Design Notations Test Case Specictions,

2.5 Use Cases 3.5Data Flow Diagram 4,3 Debugging '

2.6 SRS Documentation 3,6UML Diagrams ;
3.7Design Documentation

5.1 Software testing fundamentals || 6.1 Stakeholders
5.2 White box testing lifecycle processes 7.1 SCM tasks

methodologies 5.3 Blackbox testing 6.2 Goals & principles software release

1.4 Roles & responsibilities of
software project manager

5.4 Testing levels Perspective 7.2 Software Maintenance

5,5 Verfication & Validation Report || 6.3 Tools - Demonstration
6.4 Devops Vs Agile

4.4 Code Inspection,
Reviews and Walkthroughs

Syllabus

Software Process Models: Generic Process Models Vs Agile Process model. Agile Software
Development methodologies -Extreme Programming (XP), Adaptive Software Development
(ASD) - Dynamic Systems Development Method (DSDM) — Scrum — Crystal — Feature Driven
Development (FDD) - Roles and responsibilities of software project manager

Requirements Analysis: Requirement Gathering - Eliciting user stories- story map -
Functional Requirements - Non-functional Requirements. Use Cases — SRS Documentation

Design: Design process and quality - Design concepts — design guidelines — Design Approach -
Structured approach — Object-oriented approach. Software Architecture- Data design —
Architectural styles and patterns - User Interface Design. Design Notations — Data Flow
Diagram — Context Diagram - UML Diagrams — Class Diagram - Sequential Diagram — User
Interface Design - Design Documentation. Exploration of Design tools

Development and Testing: — Coding Standards —Testing Process — Testing Strategies — Test
Case Specifications. Debugging - Code Inspection, Reviews and Walkthroughs

Testing techniques: — Software testing fundamentals — Black box and white box testing -
White box testing - Basis path testing- Control structure testing — Program Dependence Graph.
Black box testing —Equivalence Partitioning — Boundary Value Analysis — Cause effect graph
Testing levels — Unit testing — Integration testing - System testing -Modular testing — Regression
testing —User acceptance testing — Verification & Validation Report. Testing tools.

Devops: Stakeholders — Lifecycle processes — Goals & principles —Perspective —Tools -
Demonstration of Devops. DevopsVs Agile.

Software Configuration Management: SCM tasks- version control- tracking- software
release. Software Maintenance — characteristics, controlling factors, maintenance tasks
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Learning Resources

1. Orit Hazzan, Yael Dubinsky, “Agile software engineering II”, Springer,2014
2. Roger S.Pressman, “Software Engineering A Practitioner's Approach”, McGraw Hill, 8™
edition, 2014.
3. Rajib Mall, “Fundamentals of Software Engineering”, PHI, 4th edition, 2014.
4. Michael Duffy, “DevOps Automation Cookbook”, Kindle editions, 2015
5. Adithya P. Mathur, “Foundations of Software Testing”, Pearson Education, 2008..
6. https://cloudacademy.com/blog/introduction-to-devops/
Course Contents and Lecture Schedule
Module Topic No. of Course
No. Hours Outcome
1 Software Process Models
1.1 Generic Process Models 1
1.2 Agile Process model 1
1.3 Agile Software Development methodologies
131 Extreme Programming (XP) 1
1.3.2 Adaptive Software Development (ASD)
1.3.3 Dynamic Systems Development Method (DSDM) 1 COo1
1.34 Scrum
1.3.5 Crystal 1
1.3.6 Feature Driven Development (FDD)
1.4 Roles and responsibilities of software project manager 1
2 Requirements Analysis
2.1 Requirement Gathering 1
2.2 Eliciting user stories- story map 1
2.3 Functional Requirements 1 CO?
2.4 Non-functional Requirements 1
2.5 Use Cases 1
2.6 SRS Documentation 1
3 Design
3.1 Design process and quality - Design concepts — Design 1
guidelines
3.2 Design Approach - Structured approach — Object-oriented 1
approach.
3.3 Software Architecture - Data design —Architectural styles and 1 CO3
patterns
3.4 Design Notations 5
3.5 Data Flow Diagram — Context Diagram
3.6 UML Diagrams — Class Diagram - Sequential Diagram — 5
User Interface Design
3.7 Design Documentation 1
4 Development and Testing
4.1 Coding Standards —Testing Process - 1
4.2 Testing Strategies — Test Case Specifications. Co4
4.3 Debugging 1
4.4 Code Inspection, Reviews and Walkthroughs 1
5 Testing techniques
5.1 Software testing fundamentals 1
5.2 White box testing 2
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521 Basis path testing
522 Control structure testing
5.2.3 Program Dependence Graph
5.3 Black box testing
5.3.1 Equivalence Partitioning 5 CO4
5.3.2 Boundary Value Analysis
5.3.3 Cause effect graph
54 Testing levels — Unit testing — Integration testing - System
testing -Modular testing — Regression testing —User 1
acceptance testing
5.5 Verification & Validation Report 1
5.6 Testing tools 1
6 Devops
6.1 Stakeholders — lifecycle processes 1
6.2 Goals & principles — Perspective Cco6
6.3 Tools - Demonstration 1
6.4 DevopsVs Agile 1
7 Software Configuration Management
7.1 SCM tasks- version control- tracking- software release. 1 CO5
7.2 Software Maintenance — characteristics, controlling factors, 1
maintenance tasks
Total Hours 36

Course Designers:

1. R.Suganya rsuganya@tce.edu
2. S.Pudu Malar spmit@tce.edu
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Category | L | T | P | Credit
18I1T340 DATA STRUCTURES

PC 3(0|{0| 3

Preamble

The course introduces the fundamental data structures and their operations. The course
discusses the use of linear and non-linear data structures with real time applications. It strives
to strengthen the programming ability of students to solve problems and write efficient
algorithms using suitable data structures.

Prerequisite
Basic Programming Skills

Course Outcomes
On the successful completion of the course students will be able to

co Course Outcome Statement We_lghtage
Number in %
col Use_swtab_le linear ADT data structures and their operations for 2504
solving a given problem
CcoO2 Use sw_table n_on-llnear ADT data structures and their operations 30%
for solving a given problem
co3 IIIust_rate hash _tabl_e and sets data structure and their operations 15%
for simple applications
Co4 Compute space and time complexity of a given problem 10%
CO5 Interpret computational efficiency of searching and sorting 10%
algorithms
Formulate solutions by using suitable ADTs and write efficient
CO6 : . 10%
procedures for implementing problems
CO Mapping with CDIO Curriculum Framework
CO# TCE Learning Domain Level CDIO Curricular Components
Proficiency | Cognitive | Affective | Psychomotor (X.Y.2)
Scale
Cco1 TPS3 Apply Value Mechanism | 1.2,2.1.1,2.4.5,2.4.6
C02 TPS3 Apply Value Mechanism | 1.2,2.1.1,2.4.5,2.4.6
CO3 TPS3 Apply Value Mechanism | 1.2,2.1.1,2.45,2.4.6
Co4 TPS3 Apply Value Mechanism | 1.2,2.4.5,2.4.6
CO5 TPS3 Apply Value Mechanism | 1.2,2.1.1,2.4.5,2.4.6
1.2, 211, 245, 246, 251,
CO6 TPS3 Apply Value Mechanism | 3.1.1, 3.1.2, 3.2.3, 3.2.4, 4.1.1,
4.1.2,45.1
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Mapping with Programme Outcomes and Programme Specific Outcomes

COs | PO1 | PO2 | PO3 | PO4 | POS5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
COl| S M L S M S M L
CO2| S M L S M S M M L
CO3| S M L S M S M M L
CO4| S M L S M S M M L
CO5| S M L S L S M M L
CO6| S M L S S L S S S M S M S S

S- Strong; M-Medium; L-Low

Assessment Pattern: Cognitive Domain

" Continuous Assessment . .
Cognitive Tests Assignment Terr_nlna_ll
Levels 1 > 3 1 > 3 Examination

Remember 30 20 20 - - - 20

Understand 30 40 40 - - - 40

Apply 40 40 40 10 10 10 40

Analyze 0 0 0 - - - 0

Evaluate 0 0 0 - - - 0

Create 0 0 0 - - - 0

Assessment Pattern: Psychomotor

Psychomotor Skill Mini-project / Assignment / Practical Component

Perception -

Set 10

Guided Response 30

Mechanism 60

Complex Overt Responses -

Adaptation -

Origination -

Sample Questions for Course Outcome Assessment

Course Outcome 1 (CO1):
1. Insert the elements into the Singly Linked list so that the list is sorted

2. Use Stack to check whether the given string is palindrome or not
3. Select the appropriate data structure to check the palindrome so as to minimize the
traversal

Course Outcome 2 (CO2):
1. AVL tree is better than Binary Search Tree. Give reason.

2. Identify the suitable data structure so as to delete the minimum element from the list.
3. Insert the A to J into the suitable data structure, so that search always yields O(log n) time.
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Course Outcome3 (CO3):
1. Demonstrate the operations of Set ADT with suitable examples.

2. Suggest the suitable collision resolution strategies when the given keys are hashed into the
hash table
3. List different collision resolving strategies in Hashing technique

Course Outcome 4 (CO4):

1. List few O(n®) and O(n log n) sorting algorithms
2. Describe the potential advantages of notations Q, 6, O
3. Find the space complexity and time complexity of matrix multiplication

Course Outcome 5 (CO5):
1. Compare linear and binary search techniques

2. Write procedure and sort the elements using insertion sort
3. Demonstrate Merge sort for the set of numbers

Course Outcome 6 (COB6):
1. Convert infix expression to postfix using stack ADT

2. Solve polynomial equation using singly linked list ADT
3. Mini-project implementation

Concept Map

Data Structures

is explained by

are classified into analyzed by

are used for

3,4,5 ; . -
1. Data Abstraction 2. Linear ADTs Non-linear ADTs 6. Algorithm Analysis 7. Searching and Sorting
P ; includes -
details with includes is explained by includes

1.1 Data 2.1 List i
R 51.1 List ADT 3.1 Tree Terminology 4.1 Hash Tables, 5.1 Set 6.1 Asymptotic 7.1 Searching
1.2 Types of 2.1.2 Arrays SRR Hash Functions Representation Notation 7.1.1 Sequential Search
Data Structures 2.1.3 Matrix S 2 Static Hashing 5.2 Operations 6.2 Space 7.1.2 Binary Search
g .2.1 Separate - Uni y
éi:?;tpread gig ﬂs\tml‘igstions 3.5 Binary Search Tree Chamingp Union, Find go}mﬁ:)ﬂty 7.1.3 Search Trees
2:2‘Linlfep:j List gg gt,r::ee 4A§;12 Open Cﬁmple:ity ;E_?Dlmggnal Sorting
i 1 F . ressini
3;; gmgg“# Lll-pkfddLLstt 3.8 Binary Heap As Dynamgi'c 7.2.1.1 Bubble Sort
.2.2 Doubly Linke |§ 3.9 Red Black Tree Hashin 7.2.1.2 Insertion Sort
2.2.3 Circular Linked List 3.10 Tries 9 7.2.1.3 Selection Sort
224 Lm:_ar Indexing 3.11 Dictionary 7.2.1.4 Shgll Sort
gg ?t;:ack ADT 3.12 Tree based indexing ;gig SU'CKSS"’:
& .2.1.6 Heap Sol
2.3.2 Stack Applications 7.2.1.7 Merge Sort
2.4 Queue 7.2.2 External Sorting
2.4.1 Queue ADT —_——————
2.4.2 Queue Applications
2,5 Circular Queue
2.5.1 Circular Queue
ADT
2.5.2 Ciruclar Queue
Applications

Syllabus
Data Abstraction: Data Representation - Types of Data Structures - Abstract Data Type (ADT)

Linear ADTs: List - Arrays - Matrix - String - Applications - Stack - Queue - Circular Queue -
Linked List - Singly Linked List, Doubly Linked List, Circular Linked List, Applications -
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Expression evaluation, Recursion, FCFS Algorithm, Round Robin Scheduling Algorithm, Linear
Indexing

Non-linear ADTs: Tree Terminology - Tree traversals - Binary tree - Expression Tree - Binary
Search Tree - AVL Tree - B-tree - Binary Heap (Priority Queue) - Red Black Tree, Tries,
Applications - Dictionary - Tree-based indexing

Tables: Hash Tables - Hash Functions - Static Hashing - Separate Chaining, Open Addressing
- Dynamic Hashing

Sets: Representation - Operations - Union, Find
Algorithm Analysis: Asymptotic Measures - Space Complexity - Time Complexity

Searching and Sorting: Sequential Search - Binary Search - Search trees - Internal Sorting -
Bubble Sort, Insertion Sort, Selection Sort, Shell Sort, Quick Sort, Merge Sort - External Sorting

Learning Resources

1. M. A. Weiss, “Data Structures and Algorithm Analysis in C”, Second Edition, Pearson
Education, 2012.

2. Richard Gilberg, Behrouz A. Forouzan, “Data Structures: A Pseudo code Approach with C”,

Second edition, India Edition 2007.

S Sridhar, “Design and Analysis of Algorithms”, 1° edition, Oxford University Press, 2014.

4. BasantAgarwal, BejaminBaka, “Hands-On Data Structures and Algorithms with Python:
Write complex and powerful code using the latest features of Python 3.7, 2™ Edition, 2018

5. Aho, J.E. Hopcroft and J.D. Ullman, “Data Structures and Algorithms”, Pearson Education,
1983.

6. Ellis Horowitz, SartajSahni, SanguthevarRajasekaran, “Fundamentals of Computer
Algorithms”, Galgotia Publications, 2010.

7. NPTEL’s Course for Data Structures - http://nptel.ac.in/courses/Webcourse-contents/IIT-
%20Guwahati/data_str_algo/frameset.htm

8. Web Reference for Data Structures - https://www.geeksforgeeks.org/data-structures

9. Web Reference for Data Structures -https://www.hackerrank.com/domains/data-structures

10. Web Reference for Data Structures - www.leetcode.com/

w

Course Contents and Lecture Schedule

Module Topic No. of Course
No. Hours Outcome

1 Data Abstraction

1.1 Data Representation co1

1.2 Types of Data Structures 1

1.3 Abstract Data Type (ADT)

2 Linear ADTs

2.1 List

211 List ADT 1 coL

2.1.2 Arrays CO6

2.1.3 Matrix 1

214 Strings 1
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215 Applications
2.2 Linked List
221 Singly Linked List ADT 2
222 Doubly Linked List ADT
2.2.3 Circular Linked List ADT 2
224 Applications - Linear Indexing
2.3 Stack
2.3.1 Stack ADT 1
2.3.2 Applications - Expression Evaluation 1
233 Applications - Recursion 1
2.4 Queue
24.1 Queue ADT 1
242 Applications - FCFS Algorithm
2.5 Circular Queue
251 Circular Queue ADT 1
25.2 Applications - Round Robin Algorithm 1
3 Non-linear ADTs
3.1 Tree Terminology 1
3.2 Tree Traversals
3.3 Binary Tree 1
3.4 Expression Tree 1
3.5 Binary Search Tree 1
3.6 AVL Tree 1 Coz2,
3.7 B-tree 1 CO6
3.8 Binary Heap (Priority Queue) 1
3.9 Red Black Tree 1
3.10 Tries
3.11 Applications - Dictionary L
3.12 Applications - Tree-based indexing
4 Tables
4.1 Hash Tables, Hash Functions 1
4.2 Static Hashing
4.2.1 Separate Chaining 1
4.2.2 Open Addressing CO3,
4.3 Dynamic Hashing 1 CO6
5 Sets
5.1 Representation 1
5.2 Operations: Union and Find 1
6 Algorithm Analysis
6.1 Aysmptotic Measures
_ CO4,
6.2 Space Complexity 2 CO6
6.3 Time Complexity
7 Searching and Sorting
7.1 Searching Techniques 1 CO5,
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7.1.1 Sequential Search CO6
7.1.2 Binary Search

7.1.3 Search Trees

7.2 Sorting Techniques

7.2.1 Internal Sorting

7.2.1.1 Bubble Sort

7.2.1.2 Insertion Sort

7.2.1.3 Selection Sort 1

7.2.1.4 Shell Sort

7.2.1.5 Quick Sort 1

7.2.1.6 Heap Sort 1

7.2.1.7 Merge Sort 1

7.2.2 External Sorting 1
Total Lecture Hours 36

Course Designers:

1. A.M. Abirami abiramiam.@tce.edu
2. E. Ramanujam erit@tce.edu
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18IT380

DATA STRUCTURES LAB

Category | L

Credit

PC

1

Preamble
The course is designed to develop programming skills for writing applications using linear and
non-linear data structures. It strengthens the logical reasoning skills of students to solve
problems and write efficient algorithms using suitable data structures.

Prerequisite
Basic Programming Skills

Course Outcomes
On the successful completion of the course students will be able to

teams

(6{0) Course Outcome Statement Weightage
Number in %
co1 Use suitable array-based linear data structures for a given problem 35%
C02 Use suitable linked list data structures for a given problem 30%
COo3 Use suitable tree data structures for a given problem 15%
CO4 Use suitable hashing techniques and sets for a given problem 7%
Experiment with different searching and sorting algorithms using time
CO5 . 7%
complexity measures
Develop solutions for real time applications using suitable linear or non-
CO6 linear data structures and communication skills by involving in project 6%

CO Mapping with CDIO Curriculum Framework

(6{0) TCE Learning Domain Level CDIO Curricular Components
# Proficiency | Cognitive | Affective | Psychomotor (X.Y.2)
Scale
Cco1 TPS3 Apply | Value Mechanism | 1.2,2.1.1,2.1.5
C02 TPS3 Apply | Value Mechanism | 1.2,2.1.1,2.1.5
Cco3 TPS3 Apply | Value Mechanism | 1.2,2.1.1,2.1.5
Co4 TPS3 Apply | Value Mechanism | 1.2,2.1.1,2.1.5
CO5 TPS3 Apply | Value Mechanism | 1.2,2.1.1,2.1.5
CO6 TPS3 Apply | Value Mechanism | 1.2, 2.1.1, 2.1.5, 25.1, 3.1.1,
3.2.3,3.24,4.11,45.1,

Mapping with Programme Outcomesand Programme Spe

cific Outcomes

cos | POl |PO2 | PO3 | PO4 | POs | POs | PO7 | PO8 | Po9 | PO | P29 [ psor | psoz | Psos
CO1 S M L S S S M M L
CO2 S M L S S S M M L
CO3 S M L S S S M M L
CO4 S M L S S S M M L
CO5 S M L S S S M M L
CO6 S M L S S L S S S M S M S S

S- Strong; M-Medium; L-Low
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Assessment Pattern: Cognitive Domain

Cognitive

Model Examination Terminal Examination
Levels

Remember - -

Understand 10 -

Apply 90 100

Analyze - -

Evaluate - -

Create - -

Assessment Pattern: Psychomotor

Psychomotor Skill Miniproject/Practical Component/Observation
Perception -
Set 10
Guided Response 40
Mechanism 50
Complex Overt Responses -
Adaptation -
Origination -

List of Experiments/Activities with CO Mapping

S. Topic No._of CO_s
No Sessions Mapping
1 Implementation of List ADT using array and structures for 1
simple applications
2 Implementation of Matrix ADT using array and pointers for 1 col
simple applications
3 Implementation of String Algorithms (eg. string matching) 1
for simple applications
4 Implgme_zntation of List ADT using Linked List and its 1 CcO2
applications
Implementation of Stack ADT for simple applications
5 i. Two way stack 1
ii. Stack Applications co1
6 Implementation of Queue ADT, Queue Applications
7 Implementation of Circular Queue ADT, Circular Queue 1
Applications
8 Implementation of List ADT using Doubly Linked List, 1
Applications CO?2
9 Implementation of List ADT using Circular linked list, 1
Applications
10 | Implementation of Binary Search Tree ADT 1 CO3
11 | Implementation of Binary Heap ADT 1
12 | Implementation of Hashing technigues 1 CoO4
13 | Performance analysis of searching and sorting algorithms 1 CO5
14 | Mini-project Implementation and review CO6
Total Sessions 12

Learning Resources

1. GeeksforGeeks - www.geeksforgeeks.org
2. HackerRank - www.hackerrank.com

Passed in Board of Studies Meeting on 11.05.2019  Approved in58" Academic Council Meeting on 15.06.2019




B.Tech Information Technology 2018-19_PC

Course Designers:

1. A.M. Abirami abiramiam.@tce.edu
2. E. Ramanujam erit@tce.edu
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Category | L | T | P | Credit
ES 2102 3

18IT361 IT OPERATIONS AND MANAGEMENT

Preamble

This course intends to provide basic knowledge on system administration to administer
Linux/Windows machines and further explores IT operations concepts such as server
Management, Storage, Back-up and Business Continuity Planning

Prerequisite
NIL
Course Outcomes
On the successful completion of the course students will be able to

CO Course Outcome Statement Weightage***
Number in %

co1 Manage users and groups in a linux environment using 20
appropriate commands and shell scripts

C02 Use bash scripting for handling Files, directories and devices 25
in a linux system

Cco3 Use Active Directory Domain services to manage users, 20
groups, devices and resources in a Windows environment

Co4 Make use of roles included in windows server core such as 20
DNS server, DHCP server, HyperV for system administration
purposes

CO5 Describe the functionalities, Configuration, monitoring and 5
Power budget for different types of servers

CO6 Summarize various techniques and strategies of data storage 10
and backup solutions for enterprises.

CO Mapping with CDIO Curriculum Framework

(6{0) TCE Learning Domain Level CDIO Curricular Components
# Proficiency | Cognitive | Affective | Psychomotor (X.Y.2)
Scale

CO1 | TPS3 Apply Value Mechanism | 1.2,2.1.1,2.1.5,3.1,4.6.2

CO2 | TPS3 Apply Value Mechanism | 1.2,2.1.1,2.1.5,3.1, 4.6.2

CO3 | TPS2 Apply Value Mechanism | 1.2,2.3.3

CO4 | TPS2 Apply Value Mechanism | 1.2,2.2.2,2.3.2,

CO5 | TPS2 Understand | Respond Guided 1.2,2.1.1,2.15,2,2.2.2,3.1
Response

CO6 | TPS2 Understand | Respond Guided 1.2,2.15,2.2.2
Response
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Mapping with Programme Outcomesand Programme Specific Outcomes

COs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
Col1| S M L S M M M M M M L
Co2| S M L S M M M M M M L
COo3| S M L S M M M M M
Co4| S M L S M M M M M L
COo5 | M L M L
Co6 | M L M L L

S- Strong; M-Medium; L-Low

AssessmentPattern: Cognitive Domain

ContinuousAssessment Model Practical
Cognitive Tests Exam Component/ Terminal
Levels 1 2 3 Observation Exam

Remember 20 20 20 0 0 20

Understand 20 20 80 20 20 20

Apply 60 60 0 80 80 60

Analyse 0 0 0 0 0 0

Evaluate 0 0 0 0 0 0

Create 0 0 0 0 0 0

AssessmentPattern: Psychomotor

Psychomotor Skill

Miniproject/Assignment/Practical Component

Perception

Set

Guided Response

Mechanism

Complex Overt Responses

Adaptation

Origination

QN
olo|o|8|R|o|o

Sample Questions for Course Outcome Assessment**
Course Outcome 1 (CO1):

1. Use user management commands and options to write the shell script for the following

scenario:

a) Create a directory “Office” and a file “employee.txt”.
b) Create 3 users Clerk, Accountant, Manager and add all the 3 users in a group Sections.

c) Setuser id and password for all the 3 users

2. Find the appropriate commands to find the unigue entries and Sort the /etc/group file using

the field separator and starting position options

Course Outcome 2 (CO2):

1. Use appropriate Linux commands in a bash script such that first 5 lines and last 2 lines of
the file accesscontrol.txt would be displayed
2. Perform the following using bash script
a) Create a new user with appropriate home directory and a new group
b) Assign the new user created to the new group

Passed in Board of Studies Meeting on 04.07.2020
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c) Create a new user with the UID 1230

Course Outcome 3 (CO3):

1. Produce the correct Sequence of steps to administer active directory by managing and
maintaining domain controller in windows server 2012

2. Explain the procedure for setting system password and account lockout policies in windows
machine.

Course Outcome 4 (CO4):

1. Identify the steps to manage file services in windows server 2012

2. lllustrate the steps to configure name resolution in windows server 2012
Course Outcome 5 (CO5):

1. Explain the schemes of Power budgeting

2. lllustrate the architecture of Application Server
3. List the steps of configuring a Mail Server

Course Outcome 6 (CO6):

1. State the purpose of performing operation backup, disaster recovery and archiving?

2. Explain the various business/technical considerations for implementing a backup solution?

3. lllustrate the components of bacula and sequence the steps to perform backup and restore
of your system’s root directory

Concept Map

Sytem Administration

r
ovees covers

Linux administration Windows administration Business Continuity

includes includes includes includes
includes

LServer Management ] [Storage Management)

1.1 Essential duties of system admin 2.1 Managing account policies and 4.1 Information availabilit 5.1 System backup management
1.2 Scripting-shell,bash service accounts ;; w::z:gi";:e:e%:fx:; ement 4.2 Networked Sam?aga: ¢ 5.2 Enterprise Back-up and Restore
1.3 Access control and root powers 2.2 Configuring Name resolution 3'3 Power and Heat budgetin 9 Infrastructures 5.3 Considerations,operations
1.4 Adding new users 2.3 Active directory . 9eung 4.3 storage virtualization 5.4 Business Continuity Planning
1.5 Controlling Process 2.4 Network policies
1.6 Adding new users 2.5 Remote access
1.7 File system 2.6 Managing File services
1.8 Devices
1.9 Modules
1.10 Drivers and kernel
1.11 Network file system
1.12 Sharing system files
Syllabus
Linux Administration-  Essential duties of system admin-Scripting — Shell - Shell

Configuration - Access control and Root powers- Adding new users- Controlling Process- File
system- Devices- Modules- Drivers and kernel - Network file system - sharing system files

Windows Administration - Managing account policies and service accounts- Configuring
Name resolution- Active directory- Network policies- Remote access- Managing File services

Server Management - Types of servers - Roles of Server - Web Server Management — Mail
server Management - Setup - Monitoring - Optimization - Power and Heat budgeting

Storage Management- Information availability - Networked Storage Infrastructures (NAS,
SAN) - RAID - Storage Virtualization
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Business Continuity - System Backup management- Enterprise Back-up and Recovery:
Considerations , Operations - Backup Granularity, Methods, Technologies - Replication -
Business Continuity Planning

Learning Resources

Evi Nemeth, Garth Snyder, Trent R. Hein, Ben Whaley, “UNIX and Linux System
Administration Handbook”, 5th edition, Pearson education,2017.

Orin Thomas, “Administering Windows Server 2012 — Training guide”, O’'Reilly Media,
2014

EMC Education Services,” Information Storage and Management”, Wiley, 2nd edition,
2012

Gilbert Held, "Server Management (Best Practices Book 9)", Auerbach Publications, 1st
edition.2000

Nicholas Wells, “Guide to Linux Installation and Administration”, Course Technology
Inc; 2nd Revised edition, 2003

Matthias KalleDalheimer, Matt Welsh, "Running Linux”, Om books, Fifth Edition, 2006.
Robert Spalding, “Storage Networks :The Complete Reference”, Tata McGraw
Hill,Osborne, 2017

Backup management-https://www.baculasystems.com/training

System administration and engineering training - https://www.cbthuggets.com/it-
training/systems-administration-engineering

System administration certification - https://www.koenig-
solutions.com/specialization/system-administration-training-courses.aspx

Course Contents and Lecture Schedule

Module Topic No. of Course
No Hours Outcome
1 Basic Linux Administration CO01, CO2
1.1 Essential duties of system admin 3

1.2 Shell scripting - Configuration

1.3 Access control and Root powers 1

1.3 Controlling Process 1

1.4 Adding new users 5

1.5 File system

1.6 Devices 5

1.7 Modules

1.8 Drivers and kernel 1

1.9 Network file system 1

1.10 Sharing system files 1

2 Windows Administration CO03,C04
2.1 Managing account policies and service accounts 1

2.2 Configuring Name resolution 1

2.3 Active directory 1

2.4 Network policies 1

2.5 Remote access

2.6 Managing File services 1

3 Server Management CO5

3.1 Types of servers - Roles of Server 1

3.2 Web Server Management - Setup - Monitoring -

Optimization
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3.3 Mailserver Management - Setup - Monitoring - 1
Optimization
3.4 Power and Heat budgeting
4 Storage Management CO6
4.1 Information availability 1
4.2 Networked Storage Infrastructures 1
4.3 RAID 1
4.4 Storage Virtualization
5 Business Continuity
5.1 System Backup - Replication 1
5.2 Enterprise Back-up and Restore
5.3 Business Continuity Planning 1
Total No. of Lecture Hours 24
List of Experiments
I No. of Course
S. No Description Hours Outcome
Linux Administration
1 Shell scripting and Configuration 2 Co1
2 Access management 2
3 User management 2
4 File System Management 2
5 Web server management 2
6 Mail server management 2
7 Backup 2 Co1
8 Network file system 1 Cco1
9 Sharing system files 1
Windows Administration
10 Managing account policies and service 5 CO2
accounts
11 Configuring Name resolution 1
12 Active directory 2
13 Remote access 1
14 Managing File services 2
Total Lectures 24

Course Designers

1.
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OBJECT ORIENTED PROGRAMMING Category | L | T | P | Credit

18IT370
LAB PC 0olo|2] 1

Preamble

This course provides knowledge and skills on object oriented concepts such as inheritance,
polymorphism and also the concepts such as threading, packages, exceptions and collections.
It also provides knowledge at analyze level on selecting java libraries to implement logging and
swing for an application.

Prerequisite
Nil

Course Outcomes
On successful completion of the course, students will be able to

Course Outcomes We!ghtage
in %

Apply Basic Programming concepts like type casting, control

co1 : . 16
structures, looping statements, /0 Operations etc.
Apply object oriented concepts like abstraction, encapsulation,

CO2 : : , . 25
polymorphism and inheritance to solve the given problem.
Develop applications that use packages, interfaces, exceptions, and

Cco3 . . 25
threads for the given requirements.

Co4 Implement Collections and logging to solve the given problem. 17

CO5 Examine suitable Application Programming Interfaces (APIs) to 9
incorporate swing concepts in the given application.
Develop applications for the given real time problems based on core

CO6 8
and advanced OOP concepts.

CO Mapping with CDIO Curriculum Framework

(6{0) TCE Learning Domain Level CDIO Curricular Components

Proficiency | Cognitive | Affective | Psychomotor | (X.Y.Z)
Scale
CO1 | TPS3 Apply Value Mechanism 1.2,2.1.1,2.15,2.4.3,2.4.6,2.4.7,

251, 311, 321 326, 411,
43.1,443,45.3,455

CO2 | TPS3 Apply Value Mechanism 1.2,2.1.1,2.15,2.4.3,2.4.6,2.4.7,
251, 311, 321 326, 41.1,
43.1,443,45.3,455

CO3 | TPS3 Apply Value Mechanism 1.2,2.1.1,2.15,2.4.3,2.4.6,2.4.7,
251, 311, 321 326, 41.1,
43.1,443,45.3,455

CO4 | TPS3 Apply Value Mechanism 12,211,2.15,243,246,24.7,
251, 311, 321 326, 41.1,
43.1,443,45.3,455

CO5 | TPS3 Apply Value Mechanism 1.2,2.11,2.15,243,2.4.6,2.4.7,
251, 311, 321 326, 41.1,
43.1,44.3,45.3
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CO6 | TPS4

Analyze

Organize | Complex Overt | 1.2,2.1.1,2.1.5,2.4.3,2.4.6,2.4.7,

Responses 2.5.1, 311, 321 - 3.2.6, 41.1,
43.1,443,453,455

Mapping with Programme Outcomes / Programme Specific Outcomes

COs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
Co1l | S M L L L M M M M L M
Cco2 | S M L L L M M M M L M
Co3 | S M L M M S S S M M M
Cco4 | S M L M M S S S M M M
Cos5 | S M L M M S S S M M M
Co6 | S S M L M M S S S S M M

S - Strong, M — Medium, L — Low
Assessment Pattern: Cognitive Domain

Cognitive Levels

Model Examination

Terminal Examination

Remember - -
Understand 20 20
Apply 60 60
Analyse 20 20
Evaluate 0 0
Create 0 0

Assessment Pattern: Psychomotor

Psychomotor Skill

Mini project /Practical Component/Observation

Perception

Set

Guided Response

20

Mechanism

80

Complex Overt Responses

Adaptation

Origination

List of Experiments/Activities with CO Mapping

Exp No.

List of Experiments

No. of Course
Hours Outcome

Use of data types, operators, scope and life time of Cco1

variables, Type casting

N

Practice Java I/O

Demonstrate Encapsulation

CO2

Practice Inheritance

Practice Polymorphism

Practice Packages & Interfaces

COo3

Demonstrate built-in Exceptions and User defined

Exceptions

Practice Threading

Practice Collections with string methods

CoO4

BlO|® N oMW e

0.

Practice Logging with JAR

NININ| N [NDNINININ
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11. | Practice Event Handling with Swing 2 CO5
Case study on J2EE Concepts like Servlet/Spring Cco6
12. 2
frameworks/Struts
Total Hours 24

Course Designers

1. Dr.S.Sridevi sridevi@tce.edu
2. M. Manikandakumar mmkit@tce.edu
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18IT380

DATA STRUCTURES LAB

Category | L

Credit

PC

1

Preamble
The course is designed to develop programming skills for writing applications using linear and
non-linear data structures. It strengthens the logical reasoning skills of students to solve
problems and write efficient algorithms using suitable data structures.

Prerequisite
Basic Programming Skills

Course Outcomes
On the successful completion of the course students will be able to

teams

(6{0) Course Outcome Statement Weightage
Number in %
co1 Use suitable array-based linear data structures for a given problem 35%
C02 Use suitable linked list data structures for a given problem 30%
COo3 Use suitable tree data structures for a given problem 15%
CO4 Use suitable hashing techniques and sets for a given problem 7%
Experiment with different searching and sorting algorithms using time
CO5 . 7%
complexity measures
Develop solutions for real time applications using suitable linear or non-
CO6 linear data structures and communication skills by involving in project 6%

CO Mapping with CDIO Curriculum Framework

(6{0) TCE Learning Domain Level CDIO Curricular Components
# Proficiency | Cognitive | Affective | Psychomotor (X.Y.2)
Scale
Cco1 TPS3 Apply | Value Mechanism | 1.2,2.1.1,2.1.5
C02 TPS3 Apply | Value Mechanism | 1.2,2.1.1,2.1.5
Cco3 TPS3 Apply | Value Mechanism | 1.2,2.1.1,2.1.5
Co4 TPS3 Apply | Value Mechanism | 1.2,2.1.1,2.1.5
CO5 TPS3 Apply | Value Mechanism | 1.2,2.1.1,2.1.5
CO6 TPS3 Apply | Value Mechanism | 1.2, 2.1.1, 2.1.5, 25.1, 3.1.1,
3.2.3,3.24,4.11,45.1,

Mapping with Programme Outcomesand Programme Spe

cific Outcomes

cos | POl |PO2 | PO3 | PO4 | POs | POs | PO7 | PO8 | Po9 | PO | P29 [ psor | psoz | Psos
CO1 S M L S S S M M L
CO2 S M L S S S M M L
CO3 S M L S S S M M L
CO4 S M L S S S M M L
CO5 S M L S S S M M L
CO6 S M L S S L S S S M S M S S

S- Strong; M-Medium; L-Low
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Assessment Pattern: Cognitive Domain

Cognitive

Model Examination Terminal Examination
Levels

Remember - -

Understand 10 -

Apply 90 100

Analyze - -

Evaluate - -

Create - -

Assessment Pattern: Psychomotor

Psychomotor Skill Miniproject/Practical Component/Observation
Perception -
Set 10
Guided Response 40
Mechanism 50
Complex Overt Responses -
Adaptation -
Origination -

List of Experiments/Activities with CO Mapping

S. Topic No._of CO_s
No Sessions Mapping
1 Implementation of List ADT using array and structures for 1
simple applications
2 Implementation of Matrix ADT using array and pointers for 1 col
simple applications
3 Implementation of String Algorithms (eg. string matching) 1
for simple applications
4 Implgme_zntation of List ADT using Linked List and its 1 CcO2
applications
Implementation of Stack ADT for simple applications
5 i. Two way stack 1
ii. Stack Applications co1
6 Implementation of Queue ADT, Queue Applications
7 Implementation of Circular Queue ADT, Circular Queue 1
Applications
8 Implementation of List ADT using Doubly Linked List, 1
Applications CO?2
9 Implementation of List ADT using Circular linked list, 1
Applications
10 | Implementation of Binary Search Tree ADT 1 CO3
11 | Implementation of Binary Heap ADT 1
12 | Implementation of Hashing technigues 1 CoO4
13 | Performance analysis of searching and sorting algorithms 1 CO5
14 | Mini-project Implementation and review CO6
Total Sessions 12

Learning Resources

1. GeeksforGeeks - www.geeksforgeeks.org
2. HackerRank - www.hackerrank.com
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Course Designers:

1. A.M. Abirami abiramiam.@tce.edu
2. E. Ramanujam erit@tce.edu
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Category | L | T | P | Credit
18ES390 DESIGN THINKING

ES 11-12] 2

Preamble

Design has been defined as a “systematic, intelligent process in which designers generate,
evaluate, and specify concepts for devices, systems, or processes whose form and function
achieve clients’ objectives or users’ needs while satisfying a specified set of constraints”.
Human-centered design is defined as a process and a set of techniques used to create new
solutions for the world. Solutions include products, services, environments, organizations,
and modes of interaction. The reason this process is called “human-centered” is because it
starts with the people we are designing for. This course facilitates the development of
students’ professional skills through their team engagement in developing conceptual
design for a local community problem.

Prerequisite

Nil

Course Outcomes
On the successful completion of the course students will be able to

(6{0) Course Outcome Statement Weightage
Number in %
CO1 Identify a specific social need to be addressed 20
CO2 Identify stakeholder’s requirements for the societal project 20
Cco3 Develop measurable criteria in which design concepts can be 10

evaluated
CO4 Develop prototypes of multiple concepts using user’s feedback 30
CO5 Select the best design solution among the potential solutions with its 20
functional decomposition

CO Mapping with CDIO Curriculum Framework

(6{0) TCE Learning Domain Level CDIO Curricular Components
# Proficiency | Cognitive | Affective | Psychomotor (X.Y.2)
Scale

Cco1 TPS3 Apply Value Mechanism |1.1, 1.2, 2.1.1, 3.1.2, 3.2.3,
3.2.6,4.1.2

CO2 TPS3 Apply Value Mechanism | 1.1, 1.2, 2.1.2, 25.1, 2.5.2,
3.1.2,3.2.3,3.2.6,4.1.2

CO3 TPS3 Apply Value Mechanism |1.1, 1.2, 2.1.3, 3.1.2, 3.2.3,
3.2.6,4.1.2,43.1

CO4 TPS3 Apply Value Mechanism |1.1, 1.2, 2.1.4, 3.1.2, 3.2.3,
3.26,4.1.2,441

CO5 TPS5 Evaluate | Organise | Adaptation | 1.1, 1.2, 2.1.5, 3.1.2, 3.2.3,
3.26,4.1.2,441

Mapping with Programme Outcomes and Programme Specific Outcomes

COs POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
Cco1 S M L - - M M M L M M S
CO2 S M L - - M M M L M M S
CO3 S M L - - M M M L M M S
CO4 S M L - M M M M L M M S
CO5 S S M L M M M M L M M S

S- Strong; M-Medium; L-Low
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Assessment Pattern: Cognitive Domain

Phases Deliverables Marks Course
Outcomes

Continuous Assessment

Review 1 — Problem Identification Technical Report 10 CO1 and CO2

Review 2 — Specification Development | Technical Report 20 COo3

Review 3 -Conceptual Design Technical Report 20 CO4 and CO5
End-Semester Examination

Demonstration Prototype 60 CO1, C0O2, CO3,

Poster Presentation Poster 40 CO4 and CO5

o Reports are to be submitted at each review. The report and presentation will be
evaluated based on Rubrics

o Demonstration and Poster presentation will be evaluated by two faculty members
nominated by their respective Head of the Department.

Concept Map

comprises

2.0 Specification
Development

1.0 Project
Identification

requires

1.1 Needs =
Assessment | | 1.2 Stakeholder | [ 1.3 Stakeholder || 1.4 Project
Identification Requirement Time

Constraint

3.0 Conceptual Detailed | [ Delivery Sevice/
Design Design Maintenance

comprises
3.1 Conduct 3.2 Brainstroming 3.3 Creation of | | 3.4 Refinement || 3.5 Evaluation || 3.6 Selection
of Functional of possible Prototypes of design of Potential of best
Decomposition solutions for Multiple n Solutions design
Concepts || on users'
2.1 ‘?CE?’IPUD" 2.2 Creation 2.3D 2.4 Di 2.5 Comp 2.6 D
roblem . = e X « 2.7D
" of Stakeholder's of Low-cost of Task-Analysis | with Benchmark
Environment Profiles Prototypes & Products ;;gg;g:z:\ chbxaluaton

Criteria

Syllabus

1.0 Project Identification: Needs Assessment, Stakeholder Identification, Stakeholder
Requirement Project Time Constraint.

2.0 Specification Development: Description Problem Environment, Creation of Stakeholder's
Profiles Development of Low-cost Prototypes, Development of Task-Analysis, Comparison
with Benchmark Products, Development of Customer Specification, Development of
Evaluation Criteria,

3.0 Conceptual Design: Conduct of Functional Decomposition, Brainstroming of possible
solutions, Creation of Prototypes for Multiple Concepts, Refinement of Design Specification on
users' feedback, Evaluation of Potential Solutions, Selection of best design

Learning Resources

1. Learning Material prepared by TCE faculty members
2. https://www.ideo.com/
3. https://engineering.purdue.edu/EPICS
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Course Contents and Lecture Schedule

Module Topic No. of Hours Course
No. In-Class | Hands-on | Outcome
1. Project Identification: Introduction to Human- 1 - co1
Centered Design
11 Needs Assessment 1 2 Cco1
1.2 Identification of Stakeholders 1 2 CO2
1.3 Identification of Stakeholder Requirements 2 CO2
1.4 Project Time Constraint 1 2 COo2
2. Specification Development
2.1 Description Problem Environment 1 2 COo3
2.2 Creation of Stakeholder's Profiles 2 CO3
2.3 Development of Low-cost Prototypes 1 2 Cco3
24 Development of Task-Analysis 1 2 Co3
2.5 Comparison with Benchmark Products 1 2 COos3
2.6 Development of Customer Specification 2 Cco3
2.7 Development of Evaluation Criteria 1 2 COos3
3. Conceptual Design
3.1 Conduct of Functional Decomposition 1 2 Co4
3.2 Brainstroming of possible solutions 1 2 CO5
3.3 Creation of Prototypes for Multiple Concepts 1 2 CO5
3.4 Refinement of design Specification on users' 2 Cco6
feedback
3.5 Evaluation of Potential Solutions 1 2 CO6
3.6 Selection of best design 2 Cco6
Total 12 34

Course Designers:
1. Dr.S.J.Thiruvengadam sjtece@tce.edu

2. Dr.S.Saravana Perumaal sspmech@tce.edu
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THIAGARAJAR COLLEGE OF ENGINEERING: MADURAI - 625 015
B.Tech. Information Technology Degree Programme

COURSES OF STUDY
(For the candidates admitted from 2018-19 onwards)

FOURTH SEMESTER

Course Name of the Course Category No. of Hours | credits
Code | Week
L T P

THEORY
181T410 Probability and Statistics BS 3 - - 3
1817420 Algorithm Design Principles PC 3 - - 3
181T430 Computer Networks PC 3 - - 3
1817440 Database Management Systems PC 3 - - 3
181T490 Project Management HSS 3 - - 3
18YYFXO0 Foundation Elective | FE 3 - - 3
THEORY CUM PRACTICAL
18EG460 | Professional Communication | HSS | - 1 2 ] 2
PRACTICAL
181T470 Computer Networks Lab. PC - - 2 1
1817480 Database Management Systems PC - - 2 1

Lab
AUDIT COURSE
18CHABO | Constitution of India | AC 1 - - -
Total 19 1 6 22
BS : Basic Science
HSS : Humanities and Social Science
ES : Engineering Science
PC : Program Core
PE : Program Elective
GE : General Elective
L . Lecture
T : Tutorial
P : Practical
Note:

1 Hour Lecture is equivalent to 1 credit
1 Hour Tutorial is equivalent to 1 credit
2 Hours Practical is equivalent to 1 credit
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THIAGARAJAR COLLEGE OF ENGINEERING: MADURAI - 625 015
B.Tech. Information Technology Degree Programme

(For the candidates admitted from 2018-19 onwards)

FOURTH SEMESTER

Scheme of Examinations

S.No. Course Name of the Course Durati Marks Minimum Marks
Code on of for Pass
Termi | Contin | Termin | Max. | Terminal | Total
nal uous al Mark Exam
Exam. | Asses Exam S
in Hrs. | sment *x
THEORY
1 18I1T410 Probability and Statistics 3 50 50 100 25 50
2 181T420 Algorithm Design 3 50 50 100 25 50
Principles
3 181T430 Computer Networks 3 50 50 100 25 50
4 181T440 Database Management 3 50 50 100 25 50
Systems
5 181T490 Project Management 3 50 50 100 25 50
6 18YYFX0 | Foundation Elective | 3 50 50 100 25 50
THEORY CUM PRACTICAL
7 18EG460 | Professional 3 50 50 100 25 50
Communication
PRACTICAL
8 18I1T470 Computer Networks Lab. 3 50 50 100 25 50
9 1817480 Database Management 3 50 50 100 25 50

AUDIT COURSES

* CA evaluation pattern will differ from course to course and for different tests. This will have

to be declared in advance to students. The department will put

that the actual test paper follow the declared pattern.

a process in place to ensure

** Terminal Examination will be conducted for maximum marks of 100 and subsequently be
reduced to 50 marks for the award of terminal examination marks
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Category | L | T | P | Credit
BS 3/{0|0 3

18I1T410 PROBABILITY AND STATISTICS

Preamble

The main objective of this course is to provide students with the foundations of probabilistic
and statistical analysis mostly used in varied applications in engineering and science like
disease modelling, climate prediction and computer networks etc.

Statistical methods are important tools which provide the engineers with both descriptive and
analytical methods for dealing with the variability in observed data. It introduces students to
cognitive learning in statistics and develops skills on analyzing the data by using different
tests and designing the experiments with several factors.

Prerequisite
Higher secondary level -probability theory.

Course Outcomes

On the successful completion of the course, students will be able to

(6{0) Course Outcome Statement Weightage***
Number in %
co1 Understand and interpret mathematical expectation, 10
conditional probability and probability mass/density functions.
C02 Apply the basic rules and theorems of probability theory to 20
determine probabilities that help to solve engineering problems.
Cco3 Compute and interpret the correlation and regression 20

coefficients that arise in engineering problems

CO4 Identify the scopes of sampling theory in engineering problems 10

CO5 Apply the concepts of large/small sample tests into real life 20
problems.

(6{0]] Identify the appropriate non parametric hypothesis testing 20
procedure based on type of outcome variable and number of
samples

CO Mapping with CDIO Curriculum Framework

(6{0) TCE Learning Domain Level CDIO Curricular Components
# Proficiency | Cognitive | Affective | Psychomotor (X.Y.2)
Scale

CO1 | TPS2 Understand | Respond - 111,211

CO2 | TPS3 Apply Value - 111,211,215

CO3 | TPS3 Apply Value - 1.1.1,1.2,21.1,2.15

CO4 | TPS2 Understand | Respond - 111,211

CO5 | TPS3 Apply Value - 1.1.1,1.2,21.1,2.15

CO6 | TPS3 Apply Value - 1.1.1,1.2,21.1,2.15
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Cos O1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
Col| S M M M - - - M - - M S
co2| S S S S - - - M - - M S
CO3| S S S S - - - - - - M S
CO4| S S S S - - - - - - M S
CO5| S S S S - - - - - - M S
Co6| S S S S - - - - - - M S

S- Strong; M-Medium; L-Low

Assessment Pattern: Cognitive Domain

Continuous Assessment Assignment

Cognitive Tests Terminal

Levels 1 2 3 1 2 3 Examination

Remember 10 10 10 - - - 10

Understand | 5 30 30 50 50 50 20

Apply 60 60 60 50 50 50 70

Analyse

Evaluate

Create

Sample Questions for Course Outcome Assessment**

Course Outcome 1(CO1):

1. An individual has 3 different email accounts. Most of her messages, in fact 70%, come nto
account #1, whereas 20% come into account #2 and the remaining 10% into account #3. Of
the messages into account #1, only 1% are spam, whereas the corresponding percentages

for accounts #2 and #3 are 2% and 5%, respectively. What is the probability that a randomly
selected message is spam?

2. A store carries flash drives with either 1 GB, 2 GB, 4 GB, 8 GB, or 16 GB of memory. The
accompanying table gives the distribution of Y = the amount of memory in a purchased

drive:

4

3

16

p |

05 10

.35

A0

A0

Determine the Cumulative Distribution function F (y).

Course Outcome 2(C0O2):

1. A patrticular telephone number is used to receive both voice calls and fax messages.
Suppose that 25% of the incoming calls involve fax messages, and consider a sample of 25
incoming calls. What is the probability that

a. At most 6 of the calls involve a fax message?
b. Exactly 6 of the calls involve a fax message?
c. At least 6 of the calls involve a fax message?

d. More than 6 of the calls involve a fax message?
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2. A soft-drink machine is regulated so that it discharges an average of 200 milliliters per
cup. If the amount of drink is normally distributed with a standard deviation equal to 15
milliliters,

(a) what fraction of the cups will contain more than 224 milliliters?

(b) what is the probability that a cup contains between 191 and 209 milliliters?

(c) how many cups will probably overflow if 230-

milliliter cups are used for the next 1000 drinks?

(d) below what value do we get the smallest 25% of the

drinks?

Course Outcome 3(CO3):

1. Suppose we have a linear equation through the origin. Estimate the regression line
passing through the origin for the following data.
|05 15 32 42 5.1 6.5
] | 1.3 34 67 80 100 132

Suppose it is not known whether the true regression should pass through the origin.
Estimate the regression line.

2. A study was done on a diesel-powered light-duty pickup truck to see if humidity, air
temperature, and barometric pressure influence emission of nitrous oxide (in ppm).
Emission measurements were taken at different times, with varying experimental conditions.
The data are given in Table 12.2. The model is yi = 0 + B1x1i + 82x2i + B3x3i + _i, i= 1, 2, .
.., 20. Fit this multiple linear regression model to the given data and then estimate the
amount of nitrous oxide emitted for the conditions where humidity is 50%, temperature

is 76°F, and barometric pressure is 29.30.

Nitrous Humidity, Temp., Pressure, | Nitrous Humidity, Temp., Pressure,

Oxide, y o) Ta T Oxide, y T o g
0.90 72.4 76.3 20.18 1.07 23.2 76.8 20.38
0.91 41.6 70.3 20.35 0.94 474 86.6 29.35
0.96 34.3 77.1 20.24 1.10 31.5 76.9 20.63
0.89 35.1 68.0 20.27 1.10 10.6 86.3 20.56
1.00 10.7 79.0 20.78 1.10 11.2 86.0 29.48
1.10 12.9 67.4 20.39 0.91 73.3 76.3 29.40
1.15 8.3 66.8 20.69 0.87 75.4 7.9 29.28
1.03 20.1 76.9 20.48 0.78 96.6 8.7 29.29
0.77 72.2 7T 29.09 0.82 107.4 86.8 29.03
1.07 24.0 67.7 20.60 0.95 54.9 70.9 20.37

Course Outcome 4 (CO4):

1. Many older homes have electrical systems that use fuses rather than circuit breakers. A
manufacturer of 40-amp fuses wants to make sure that the mean amperage at which its
fuses burn out is in fact 40. If the mean amperage is lower than 40, customers will complain
because the fuses require replacement too often. If the mean amperage is higher than 40,
the manufacturer might be liable for damage to an electrical system due to fuse malfunction.
To verify the amperage of the fuses, a sample of fuses is to be selected and inspected. If a
hypothesis test were to be performed on the resulting data, what null and alternative
hypotheses would be of interest to the manufacturer? Describe type | and type Il errors in
the context of this problem situation.
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2. Water samples are taken from water used for cooling as it is being discharged from a
power plant into a river. It has been determined that as long as the mean temperature of the
discharged water is at most 150°F, there will be no negative effects on the river's cosystem.
To investigate whether the plant is in compliance with regulations that prohibit a mean
discharge water temperature above 150°, 50 water samples will be taken at randomly
selected times and the temperature of each sample recorded. The resulting data will be used
to test the hypotheses that mean temperature is 150° versus mean temperature exceeds
150°. . In the context of this situation, describe type | and type Il errors. Which type of error
would you consider more serious? Explain.

Course Outcome 5 (CO5):

1. Lightbulbs of a certain type are advertised as having an average lifetime of 750 hours.
The price of these bulbs is very favorable, so a potential customer has decided to go
ahead with a purchase arrangement unless it can be conclusively demonstrated that the true
average lifetime is smaller than what is advertised. A random sample of 50 bulbs was
selected, the lifetime of each bulb determined, and the appropriate hypotheses were tested
using Minitab, resulting in the accompanying output.

Variable H Moan StDev  SEMean Z P-walue

lifetime S0 73B.44 38.20 5.40 2.14 0.01e
What conclusion would be appropriate for a significance level of .05? A significance level of
.01? What significance level and conclusion would you recommend?

2. A random sample of 150 recent donations at a certain blood bank reveals that 82 were
type A blood. Does this suggest that the actual percentage of type A donations differs from
40%, the percentage of the population having type A blood? Carry out a test of the
appropriate hypotheses using a significance level of .01. Would your conclusion have been
different if a significance level of .05 had been used?

Course Outcome 6(CO6):

1. A cigarette manufacturer claims that the tar content of brand B cigarettes is lower than
that of brand A cigarettes. To test this claim, the following determinations of tar content,
in milligrams, were recorded: Brand A 1 12 9 13 11 14 Brand B 8 10 7 Use the rank-sum
test with a = 0.05 to test whether the claim is valid.

2. A machine dispenses acrylic paint thinner into containers. Would you say that the
amount of paint thinner being dispensed by this machine varies randomly if the contents
of the next 15 containers are measured and found to be 3.6, 3.9, 4.1, 3.6, 3.8, 3.7, 3.4,
4.0,3.8,4.1,3.9,4.0, 3.8,4.2, and 4.1 liters? Use a 0.1 level of significance.
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Concept Map

[Probability and Statisticsj

deals with

Non parametric

Probability S
statistics

Distributions

[Test of Hypothesis]

Statistics

consists of consists of

consists of

consists of

Random variables,
Probability functions,
Baye's theorem,

Linear correlation

Signed rank test,

Multiple and partial sample tests- Wilcoxon rank sum test,

Mathematical expectations,
Discrete and continuous
distributions

correlations, t, F, z &chi-squaretests
Rank correlation

Kruskal - Wallis test,

and regression, [ Large and small J
Runs test

applied in

applied in used to applied in

identify the measure
and nature of
relationship among

weather prediction

and many real life

problems depending
on probability

deciding the
statistical constants
the variables those like mean, variance
arise in engineering etc. as well as
fields dependence
between attributes

Syllabus

PROBABILITY DISTRIBUTIONS Conditional probability -Bayes’ theorem-  Random
variables - discrete and continuous random variables - mathematical expectation -
Probability mass and density functions - discrete distributions: Binomial, Poisson -continuous
distributions: uniform, exponential, Weibull and norma

STATISTICS Linear correlation and regression-Rank correlation-Multiple and partial
correlations-

TEST OF HYPOTHESIS Large and small sample tests, Test for (i)Proportion (ii) Mean (iii)
Variance and (iv) Difference between two proportions, Means and variances in large and
small samples, Tests of normality, Applications of chi-square, ‘', ‘F’ distributions for test of
hypothesis

NON PARAMETRIC STATISTICS Introduction- Signed rank test - Wilcoxon rank sum test -
Kruskal Wallis test - Runs test
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Learning Resources

1. Jay L. Devore, “Probability and Statistics for Engineering and the Sciences”,
8th Edition, Cengage Learning India Pvt Ltd, New Delhi, 2012.

2. Ronald E. Walpole, Sharon L. Myers, Keying Ye, “Probability & Statistics for
Engineers and Scientists”, 9th Edition, Pearson Education, New Delhi, 2012.

3. Mendenhall William, “Introduction to Probability and Statistics”, 14th Edition,
Duxbury Press, New Delhi, 2012.

4. John A. Gubner, “Probability and Random Processes for Electrical and

Computer Engineers, 1st edition, Cambridge University Press, UK, (1 June
2006)

5. Richard A. Johnson, Irwin Miller, John Freund, “Miller & Freund's Probability

and Statistics for Engineers”, 8th Edition, Pearson, 2015

Course Contents and Lecture Schedule

Module Topic No. of Course

No. Hours Outcome

1. PROBABILITY DISTRIBUTIONS

1.1 Conditional probability -Bayes’ theorem 1 CO1

1.2 Random variables - discrete and continuous random 1 co1
variables

1.3. mathematical expectation - Probability mass and 2 co1
density functions

1.4 discrete distributions: Binomial, Poisson 2 CO2

15 continuous distributions: uniform, exponential, 2 CO2

1.6 Weibull and normal distributions 2 CO2

2. STATISTICS

2.1 Linear correlation and regression 2 CO3

2.2 Rank correlation 2 CO3

2.3 Multiple correlation 2 CO3

2.4 Partial correlation 2 CO3

3. TEST OF HYPOTHESIS

3.1 Introduction to sampling theory 1 CO4

3.2 Large sample tests, Test for (i)Proportion (ii) Mean 3 CO5
and (iii) Difference between two proportions and
means

3.3 Small sample tests for mean, variance and 3 CO5
Difference between means

3.4 Chi-square tests and applications of it 3 CO5

4. NON - PARAMETRIC STATISTICS

4.1 Introduction 1 CO6

4.2 Signed rank test 2 CO6

4.3 Wilcoxon rank sum test 2 CO6

4.4 Kruskal - Wallis test 2 CO6

4.5 Runs test 1 CO6
Total Lecture Hours 36

Course Designers:

1. Dr.M. Kameswari mkmat@tce.edu
2. Dr.T. Lakshmi tlakshmimdu@tce.edu
3. Mr.AR. Murugan armmat@tce.edu
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Category | L | T | P | Credit

181T420 Algorithm Design Principles

PC 3|-|-| 3

Preamble

This course aims at explaining how to identify, formulate and solve real world engineering
problems that require usage of algorithms with emphasis on design and analysis based on
asymptotic notations. Upon completion of this course, they will be able to constructing
efficient algorithms for solving engineering problems by using various algorithm design
paradigms and data structures.

Prerequisite
Nil

Course Outcomes
On the successful completion of the course students will be able to

(6{0) Course Outcome Statement Weightage***
Number in %

CO1 Analyze the best case, worst case and average case running time | 11
of algorithms using Asymptotic notation.

CO2 Identify the appropriateness of brute force approach for the | 11
problems like sorting, searchingetc.

CO3 Develop algorithms to solve computational problems using design | 42
paradigms like divide and conquer, greedy and dynamic
programming.

CO4 Construct algorithms using design paradigms like Backtracking | 17
and branch and bound for a given problem.

CO5 Make use ofthe complexity classes like NP-Complete, NP-hard | 11
and develop polynomial reductions for the real world problems

CO6 Examine the appropriate design scenario and algorithmic design | 8
paradigms based on the application requirements.

*** \Weightage depends on Bloom’s Level, number of contact hours,

CO Mapping with CDIO Curriculum Framework

(6{0) TCE Learning Domain Level CDIO Curricular Components
# Proficiency Cognitive Affective | Psychomotor (X.Y.2)
Scale
Cco1 TPS4 Analyse Organise | Complex 1.2, 245, 246, 251, 3.1.1,
Overt 321 - 326, 441, 45.1,
Responses | 4.5.3,4.5.5
CO2 TPS3 Apply Value Mechanism | 1.2,2.3.1,2.3.2
COo3 TPS3 Apply Value Mechanism | 1.2, 2.4.5, 2.4.6, 2.5.1, 3.1.1,
3.21-3.26,45.3,455
CO4 TPS3 Apply Value Mechanism | 1.2, 2.4.5, 2.4.6, 2.5.1, 3.1.1,
3.21-3.26,45.3,455
CO5 TPS4 Apply Value Mechanism | 1.2, 2.45, 2.4.6, 2.5.1, 3.1.1,
3.21-3.26,453,455
CO6 TPS3 Analyse Organise | Complex 12,245, 246, 251, 3.1.1,
Overt 321 - 3.26, 441, 45.1,
Responses | 4.5.3,4.5.5
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Mapping with Programme Outcomesand Programme Specific Outcomes

Cos |PO|PO|PO|PO|PO|PO|PO|PO| PO |PO|PO|PO | PSO | PS | PSO
1 2 3 4 5 6 7 8 9 10 | 11 | 12 1 02 3
CO1l | s S | M L L S L
CO2 S M L L M L
CO3 | s M L L M L
CO4| s | M| L L L L L L [ ™m L
CO5 S M L L L L L L M L
CO6 S S M L L M M M L L S L M
S- Strong; M-Medium; L-Low
AssessmentPattern: Cognitive Domain
Continuous Assessment Assignment
Cognitive Tests Terminal
Levels 1 2 3 1 2 3 Examination
Remember 10 - 10 - - - 10
Understand 20 20 20 - - - 20
Apply 40 60 50 50 50 50 50
Analyse 30 20 20 50 50 50 20
Evaluate
Create
AssessmentPattern: Psychomotor
Psychomotor Skill Miniproject/Assignment/Practical Component
Perception -
Set
Guided Response 10
Mechanism 60
Complex Overt Responses 30
Adaptation -
Origination -

Sample Questions for Course Outcome Assessment**
** (2 to 3 at the cognitive level of course outcome)

Course Outcomel(CO1):
1. lllustrate the fundamental steps for analyzing the given problem in detail.

2. Evaluate 1+2+3+...n. Find out the basic operation and it's efficiency.
3. Analyze the Selection sort in best, worst and average cases.
4. Apply the step-counting to compute the time-complexity of the given code snippet:
For (j=2; j<n-1; j++)
{
If mod(n,j)==0;
Then output n is a prime;

}

Else
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Output n is not a prime;

Course Outcome2(CO2):

1. llustrate the fundamental steps for analyzing the given problem in detail.
Discuss in detail the empirical framework of analysis.
Analyze the Brute force approach for selection sort, Bubble sort and String Matching
algorithms.

Course Outcome3(CO3):
1. Explain in detail the prim’s algorithm for a given example

i

5 | &
(o] E
2. Build the Huffman tree construction for the given scenario. Consider the five-character
alphabet {A,B,C,D, } with the following occurrence probabilities
Character A B C D _
Probability | 0.35 | 0.1 [0.2 |0.2 |0.15
3. Apply the working principle of Kruskal’s algorithm for constructing a minimum spanning
tree for the above example and compute its complexity

Course Outcome 4 (CO4):
1. Solve the following instance of the knapsack problem by the branch-and-bound algorithm

(Capacity of knapsack = 16)

Item Weight | Value
1 10 $100
2 7 $63

3 8 $56

4 4 $12

2. Solve n-queens problem using appropriate algorithm design paradigms.
3. Find the solution for assignment problem using branch and bound technique

Course Outcome 5 (CO5):

1. Interpret the m-coloring graph from 3-SAT using NP-hard analysis.

2. Let X be an NPComplete problem. Consider a decision problem Z € NP such that X Z.
Then defend that Z is also NPComplete

3. Let HAMD denote the problem of deciding whether a graph G<N, A> is Hamiltonian and
let TSPD denote the problem of deciding whether or not there is a tour in the graph G
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thatbegins and ends at the same node; after having visited each of the other nodes
exactly once and whose total cost does not exceed a givenbound L. Translate a HAMD
problem instance into a TSPD problem instance.

Course Outcome6(CO6):

Extensive analysis on algorithms is done through assignments/Mini Project is a
principal activity of this course. It is assessed using standard rubrics. These
assignments will focus on developing skills that are immediately transferrable to
building real-world systems. Some of the mini project problems are listed below [but
not limited to]:

1. Banks often record transactions on an account in order of the times of the transactions,
but many people like to receive their bank statements with checks listed in order by
check number. People usually write checks in order by check number, and merchants
usually cash them with reasonable dispatch. The problem of converting time-of-
transaction ordering to check -number ordering is therefore the problem of sorting almost
-sorted input. Analyze whether the procedure Insertion- sort would tend to beat the

procedure Quick — sort on this problem.
2. We have a set of n jobs to execute, each of which takes unit time. At any time T =1,2,...

we can execute exactly one job. Job i earns us a profit gi> 0 if and only if it is executed
no later than time di. Solve this schedulingproblem and by identifying appropriate design
paradigms.

3. A Jeroo starts at (0, 0) facing East with no flowers in its pouch. There is a flower at
location (3, 0). Write a program that directs the Jeroo to pick the flower and plant it at
location (3, 2). After planting the flower, the Jeroo should hop one space East and stop.
There are no other nets, flowers, or Jeroos on the island.
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Algorithm Design Principles

Comprises of

/\

(1. Algorithmsr’[

2. Brute Force Approach

3 Divide-and- conquer

4 Greedy techmque

deals with

tells

bout

5 Dynamic Programmmg

6 Backtracklng

7. Branch and Bound

8. Limitations of algorithm
power

details

8.1 Reduction amongst problems
8.2 Classes NP, P, NP-complete,
8.3 polynomial time reductions.

discusses deals with el ot
3.1 Divide and €lis abou details discusses
1.1 Fundamentals of conquer methodology
Algorithmic Problem Solving 3.2 Integer multiplication =
1.2 Analysis of 3.3 Recurrence relation using | | 1 CGreedy choice 6.1 n-Queens problem 7.1 Assignment problem
Algorithm Efficiency recurrence trees 42 MmlmL{m spanning trees 6.2 Hamiltonian Circuit 7.2 Knapsack Problem
1.3 Running time analysis 3.4 Repeated substitution 4.2.1 Prim's algorithm Problem 7.3 Travelling Salesman Problem.
1.4 Asymptotic Notations 3,5 Statement of master 422 Kr'uskal s Algorithm 6.3 Subset Sum Problem
1.5 Worst case theorem Dijkstra’s Algorithm 6.4 Case study: Solving
and average case 3.6 Sorting 4.3 Fractional kn_apsack and Sudoku, Cross word
complexity 3.7 Binary search 4.4 Huffman coding. Puzzle, m-coloring problem.
1.6 Mathematical 3.8 Multiplication of Large
analysis for Regurswe . Integers 5.1 Computing a Binomial Coefficient
and Non-recursive algorithms. 3.9 Strassep'§ . 5.2 Warshall's and Floyd algorithm
> g Matrix Multplication. 5.3 Integral knapsack (contrasted
with the fractional variant)

5.4 Longest increasing subsequence

%% gg:rl;?m o 2.5 ;wtr}x c?;ain multiplication
2.3 Graph Algorithms 6 Memory functiors,
2.3.1 Depth First and
2.3.2 Breadth First Search
Syllabus
Algorithms: Fundamentals of Algorithmic Problem Solving — Analysis of Algorithm

Efficiency — Running time analysis - Asymptotic Notations - Worst case and average case
complexity - Mathematical analysis for Recursive and Non-recursive algorithms.

Bruteforce Approach: Sorting — Searching - Graph Algorithms: Depth First and Breadth
First Search

Divide-and-conquer: Divide and conquer methodology - Integer multiplication - Recurrence
relation using recurrence trees - repeated substitution - statement of master theorem —
Sorting— Binary search — Multiplication of Large Integers — Strassen’s Matrix Multiplication.

Greedy technigue: Greedy choice - minimum spanning trees - Prim’s algorithm- Kruskal's
Algorithm-Dijkstra's Algorithm- fractional knapsack and Huffman coding.

Dynamic programming: Computing a Binomial Coefficient — Warshall's and Floyd
algorithm — Integral knapsack (contrasted with the fractional variant) - longest increasing
subsequence - matrix chain multiplication- Memory functions.

Backtracking: n-Queens problem — Hamiltonian Circuit Problem — Subset Sum Problem -
Case study: Solving Sudoku, Cross word Puzzle, m-coloring problem.

Branch and bound: Assignment problem — Knapsack Problem — Travelling Salesman
Problem.
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Limitations of algorithm power:NP-completeness: reduction amongst problems, classes
NP, P, NP-complete, and polynomial time reductions.

Learning Resources

1. AnanyLevitin, “Introduction to the Design and Analysis of Algorithms”, Pearson
Education, Third Edition, 2012.

2. Thomas H.Cormen, Charles E.Leiserson, Ronald L. Rivest and Clifford Stein,
“Introduction to Algorithms”, PHI Learning Private Limited, Third Edition, 2012.

3. Alfred V. Aho, John E. Hopcroft and Jeffrey D. Ullman, “Data Structures and
Algorithms”, Pearson Education, Reprint 2006.

4. Design And Analysis of Algorithms -http://nptel.ac.in/courses/106101060/

5. Design And Analysis of Algorithms -https://ocw.mit.edu/courses/electrical-
engineering-and-computer-science/6-046j-design-and-analysis-of-algorithms-spring-
2015/

Passed in Board of Studies Meeting on 11.05.2019 Approved in 58" Academic Council Meeting on 15.06.2019


http://nptel.ac.in/courses/106101060/
https://ocw.mit.edu/courses/electrical-engineering-and-computer-science/6-046j-design-and-analysis-of-algorithms-spring-2015/
https://ocw.mit.edu/courses/electrical-engineering-and-computer-science/6-046j-design-and-analysis-of-algorithms-spring-2015/
https://ocw.mit.edu/courses/electrical-engineering-and-computer-science/6-046j-design-and-analysis-of-algorithms-spring-2015/

B.Tech Information Technology 2018-19 PC

Course Contents and Lecture Schedule

Module Topic No. of Course
No. 