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1.0 Vision, Mission and Core Values of the Institution
Vision
“To be recognized as a premier institution, grooming students into globally
acknowledged engineering professionals.”

Mission
We will achieve the Vision by:

v" Providing outcome and value-based engineering cducation

v" Nurturing research and entrepreneurial culture

v" Enabling students to be industry-ready and fulfil their career aspirations

v" Grooming students through behavioural and leadership training programs

v Making students socially responsible
Core Values
The following core values of Sri Eshwar College of Engineering are closely aligned with its vision and
mission, supporting the college's goal of developing well-rounded, globally capable, and socially responsible
engineering professionals:

1. Pursuit of Excellence,

2. Problem Solving Mindset

3. Spirit of Collaboration

4, Culture of Innovation

5. Responsibility to Society

2.0 Vision and Mission of the Department of Computer Science and Engincering

Vision
“To giovin students iiito globaily compateii sollwaic professionals and meci e n:v«:;—k,hung;ng

requirements of the industry.”

Mission Statements

MI: Creating a quality academic environment with relevant IT infrastructure and empowering faculty and
students with emerging technologies.

M2: Motivating staff and students to actively involve in lifelong leaming and fostering research.

M3: Inculcating leadership and entrepreneurship skills in students.

M4: Generating opportunities for students to evolve as competent software professionais with societal
consciousness.

3.0B.E (CSE) Program Educational Objectives (PEOs)

PEQO1:  Meet the requirements of software industry

PEO2:  Continually acquire relevant knowledge to remain competent

PEO3: Provide engineering solutions and design software products to meet customer requirements
PEQO4: Reflect societal consciousness and exhibit leadership skills in their professional activities

4.0 Knowledge and Attitude Profile (WK)

WKI1: A systematic, theory-based understanding of the natural sciences applicable to the discipline and
awareness of relevant social sciences.

WK2: Conceptually-based mathematics, numerical analysis, data analysis, statistics and formal aspects of
computer and information science to support detailed analysis and modelling applicable to the discipline.

WK3: A systematic, theory-based formulation of engineering fundamentals required in the engineering
discipline.

WK4: Engineering specialist knowledge that provides theoretical frameworks and bodies of knowledge for
the accepted practice areas in the engineering discipline; much is at the forefront of the discipline.

WKS5: Knowledge, including efficient resource use, environmental impacts, whole-life cost, re-use of
resources, net zero carbon, and similar concepts, that supports engineering desigr) and operatipns in a
practice area. ."/ U_/

WKG6: Knowledge of engineering practice (technology) in the practice areas in the ¢n rin }__. di ::FL 1§f"ﬁ195

WK?7: Knowledge of the role of engineering in society and identified issues ifr 3 &rm&, dc I(,(é "-3191 “neermg .
discipline, such as the professwnal responsibility of an englheemﬁm?mﬁ? 9. {l wsla:n N9

o Srushwar College of Enn.neermq r&t;mous)
B =iz Kinathukadavu, Coimbatore - 6412




WKS8: Engagement with selected knowledge in the current research literature of the discipline, awareness of
the power ot critical thinking and creative approaches (o evaluate emerging ISSues.

WKO: Ethics, inclusive behavior and conduct. Knowledge of professional ethics, responsibilities, and norms
of engineering practice. Awareness of the need for diversity by reason of ethnicity, gender, age, physical
ability etc. with mutual understanding and respect, and of inclusive attitudes.

5.0B.E (CSE) Program Outcomes (POs)

PO1: Engineering Knowledge: Apply knowledge of mathematics, natural science, computing, engineering
fundamentals and an engineering specialisation as specified in WK1 to WK4 respectively to develop to
the solution of complex engineering problems.

PO2: Problem Analysis: Identify, formulate, review research literature and analyze complex engineering
problems reaching substantiated conclusions with consideration for sustainable development. (WKI to
WK4)

PO3: Design/Development of Solutions: Design creative solutions for complex engineering problems and
design/develop systems/components/processes to meet identified needs with consideration for public
health and safety, whole-life cost, net zero carbon, culture, society and environment as required. (WKS5)

PO4: Conduct Investigations of Complex Problems: Conduct investigations of complex engineering
problems using research-based knowledge including design of experiments, modelling, analysis &
interpretation of data to provide valid conclusions. (WK8).

POS5: Engineering Tool Usage: Create, sclect and apply appropriate techniques, resources and modem
engineering & IT tools, including prediction and modelling recognizing their limitations to solve
complex engineering problems. (WK2 and WK6)

POG6: The Engineer and The World: Analyze and evaluate societal and environmental aspects while solving
complex engineering problems for its impact on sustainability with reference to the economy, health,
safety, legal framework, calture and environmeit. (WK1, WKS5, and WK7).

PO7: Ethics: Apply cthical principles and commit to professional ethics. human values. diversity and
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PO8: Individual and Collaborative Teamwork: Function effectively as an individual, and as a member or
leader in diverse/multi-disciplinary teams.

PO9: Communication: Communicate cffectively and inclusively within the cngineering community and
society at large, such as being able to comprehend and write effective reports and design documentation,
make effective presentations considering cultural, language, and learning differences

PO10: Project Management and Finance: Apply knowledge and understanding of engineering management
principles and economic decision-making and apply these to one’s own work, as a member and leader in
a team, and to manage projects and in multidisciplinary environments.

PO11: Life-Long Learning: Recognize the need for, and have the preparation and ability for 1) independent
and life-long learning ii) adaptability to new and emerging technologies and iii) critical thinking in the
broadest context of technological change. (WKS)

6.0B.E (CSE) Program Specific Outcomes (PSOs)

PSO1: Demonstrate knowledge in open-source technologies

PSO2: Develop innovative solutions by adapting emerging technologies for industry- oriented

applications

PSO3: Implement SDLC principles for project/product development

7.0 B.E (CSE) Program Curriculum

7.1. Curriculum Structure

The curriculum structure includes the following course categories:

Humanities and Social Sciences (HS): Technical English, Foreign Languages, Management & Engineering

Ethics, and Engineering Economics.

Basic Sciences (BS): Mathematics, Physics, and Chemistry.

Engineering Sciences (ES): Materials Science, Workshop Practices, Drawing, and Fundamentals of

Electrical, Electronics, Mechanical, and Computer Engineering. ﬁ

Professional Core (PC): Courses specific to the chosen specialisation or branch. :
Professional Electives (PE): Elective courses within the chosen specialisation (Verfibalyma Boarc_i of S‘Udle: R
Open Electives (OE): Courses from other technical or emerging subject flepartment of Computer Science aniutr:)?:gmous
~Project Work (PW): Projects involving Design Thinking (Prnductf&oﬁﬁvﬁﬁ“ﬁer\fgpotﬁ%%n{ ED m»er!}g

ite CX§19)- 641 202.
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Employability Enhancement Courses (EM): Personality Development, Verbal and Soft Skills, Advanced
Logical Thinking, and Industry or Lxternal Internships.

Mandatory Courses (MC): Heritage of Tamils (HSMC), Tamils and Technology (HSMC), Environmental
Science, and Universal Human Values.

Optional Courses (OC): NCC Credit Course Level I, NCC Credit Course Level II, NCC Credit Course Level
111 and Honours Courses.

Student Induction Program (SIP)

The Student Induction Programme (SIP) is an essential three-week orientation tailored for first-year
undergraduate students enrolled in BE/B.Tech programs. Held annually, this programme is designed to
facilitate a smooth transition from secondary education to collegiate life, ensuring that students effectively
integrate into both the academic and social environments of the institution.

Program Componecnts

v" Universal Human Values
Health

Department Familiarization
Interactive Lectures
Proficiency Modules

Local Visits

Cultural Activities

The SIP plays a pivotal role in setting the stage for a successful and fulfilling college experience, providing
students with the tools and support necessary for a smooth transition into their academic and social life

7.2. B.E. {CSE) - Curriculum

SR A S SANERY

OutesmesPasediBducatiam(@REN wath ChsicelBesesalrediaSictem EREISH:
Regulation 2019
Semester 1
. I , I —
| 1\SJ:) | Course Code | Course Name - | :::5 |—I;ngng/lv% TC ] C
Theory Courses =
- 2 {Induction Program = D
1 R19MA101 |Matrix Algebra and Calculus | BS 3|1 0 |4]4
| 2 R19CY101 |Engineering Chemistry | BS 310 0 [3]3
3 R19CS101  |Problem Solving using C [ BS nfi3ajion ] 0.8} 3
4 R19CS104 |Application Design and Development ES 2|2 0 4] 4
Theory cum Practical Course
5 | RI9HS151 |Technical English | BS [2]o0]2] 4 [3
Practical Courses
6 R19CY111 |Chemistry Laboratory BS 0|02 2 1
7 RI9GE111 |Engineering Practices Laboratory ES 00 4| 4|2
8 R19CS111  [Problem Solving using C Laboratory ES 0]0]4]| 4 |2
Professional Development Course
[R1I9EM101 Soft Skills | EM [0 |0 2] 21
Total 133 14| 30 | 23
Semester 11
I\SI:;. Course Code Course Name g{?:; i’lell'lo'lt‘ls?wll)( TC| C
Theory Courses
1 RI19HSS55X  |Language Elective - 21012 (4|3
2 RI9MA102 |Advanced Calculus and Complex Variables BS 1fi 0| 4| 4
3 R19PH201 [Physics for Information Science BS /1A JoW o013 [3
4 | R19CS201 |Data Structures ES/AA AL af Shudled
5 RI19EC103 |Electronics and Microprocessors ESLY1"S 1 0k 9.dc3and Bnfjinezrmg
Theory cum Practical Course pecartment of LOIEY "':f' ‘:w;nrinﬁ (Autghomous)
6 | RI9CSI51 [Python Programming Sr1 EshwHS-O[eFE l‘“%;'“"l 2 12 lsfdoe.
g aie
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SI. | o (s | oo e | Cate IM/“k_| TC ‘ C ‘
No, | "= =5 ] i st | gory |L|T|P]| |
Practical Courses — =
7 | RI9PHIIl |Physics Laboratory BS 0 f 0272 jifdt ]

8 R19CS211  [Data Structures Laboratory PC 0/]0/4)41|2]
‘Mandatory Course - _ ] “myonll |
| 9 | RI9MCIOl |58 WogL / Heritage of Tamils [asmc]1Jofo]1 1|
[ ~ Total - 20/ 1 |8 [29]24
Semester 111
‘ Sfl' ‘ Course Code | Course Name | Cafe \M/’&‘ TC | C ‘

No.|] - S | gory |LIT|P| |
Theory Courses ) L

1 | RI9MA203 |Discrete Mathematics | BS |3|l1[0]l 414

2 | RI19CS202 !Database Management Systems PC 3 ' 0! 0 3 3

3 | R19CS203 |Object Oriented Programming using Java PC 3,001 3 |3
4 R19CS205 |Design and Analysis of Algorithms PC 3100313
Theory cum Practical Courses e

5 | RI9IT251 [Software Engineering Ml [ pc [2]o0]2]4]3]
| 6 RI9EC252 :Dlglta! Pn‘nuples and Compuicr | ES 2yl LD 2 S

| {Organization | \ | | ‘ I
Practical Courses

7 | RI9CS212 ‘[fatabasc Management Systems Laboratory [ Pc TlolTo 2T 2 [

8 l RI19CS213 |Object Oriented Programming using Java ‘ PC | 0 ‘ 0 1 21 2 { 1
ol \Laboratory —n i | i | —
I 9 | RI9CS215 [Design and Analysis of Algorithms Laboratery | PC 0lolal 4! 21
Professional Develonmeni Course - . _ - E
| 10 | RI9EM201 |Logical Thinking | EM |ojo 2|2 |1]|
Mandatory Course
| Lol D GISMpleumL LD / Tamils ! 110101111
.I 11 I RISMCI102 id Tlafi:%lolog;} P Q_J_ @ : : HSMC | . ' .

[ Total = 1171 | 14|33 | 26
Semester IV

I\SI:).. Course Code Course Name g::; iel|‘10; s/|wll)( TC |C
Theory Courses

1 R19MA206 |Probability and Statistics BS [3 |1 |0 |4 4

) R19CS204 |Operating Systems PC |3 [0 [0 |3 3

3 R19CS206 |Full Stack Development PC 3 |0 [0 |3 3

4 R19XXXXX |Open Elective I* OE (3 [0 [0 |3 3
Theory cum Practical Courses

5 R19AD253 |Foundations of Data Science PC 3102|514

6 RI9EC352 |Embedded Systems and loT ES 310 2 514
Practical Courses

7 R19CS214  |Operating Systems Laboratory PC 0N [E0NI2ZE 20T

8 R19CS216  [Full Stack Development Laboratory PC omoE2 T2
Professional Development Course

9 R19CS281 Project with Design Thinking (Product/Software | PW | 0 | 0 | 2 | 2 | I

Development Life Cycle)
Professional Development Courses
10 R19EM202 |Advanced Logical Thinking EM 0|0 ],2]2]1
11 RI9EM203 [Summer Internship EM | A4 - | < INC
Mandatory Course /A~
] R19MC202 |Indian Constitution and Tradition Wiziringnt Boadof btudiésic
: Total Denartment of Cod®utet Skikhde3nd BFj{neering

*_ Electives Structure: 3003/202 3
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Semester V

| SL

Cate |  Periods/wk '

No. [| Course Code Course Name gory | L T (o TC | C
Theory Courses 2
I R19CS301 |Automata Theory and Compiler Design PC |31 [0 4 4
2 | R19IT302 |Cloud Computing PC [3]o]o]|3]3
3 | R19CS302 i\é‘;trll(lt;z;l Intelligence and Machine PC 3 | 0 | O_. 3 | 3
4 | RI9XXXXX |Professional Elective 1* | PE [3[o]o][3]3
;_Th_eo_l:y cum Practical Course , g il R T R
| 5 | RIYEC253 [Computer Networks [ pCc [3]o0f2]5]4]
\Practical Courses B |
6 ! RI9IT311  |Cloud Computing Laboratory ! PC | 0] O ! 2| 2 ] !
7 l RI19CS311 ]Aluﬁual Intelligence and Machine ‘ PC 0ol o ‘ 21211
o |Learning Laboratory 3 -
Mandatorv Course 5
8 | RI9IMC201 ]Environmen_tal Science { | MC |1 |0 1 0] 1 |NC
Total 16| 1 | 6 |23]19
Semester VI
131' Course Code Course Name (gj(?rt; IP:eli‘m,[(,] s/iwll)( TC | C
Theory Courses e
| 1 | RI9CS303 |0b;w Otfented AnalysisandDesige | PC [ 3|01 6] 3 [3 ]
[ 2 ' R19IT303 FIVDIOUIED‘IX and Cyber Security | P€& 1316 |8 3 |'3 |
f 3 I RAGCSNIEX '! rofessional Elective 1 S A i (i (ol i I
Theory cum Practical Courses 1
4 | RI9CB451 |[Software Project Management - | PC J2]o0]2[4]3
5 | R19CB452  Software Testing I PC 2t 2 4a13]
\Practical Courses ] |
6 R19CS312 |Object Oriented Analysis and Design | }
| Laboratory [ PC 010122 ]1
7 R19IT312 |Cryptography and Cybersecurity Laboratory | PC ooz 2|1
Project Work -
8 | RI19CS381 |Innovative / Multi-Disciplinary Project | PWw 0 0o 2 2 |1
Total 13/ 0 [10]23]18
Semester VII
I\SI:;. Course Code Course Name g::; {eTO’I(‘i s/|wIl)( TC | C
Theory Courses
1 | R19HS401 gr_imipl.es e HS 3|00 3 |3
rofessional Ethics
2 R19CSXXX [Professional Elective III* PE 30101 3 |3
3 R19CSXXX |Professional Elective IV* PE 30010 3 |3
Theory cum Practical Course
4 | RI19IT451 [Blockchain Technologies o [ [ [ e
Practical Course
5 | RI9CS481 [Project Work- Phase I | PW o]0 |6 6 [3
Total 12| 0 | 8 | 20 |16
Semester VIII
I\SI:).. Course Code Course Name g:rt; {ilﬁo,lc,l \sfwk /’I}é C
Project Work [ I M
1 | RI9CS654 [Project Work-Phase II | PWL-‘JJ &R 1a df Swdies .
Total TR 7L B rls@ehcb@rdErgineering
L Lecture; T-> Tutorial; P> Practical; TC-> Total Classes/wk; C%@rcds"memm f Engineering (Autonomous)
hwar Collegeo o - 641202.

KmathukadaVu Coimbator



CREDIT SUMMARY*

SL Course Credits per Semester Credit %

No. Category 1 1] 111 v \% VI VII VIII Credits

1 HS 3 3 - - - - 3 - 9 5.5

2 BS 8 8 4 4 - = - 24 14.7

3 ES 11 7 4 4 - - - - 26 15.9

4 PC - 5 16 12 16 1 4 - | 68 41.7

5 PE - - - - 3 3 6 - 12 7.3

6 OE - - - 3 - - - 3 6 3.6

7 | PW - ~ | - 1 1 3 8 13 79 |

8 EM 1 - |1 1 - - - - 3 24 |

9 HSMC - 1 1 i v - - - 2 12 |
Total 23 24 | 26 25 19 18 16 11 162 100% |

* Excluding Honours Courses

Total Number of Credits: 162
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7.4 Professional Elective Courses with Credits

Sl Course Code Course Name Cal Perwflws/wk TC| C
No. gory | L[ T [P]| |
Vertical 1— Programming

1 R19CS511 JAdvanCed Java Programming i PE 3 0 | 0 ‘_ 3 | 3 |
2 R19CS512 fAdvanced Data Structures PE 3 0 | 0__3 L
3 | RI9CS513  |Advanced Algorithmic Techniques s | 3 [ 0 jof3als]
4 RI19CS514  |Competitive Programming PE | 3 0 0| 3 |3 |
5 | RI9CSS515  |Cif and .NET ) PE | 3 [ o ]o]3]s3
6 | RI9CS516  |Golang § PE | 3| 0 0|3 ]3]
| 7 R19CS517  |R Programming PE 3 0 0] 3 ]3]
fVcrt_ipal 2— Full Stack Development . . ]
| 1 R19CS521 Full Stack Technologies PE 3 O |0 3] 3 ]

2 | RI9CS522 | MVC Frameworks BE '3 [0 [e]3ks |

3 | RI9CS523 | Web Application Security PE | 3| 0o [o]3]3]
4 |  RI9CS524 | MongoDB and MySQL 3 PE | 3] 0 |o0]3] 3|

5 | RI19CS525  |Flutier and Dart PE | 3| 0 |o[3]3 |

6 RI19CS526 Cloud Services Management PE 3 0 O[3 3 ‘

7 R19CS527 User Experience Design PE 3 0 03] 3
8 |  RI9CS528 Docker and Kubernetes | PE 3 NN O 0 ]

| 9 | R19CS529 | Ul Design with | | PE | 2] o |o]|3] 3|
(16| RI9CSS536 | Groovy on Grails PE | 3| 6 {6(3]3
;".7-:1"-!-. #t 3— Ariificial I_;.:_i-.'?_ii_;'-.-r!_t': s ;
| 1 | RI9CS531  |Deep Learning [ BE | 3 J 0 todslsl
| 2| RICS532  |Soft Computing | pE [ 3] 0o [o]3] 3]
| 3 R19CS533 | Computer Vision PE | 3| 0 |o]3]

4 R19CS534 Responsible Al Systems PE 3 0 03] 3

5 R19C8535 Natural Language Processing PE 3 0 O IE3E 3
6 R19CS536 Game Theory I 3 0 03] 3

7 R19CS537 Augmented Reality and Virtual Reality PE 3 0 03] 3

8 R19CS538 Ethics in Al PE 3 0 03] 3
Vertical 4- Software Engineering

1 R19CB531 Software Quality Management PE 3L [E08] 100 3 T3

2 R19CB532 Free and Open-Source Software PE 3 oS 10 |33

3 RI19CB533 Agile Software Development PE 310 0 313

4 R19CB534 Software Testing PE 3OS0 (1353

5 R19CB535 Software Architecture BE 310 0 313

6 R19CB536 Software Requirement Engineering PE 3| HOR[RION IBRIES

7 R19CB537 Sgg‘{i)rﬁg:zgntegration and Continuous PE s 1ol o |3l 3

8 R19CB538 Software Reliability Metrics and Models PE 3 ]1]0] 0 |3] 3

9 R19CB539 Software Project Management PE 310 0 (3| 3
Vertical 5- Data Science

1 R19AD511 Health Care Analytics PE 3160 0 33

2 R19ADS512 Knowledge Engineering PE &7 (O [ (O S

3 RI19AD513 Soft Computing Techniques PE 3 | rle0fl3]3

4 | R19AD514 | Social Media Analytics PE | 3 ;MJM...&- 3

5 RI19ADS14 Cognitive Science PE 3 Fo O L A endliel

6 | RI9ADS515 |Ethics and Artificial Intelligence PE_ | “BGY 0] 3 e shd Engineering

7 RI9AD516  |Information Retrieval DerpgtmentITHONH"0 ] 3 dnd(Altonemous)

Citeodvar VUL
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Periods/wk ‘

| SI. ‘ = e S Cate | T,J j
NO T UUIdL Luue ! LuUutdU (vaing gOl‘}’ L | P L5 3 ~
8 RI9ADS17 Business Intelligence o PE 3 0 0 3| 3
9 RI9AD518 | Big Data Analytics PE 3 /0] 0 |33
10 | RI9ADSI19 Data Explmatlon and Visualization PE 3 | 3 | 3 8
Vertical 6 - Cyber Securlty and Data Privacy
1 R19CC521  [Ethical Hacking Social Network Security | PE | 3 [0 ] 0 |3 [ 3
o RI9CC522 | Digital and Mobile Forensics | PE | 3 0 | 0 33
3 RI9CC523  |Social Network Securi ity Malware Analysis PE 3 0 1 0 ER
| 4 Ri19CC524 Modern Cryptography PE 3 0 0 I3 3
[_ S || R19CC525 Engineering Secure Software Systems PE 3 0 ]' 0 s
6 R19CC526 %;Zﬁ;%:gggsmy and Blockchain PE 3 0 i 0 : 3| 3
7 R19CC527 Malware Analysis PE 3 0 0 ]| 3 __3__
8 R19CC528 Network Security PE 3 0 0 |83 3
'Vertical 7 - Cloud Computing -~
| 1 RISIT521 | Cloud Virtualization PE [ 3 |o] o |3]3
2| RIVITS22 | Cloud Economics PE | 3 (0] 0 [3]3
3 R19IT523 [ Cloud Networkmg and Connectlwty PE 3 10 0 | 3 3
4 |  RI9IT524 | Security on Cloud PE | 3 (0] 0 [3] 3
| § { RI19ITS25 | Compute Solutions and Serverless Services| PR ] 3 10} 0 | sl 3 |
i RIOIT526 | Cloud Storage Solutions PE | 2 [o] o [27] 3]
Pl o RS2 L Cleud Native Peveclomment and C ont SINErs PR -3 ey @ 2 3
i 8 RI9IT528 Data and Analytics on Cloud BE 3 | 0] o | 3] 3
[Vertical 8 — Machine Learning = !
[ 1 RI9AMS511 | Time Series Analysis and Forecasting RE 3 /o o 3| 3 |
2 R19AMS512 Video Analytics PE 2|0 2 4| 3
3 | RI9AMS13 | Textand Speech Analytics PE | 2 |o]| 2 [4] 3
4 RISAMS514 ] Statistical Analysis and Computing PE 2 0 | 2 4 (3
5 RI9AMS515 Data Warehousing and Mining PE 2 0 2 4| 3
6 R19AMS516 Generative Al PE 2 (0 2 41 3
7 R19AMS17 Multi-Prompt Engineering PE 2 {0 2 | 4] 3
8 R19AMS518 Robot Kinematics and Dynamics PE 2 0| 2 4] 3
9 R19AMSI19 Robotic Process Automation PE 25 1ROk 20 eligd il 3
7.5 Open Elective Courses
SL. Cate- Periods/ Total
No. Course Code Course Name i Week Con.tact Credits
L | T | P |Periods
1 R19AD651 |[Data Science Essentials OE 2 10| 2 4 3
5 RI9AD652 E?(plor.am{y Data Analysis and OF 210l 2 4 3
Visualization
3 R19AD653 |Machine Learning Techniques OE 3100 3 3
4 R19AD654 |Foundations of Artificial Intelligence OE 3|00 3 3
5 R19CC651 [Network Protocols OE 2@ F|=2 4 3
6 R19CC601 |[High Speed Networks OE | 3|10 0 0= ,3
7 R19CC602 |Introduction to Industrial Networking | OE 3100 f /(3
8 R19CC603  |Basics of Mobile Communication OE | 3]0 o0 '?5""1*“-3—‘ p
' Introduction to Wireless Chairman - Board of Stuaies
i UG |Communication Networks v 3[_)€ Dgrtmgm bf Ccmpuﬁr Scienceland Engn~
10 R19CB601 |Algorithmic Trading Strategies OE 35t Bstiwar College of Engineering (Autor
11 | RI9CRAN?  |Bnsiness Simulation “T"0F | 3 | 0 Hinathlukadavu, Coimpator - 64120..




Periods/ | Total ‘

| < { MNas

;; Coursce Code Course Name ”'“C; Wecek Contact| Credits |
No. gory L | T | P |Periods
12 R19CB603 |Principles of Taxation OE 3100 3
13 | RI9CB604 [Strategic Business Leader OE 13100 3 3
14 | RI9CB605 'lnfo%manon Systems Control and OF 300/ 0 3 3
[ | ~ 7 |Audit SR | =
| 15 | RI9AMG601 |Decep Learning Models OE 310]0 et 3
16 RI9AMG602 |Video and Speech Analytics - OE 310(0 3 ol
| 17 | RI9AMG603 |Industrial Machine Leamning OE | 31010 3 3 |
18 | RI9AMG604 |Machine Leaming for Smart Cities OE |3/0]0]| 3 3|
19 | RI9EC601 |Discrete Time Signal Processing OE [3]o|o]| 3 3
. B = o T i | -
20 RI9EC602 Prmmples_ ofAnaloD and Digital OF 3 [ ol o 3 3
Communication
21 RI19EC603 |Digital Systems and VLSI Design OE 3 | gl1o) 3 3=
22 RI9EC604 |Introduction to IoT OE |3]|0] 0 S | |
23 | RI9EC605 |Basics of Biomedical Instrumentation OE | 3 | 0jo} 3 3
24 R19EC606 |Introduction to Image processing OE |3]0]0 3 3
25 R19EC607 Microcontroller and Embedded OE 3 I ol o 3 3
Systems J | |
= : |' |
26 RI9ECG608 IrTltrodu_ctlon to Wireless Sensor OE | 3 ‘ ol o 3 3
| |I\ Ct'\VOlkS i 1 | | | | |
- | . lintroduction 1o Robotics and b . ; ! |
27 | RISECSgS | S0 O | 31910 3 | > _
28 | RI9EC610 [Medical Electronics | OE |3]0] O | 3 3 j
29 | RI9EE60I [Solid State Electronics | OE | 3|00 3 30|
30 RI9EE602 |Non-Conventional Energy Sources OE 3100 3 3
31 R19EE603 |Energy Conservation Practices OE 3/]01(0 3 3 5
32 RI9EE604 [Energy Auditing and Management OE 3/0)0 3 3
33 R19EE605 Intr(?ductlon to Hybrid and Electric OF 310l o 3 3
Vehicles
34 RI9EEG606 * |Design of Solar Photovoltaic Systems | OE 31]01]0 3 3
35 RI19EE607 [PLC and SCADA OE 3/0]0 3 3
36 RI9IT601 |Basic of Software Engineering OE =3 | 0 ~0 3 3
37 R19IT602 |Web Programming OE 3]1]0]0 3 3
38 RI9IT603 |Basics of Software Testing OE | 3]0 0 3 3
39 R19IT604 Introduction to Block Chain OE 310l o0 3 3
Technology
40 R19IT605 |Soft Computing Technologies OE 3100 3 3
41 R19IT606 Fundamentals of IT Infrastructure OF 310l o 3 3
Management
42 R19IT607 |Mobile Application Development OE |3 /0] 0 3 3
43 R19IT651 |Basics of Cloud Technology OE 20 R0 2 4 3
44 RI19IT652 |Introduction to Computer Networks OE 2L T omE2 /’};4 r ! 3
45 R19IT653 |Game Programming Fundamentals OE 2] 0| 2¢4 ;.//1-4{*—’\ —3 ] .
46 RI9MEG601  |Product Design and Innovation OE | 3 | 0 b Qirknan3 BO3 r(? o'y _“:‘:r Er otring
47 | RI9MEG602 |3D Printing and Tooling OE | 3 1.0.h & Clompaiter J‘c\enz_:.: (Auts a9
48 | RI9ME603 |Quality Management OE 13 .|.0.4r @oilege 0P O3 v
49 | RI9ME604 |Enterprisc Resource Planning OE [237T |0, husukjdavy. LOIMHEY




‘ Qv | ‘ ‘ oy ‘ Periods/ | Total ‘ W
> | Course Code Coursce Name N i Wecek Contact| Credits
b gory L | T/ P |Periods
50 RIOMEG60S |Micro Electro Mechanical Systems OE 310] 0 3 3
51 RI9ME606 |Quality Control Tools and Techniques | OE 317010 3 3

| 52 RIIMEG607 |World Class Manufacturing OE [3 10} 0 3 3
53 RI19MEG08 |Industrial Safety Engineering OE | 3.0 G- 3 3
54 | RI9ME609 |Introduction to Industry 4.0 OE | 3/00 3 3|
55 RISME610 Lean Six Sigma and Supply Chain OF { 310l o0 3 3

[ | ‘Management | | | | -l

[ : ‘Busincss Organization and : ; : : ‘

56 |l RI19ME611 Development OE ll 3 | 0 [ 0 3 3

57 | R19;/IE 612 |Product Distribution and Promotion | OE 310l 0 3 3 |
Management

58 | RIMESI3 |pod o ities and Governanee. | OF | 30| 0| 3 | 3

59 | RI9PH601 | Laser Technology OE |3|0|0] 3 3
60 R19PH602 | Nano Materials and Applications OE 3,00 5 F B
61 RI9PH603 | Physics for Solar PV System __OE SOty - 3 - 3
62 RI9PH604 | Medical Physics OE 310] 0 3 3
63 | RI9CY601 | Chemical Sensors and Biosensors OE 31010 3 3

| 64 | RI9CY602 | Energy Storing Devices | OF § 34 &) 6 3 | 3 |

L A5 RI9CY603 Chemistry Forensic Science | OE 3 _. .4 l 0 3 | 3 I

| 66 | RISCYG04 | Industrial and Material Chemistiy OE {3}0]|0) 3 | 3 |
67 | RI19HS601 | English for Competitive OE | 3]0]0 3 3

1 Examinations ;

68 R19HS602 | Personality Development and OE |[3]0]|0]| 3 3

Interpersonal Skills
69 R19HS603 | Communication Techniques for OE 310)60 3 3
Employability
70 RI9HS604 | Mass Communication OE 30 0 3 3
7 f

Chairman - Board of Studies
Department of Computer Science and Engineering
SriEshwar College of Engineering (Autonemous)
Kinathukadavu, Coimbatore - 641202.
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31 1[0 | 4

R19MA101 Matrix Algebra and Calculus

1. Course Description:

|
Matrix algebra and calculus are fundamental mathematical subjects that find widespread applications in |
various fields, including physics, engineering, computer science, economics and more. Differential calculus
emphasizes the understanding of rate of changes and integration spreads its wings in finding areas under
curves, volumes of solids of revolution, and applications in engineering. The course enhances critical

thinking and analytical skills.

| 2. Course Objectives:

| 1. Explore matrix techniques and its applications.

2. Enhance their knowledge in infinite series and their convergence.
3. Familiarize the student with functions of several variables and its extremum.
4. Cultivate knowledge in double integration.
5. Inculcate the knowledge of triple integrals and their applications.
3. Syllabus 3

Unit-I: Matrices
Eigen values and eigen vectors:Eigen values and eigen vectors of a real matrix; Propertics ;Cayley Hamilton |
| theorem (statement oniy); Orthogonal transiommation: Orthogonai transformation of @ symmetric mawrix (o
| diagonal form, reduction of quadratic form to canonical form by orthogonal transformation.

|
‘ Unit-1I: Sequences and Serics

Sequences: Definition and examples; Series: Types and convergence, series 0[‘_p_osilive terms; Tests of |
convergence: Comparison test, integral test and D’Alembert’s ratio test; Alternating series: Leibnitz’s
test,Series of positive and negative terms, absolute and conditional convergence.

Unit-III: Multivariable Calculus
Functions of several variables: Partial derivatives,total derivative differentiation of implicit functions,
Jacobian,properties of Jacobians,Taylor’s series, maxima and minima of functions of two variables,
Lagrange’s method of undetermined multipliers.
Unit-1V: Double Integration
Double integrals: Evaluation of double integrals, change of order of integration,double integrals in polar
coordinates,area enclosed by plane curves.
Unit-V: Integration and its Application
Triple integrals: Evaluation of triple integrals, Volume as triple integral: simple problems, volume of
solid, Gamma and Beta functions.
Text Books:
1. Grewal. B. S, “Higher Engineering Mathematics”, 44t Edition, Khanna Publications, Delhi, 2015
2. Erwin Kreyszig, “Advanced Modern Engineering Mathematics”, 10" Edition, John Wiley and
Sons (Asia) Ltd, Singapore, 2017
References:
Reference Books:
1. H. K. Dass, “Advanced Engineering Mathematics”, S. Chand & Company LTD New Delhi,
Reprint 2009
2. John Bird, “Higher Engineering Mathematics”, An imprint of Elsevier, Bu111
3. Bali. N. P and Manish Goyal, “A Text book of Engineering Mathematigs) Q%Eﬂﬂﬁﬂa‘ﬁi 9&5’

iuétES

4. Coimbatore =

nd Epgineering
publications Ltd, 2011 , rtment of Computier Scienced LonomOUS)
4. Veerarajan. T, “Engineering Mathematics™, 3™ edition, Tatah @%\xg}mamjmim“ﬁﬂeﬂ}?q b4 202.

New Delhi, 2011 KinathukadaV



| Journal References:
1. International Journal of Applied Mathematics:
https://www.diogenes.bg/ijam/
2. An International Journal for Theory and Applications:
https://link.springer.com/journal/ 13540

' Web Resources:
1. https://www.simplilearn.com/introduction-to-derivatives-rit3co36vd364-video
2. https://www.khanacademy.org/math/calculus-home/integration-techniques-calc/trigonometric-

|
?
‘ substitution-calc/v/integrals-trig-substitution-1
|
|
|

3. http:/www.dnatube.com/video/11238/What-Are-Conic-Sections
4. https://www.youtube.com/watch?v=AjmWR4kRtVk

2. http://www.cdeep.iitb.ac.in/webpage data/nptel/Core%20Science/Mathematics%201/TOC-

1. nptel.ac.in/courses/111104092/
middle—M 1 4.£1tml

3.Course Outcomes:

After successful completion of the course, the student should be able to: _
___CO.No. Course Outcome 1
Determine inverse, higher integral powers by Cayley Hamilton theorem and (

|
|
|
|

RIOMAI0I1.1 ; . .
convert quadratic form to canonical form by orthogonal transformation. !
A = - - —
b . ... | Testthe convergence or divergence of series of positive terms and alternating
i Ri QI\/L.\' a OJ = caripe by varinne ranhnianac
i et e e e i
| Classify the extreme values of functions of two variables and functional '
RIOMAI013 | y |
[ dependence.
" Apply integration concepts to compute area of the iven surfaces, integrals in
R19MA101.4 (i = . ¢ %
cartesian and polar coordinates.
RISMAILOLS Apply triple integration concepts to compute volume of the given surfaces and
"~ | solid structure and area, volume of the surface using Gamma and Beta functions.
—— . L [T [P
R19CY101 Engineering Chemistry 3 0 0 g:

1. Course Description:

This course provides the Bachelor of Engineering students a solid foundation in the concepts and
applications of chemistry that are pertinent to engineering disciplines. The goal of this course is to
provide students with the knowledge and abilities required for a variety of engineering specialties By
fusing fundamental chemical principles with engineering applications, this course gives an insight to the
engineering students for optimum utilization of resources in scientific, research, technological and
industrial application.

2. Course Objectives:

1. To gain the abilities necessary to become an ideal engineer and to be flexible enough to adjust  to
new advancements in Engineering Chemistry.

2. Including the value of water for industrial use, the basic principles of battery chemistry, and  the
need to prevent corrosion in order to safeguard structures.

3.To study innovative methods and up-to-date chemical knowledge that inspires pupils to
communicate well and express themselves.

4. To gain the necessary understanding of engineering materials, such as glass, refractories, cement, and

Idies

Nanomaterials. SN LA
3. Syllabus ot ["ar{ Board of St
Unit-I: Electrochemistry and Corrosion G e AN e
ViU

and Engineering

Basics of electrochemistry; Electrochemical cell: Reversible and im:vai@ibiiét%?ﬁtﬁi&lﬂ Measurementsi,
- : - : : aCoLeRe QL E sl .
Standard Weston Cadmium cell; Nernst equation and problems; E].ectrﬁdéﬁﬁ?t‘ﬁbfe & trode potential:

] (Autonomous)
- 641202

Kmamukaumu.wa..



| Types of electrodes: Calomel electrode; Electrochemical series: Significance; Conductometric titration;
Potentiometric {itration.

Corrosion: Definition, Classification, mechanism; Factors influencing corrosion; Corrosion control:
Sacrificial anode and cathodic protection method; Corrosion inhibitors; Electroplating of Nickel and
chromium; Paints: Constituents and their function.

Unit-11: Water Technology

Introduction; Hardness of water: Determination of hardness of water by EDTA method; Alkalmlty of
water: Types of alkalinity, Estimation of alkalinity; Domestic water treatment: Pre-treatment, Removal
| of suspended impurities, Disinfection methods; Boiler feed water: Requirement of boiler feed water,

| Boiler troubles: scales and sludges; Treatment of boiler feed water: External treatment: Zeolite process, |

| ion exchange method; Internal treatment method; Desalination: Reverse Osmosis.
Unit-II1: Chemical Thermodynamics

Introduction to thermodynamics; Termmologles Laws of Thermodynamics (only definitions): second
law; Entropy as a thermodynamic quantity; Entropy change of an ideal gas: reversible and irreversible
process, physical transformations; Clausius inequality theorem; Free energy and work function:
Helmholtz and Gibbs free energy function, problems; Gibbs Helmholtz equation, problems; Clausius

Clapeyron equation; Maxwell relation; Van’t Hoff isotherm and its applications.
Unit-IV: Chemistry of Materials B
| Refractories; Classification, criteria of good refractory, properties and its application; Manufacture of
| Alumina, Magnesite and Silicon carbide.

Glass: Manufacture of glass by tank furnace method, Types and properties of glass.
| Cement: Portland cement; Comparison and Manufacture by rotary kiln technology; Chemistry of setting
! and hardening of cement; Role of gypsum.
Nanomaterials: Carbon nano tubes: shape memory alloys; C60 fullerene; Liquid crystals: properties and
its application
Unit-V: Polymer Technology

Introduction; Terminologies; molecular welghl of pc polymers (only definition); Classification of polymers:

' natural and synthetic, thermoplastics and thermosetting plastics; Types and mechanism of |
polymerization: addition (free radical), condensation and copolymerization; Properties of polymers;
some commercial thermosetting resin: Phenol formaldehyde resin, Amino resins, Silicone resins; some
thermoplastics: Polyethylene, PVC, polyvinyl acetate.

l

“Text Books:

1. R.Rathinam., Engineering Chemistry”, Pearson India Pvt.Ltd,2nd edition,2019.
2. S.Vairam and Subha Ramesh ., Engineering Chemistry”, Wiley India, Delhi, 2015.

3.S P.C.Jain and M.Jain. “Engineering Chemistry”, Dhanpat Rai Publishing Company, 16th Edltlon,
New Delhi, 2017.

4, Sivasankar B., “Engineering Chemistry”, Tata McGraw-Hill Publishing Company Ltd, New Delhi,
2008.

References

Reference Books:

1. O.G. Palanna, “Engineering Chemistry” McGraw Hill Education (India) Private Limited, 2nd
Edition, 2017.

2. J.C Kuriacase& J Raja ram, Engineering Chemistry, Tata McGraw Hills Co. New Delhi, 2004.

3. S.S. Dara and S.S. Umare., “A Text book of Engineering Chemistry”, S. Chand Publishing,
12t Edition, 2014.

4. A.Pahari and B.Chauhan., “Engineering Chemistry”, Laxmi Publications, 2nd Editio 2010

5. Devender Singh, Balraj Deshwal, Sathish Kumar.,“Comprehensive Engineering Ch nug.;:é;. Jj\p«
International, 2007. /

Journals: - , [ renant of Domputer >
1. https://onlinelibrary. wiley: COII]/_] 0urnal/15272648 S0 Lshwar College of ENGH

6. H. K. Chopra, A. Parmer “Chemlstry for Engineers”, Narosa Publishing HPHS"?S r%@héBoard of Studids ‘ .
=nce and Entineering

1eering (A wighomous)
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[N e e S R

3. https://benthamopen.com/ TOTHERJ/home/

4 https://www.scimagojr.com/journalsearch.php?q=13540&tip=sid
Video References:

1. https://'www.youtube.com/watch?v=12ENx_Y0dNU

2 https://www.youtube.com/watch?v=hZIMFBuP8zc

3. https://www.youtube.com/watch?v=0GMBpZZtj XM

| 4. https:/"www youtube. com/watch?v=x50D2KZXd54

| 5. hitps:/rwww.youtube.com/watch?v=k RErdKwaAg
MOOC/SWAYAM/NPTEL Courses:

1. https://nptel.ac.in/courses/113104059/lecture _pdf/Lecture®209.pdf
2. https://nptel.ac.in/courses/Webcourse-contents/IIT-

| KANPUR/wasteWater/Domestic%20Water%20TS.htm

| 3. https://onlinecourses.swayam?2.ac.in/nou24 cs03/preview

4. Course Outcomes:

After successful completion of the course, the student should be able to:

| . |
| CO. No. |
| |
TS CHYERU. | |

|

Avply the principles of clectrochemistty and corrosion in Sngiiicering.

R19CY101.2 Understand the quality of water, and its treatment methods.

RI9CY101.3 | Apply the concepts relevant to thermodynamics

| RI9CY101.4 | Understand the Engineering materials.

[ R19CY101.5 Understand the science of polymer and polymer reactions.

r Y s
vourse vutcome I

i L[T]|P

R19CS101 Problem Solving using C : - L .
3 0 0 3

1. Course Description:

This course introduces students to the fundamental concepts of programming using the C language. The
course covers essential topics such as basic C programming constructs, conditional and looping
statements, modular programming, and advanced concepts like pointers, arrays, and structures. Through
theoretical lectures, practical demonstrations, and coding exercises, students will develop problem-
solving skills and learn how to design and implement efficient algorithms to solve a variety of complex
problems.

2. Course Objectives:

1. Equip students with the skills to write robust, readable, and maintainable code for diverse
applications.

2. Instruct students on utilizing control structures and functions to manage program flow, make
informed decisions, and automate repetitive tasks.

3. Enhance students' abilities in optimizing memory usage and promoting code reusability.

4. Guide students in efficiently organizing and processing data, enabling them to write clean, well-
structured code that addresses real-world challenges.

5. Train students in effectively working with strings, user-defined data types, and file operatiops., |

3. Syllabus: ,’:...:‘- LA

Unit-I: C Fundamentals /

Basic computer organization, Problem-solving techniques, Algorithm, FlowchBA M MR adRaydeo’
Introduction to C programming: Phases of a C program, Features of C, K eyBerdstivariadiEName Sdopen
Declaration, Coding Standards, Data Types and sizes: integer, float anfrchstaeterColpese obhstinsg|
Formatted I/0O, Operators, Bitwise Manipulations, Expression EvaluationinaTiypcad2ouversionst
Preprocessor Directives i

Studies

te and Enginear
ing (Autonomao
re - 641202,




J Unit-11: Control Structures

Conditional and Branching Statements: if, if-else, else-if ladder, nested-if, switch constructs, range using
switch, Looping constructs: for, while, do-while -break and continue- goto and Label

Unit-III: Pointers and Functions

Pointer - Types of Pointers: NULL, Dangling, Generic Pointers, Wild pointer, Arithmetic Operations in
Pointer, Pointer to pointer, Functions: The anatomy of a function, Types of functions, Pointers and
Function Arguments: Call by Value and Call by Reference, Function Pointers, return statement,
Recursion, Storage Classcs

Unit-I'V: Arrays

- and Arrays, Array of pointers

Arrays: Declaring and initializing 1D arrays, Two-dimensional airrays, Multi-dimensional arrays,
Variable Length Arrays, Dynamic Memory Allocation, Passing 1D and 2D Array as arguments, Pointers |

Unit-V: Strings, User-Defined Data Types and Files

Strings: Introduction - string handling functions, Two-dimensional array of strings, Structure: Basics of
structure- Nested structures—Array of structures — Pointer to structures — Unions - Bit Fields-Files:
Basics— File Functions - Random Access Files

| Text Books:
| 1. Herbert Schildt, “C — The Complete Reference”, Tata McGraw Hill Publishing Company, New Delhi,

2017.
2. Kemighan B. W. and Ritchie D. M., “C Programming Language (ANSI C)”, Prentice Hall of India

Private Limited, New Delhi, 2010.

References:

Reference Books: i
1. Deitet and Deitel. ~C How to Prograimn”. Peaison Dducation. New Delhi. 2011
2. Simple Prograin Desigin: A Step-by-5lep Appioaciy, Fliil Bdition by Lesicy Anne Robeitson |
Video References: ,
1. https://www.youtube.com/watch?v=EjavYOFoJJ0&list=PLdo5W4Nhv3 1a8UcMN9-
S5ghv8qyFWD9 S
2. https://www.youtube.com/watch?v=irgbmMNs2Bo
MOOQOC/NPTEL /SWAYAM Courses:
i. https://onlinecourses.nptei.ac.in/noc22_cs40/preview
2. htips://onlinecourses.nptel.ac.in/noc23_cs53/preview ‘

4. Course Outcomes:
After successful completion of the course, the student should be able to:

CO. No. Course Outcome

R19CS101.1 | Understand problem-solving techniques and typical programming constructs C

R19CS101.2 | Apply looping and conditional constructs to solve real-world problems

R19CS101.3 | Apply arrays and functions effectively to address complex programming challenges

Understand and apply best practices in pointers, memory allocation and error handling
RI9CS101.4 . .
for modular programming efficiency

Choose and implement complex data structures using structures and Unions, applying

SRS advanced file operations in C for effective problem-solving

R19CS104 Application Design and Development

1. Course Description:

Application Design and Development is a comprehensive integrated course that blends fheoretical
understanding with practical hands-on experience in creating diverse applications. .l_u’{fcx_;{tsj\will delve
into essential web development concepts using HTML, CSS, and JavaScript, mast&fifig {he foundations
of building interactive and responsive web interfaces. Additionally, they will learn version contrgl ‘r“éﬂﬁhes
Git and GitHub, enabling collaborative development and effective 111:1nagem&haifmﬁ%j'c@f3§1rc§ 101

Furthermore, students will explore mobile application development using VR &ﬁpmﬂﬂﬁyﬁcﬁrﬁﬁlﬁn

application development with Construct 2, and image/video editing -USing Rlenditede nlsEﬂgingﬁgwg(
Kinathukadavu. Col

ALons. j Engméehng
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combination of theoretical lectures, interactive labs, and project-based learning, students will gain the |
skills necessary 1o design, develop, and deploy various types ot applications.

2. Course Objectives:

1. To design and build visually appealing and interactive web pages using HTML and CSS, creating
a strong foundation for web development
2. To make students to create dynamic and interactive web pages using JavaScript, cnhancing user
experience and adding functionality to web applications
3. To create and manage Git repositories how to collaborate using GitHub, including forking,
cloning, and pull requests
To develop mobile applications for Android devices using MIT App Inventor's visual blocks |
programming

=

3. Syllabus:

|
‘ 5. To create 2D games using Construct 2 and edit multimedia content using Biender I
|
I
|

| Unit-1: HTML and CSS

Software Development: SDLC (Waterfall Model)- Phases - Methods and Practices- Introduction to web- |
Standards and Terminologies. HTML: Introduction and versions-HTML 5-standards and tags-Head and |
Body-List-Labels-Tables-Forms-Videos and Audios-Figure, Figure Captions, Images CSS: Introduction-
Embedded Types-CSS Selectors-Borders, Margins, Paddings-Colors and Backgrounds- Introduction to
Bootstrap-Tailwind CSS |

Applications: Static website design for an organization, Report building, Color Palette design

Unit-11: Interactive Web Design using JavaScript

| Introduction-Java Script adding Tcchnigucs-Variables and Opcrators- Conditional and Control
| Statements- Data Types and Functions-Events-Form Validation-Page Redirect-Java Script Exception |
Handling-Document Object Model (DOM)

| Applications: Dynamic website design for an organization, Picture Slideshow, Weather Forecast Report |

! Unit-III: Git, Git Hub and Shell Scripting '

| Introduction to Git and GitHub-Terminologies-Local Repository Actions- Remote Repository Actions-
Advanced Repository Actions-Branching-Merging-Software Developers Communities: Google
Developers Group, Google Student Developers Community, Linux Developer Community, Stack
Overflow, Kaggle Shell Scripting: Processing (PS) and Listing (LS)- File Creations and Handling-Users
and Groups

Applications: Setting up local repository, Managing multiple branches, CRUD with Shell scripting

Unit-IV: Mobile Application Development with MITAI

Types of Mobile OS (Android and I0S)-Architecture- Phases of Mobile Application Development -MIT
app inventor-Components-Viewer-Properties — Publishing an app

Applications: Talk to me, Ball Bounce, Digital Doodle, Mood Ring, Translation App, To do list, Opinion
Pool, Map the movement -

Unit-V: Template-Driven Applications and Multimedia

Content Management System: Dynamic content-Web flow - Collection fields — Search Engine
Optimization, Multimedia: Design with Canva and Blender- Image and Video Editing —Game
Development with Construct 2

Applications: Creative blog development, My Portfolio, Simple games (Ball bouncing, Brick ball game,
Model Building)

Text Books: QL/?‘:i!"f_..{r-"\f""'
1. Internet & World Widej.Web How to Program, 5th edition, by Paul Deitel Harvey afeéﬁqlﬁ é}bbﬁpa\'d g

Deitel, Pearson Publication, 2018. ¢ of Computer Scie
2. App Inventor 2: Create Your Own Android Apps 2nd Edition by David%%lg%ﬂwig?

Spertus, Liz Looney, 2014. Sh s‘,{‘;nathuk"dﬂl' Coimb;
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Reference Roake-

1. CS50's Web Programming with Python and JavaScript - https://cs50.harvard.edu/web/2020

2. Get Coding! Learn HTML, CSS & JavaScript & Build a Website, App & Game — by Young
Rewired State, Walker Books, 2016.

3. Version Control with Git, by Jon Loeliger, Matthew McCullough, 2nd Edition, 2012.
4. Ultimate-web-design-course-https://university. webflow.com/courses/ultimate-web-design- course |

Web References: r

1. https://'www.w3schools.com/html/html _css.asp

| 2. https://www.javatpoint.com/javascript-tutorial
3. https://www.freecodecamp.org/news/introduction-to-git-and-github/
| 4. https://appinventor.mit.edu/explore/ai2/tutorials
5.  https://www.construct.net/en/tutorials/beginners-guide-construct-47
6.  https://www.blender.org/support/tutorials/
MOOC/NPTEL /SWAYAM Courses: '.
1. hitps://in.coursera.org/learn/html-css-javascript-for-web-developers '

| 2. https://amigoscode.com/p/git-github

4. Course Outcomes:

After successful completion of the course, the student should be able to:

! CO. No. ! Course Outcome

o | Utilize HTMLS and CSS fo develop responsive web
R19CS104.1 el

| Create Interactive web applications using J avaScript_
R19CS104.2 !

' Rl9CSlO4 g Analyze and apply GIT and GIT HUB operations and advanced reposilory actions

R19CS104.4 * Create mobile applications using MIT app inventor

R19CS104.5 | Create simple game applications using Construct

R19HS151 Technical English IZJ LL 1; g

1. Course Description:

This course aims to educate the first year BE/B.Tech students in basic principles of English language,
facilitate them to use vocabulary in different academic and professional contexts. It also cultivates
their LSRW skills, namely listening, speaking, reading and writing skills thereby improving their
proficiency in oral and written communication in technical English. It also covers all the areas of
grammar, word formation, summarizing, report writing, which are necessary for the students of
engineering sciences.

2. Course Objectives:

1. Enable leamers of Engineering and Technology to develop their basic communication skills in
English.

2. Emphasize specially the development of speaking skills amongst learners of Engineering and
Technology.

),
3. Ensure that learners use the electronic media such as internet and supplement the Icamm 12/
materials used in the class room. 5 s
n- Boarﬁ of Stug
4. Inculcate the habit of reading and writing leading to effective and effici it 25 g(epe ce af
—AA‘\' nf(‘amDU er n
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Unit-I: Basic Language Development % mh;.hadavu Coimbatore
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Reading: Types of Reading, Skimming and Scanning, Reading Compr chension




‘ Writing: Word Formation, Sequence Words, Types of Sentences, Hints Development, Informal
Letters—Congratulating, apologizing, etc
Grammar: Parts of Speech, Articles, Tenses.
Unit-11: Different Strategies of Reading
Reading: Articles from Newspapers & Magazines, Cloze Exercises
Writing: Instructions, Recommendations, Paragraph Writing
Grammar: Homonyms, Homophones, Homographs, Subject — Verb Agreement, Modal Verbs, Question
Types, Wh-type, Yes/ No and Tag Questions.
Unit-II1: Group Interaction
Readlng Reading for Spemﬁc Information & Identlfymg Lexical and Contextual Meaning
| Writing: Formal Letters—Seeking Permission for Industrial Visit, Letter of Invitation
| (acceptance/declination), Jumbled Sentences
| Grammar: Cause and Effect Expressions, Purpose & Function, Compound Nouns.
Umt-IV Introduction to Effective ertmg
Readmg Summarlzlng, Paraphrasing, Note Making
Writing: Business Letters (Enquiry, Calling for Quotations & Placing Orders), Email-Etiquette, Writing
Emails, Free Writing on any given topic
Grammar: Phrasal Verbs, Single Sentence Definitions.
Unit-V: Technical Writing Practice
Readmg Readmg Practice based on Competltlve Examinations
| Writing: Preparing Transcript for a Speech, Pictorial Representation (Charts —Flowcharts, Pie Charts,
Bar Charts, Tabular Column, etc)
Grammar: Single Word Substitute, Abbreviations & Acronyms, Spotting Errors.

| List of Exercises:
|

|
[

|
|

1. Listening - Listening Types - Listening o Audio {iles and answering

i 2. Listening - Listening for specific information — Listening to announcements and Radio
| Broadcasts

' 3. Listening - Listcning to TED Talks & News Reading from English News Channels (CNN,
I NDTV, India |
‘ . Today etc.) :

Listening - Listening Comprehension and answering accordingly.

4
5
6. Listening - Listening to Eminent personality interviews & other forms of interviews
7. Speaking - Introducing oneself & family - Role Play

8. Speaking — Extempore - Just A Minute (JAM) Sessions

9. Speaking - Group Discussion

10. Speaking - Narrating a story

11. Speaking — Compering, Welcome Address & Vote of Thanks

Text Books:
1. Jack C. Richards, “Interchange Student’s Book 17, Cambridge University Press; Fourth
Edition, 2015.

2. 2.S.N. Mahalakshmi, “Technical English for Engineers”, V. K. Publications; Chennai, Eighth
Edition, 2020.

References:
Reference Books:

1. Rizvi M.Ashraf, “Effective Technical Communication”, Tata McGraw Hill Pubhshm,q N1

2. Andrea J.Rutherford, “Pearson Education” Inc. and The Darling Kindersley dhdihistang [ Sinz]) d of

Company; New Delhi, 2015. U{ SN Nt
btudies
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| 3. Raman, Mecnakshi and Sharma, Sangeetha “Technical Communication Principles and
Practice”, 4. Oxtord Universily Press; New Delhi, 2019.

|
4. Richards C. Jack, “Interchange”, Fourth edition; Cambridge University Press, 2020.
5. Butterfield, Jeff, “Soft skills for Everyone”, Sixth Indian Reprint, 2018.

| Video References:

1. https://www.youtube.com/watch?v=tBtcorpcMz4

|
|
2. https://www.youtube.com/watch?v=L123¢ChDSKE ‘
i
|

3. https://www.youtube.com/watch?v=ty Aty AdCStM
| Web References: ‘
1. https:/leo.stcloudstate.edu/grammar/subverag.html

2. http://www.learningdifferences.com/Main%20Page/Topics/Compound%20Word%20Lists/Com
pound Word %20Lists_complete.htm

http://examples.yourdictionary.com/examples-of-active-and-passive-voice.html
hitp://www.perfectyourenglish.com/grammar/numeral-adjectives.htm

https://en.wikipedia.org/wiki/Commonly misspelled English words

SO OB e g

https://www.englisch-hilfen.de/en/grammar/if. htm

7. http://www.englishforeveryone.org/Topics/Reading-Comprehension.htm

MOOC/SWAYAM/NPTEL Courses:

1. https://www.udemy.cony/topic/communication-skills/tree/ '

! 2. https://www.bbc.co.uk/learningenglish/english/course/how-to-speak-english

4. Course Outcomes:

After successful completion of the course, the student should be able to:

CO. No. _ Course Outcome

Apply basic reading techniques, construct clear sentences for informal

RI9HSI151.1 correspondence, and enhance grammar and listening skills for effective
communication.

RI9HS151.2 Analyze complex texts, formulate precise instructions and recommendations, and
utilize advanced grammar in spoken communication.

R19HS151.3 Simplify specific and contextual information, compose formal letters, and actively
engage in group discussions.

R19HS151.4 Interpret and take notes proficiently, compose professional documents and emails,
and demonstrate strong listening skills.

R19HS151.5 Analyze and create detailed technical documents and visual aids, and deliver formal
presentations and conduct interviews with confidence.

R19CY111 Chemistry Laboratory {']' '(I; 12) ¢

1. Course Description:

Engineering students can gain practical experience and understanding of chemical principles necessary
for engineering practice which will help them to get exposed to fundamental laboratory procedures,
improve their comprehension of chemical topics to build their critical thinking and” ];roblem-solvmg

abilities. ﬁhh/.'i_;' )
2. Course Objectives: 1rrlﬂd“ maard of Siudig
a i

1. To equip engineering stadents with precise measurement ted‘uuques ngﬁmleﬂﬁﬁ%h&ﬁrﬁ?d
el n (;5
proper equipment usage, and adherence to experimental protoEols. Engmee! ing
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‘ 2. Through hands-on experiments, reinforce theoretical concepts from lectures, providing practical
insights into chemical phenomena, reactions, and properties.

3. To develop critical thinking through engaging in experimental design, data analysis, and problem-
solving to apply scientific reasoning, identify errors, and address challenges, fostering a stronger
grasp of the scientific method.

4. To cultivate teamwork by collaborating in group lab activities, enhancing communication, task
delegation, and cooperation skills essential for success in engineering and beyond.

5. To prioritize safety protocols and hazard awareness to instill a safety-oriented mindset, ensuring
responsible conduct and risk mitigation during experiments.

List of Experiments_:

1. Determination of total, permanent and temporary hardness of water by EDTA method.
Estimation of copper in brass by EDTA method.
Determination of alkalinity and TDS of water sample.

Estimation of chloride content in water by Argentometric method.

AR GRS

Determination of strength of acid by Conductometric titration (strong acid Vs strong base & strong
base vs mixture of acids).

6. Determination of strength of given hydrochloric acid using pH meter.

3. Syllabus: |

| 7. Estimation of ferrous ion content of the given solution using Potentiometer.

8. Determination of do content of water camnle by Winkler’s method.
Text Book: o
1. R.Rathinam.,” Chemistry Lab Manual”, Gems Publishers, 2019.
| References: = -

8. Danicl C Harris, “Quantitative Chemical Analysis”, W. IL. Freeman and Company, Noew Yoik, 7%

|
|
|
‘ 7. Vogel’s, “Text book of Quantitative Chemical Analysis”, Pearson Publications, 2014,
I
! Edition 2007.

4.Course Qutcomes:
After successful completion of the course, the student should be able to:

CO. No. Course Outcome
RI9CY111.1 | Analyse the role of water quality related parameters.

RI19CY111.2 | Design the engineering materials against corrosion.

Competent in applying the Argentometric method to precisely determine the chloride
RI9CY111.3 | content in water, as well as in data analysis, laboratory procedures, and safety protocol
observation.

Execute conductometric titrations and implement your understanding about the

R19CY111.4 - . . .
estimation of the substance from the given sample through data interpretation.

Implement the electrochemical methods to measure the concentration and amount of
R19CY111.5 | unknown chemical substances by validating the data using calibration techniques
essential for quantitative analysis.

LT : L[T/F[é] -
R19GE111 Engineering Practices Laboratory 0 |@1 4] 2
1. Course Description: Chairman - Board of Studies ]
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‘ plays a crucial role in fostering practic_al_ski_lls, enhancing problem-solving abilities, and bridging the gap |
between theoretical learning and real-world engineering applications. The course equips engineers with
practical skills, critical thinking abilities, and hands-on experience essential for tackling real-world
‘ - L=

challenges and succeeding in their future careers.

2. Course Objectives:
1. To provide exposure to the ‘students with hands on experience on various basic engineering
practices in Computer Science, Mechanical, Electrical and Electronics Engineering.
2. To enhance the problem-solving abilities of the students by bridging the gap between the
theoretical learning and real-world engineering application.

| 3. Syllabus

Group A (Computer Science & Mechanical)

Computer Science and Engineering Practices

Assembly & Disasse_mbly
1. Identifying components of disassembling and assembling the PC

| Troubleshooting
1. Basic H/W and S/W troubleshooting

| Mechanical Engineering Practices

|
|
|
|

|
‘ Plumbing
|
|

1. Construction of pipeline using fittings: joints, gate valves. taps. reducers: examine the functions

o 1nale
AAAAAAAAA — WOULS.

2. Develop plumbing connection of a residential building involving minor troubleshooting

| Basic Machining

| 1. Inspect the dimension of the given work piece after executing simple lathe operations

Rapid Prototyping

| 1. Additive Manufacturing of 3D component without support structure
2. Additive Manufacturing of 3D component with support structure

Study and assemble/ maintenance the following (Demonstration only):

1. Different types of pumps, Dynamic: Centrifugal pump, Submersible pump; Positive
Displacement: Reciprocating Pump

Experimental learning on basic connections with minor troubleshooting of Refrigeration System.

3. Experimental learning on basic connections with minor troubleshooting of Air-Conditioning
System.

|
|
|

Group B (Electrical & Electronics)

Electrical Engineering Practices

a) UPS Connection - Hands on exercise on basic electrical connections with UPS Connection
b) Domestic Wiring - Hands on exercise on basic domestic wiring
c) Safety Precautions - Hands on exercise on electrical earthing and safety precautions

d) Renewable Energy - Design of Solar PV System for Residence (Study)

Electronics Engineering Practices ./ :Bm %';'La"q{udies .

a) Soldering - Study of Electronic Components & Equipment — Soldering PERRIEEAN ~ = ceand Erjainze
tment of Computer SCE- g (Au! L 3mous)
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| ¢) Automation Projects - Projects on home automation

4.Course Qutcomes:

After successful completion of the course, the student should be able to:

CO. No. Course Outcome

 RI9GElL11.1 | Perform the basic troub]eshoo_tin_g of the PC ElcTuding assembly and_disassembl;
Identify minor plumbing troubleshooting in residential buildings and develop 3D

e component by additive manufacturing o - ety
| RI9GEI13 Insp;ct work piece after executi.ng basi.c machining operations like turning, drilling &
! | tapping and minor troubleshooting, maintenance task in an AC & pump/motor. 5
R19GEI1] 4 f Perform basic domestic wiring of a residential building with provision of inverter and

| safety measures and Design solar PV System for residence.
R19GE111.5 | Execute basic home automation projects.

r :
|' R19CS111 ! Problem Solving using C Laboratory

L 1

il Coursc Dcscription.:

L|T|P]
0. 0/4]

N|ﬁ'

The Problem-Solving Using C Laboratory is a practical course designed to complement theoreticall
knowledge with hands-on experience in programming using the C language. Through a series of laboratory|
sessions, students will delve into the basic concepts of C programming, including conditional and looping|
Istatements, modular programming, and advanced topics such as pointers, arrays, and structures. By activeiyI
engaging in coding exercises and projects, students will develop problem-solving skills, alzorithmic thinking,

fannd proficicncy i implemceniing etlicient solutions o vatious cowmputational problcins. i

2. Course Objectives:

1. Instruct students on dgvcloping robust, readable, and maintainable code for a variety of applications.
i 2. Teach students to effectively use control structures and functions to manage program flow, make

| decisions, and automate repetitive tasks.

! 3. Enhance students' ability to optimize memory usage and promote code reusability in their programs.

4. Guide students in organizing and processing data efficiently, enabling them to write clean, structured
code that addresses real-world problems.
5. Train students in working proficiently with strings, user-defined data types, and file operations

3. List of Experiments:

1. Develop flow charts and solve simple real-life or scientific or technical problems (Traffic signal control /
Water level controller / Temperature control system / Automatic washing machine control system /
Automatic Street light control system / Electricity Billing / Retail shop billing /Computing Electrical
Current in Three Phase AC circuits) (Minimum 3 problems)

2. Implementation of applications of input and output statements. (Integer, char, Float, string input and
output, ASCII value of character, User details)

3. Implementation operators and expressions (Centigrade to Fahrenheit, Quotient and Remainder, Kilometres
per hour to miles per hour, Hour and Minutes, Profit Calculator)

4. Implementation of real-time applications using conditional statements. (Vowel or Consonant, Eligible for
casting vote, Leap year or not, Display the description for the given grade, Display number of days in a
month, Calculator, Triangle type, Roots of a quadratic equation)

5. Implementation of technical applications using iterative loops (Display first N natural numbers, Read N
numbers and find their sum and average, find cube of the number up to a given integer, Multiplication
table, Sum of N natural numbers, Sum of N natural odd numbers, Pattern printing) al .

6. Implementation of the one-dimensional array (Display the array elements, Elements/infieverse order, Sum

il L3
- of array elements, make a copy of array elements, Maximum and minimum, odd ngiéfrg'évcn sum)
7. Implementation of a two-dimensional and multi-dimensional array (sum, iﬁbﬁ%cgigﬂﬁrggm&w&@?

multiplication, frequency of even numbers, print diagonals, sum of diagonal cl&HRl ,acoé?gla‘g'{-_)len ceand

K.\nathukadm‘u. Ca
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8. Implementation of Functions in the program (Factorial, largest nu mbg@pﬂeﬁ'@ﬁhﬁb&o éﬂPn of digitss priniéy atoncitiousd
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9. Implementation of real-time applications using recursion (factorial, Fibonacci series, count digits of al
number, length ot string, prime or not, GCD, sum of all digits, palindrome)
10. Implementation of a pointer in applications (swap two numbers, print string, read array elements, double
pointer, find the maximum number, palindrome, reverse array, dynamic memory allocation)
11. Implementation of strings handling functions with and without library functions (compare two strings,
reverse, concatenate, copy, palindrome, count number of characters, number of words, find, replace)
! 12. Implementation of file-handling operations (read, write, append file, compare two files, read student
| details and store into files)
13. Implementations of Structure in real-time applications (Accept & display employee details, Calculate
total payment of workers, Library operations, Menu-driven program for employee structure)
14. Implementations of Union in programs (Accept & display employee details, Calculate total payment of|

|
| workers, Library operations, Menu-driven program for employec structurc) [
|

{ 15. Mini Project: Develop an application for any real-world problem

[_

'Reference Books:
1. Herbert Schildt, “C — The Complete Reference”, Tata McGraw Hill Publishing Company, New Delhi,
2017.
2. Kemighan B. W. and Ritchie D. M., “C Programming Language (ANSI C)”, Prentice Hall of India
Private Limited, New Delhi, 2010.
I3, Deitel and Deitel, “C How to Program”, Pcarson Education, New Delhi, 2011.
! 4. Simple Program Design: A Step-by-Step Approach, Fifth Edition by Lesley Anne Robertson |
'Video References:
| 1. https://www.youtube.com/watch?v=EjavY OFo0JJ0&list=PLdo5W4Nhv31a8UcMN9- I
| 35ghv8qyFWD9 S |
| 2. hilps//www.youtube.com/watch?v=irgbmMNs2Bo
IMOOT/NPTEL /SWAYAM Courses:
‘ 1. https://www.udemy.com/course/c-programming-20 [ 9-master-the-basics ‘
2. htips://www.tutorialspoint.com/cprogramming

4. Course Outcomes:
After successful completion of the course, the student should be able to:

CO. No. - Course Outcome
R19CS111.1 | Design solutions for real-world problems with programming constructs
R19CS111.2 | Solve complex programming problems with arrays and functions
R19CS111.3 | Implement dynamic memory addressing techniques with Pointers
R19CS111.4 | Implement various error-handling techniques for file operations

Implement complex data structures such as structures and unions in C to manage and

R19CS111.5 : .
organize data effectively

RI19EM101 SOFT SKILLS

1. Course Description:

This course on Soft Skills is designed to enhance the professional development of engineering students
by refining essential interpersonal and communication skills. It focuses on cultivating critical
attributes such as effective communication, active listening, teamwork, leadership, and time
management. The course also emphasizes the importance of professional etiquette, advanced
communication techniques, technical writing, and the ability to navigate formal and informal contexts.
By integrating these elements, students will develop the competencies necessary for sugcessful
collaboration, decision-making, and professional growth in the engineering field. / J/ / |

2. Course Objectives: 0?0“"'—/\-*"“ .

1. Develop foundational language skills by reinforcing key communicatioieprineiples. < e‘ anc Bl :aineering
2. Instill positive behavioural traits to prepare students for ﬁgﬂmﬁmtmﬁmFlﬂt?fié%s%mzﬁ :_-{r s
AR gri Eshwar College of Engineering {Aupe:
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3. Equip students with the knowledge and skills needed to commupicatg, idgdsvan Golnlaigifes, >4 202




promoting a sense of responsibility and active citizenship.

4. Enhance lecadership abilities, teamwork stratcgics, and the capacity to foster effective
connections through impactful communication.

5. Strengthen confidence and public speaking skills by offering experiential learning and
techniques to overcome presentation anxiety and communicate effectively in front of an
audience.

3. Syllabus:

Unit-I: Personality and Professional Development Skills

| Interpersonal skills: communication skills, active listening, teamwork, empathy, leadership,
motivation, social skills — effective body language — workplace etiquette — types of speeches:
memorized speech, manuscript speech, impromptu, and extempore.
Unit-II: Advanced Communication Skills

Word and sentence stress — clear individual sounds — intonation patterns — pronunciation — mother
tongue intrusion — tongue twisters - conversation practice: discourse markers, slang, colloquial
expressions, collocation - making mini presentations — extending on conservations — collaborative
task.

Unit-I11: Effective Communication Skills

Verbal and non-verbal communication - formal and informal Enghsh - grammatlcal features: |
impersonal passives, nominal compounds, third persons, empty verbs, present tense, imperatives,
active voice, jargon, cliches — presentation skills - resume preparation - group discussions — mock
| Interviews. mawys B8 = — = |
Unit-IV: Team Skills and Interpersonal Communication ]|

~ Adiadim~e clocto
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Personal skills: time management, motivating others, assessing altcmali 'es and making decisions,
ot

i P uo nu ] 'J”""‘\‘l‘l“ ! aliCi EISCuSDIOH — dbbat |
| Unit-V: Engineering Journalism [

Technical writing style: accuracy, conciseness, clarity, objectivity — abstract writing — technical
documents writing - blogs - cditing - copyrights - plagiarism
References:

Reference Books:
1. Norman Lewis, “Word power made easy”.2020.

2. Sylvia Reyes,” Team Building: The Ultimate Guide to Build &amp; Manage Winning Teams”,
MC Graw hill, 2014.

3. Dan Clay, how to write the perfect resume 2018.
4. Tyler Hayden,” Communication Activities: A Team Building Activity Book”, 2019.
5. Ian Tuhovsky, “Communication Skills Training: A Practical Guide to Improving Your Social
Intelligence, 2019.
6. Presentation, Persuasion and Public Speaking (Positive Psychology Coaching Series Book, 2015.
Magazine References:
1. The IUP Journal of Soft Skills - https.//iupindia.in/softskills.asp
2. Soft Skills Personality Development for Life Success
https://reader.magzter.com/preview/41f6bySblmhoudqOk43xgh4388150/438815

Video References:
1.https://youtube.com/playlist?list=PLLy_2iUCG87CQhELCytvXhOE ybOOl_ q&feature=shared

2 https://youtube.com/playlist?list=PLzf4AHHIsQFwJZel _.]2PUy0pWJVUg~]7KJJ&f{_'eul“u1rc—shau§.i’q ’ __,'.,\J_ £l
3.https://m.youtube.com/watch?feature=shared&v=DUIsNJtg2]8 O“;é’ ot

"
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4. Course Outcomes: . ) )
er Science and Engineer

After successful completion of the course, the student should be ablgefgaﬂment of Compu‘tc . g
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Course Outcome Kinathukadavu, Coimbatgre - 641 202.

CO.No.

4 Understand and apply interpersonal skills to enhance professional interactions and
RI9EMIOL.1  fooal-setting,




| ‘ ; Demonstrate clear and effective communication in reports and presentations to
RIGEMIOL2  khowcase professional skills.

Utilize advanced communication techniques to improve verbal and written
RISEMIOL.3  leffectiveness.

Analyze team dynamics and personal skills to enhance individual and group
RI19EMI101.4  jperformance.

Create accurate and concise technical documents to uphold high standards in

RI9EMIOL.5 . i )
engineering journalism

SEMESTER I1

R19HS551 Business English i '2‘ i

C -
i/

1. Course Description: il o
This course is designed to develop a complete view of Communication, its scope and importance to the
learners. The Learners will be introduced to a range of situations, which will enhance their understanding

| of the Communication Process and develop their Practical Skills in Listening, Speaking, Reading and
Writing. Further, this course will enable the learners to plan for effective presentation by gathering relevant
information, determining audience needs, and defining presentation purpose.

2. Course Objectives:

1. Develop strategies and skills to enhance their ability to read and comprehend Engineering and
technology texts.
2. Strengthen their listening skills which will help them to comprehend lectures and talks in their |
areas ot specialization.
3. Develop their speaking skills to make technical presentations.
4. Foster their ability to write convincing job applications and effective reports.
5. Build their confidence to participate in Group discussion.
3. Syllabus: _
Unit-I: Types of Conversation i
Reading: Reading for Information
Writing: Checklists, Process Description
Grammar: Regular and Irregular Verbs, Discourse Markers, Single Word Substitute
Unit-II: Listening Comprehension
Reading: Reading Longer Texts and Practicing Speed Reading
Writing: Job Application with Resume, Autobiographical Writing
Grammar: If Conditionals, Active and Passive Voice
Unit-III: Presentation Skills
Reading: Reading Business Plans and Reports
Writing: Memorandum, Circular, Notice, Agenda, Minutes of Meeting
Grammar: Degrees of Comparison, Numerical Adjectives.
Unit-IV: Report Writing
Reading: Descriptive and Narrative Passages
Writing: Report Writing, Types of Reports - Feasibility, Accidental and Incident Report
Grammar: Using Idioms in Sentences, Simple, Compound and Complex Sentences.
Unit-V: Interview Skills
Reading: Intensive & Extensive Reading, Note-Making
Writing: Preparing Technical Proposals
Grammar: Extended Definitions - Reported Speech - Embedded Sentences.

AL
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| List of Exercises:
Listening: Listening Comprehension and Answering

Speaking: Conversation Building

Listening: Listening to Various Technical Talks and Summarizing

Speaking: Describing a Process

Listening: Listening to Class Room Lectures and Seminars — Preparing Hints
Speaking: Process Description for a new product

Listening: Listening and Note taking practice

Speaking: Techniques to develop effective Presentation — Oral Presentation
Listening: Listening to Foreign Speakers and interpreting promptly |

S ENSY 2 & WY =

A

10. Speaking: Reviews (Books, Novels & Movies)- Technical Presentation

| Text Books: :
1. Jack C. Richards, “Interchange Student’s Book 17, Cambridge University Press; Fourth |
|
|

Edition, 2015.
2. 2.S.N. Mahalakshmi, “Technical English for Engineers”, V. K. Publications; Chennai, Eighth
Edition, 2020. .
| References:
| Reference Books:
1. Rizvi M.Ashraf, “Effective Technical Communication”, Tata McGraw Hill Publishing Company;
| New Delhi, 2015. .
2. Andrea J.Rutherford, “Pearson Education” Inc. and The Darling Kindersley Publishing Inc.,
2020.
| 3. Raman, Meenakshi and Sharma, Sangeetha “Technical Commuiication Principles and Practice”,
: Oxford University Press: New Delhi. 2019.
4 Richards O Jack, “Inteichange”, Fourth edition; Caimbiiage University
5. Butterfield, Jeff, “Soft skills for Everyone”, Sixth Indian Reprint, 2018.
Video References:
1. https://www.youtube.com/watch?v=tBtc6rpcMz4
2. https://www.youtube.com/watch?v=L123¢cChDSKE
3. https://www.youtube.com/watch?v=fyAtyAdCStM
Web References:
1. https://leo.stcloudstate.edu/grammar/subverag.html
2. http://www.learningdifferences.com/Main%20Page/Topics/Compound%20Word%20Lists/Compo
und_Word_%20Lists _complete.htm
http://examples.your dlctlonary.com/examples-of-actlve—and-passwe—vowe.html
http://www.perfectyourenglish.com/grammar/numeral-adjectives.htm
https://en.wikipedia.org/wiki/Commonly misspelled English words
https://www.englisch-hilfen.de/en/grammar/if.htm
7. http://www.englishforeveryone.org/Topics/Reading-Comprehension.htm
MOOC/SWAYAM/NPTEL Courses:
1. https://onlinecourses.nptel.ac.in/noc22 hs05/preview
2. https://onlinecourses.nptel.ac.in/noc23 hs72/preview
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4. Course Outcomes:
After successful completion of the course, the student should be able to:

CO. No. Course Outcome
Develop fundamental professional communication skills to effectively navigate and
RI19HS551.1 o : A
overcome barriers in business conversations. N, |
R19HS551.2 Construct professional emails, memos, and letters, and draft formal busint Rycﬂgm
and proposals. n
R19HS551.3 | Develop skills in negotiation and persuasion, recognize cultural dlf’fﬁgm@ngggpd of Studies a
conflict resolution strategies in business. of Computer-Science and Engineerin

RI19HSS551.4 | Plan and deliver well-structured business presentations Wﬁﬁﬁﬂ%‘&ﬁ*mmﬂl ?’#Snmnnm g (Autonomoui
Kinathukadavu, Cmmbatore - 641202.




| RIOIISSS] S | Build organized business reports, execulive summaries, and documentation with |
| | precision and clarity. _ i

R19HSS552 Basic Japanese

L|T][ P C
2 |0

1. Course Description:

The primary objective of this course is to provide a solid foundation in speaking, listening, reading, and
| writing Japanese. Through interactive lessons and practical exercises, you'll learn essential vocabulary,
| grammar structures, and pronunciation. Additionally, this course will introduce the various facets of the
| Japanese culture with cultural insights and real-life scenarios, thereby enhancing their awareness of the
| cultural subtlctics inherent in the language.

2. Course Objectives:

1. Develop proficiency in basic Japanese language skills including speaking, listening and reading and

writing to facilitate effective communication in everyday situations.

] 2. Acquire a solid understanding of the fundamental Japanese grammar structures, vocabularies and
pronunciations to construct simple sentences and engage in basic conversations.

5 Enhance language proficiency through interactive activities, role-plays and rea-life scenarios,

' fostering practical language usage and confidence in communication.

‘ 4. Build a foundation for further language study and cultural exploration, enabling the students to

‘ pursue advanced language proficiency and deeper cultural understanding.

b

3. Syllabus

= —_— —_— i

Unit-I: Introduction to Japanese Scripts and Basic Greetings

| Japanese Scripts (Hiragana & Kaiakana) — Daily greetings and expressions — Introduction 1o gramimar |
| particles—N1 wa N2desu - N1 wa N2ja arimasen — Phrase/Sentence ka — N1 mo N2desu - N1 no N2desu |
| — Honorific suffixes (san, kun, chan) — Demonstrative words (Ko, So, A & Do series) — Soudesu — |
Soudesuka — Soudesunc — Sou ja arimasen/Chigaimasu — S1 ka S2 ka - N1(noun) wa N2(place)desu — |
Numbers — Days of the week — Days of the month ‘

Unit-I1: Introduction to Concept of Time

Ji, fun, pun — Ima wa nan ji desuka — Introduction to verbs (group I, group II, group III verbs) — Verb
tense forms — V masu — V mashita — V masen — V masendeshita — N(time) ni V - N1 kara N2made - N1
to N2— N to V — S ne — N(place) e ikimasu/kimasu/kaerimasu — Doko(e) mo ikimasen/ikimasendeshita
— itsu — S yo - Introduction to de particle — N(place) de V — N(vehicle) de ikimaswkimasuw/kaerimasu —
N(tool) de V — N o V(transitive) — N o Shimasu — Usage of nan and nani — V masenka — V mashou,
mashouka — Honorific prefixes(o/go) — “word/sentence” wa ~go de nan desuka — N(person) ni
agemasu/moraimasu/kuremasu — V mou mashita.

Unit-III:Introduction to Adjectives

I ending adjectives — na ending adjectives — forms of adjectives(negative form, past form) — I ending
adjective >ku/Na ending adjective—>ni narimasu — degrees of adjectives — S1 ga S2 — N ga adjective —
N ga arimasw/wakarimasu — degrees of adverbs — degrees of quantity — S1 kara S2 — Doushite —
Nl(place) ni N2(noun) ga arimasu — Nl(noun) wa N2(place) ni arimasu/imasu — N1l(noun) no
N2(position) — N1 ya N2 nado.

Unit-I'V:Introduction to Counters

Counters for objects — Counters for person — Ikutsu — nant+counter suffix — kurai and gurai —
Quantifier(period) ni frequency counter(kai) — Quantifier/Noun+dake - N1 wa N2 yori “adjective’” desu
- N1 to N2to Dochira ga “adjective” desuka — N no naka de nani/doko/dare/itsu ga:“adjective” desuka —

Interrogatives ka/mo/demo. Vo ,

/ /7 f {
Unit-V: Verb Conjugations and their Usages a irmaﬁ;t'_\_dé.f—;\a#ﬁf.gwﬂies
5.1: V masu form and its usages Ty 'Computer Scienc.e and
N ga hoshii desu — V masu form tai desu — V masu form ni ikimasg{#ﬁggwékz{aﬂmgwwf' "ﬁs%ri%gl%

mashouka. Kinathukadavu. Coimbatore -

Engineering
itonomous)
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| 5.2: V te form and its usages ) - |
V te form kudasai — V te form imasu — V tc form mo iidesu — V te fonn wa ikimasen — shirimasu,
shirimasen, shitte imasu — te form of adjectives — V1 te form kara V2 — douyatte — V te form
agemasu/kuremasu/moraimasu

5.3: V nai form and its usages

V nai form de kudasai — V nai form kereba narimasen — V nai form to — V nai form kutemo iidesu — ‘
N(time) madeni V. :
| 5.4:V dictionary form and its usages |

V dictionary form koto ga dekimasu — Shumi wa N suru/V dictionary form koto desu — N

no/Quantifier(time)/V1 dictionary form maeni V2 — nakanaka — zehi/zettai/mochiron — V dictionary !

form jikan/youji/yakusoku. |
|

5.5: V ta form and its usages

| 'V ta form koto ga arimasu — V tari, V ta ri Shimasu — usage of plain form and polite form — kedo — noun
modification using V plain form — V plain form/N no toki ~.

5.6: If clause
V dictionary form to~ - V ta form ra~ - V te fornv/I adj->kute/Na adj—>de/N de mo~ - moshi/ikura~.

Text Books:

1. Minna no Nihongo, Japanese for Everyone: Elementary main textbook 1-1 & 1-27. 1¢ ed_ition,
Goyal Publishers and Distributors Pvt. Ltd., Delhi, 2007.

2. “Basic Kanji 3207, published by Meguro Language Centre, Tokyo.

| References

| Reference Books:

1. “Genki: An Integrated Course in Elementary Japanese™ authored by Eri Banno, Yoko Ikeda, and '
! Yutaka Ohno, latest edition published in 2011 by The Japan Times.

2. “Nihongo So-matome: JLPT N5 grammar” authored and published by Ask Publications. latest i
- edition 2021.

| Web Resources:

i 1.  www,japaneselifestyle.com
2. www.learn-japanese.info/
3.  www.kanjisite.com/
4. www.learn-hiragana-katakana.com/typing-hiragana-characters/

4, Course Outcomes:

After successful completion of the course, the student should be able to:

CO. No. Course OQutcome
R19HS552.1 | Recognize and write the Japanese alphabet without errors

R19HS552.2 | Extend the conversation using basic sounds in the Japanese language

R19HS552.3 | Explain the concept of time by learning verbs, tenses and vocabularies.

Make use of the appropriate vocabulary required for simple conversations in the

R19HS552.4
Japanese language.

R19HS552.5 | Comprehend the conversation and give the correct meaning

T
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‘ Thic German lanouage conrce offpre a etructired apnroach to leaming German spanning from hagie
introductions to more complex grammatical concepts and practical applications. Beginning with an
introduction to German scripts and daily greetings, participants progress through units covering essential
grammar topics, vocabulary expansion, and pronunciation exercises. Throughout the course, students
engage in speaking activities, such as introducing themselves, ordering food, and describing their
surroundings, while also focusing on listening comprehension and reading comprehension. By the end
of the course, participants will have gained proficiency in basic conversational German.acquired
foundational knowledge of German grammar and vocabulary, and developed the skills necessary to
navigate everyday situations in a German-speaking environment.

2. Course Objectives:

1. Basic German introduccs lcarners to cssential language componcnts such as vocabulary, grammar

pronunciation, and basic conversational phrases.

2. Through interactive lessons and practical exercises, students develop the ability to communicate
in basic German for everyday scenarios including greetings, introductions, shopping, dining, and
navigating daily life situations.

(8]

common expressions, facilitating basic reading and writing skills.

Additionally, learners become familiar with the German alphabet, basic sentence structure, and |

3. Syliabus

Unit-I: Basic Introduction to German Scripts

Theme and Texi {niroduction fo German - German serini, Devische Namen, Daily Greelings and
vorstellen nach Namen und Herkunft fragen, internationale Worter auf Deutsch verstehen, jemanden
begriiBen)— pronunciation (Buchstabieren J,V,W,Y, - Long vowels A,E.1,O,U - Pronunciation of A,U,O)

| —To leamn (intcrnationale Wérter in Texten finden, Worter sortieren)

Theme and Text (Gesprache im caf’e, Getrdnkekarte, Telefon-buch, Namen, Rechnungen) — Grammar
(Fragesatze mit wie, woher, wo, was Verben in prisens Singular und Plural, das Verb Sein,
Personalpronomen und Verben)— Speak Aciion (eine Gesprich beginnen sich und andere vorsiellen
zdhlen, etwas bestellen und bezhalen Telefonnummem und verstehen)— pronunciation (Wortakzent in
Verben und in Zahlen) — To learn (Grammatiktabelle ergdnzen, mit einem Redemittelkasten arbeiten)

- B PR A AN . o T g
ZXpPL t'bblUIlb} — Grammaear '\ wi’ {UCSTIONS, Qs AIpnapct) Speagacuon (sucnsianieren, sich und andere

Unit-II: Numbers and Nominative Case

Theme and Text (Numbers — 1 to 12 (Eins bis Zwolf) — 20, 30, 40, 90 (zwanzig-Neunzig) — All Numbers
(1-10000) — German Currency (Euro) — Basic Mathematics (plus, Minus, Malen, Geteilt durch)) —
Grammar (Introduction of verbs —-Have Verb — To Come, To Speak, To Read, To Drive, To Fly, To write,
To Eat, To sleep, To take etc.,)

Theme and Text (Communication in course) — Grammar (Singular and Plural, Artikel: der,das,die/
ein,eine, verneinung: kein, keine, Komposita: das Kursbuch) — Speak Action (Gegenstéinden fragen/
Gegenstiinde benennen im kurs:) — pronunciation (word accent Marking, Umlaute 6 & ii horen und
sprechen) — To learn (Lernkarten schreiben, Memotipps, eine Regel selbst finden)

Theme and Text (City, Town, Language: Nachbar, Sprachen, Sehenswiirdigkeiten in Europa) —
Grammar (Past tense for Sein, W-Frage, Aussagesatz und Satzfrage) — Speak Action (about city and
siteseeing) — pronunciation (Satzakzent in Frage- und Aussagesitzen) — To learn (eine Regel ergidnzen,
eine Grammatiktabelle erarbeiten, Notizen machen)

Unit-ITI: Akkusative Case and Prepositions

Theme and Text (Menschen und Hauser, Furniture catalogue, E-Mail, House infom)atinn) - Grammar

(possesivartikel im Nominativ, Artikel im Akkusativ, Adjektive im satz, Graduierung nfit, ;&u}— I@;‘HC
9

Action (Whonung bescreiben about perons and. things)— pronunciation (c.ons@halm"raﬂh)ﬁn

(wortschatz systematisch) Denartment of Computer Science af)

Theme and Text (Termine - Appointment and punctuality in Germagyy m@mﬁnﬂaﬂ@cﬂuﬁ:ﬁ%’ﬂf%iﬂg

wann?, Preposition (am, um, von... bis), verneinung mit nicht, trennbare vag!;\s;gmg&tﬂmtﬁmmﬂﬁm%'

ies

d Enginzaring
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| - Speak Action (Daily plan making, time commitment, excuse for lale coming) — pronunciation |
(consonants- p,b,.,d / k,g) — To learn (Rollenkarlen arbeiten)

Theme and Text (orientation in the working area, go for work, floor plan city plan, office and
computer) —Grammar (preposition: in,neben, unter, auf, vor, hinter, an, zwischen, bei und mit + Datic)—
Speak Action (workplace, work, giving appointments)— pronunciation (consonants: f,w und v) — To learn
(Making notice in the calendar)

Unit-1V:Dativ Case and Prepositions

Theme and Text (Holiday and Party, holiday plan, party plan in Germany) — Grammar (regular and
irregular verbs) — Spcak Action (holiday speak, accident, Ich-Text schreiben) — pronunciation (lange und
kurze vokale markicren) — To learn (Text Order)

|
| Theme and Text (organising an Excursion to Berlin through city orientation, Bus plan, City plan, |
[ postcard, Excursion programme) — Grammar (preposition: in, durch, iiber + Akkusativ: zu, an... vorbel |
+ Dativ, Modalverb wollen) — Speak Action (Tourism, culture, postcard preparation, travel description) |
— pronunciation (r and 1)— To learn (plaket making)

Theme and Text (Beruf und ali Tag, Visiten karten, worterbuch) — Grammar — Speak Action (profession,

Unit-V: Adjectives and Pronunciation

Theme and Text (Haushaltstipp, kochrezept, mafle und gewichte, Mahlzeiten und Gerichte) — Grammar i
(jeden Tag, manchmal, nie, Question - welche, Comparison — viel, gut, gern) ~ Speak Action (about eat, |

| drink question and answers) — pronunciation (een,eler) — To learn (Text auswerien und |

| zusammenfassen) !

| Theme and Text (Clothing , colour, weather) — Grammar (Adjecktive 1m Akkusatiy, unbestimmer '
Attikel) — Speak Action (weather dress and coloiir nnderstanding) — pronunciation {e-o0- & and ie-u- ii)
— T0o learn {wetter and Farben wteriuliurelic) i

Theme and Text (in supermarket,purchase, House Maintenance, Emotions, Sports, Body parts) |
| — Grammar (Modal Verb) — Speak Action (Body parts) — To learn (Rollenkarten arbeiten) !

: Text Books:

1. Funk, Kuhn, Demme, “Studio D Al Deutsch als Fremdsprache” Goyal Publishers and
Distributors; 2016
2. Hueber, “Fit for Goethe- Zertifikat A1 (Start Deutsch 1)” Goyal Publishers and Distributors; 2016

References:

Reference Books:

1. Stefanie Dengler, “Netzwerk Deutsch Als Fremdsprache A1” by Goyal Publishers & Distributors
Pvt Ltd

2. Fran Martin, “Grammar Tables for Student of German” by Independently Published, 2017
Web Resources:
1. www.memrise.com/courses/english/german/

2.  www.deutsch-lernen.com/

3.  www.duolingo.com

4. Course Outcomes:
After successful completion of the course, the student should be able to:

CO. No. Course Outcome
R19HS553.1 | Recognize and write the German alphabet Vo |
R19HS553.2 | Speak using basic sounds of the German language ‘/ W IA—

R19HS553.3 | Apply aippropriate vocabulary needed for simple conversation i@ﬁy}ﬁmWB@i&ﬂ@‘
Computer Scientes

gri Eshiwar Colleg? _
Kinathukadavu, Coimbatore

statistic speaking) — pronunciation (n,ng and nk)- To learn (worterbuch , text information in tabel) [

dies _
nd Engineering

R19HS553.4 Apply appropriate grammar to write and speak in tllcgﬁll@ﬁﬁﬁ}?ﬂilr{)fu g€, \fEngineering (Autonomous)
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R19MA102 Advanced Calculus and Complex Variables | :

1. Course Description:

Calculus and Comﬁex variables is a foundational course that combines two important branches of

mathematics which deals with the study of rates of change and accumulation, and complex variables,

| which extends the concepts of real numbers to the complex plane. This course provides students with |

‘ a rigorous understanding of calculus principles and techniques including derivatives, integrals and
applications as well as an introduction to complex numbers, functions, differentiation, and integration

in the complex plane.

I 2. Course Objectives:

|
! 1. Impart an idea of vector calculus and its physical interpretation.

2. Facilitate knowledge in analytical functions and to construct the analytic functions.

3. Introduce complex analysis for addressing problems across diverse fields.

4. Enhance the knowledge of Laplace transform to solve linear mathematical models for a
physical system.

5. Inculcate techniques in solving ordinary differential equations.

| 3. Syliabus |
Unit-1: Vector Calculus |
Gradient and directional derivative; Divergence and curl; Irrotational and solenoidal vector fields: :
Integral Theorems: Green’s theorem in a plane, Gauss divergence theorem, Stoke’s theorem
(excluding proofs), Verification of theorem and applications (for cubes and rectangular
parallelepipeds).

Unit-II: Complex Differentiation

Analytic functions: Cauchy-Riemann equations (excluding proof), Properties of analytic function,
Harmonic conjugate; Construction of analytic function by Milne Thomson method, Bilinear
transformation.

Unit-111: Complex Integration

Cauchy ‘s integral theorem, Cauchy ‘s integral formula, Cauchy ‘s integral formula for derivatives,
Cauchy residue theorem; Taylor’s and Laurent’s series; Contour integral in unit circle and semi-circle
(Excluding poles on real axis).

Unit-IV: Laplace Transforms

Existence conditions, Properties (excluding proofs), Transform of elementary and special functions,
Transforms of derivatives and integrals; Periodic function; Inverse Laplace transform; Applications
to solution of linear second order ordinary differential equations with constant coefficients.

LA caiatch et B W=l Bl b ol et et by ] el =l L h s Tl e B
o)) D o Lolipreiicnid tic vobveisativull dlid give thiic cobreot tncaliing

Unit-V: Ordinary Differential Equations

Higher order linear differential equations with constant coefficients; Cauchy’s and Legendre’s linear
differential equations; Method of variation of parameters; Application of ordinary differential
equations in simple harmonic motion and basic elements of electrical circuits.

Text Books:

“'—-‘

2. Monty J. Strauss, Gerald J. Bradley and Karl J. Smith,” Calculus”, 3™ Editiér,
5. d  BoardefStud

References: Chairman =
¢ Computer Science ar|

1. Grewal B.S, “Higher Engineering Mathematics”, Khanna Publications, 44" 'ngj 2015
0

ies

d Engineering

Reference Banks: uep:ﬂ ety o8 frnmnmrlnﬂ

AutnnomOUS)

1. Erwin Kreysng, “Advanced Modern Engineering Malhcmal?(‘:s jbh%rwtcg;n\a Sﬂﬂ%ﬁ_ﬁﬁi@ =
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" Ltd, 10™ Edition, 2017. |
2. Bali N. P and Manish Goyal,” A Textbook of Engineering Mathematics™, Laxmi Publication,
8" Edition, 2011. ‘
3. Jain RK. and Iyengar S.R K, “Advanced Engineering Mathematics”, Naros Publications, 3™ '
Edition, 2007.

| Journal References:

1. Handbook of Differential Equations: Ordinary Differential Equations:
https://www.scicncedirect.com/handbook/handbook-of-differential-equations-ordinary-
differential-equations
2. Abstract and Applied Analysis:
https://onlinelibrary. wiley.com/journal/4058

Web Resources:

1. https://www.youtube.com/watch?v=NGIhkGQwT3k
2. https://www.youtube.com/watch?v=CogfMjKUGc0

3. http://videolectures.net/mit1803s06_mattuck lec19/
4. http://freevideolectures.com/Course/3244/Advanced-Engineering-Mathematics/12 i
5. https://www.youtube.com/watch?v=0UbMX4eQ50oM

| MOOC/NPTEL/SWAYAM Courses:

1. http://nptel.ac.in/courses/111105035/22 |
2. http://mptel.ac.in/courses/111108081/ [

3. http://nptel.ac.in/courses/122102004/2 g

A

{. Course Qutcomes:

After successtul completion ot the course, the student should be able to:

CO. No. | Course Outcome

' Compare the ideas of vector integral theorems for solving the problems and exhibit |

RISMAI102.1
5 g the relation between them. _
RIOMAL02.2 Make use of Milne Thomson method to construct analytic functions related to
complex variable.
s ; : ——— -
RISMA102.3 Apply the concepts of integration for complex functions in certain regions to

determine real integrals.

Apply Laplace transform and inverse transform of simple functions, properties,
RI19MA102.4 | various related theorems and application to differential equations with constant
coefficients.

R19MA102.5 | Apply various techniques in solving differential equations.

L T P C
0

R19PH201 Physics for Information Science 3 0 3

1. Course Description:

Physics for information science is a fundamental course designed to provide engineering students with a
strong foundation in the field of crystal structures, semiconductors, magnetic as well as superconducting
materials and their applications in the realm of information science to cater the need of non-circuit branch
students to realize the feasible solutions involving latest technologies and related services.

2. Course Objectives:

1. Inculcating the significance of crystal growth techniques and various crystal structures.

2. Enabling the learners to gain an understanding on the electrical and superconductivity of materials.

3. To set up a thorough insight on basics of semiconducting materials and their engineering applications.

4. To acquire a complete grasp of the fundamentals of magnetic materials and storage; appli¢ations.»

5. Instilling knowledge on performance of modern optoelectronic materials and how@&fﬁq be uél]] rfgfiuldle

engineering. Chaifman - Board 0 s n
3- Syllabns: Department of Computer Science andEngineer g
Unit=l: Crystal Structurc and Crystal Growth erl Esliwar College of Enginepring {Aptonomous

Kinathukadavu, Coimbatore - 541202



| Czochralski methods.

Single crystalline, polycrystalline and amorphous materials, unit cell, crystal systems, Bravais lattices: ‘
Miller indices: directions and planes m a crystal, Interplanar distance for a cubic crystal; Coordination
number and packing factor for SC, BCC, FCC, HCP structures; Growth of single crystals: Bridgman,

Unit-I1: Introduction to Solid State
Classical free electron theory: Fermi-Dirac distribution function; Density of ener gy states; Expression for
electrical conductivity, Thermal conductivity, Wiedemann-Franz law, Success and failures; Electrical |
resistivity of materials: Classification; Superconductors: properties and applications of superconductors. ‘

Unit-111: Review of Semiconductor Physics - .

| Extrinsic semiconductors: Carrier concentration derivation in n-type and p-type semiconductor, variation |

Elemental and Compound semiconductors; Intrinsic semiconductor: Carrier concentration derivation,
Fermi level, variation of Fermi level with temperature, electrical conductivity, band gap determination;

of Fermi level with temperature, impurity concentration; Hall effect: Determination of Hall Coefficient,
applications.
Unit-IV: Magnetic Properties and Data Storage |

Origin of magnetic moment, Bohr magneton; Properties of dia, para, ferro, antiferro magnetic materials;
Ferromagnetism: Domain theory of Ferromagnetism, different types of energies involved in the domain
growth, Hysteresis, Hard and soft magnetic materials, applications; Magnetic semiconductors, Magnetic
principle in computer data storage, Magnetic hard disc (GMR sensor).

| Unit-V: Modern Optoelectronic Devices

| References:

| cells; CCDs; Optoelectronic integrated circuits.
~Text Books:

Quantum dot lasers; Photo-transistors; Photodiodes: PIN diodes; APDs; Opto-electronic switches; Solar |

1. Kasap, S.0., “Principles of Electronic Materials and Devices”, McGraw-Hill Education. 2007.

2. Umesh K Mishra and Jasprit Singh. “Semiconductor Device Physics and Desien”. Springer. 2008.
3. Wahab, M.A., “Solid State Physics: Structure and Properiies of Materials™, Narosa Publishing House, |
2009. .

Reference Books
1. Halliday, D., Resnick, R. and Walker. J, “Principles of Physics”, Wiley, 2015.

2. Avathanulu, M.N. and Kshirsagar, P.G., “Enginccring Physics”, S. Chand and company, 2014.
3. Arthur Beiser, “Concepts of Modemn Physics”, Tata McGraw Hill, 2009.

4. Pillai, S.0., “Solid State Physics”, New age International Publishers, 7th Edition, 2015.
Journals:

1.https://journals.sagepub.com/home/jis

2. https://scholars.direct/journal.php?jid=information-science

Video Reéferences:

1. https://www.youtube.com/watch?v=KMcsjCX{LQw&list=PLfIFNJ1DPG4nRLP5qsXn1UWTgAyysZ
E6-

2. https://www.youtube.com/watch?v=YYgE1fXOT U

MOOC/NPTEL/SWAYAM Courses:

1. https://onlinecourses.nptel.ac.in/noc21_phl4/preview

2. https://study.com/academy/lesson/crystalline-structure-definition-structure-bonding. html

3. https://onlinecourses.nptel.ac.in/noc22_ph37/preview

4, Course Outcomes: Yo'y
After successful completion of the course, the student should be able to: ./ J:t LA
CO. No. Course Outcome v .
Understand the basics of crystals, their structures andCHafiféret - &9@(&1 Oér?leef L y
R19PH201.1 ] ce and Engineenng
techniques. Department of Computer Scien i
R19PH201.2 | Identfy and solve problems concerning physichll Eatmmﬂéa%@ﬂﬁ@d% &ﬁHLfl‘HI 202.
N —\A‘nn: mehamre = 1
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| | and superconductivity in different situations.

| Acquire knowledge on basics of semiconductor phy;ics and its applications in_i
R19PH201.3 : .
various devices. |
| Gain knowledge on magnetic properties of materials and their suitability in |
R19PH201.4 . . o
engineering applications.
Interpret the knowledge on behaviour of modern optoelectronic materials and their
R19PH201.5 Sl
applications.
i LT ‘ P|C
, R19CS201 | Data Structures i —
l | 13/0|0) 3

1. Course Description:

This course provides a comprehensive introduction to data structures. Students will delve into the principles
behind organizing and manipulating data efficiently, covering a wide array of topics including lists, stacks,
queues, sorting algorithms, searching techniques, hashing, trees, and graphs. Through a combination of
theoretical lectures, practical coding exerciscs, and real-world applications, students will gain a solid
understanding of how to select and implement the appropriate data structures and algorithms to solve
complex computational problems.

f 2. Course Objectives:

! 1. To build and work with linear and nonlinear data structures like arrays, linked lists, stacks. queues. trees.

| and graphs.

2 To discover data structures to solve real-world problems and scenarios, demonstrating an uinderstanding
of trade-offs and limitations

3. To equip students with skills in designing, implementing, and analyzing tree-based solutions to complex
problems

4. To tamiliarize and work with algorithms, including traversal, shortest paths, and network tlow, to sotve
complex problems

5. To implement and analyzc sorting, scarching, and hashing tcchniques to optimize data retricval and
manipulation in various contexts

3. Syllabus

Unit-I: Linked Lists

Arrays vs Linked list; Linked lists: types, singly linked list, doubly linked list, singly circular linked list,
doubly circular linked list, operations, insertion, deletion, find, reverse, modifying linked list; Floyd’s cycle
finding algorithm: slow pointer and fast pointer

Unit-II: Stacks and Queue

Stack: implementation using array and linked list, Operations: push, pop; Applications: infix to postfix
conversion, processing function calls; Queue: implementation using array and linked list, enqueue,
dequeue, priority queue, circular queue; Applications: call log management

Unit-III: Trees

Terminologies; Binary Trees: implementation, traversals, expression trees, cousins of a binary tree; Binary
Search Trees: construction, insertion, deletion, searching, find-min, find-max; AVL Trees: insertion,
deletion; Priority Queues: heaps; Applications: dictionary, text processing

Unit-IV: Graphs

Representation; Types; Traversals: Depth First Search (DFS), Breadth First Search (BFS); Dijkstra's
algorithm; Topological sort; Mintimum Spanning Tree (MST): Prim’s, Kruskal’s algorithm; Applfications:
traffic redirection problem, travelling salesman problem /A1

Unit-V: Sorting, Searching and Hashing o

',

Internal sorting: bubble, insertion, quick; External sorting: merge sort; Searchi;ﬁg linear scén'ch BE

search; Hashing: hash table, hash functions, collision resolution techniques; Ap ﬁ&?ﬂlﬁsoggﬂa% 10ne
apartment of Computer Scte

Directories, Spell Checker, Désign of Game Boards cean
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| 1. Reema Thareja, “Data Structures USiI_]g E, Seco_nd_E:iition, Oxford University Press, 2019 ]
| 2. Seymour Lipschutz.” Data Structures using C™, First Edition, McGraw Il Education, 2017
References:

Reference Books:

1. Narasimha Karumanchi “Data Structures and Algorithms Madc Easy” Fifth Edition, Career Monk
publications,2019. ,

2. Mark Allen Weiss, “Data Structures and Algorithm Analysis in C”, 2nd Edition, Pearson Education, '
2020.

Video References:

»—ZQJ[\)—

. https://www.gecksforgecks.org/data-structures
. https://www.javatpoint.com/data-structure-tutorial ,
. https://www.udemy.com/course/datastructurescncpp’ |
OOC/NPTEL /SWAYAM Course: !
. https://in.coursera.org/learn/data-structures?action=enroll |

4, Course Outcomes:

After successful completion of the course, the student should be able to:

CO. No. — ~ Course Outcome ]
Apply the concepts of linked lists by demonstrating an understanding of their

RIBE-200.] implementation and usage to solve given problems __

R19CS201.2 | Construct stacks and queues using arrays and linked lists and apply these structures |
- | to appropriate scenarios |

R19CS201 3 Implcmcnt trec data structures and their operations (o enhance data management

and ictiicval systeins

' tt t data |
R19CS201 4 | Assess graph-based algorithms to solve comple‘( problems requinng etticient data

| traversal and manipulation |

| Examine sorting, secarching and hashing algorithms to organizc and retrieve data |
ettectively

| - |

R19CS201.5

R19EC103 Electronics and Microprocessors 3

1. Course Description:

This course provides a comprehensive introduction to the fundamental concepts of electronics and
microprocessors, equipping you with the knowledge and skills to design and build basic embedded systems.

2. Course Objectives:

1. To facilitate understanding of semiconductor theory and diode operation

2. To teach BJT and FET operation and biasing techniques

3. To instruct on 8085 microprocessor architecture and assembly programming
4. To teach 8051 microcontroller architecture and instruction set

5. To explain interfacing principles and peripheral devices of the 8051

3. Syllabus:

Unit-I: Diodes and its Applications

Semiconductor — Commonly used semiconductors - intrinsic and extrinsic semiconductor - p type and n
type semiconductor - PN junction diode: properties, biasing and VI characteristics —half wave rectifier with
output frequency and center tap full wave rectifier with output frequency - Zener diode - Zener diode as

Kinathukadavd, Commbatore=+6412

voltage stabilizer. /

[T
Unit-11I: Transistors and Amplifiers P{ ,j‘/ ,—_r
Transistor — Transistor action - Transistor as an amplifier - CB, CE, CC co Sii-ql}'ﬁ:fm‘é g@rgorpgmﬁigg -
transistor biasing - Field effect transistor: types, JEET, working principle, differ @E ﬁt@an’f% neering
as an amplifier and its output characteristics — MOSFET: types, fbwh‘t‘%ﬁ z‘{tlon o E. ]¥:'T1 snbmous)
MOSFE]. ’ <11 Eshwar College of Engines W ;



|

| Init-111: Intradnetion to l\/lir_‘rnprnneccnr

Introduction to Microprocessor and Buses - 8086 Architecture —Pin description — interrupt processing —
operand addressing — assembler directives - instruction set (commonly used instructions only)

Unit-IV: Peripherals and Interface

8255 Programmable Peripheral Interface — 8251 Universal Synchronous and Asynchl;na_s Receiver
| Transmitter - 8253 Timer — DAC — ADC.

[ Unit-V: Introduction to Microcontroller

Introduction to 8-bit microcontroller: 8051 architecture, memory organization, specigl function registers -
| port operation - timer/counters - serial interface - interrupts — operand addressing.

[
‘ Text Books:

1. V.K.Mehta and Rohit Mehta, ‘Principles of Electronics™ S.Chand, 12/e, 2014 (Unit 1 & II)

2. Kirishna Kant, “Microprocessors and Microcontrollers: Architecture, Programming and System
Design 8085, 8086, 8051, 8096, PHI, 2013 (Unit IIL, IV & V)

Reference Books:

. 1. Robert Boylestad, Louis Nashelsky, “Electronic devices and Circuit theory”, Pearson, 11/e, 2015
2. A.K.Ray and K.M.Bhurchandji, “Advanced Microprocessor and Peripherals”, MGH, 3/e, 2017 |
3. Mohammed Ali Mazidi, “The 8051 Microcontroller and Embedded Systems: Using Assembly and |
C”, Pearson, 2/e, 2012
Journals: i

: 1. IEEE Transactions on Electronics Devices

2. Microciectionics Journai
| Web Resources:

1. https://www.allaboutcircuits.com/ ‘
I 2. https://www.electronics-tutorials.ws/ !

| MOOC / NPTEL / SWAYAM Courses:
‘ 1. bttps://onlinecourses.nptel.ac.in/noc22_eel2/preview
== e

2. https://archive. nptel ac.in/courses/117/103/117103063/

4. Course Outcomes:

After successful completion of the course, the student should be able to:

CO. No. Course Outcome
RI9EC103.1 Understand the basics of semiconductor theory and working of diodes
RI19ECI103.2 Understand the working of BJT and FET and Biasing techniques
R19EC103.3 Apply the architecture of 8086 microprocessor and Use instruction set
R19EC103.4 Understand the working of peripheral ICs and its interface with microprocessor
R19EC103.5 Apply the architecture of 8051 microcontroller and instruction set

LI|IT|P|C
31024

R19CS151 Python Programming

1.Course Description:
This course covers the fundamental concepts and practical applications of Python programming. Students

will explore topics ranging from basic data types and expressions to advanced data manipulation and
visualization techniques. The course will explores into programming paradigms, cmpha,mzmg Python S

versatility in supporting imperative, functional, and object-oriented programming qtqug»(i l‘fl‘chgh\‘hands-

on exercises, projects and real-world examples, students will develop a strong fomldatlaqp‘)gogyaluhﬁ

programming, enabling them to write efficient, readable and 111a1nt61111abk(m§ﬂfl§f f;umpuﬁh@él'eﬁ%e
Engineerit

applications. . &ri Eshwat College of Fngin
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|__ 2.Course Objectives: — === |

1. To make students 1o write efficient, readable, and well-structured code

2. To choose and use data structures such as lists, tuples, dictionarics and sets in Python programs

3. To make students to effectively organize, structure, and manage Python code using files,

modules, and packages

4. To implement object-oriented programming constructs in Python

5. To use libraries for data analysis in Python and use Django framework for web application

| development
[ 3. Svllabus

Unit-I: Data_Expressmns, Statements |
Introduction: Python Interpreter and interactive mode, comments, Identifiers and Keywords; Data types: |

int, float, Boolean, String; Variables and Expressions; Operators: types, precedence

Illustrative Programs: Financial application, Health care application

Unit-11: Programming Paradigms
Conditional Statements: conditional (if), alternative (if-else), chained conditional (if-elif-else); Looplng

Statements: while, for; Jump Statements: break, continue, pass; Fruitful Functions: return values,

parameters, local and global scope, function composition, recursion; Strings: slices, immutability,

functions and methods; Python-DB connectivity

Illustrative Programs: Towers of Hanoi, Kadane’s Algorithm, and Chocolate Distribution Algorithm

| Unit-III: Lists, Tuples and Dictionaries m |
Lists: operations. slices. methods. loop. mutability. aliasing. cloning. parameters. lists as arravs: Tuples:

assignment, tupie as return value; Dictionaries: operations and methods; Sets: operations |

Illustrative Programs: Dutch National Flag Algorithm, Count and Say Problem

| Unit-IV: Files, Modules and Packages
Files: text files, reading and writing files; Format Operator; Command Line Arguments; Error or and

Exception Handling; Modules; Packages; Introduction to Tkinter; Introduction to Open CV

Illustrative Programs: Word count, File copying

Unit-V: Data Manipulation and Data Visualization
NumPy: Basics of NumPy Arrays; Computations: Universal Functions; Aggregations: Min-Max and

Everything In Between; Pandas: Objects, Data Indexing and Selection, Data Operations, Handling
Missing Data; Matplotlib: Types of plots, Simple Line Plots, Boxplots, Simple Scatter Plots
Case study: Analyze the performance of cricket players and plot a graph

3.List of Laboratory Experiments / Exercises:

1. Design a flowchart to address a real-world problem of your choice.

Suggested Problems: Traffic signal control / Water level controller / Temperature control system
/ Automatic washing machine control system / Automatic Street light control system / Electricity
Billing / Retail shop billing/Computing Electrical Current in Three Phase AC circuits (Minimum
three problems)

2. Create a Python application that uses expressions and control flow statements to automate a
common task. Ensure that your application is user-friendly and robust to djﬂ"t,rcm 1111}uts

Suggested Problems: Swap two numbers without a temporary variable, Qua,drat.lcquuauon

Kinathukadavu. ¢

Valid Palindrome
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- |
Suggested Problems: check whether an alphabet is a vowel or consonant, sum of all even
numbers from 0 to n, factorial ot a number '

4. Implementation of real-time/technical applications using Lists and Tuples(Minimum Index Sum
of Two Lists, Concatenate two lists index-wise, Tuple with the same product, Copy specific
clements from one Tuple to a new tuple)

5. Implementation of real-time/technical applications using Set and Dictionaries (Magic
Dictionary, Longest Word in Dictionary, Set Mismatch and Smallest Number in Finite Set)

6. Implementation of Functions in the program (Factorial, largest number in a list, arca of shape)

7. Implementation of Strings in the program (Determine if string halves are alike, palindrome, |
character count, replacing characters)

8. Implementation of file-handling operations (copy from one file to another, word count, longest
word)

9. Implementation of libraries (Pandas, NumPy, Matplotlib)

10. Implementation of applications of standard libraries (Handle scalars to work on the NumPy array,
Insert values at random positions in an array, Convert the index of a series into a column of a
data frame, Combine many series to form a data frame, Get frequency counts of unique items of
a series, Union of two arrays, Convert a NumPy array to a data frame of a given shape, Plotting
datasets)

11. Mini Project: Develop an application for any rcal-world problem |

| Text Books:
1. Al Sweigart, "Automate the Boring Stuff with Python: Practical Programming for Total |

Beginncrs," 2nd Edition, No Starch Press, 2019

2. LiangY. Daniel, “Introduction to Programming Using Python”, Pearson Education, 2017

3. Alan D. Moore, "Python GUI Programming with Tkinter: Develop responsive and powerful GUI
applications with Tkinter," Packt Publishing Limited, 2018

References:

References Books:
1. Robert Sedgewick, Kevin Wayne, Robert Dondero, "Introduction to Programming in Python: An
Inter-Disciplinary Approach," Pearson India Education Services Pvt. Ltd., 2016

2. Allen B. Downey, "Think Python: How to Think Like a Computer Scientist," Second edition,
Updated for Python 3, Shroff O'Reilly Publishers, 2016

3. Timothy A. Budd," Exploring Python," Mc-Graw Hill Education (India) Private Ltd., 2015

Web Resources:
1. https://www.coursera.org/specializations/python
2. https://jakevdp.github.io/PythonDataScienceHandbook/02.00-introduction-to-numpy.html

MOOC/NPTEL /SWAYAM Courses:

1. https://www.coursera.org/specializations/python
2. https://www.coursera.org/learn/python-crash-course
3. https://NPTEL.ac.in/courses/106106145
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4.Course Outcomes:
After successful completion of the course, the student should be able to:

Chairman - Board of
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CO. No. Course Outcome nogartment of Computer
. Apply syntax and semantics of Python programming language f‘gﬂc@gﬂmm Hﬁﬂjewéﬁﬂ_@
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| Write pythoﬁ funclions to facilitate code reuse and manipulate strings —‘

| R10CRIS1 2

! J

‘ R19CS151 3 Develop Python solutions by implementing lists, tuples, and dictionaries

‘ R19CS]51 4 Apply advanced skills in utilizing built-in functions for file system applications

. | Analyse data manipulation and visualization and demonstrate them in real time
‘ RI9CSI51.5 | applications

| 2 1

i

! R19PHI111 Physics Laboratory i
|

| 1. Course Description:

L [ 1
0 | 0

This course is designed to lay a strong foundation in Engineering Physics that forms a basis to various
branches of Engineering. It helps the students to perform experiments, to correlate theory with
experimental data, analyse using graphical representations and present them as part of a clear, well-
organized lab report. At the end of the course, students will be able to demonstrate a working knowledge
lof fundamentals of Physics and communicate their ideas effectively. both orally and in writing.

2, Course Objectives:

| = m
[To enable the students to

1. Demonstrate competency and understanding of the basic concepts found in experimental Physics.
2. Estimate the error in measurements and the ability to prepare a valid laboratory record.

| 3. Understand the measurement techniques and usage of instruments in physics. |

List of Experiments:
1. Compute the Young’s modulus of the given material using uniform bending.

|
Calculate the Rigidity modulus of the given wire using torsional oscillation method.
Determine the coefficient of viscosity of given liquid by Poiseuille's flow method
Estimate the wavelength of LASER using diffraction grating.

Calculate the energy band gap of a given semiconductor diode.

Estimate the thermal conductivity of a bad conductor using Lee’s Disc Method

SRS 2RO REECS D

Enumerate the wavelength of Mercury spectrum using spectrometer

8. Compute and analyse the energy loss using B-H curve of a ferromagnetic material.

Text Books:
In house laboratory manual “Physics Manual” prepared by the faculty members (Physics) —Sri
Eshwar College of Engineering — Coimbatore.
References:
1. C.L. Arora, “Practical Physics”, S. Chand & Co., New Delhi, 3rd Edition, 2012.
2. Dr.T. Radhakrishna, “Practical Physics for Engineering Students”, SM Enterprises, 2nd
Edition, 2014.

4.Course Outcomes:
After successful completion of the course, the student should be able to:

CO. No. ' Course Outcome
R19PHI11.1 Develop skills to impart practical knowledge in real time solutions.

R19PH111.2 Interpret and formulate experiments in engineering physics.

RI9PH111.3 |Develop skills to impart practical knowledge in real time solutkdifsrman - Boan:l 0TSty
[ -imantof Computer Science g

RI9PHI11.4  [Design new experiments with practical knowledge. ¢ :,war College of Engineering

dies
nd Engineering
(Autorcmous) |
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| RI9PHII1.5 [Apply deep knowledge about the solution {o theoretical problems.

; B
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R19CS211 Data Structures Laboratory

0/0/|4]2

1. Course Description:

The Data Structure Laboratory 1s a hands-on course designed to complement theoretical knowledge with
practical implementation skills in data structures. Through a series of lab sessions, students will work on
implementing code and projects focusing on lists, stacks, queues, sorting algorithms, searching
| techniques, hashing, trees and graph data structures. By actively engaging in coding exercises and |

projects, students will deepen their understanding of the course, enhance their programming skills, and |
| gain valuable experience applicable across various computer science and engineering domains.

2. Course Objectives:

1. To build and work with linear and nonlinear data structures like arrays, linked lists, stacks,
queues, trees, and graphs.

2. To discover data structures to solve real-world problems and scenarios, demonstrating an
understanding of trade-offs and limitations

3. To equip students’ skills in designing, implementing, and analyzing tree-based solutions to
complex problems

4. To familiarize and working with algorithms, including traversal, shortest paths, and network
flow, to solve complex problems

5. To implement and analyze sorting, searching, and hashing techniques to optimize data retrieval |
and manipulation in various contcxts

3. List of Experiments:

1. Develop a Multimedia Library Management System that organizes and manages various types of |
multimedia content such as audio, video, and images. Fach type of content requires a difterent |
approach for efficient management. Choose a suitable linked list operation for each multimedia
category's specific needs.

2. Demonstration ot applications of Linked List (Reversal Problems, Segregation of Even and Odd
nodes in Linked List, Palindrome checking using Linked List, Loop Detection, Sorting the biotonic
using doubly linked list)

3k Build a critical software project for a large healthcare organization that processes and manages a
high volume of patient data, requiring efficient and reliable data structures for task management,
resource allocation, and communication. Select appropriate data structures (stacks and queues) for
specific use cases, considering their performance characteristics, flexibility, and memory usage.

4. Demonstration of applications of Stack and Queue (Evaluating Postfix Expressions, Infix to
Postfix conversion, Balancing symbols and Postfix evaluation, Wild card pattern matching

5.  Develop a movie recommendation system for a popular streaming platform that recommends
movies to users based on their past watching history and preferences. Use a binary tree data
structure to store and search for movies based on different criteria efficiently.

6.  Build an online bookstore with a vast collection of books to manage the inventory efficiently and
provide a seamless user experience with the help of a Binary Search Tree (BST) data structure.

7.  Demonstration of applications of Trees (Segment Tree and Range Minimum Query on the
Constructed Segment Tree, Maximum depth of Binary tree) .

8.  Design a network for any food delivery partner to understand how people are connected, hgﬁdﬁ.ow’d

oS4
information flows through the network and identify influential users using gr h_t’{avers%l .
airman - Board of Studies
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9.  Construct a travel management system that aims to streamline the plann:ﬂig;‘ﬂi&' @trggﬁlk%gﬁ!ﬂfgﬁ i
nibatore = 6312

travel 1tineraries for a-travel agency. 'The system utilizes various graph algorimglwgﬂgﬁﬁ’ﬁcgi“




Sort, Connected Graph and Ticket ltinerary) to efficiently manage the complexities of travel
planning.

10. Design a food delivery app for a bustling city. Thousands of orders flow daily, and ensuring fast
and efficient delivery is crucial for customer satisfaction. Use Dijkstra's algorithm to find the
shortest paths for delivery drivers, optimizing their routes and minimizing delivery times.

| 11.  Design an optimized network infrastructure of an organization that connects the various
departments within the organization using the minimum amount of cabling to reduce costs and
enhance network efficiency. Implement Prim's and Kruskal's algorithms for finding the Minimum
Spanning Tree (MST) for the network.

| 12.  Create a Student Grade Management System for a university that efficiently organizes and displays
student grades for various courses. The system should employ different sorting algorithms to cater
to diverse requirements and optimize the display of grades. Choose the suitable sorting algorithms |
(Bubble Sort, Insertion Sort, Quick Sort, Merge Sort) for quick grade overview, mark entry, course
ranking and overall grade report.

| 13. Develop a Product Inventory Management System for a retail company that handles a large !

number of products to implement efficient searching techniques to retrieve information about |
! products in the inventory quickly. Select the appropriate scarching technique (Linear Scarch, |
Binary Search) for quick product lookup, inventory sorting, and retrieval.
|

14.  Demonstration of applications of hashing (Single swap sorted array, Anagram Checking and Range |
Minimum Query Using Sparse Table Merge two sorted arrays) |
i

Refercnces Books:

| i Reema Thai'(jﬁ “Data Strictires Usi “15 4 ’j Second Tdi nunn Oxford ‘-;ri‘l‘;‘v'Ci‘S';ty PTCSS; 2019
| 2. Narasimha Karumanchi “Data Structures and Algorithms Made Easy” Fifth Edition, Career Monk |

. publications,2017
| 3. Seymour Lipschutz, “Data Structures using C™, First Edition, McGraw Hill Education, 2017

Web Resources:
1. https://www.geeksforgeeks.org/data-structures
2.  https://www.javatpoint.com/data-structure-tutorial

MOOC/NPTEL /SWAYAM Courses:

1.  https://www.udemy.com/course/datastructurescncpp/

2.  https://in.coursera.org/learn/data-structures?action=enroll

4. Course Outcomes:
After successful completion of the course, the student should be able to:

CO. No. Course Outcome

R19CS211.1 Solve Problems by applying the concepts of Linked Lists

Implement Stacks and Queues with Array and LinkedList and solve problems
R19CS211.2 .

with Stacks and Queues

Implement tree data structures and demeonstrate tree operations such as
R19CS211.3

insertion, deletion, traversal and balancing

Implement the graph-based algorithms to solve complex problems chuumg
. efficient data traversal and manipulation /JM fp
R19CS211.5 Apply sorting, searching and hashing algorithms to%‘]@ﬁ'ﬂ@@ ikl f‘chBt 5‘&‘3‘“
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RI19MC101 SO 0L / Heritage of Tamils i 1

1. Course Description: / UL @B e emés &Lh

This course is taught to provide insight to the students into the rich culture and heritage of the state.
The students should know the valued things such as historic buildings that have been passed down
from previous generations and rclating to things of Tamil historical and cultural value that are
worthy of preservation. This course explains the growth of nationalism, the growth of the Tamil
language, various religious reformers, the spread of the Dravidian movement and its possible impact
on society, the role of the self-respect movement, educational development in Tamilnadu since
independence and the growth of fine arts in Tamilnadu.

OMTBIVSHET  GUETOMET  SEVMEFMTIL  WwHmih uryouflwm  umlul
151 600T600T Ml 60V 6L LD TEDOTEU [T 5 @15 &5 (& QULDIBIS @b UmL@Qmpml
SONGESLILOGHDS. WhHonsw SeneuwpeanmuilerfiL tlmbs Quimiiic L
QIVTMM &SHLIQLKIGHET HMID SWOlp eUFeVTmm WMHMID HEVTEFSFTT
LHIeTer  ellequimisGeT  UMHSTHESLUUL  Galetorigl  WHLILNES

efle W& emeT nmeoTalf&H6en AMBE Q& meTer Geustor(D. &WSILDBITL 1q 60T

CHFWSHer eauerfsFdR, sl Qumhluler euemiFF, LeLGeuM &FLowl
FrHmeHsHUTH G, HTmall. QUISSESHET LTale) MM FUNSTULSEHI
S| BHET HTHSELD, HUWIWTans QUISHSHET LIKIG, &HSHHTSHHGL LIn&
sUPESEH &evall auemidFs wHmId SUINSSH) [T 6060 & 6r 6ot
aerF&Fe Lmm @B LUTLABN alleThHGH MmS!.
2. Course Objectives / mL S &ebr CHTESHLISST

[ 1. To make an inference aboul language and traditional of the state.

rBlewsEer  Qumgdl  whoiud urFbuflun  ubHEl  HenTeall&5Hs |

EX-LIZI0E
2. To acquire knowledge in construction of status and various musical instruments
HL 9L &5 6m6V LMoL LIeuGeuml @) 6T &5 (el &HemerT

2 (HUMSHG6USHMSETeT Mlemalll  GQLMIG6.
3. To study the detailed information about folklore and paramilitary arts.
BILGUUmellwey Wwmmih Jresials senevdseT Lmrdlw  eflifleumeor
BEHOEMETL LSS 2 50|Rmal.
4. To gain knowledge of rich culture and success history of ancient kingdoms.
LIeOoTemL_ W JITRWBISH6 60T QUETIDTe SVMFFTJID  Mmmih  Qeumndl
algeuTmenmU UMM sinflemeull QUM 2 SR M.
5. To acquaint the student with the knowledge of Siddha medicine and about the Indian
freedom struggle.
F 65 INGHSHSeD HoID GBFHW &SBEHTL CUTFTLLLD LUbnilw irflenel
LTeoTeUHEH G A& LUIUBG SS5!56.

3. Syllabus / LITL. & &) L_ L5155 61T:

Unit-I / &J6V&-I: Language and Literature / QLorLol oM Mild @ eu&E WL

Language Families in India — Dravidian Languages — Tamil as a Classical Language — Classical
Literature in Tamil — Secular Nature of Sangam Literature — Distributive Justice in Sangam
Literature — Management Principles in Thirukkural — Tamil Epics and Impact of Buddhism &
Jainism in Tamil Land — Bakthi Literature Azhwars and Nayanmars — Forms of minor I’oetcy\—
Development of Modern literature in Tamil — Contribution of Bharathiyar and Bharathidhasan.
@pHW Qmdl GO WUEISET - BTl Qmllser - Sl e QFLI6 g_S]
&AL Q&Felale & &S - 5HIs @) EHWSH 6T FL0WE &FTiTLHTD Esetanis |-
. FEIS @eERWSH0 LURFTHH Smid - @@a@maﬁm”mﬁ%@féﬁﬁ%ﬂ%%‘
EHSSIGE - BUADES STONWLRSE, sUNESES 6 STEMET CobTR) %' &'
2 g ukadayy, Lain
FLOWRBIGEeT SMHEHEML - USEH  @eusSHwi, gigggsurrﬁ'%? %ﬁ)
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| BTweTnrFseT - AmlusR WG - SO0 Befar @easHWSSH 6 |
| euemiFd - sUlPleuEE L alaTTERUNL LUTFSHIWTT WMo LITTH &M e
QLGB GWIMledr LinkigseriliL.
Unit-II/ &{6V(S - II: Heritage—Rock Art Paintings to Modern Art —Sculpture / LO[JL] -
LUmemm el WmiSET (P&6v [Haier allwnigeT euenly - FHLIS S

| Hero stone to modern sculpture — Bronze icons — Tribes and their handicrafts — Art of templc car '

making — Massive Terracotta sculptures, Village deities, Thiruvalluvar Statue at Kanyakumari,

Making of musical instruments — Mridhangam, Parai, Veenai, Yazh and Nadhaswaram — Role of

Temples in Social and Economic Life of Tamils.

BH&HL (pgey befeor FHUMGET euen - BOUTET FlemeudeT - |

UpmGIQuUilery WLOHMIND eujser SWMfleaGn seallensr GUITH6THET,

| QUMM SET - G QFWIWWD Semev - H{HN6oor FHLMmIGET - BTLOHLULUDS
QSUaMIGET - G (WemeTuiley Bl(HausiTeaball Flemev — @en&s &H(HeN &6 —
WpsmsD, Usmm, wrp, efemewr, BIgeveurl - Sullpisefler Fens

i QUITHeTTSMTY cumLpedlel Cahmaileuasarfledr LIMIE |
| Unit-111/ ]6V(&-111: Folk and Martial Arts / BTLGILILME &n60&s6lT LDQ)Q.ILD Qﬁ’U
aﬂmmu.nm@asm |

The1ukoothu Karagattam, Villu Pattu, Kanlyan Koothu Oyillattam, Leather puppetry, Silambattam,
Valarl, Tiger dance — Sports and Games of Tamils.
‘ QBHESGS, GIHTLLLD, efllevauCILML (), SHeoollmeT Fanssl, euileum L b,
B mevLImTa6US: Fad g, RevthuimlLib, auenf], LeSlwimi Lib - sflpiseaflar afy
aNemerium (MG AT
| Unit-1V / &60&-1V: Thinai Concept of Tamils / &8I0 1785611 607 |
| @mmas@asm.urr@a;m |

' Flora and Fauna of Tamils & Aham and Puram Concept from Tholkappiyam and Sangam Literature
— Aram Concept of Tamils — Education and Literacy during Sangam Age — Ancient Cities and Ports
of Sangam Age — Export and Import during Sangam Age — Overseas Conquest of Cholas.

&0 &5 60T STeU JBIGEBLD. afl6eVHIGSHEHLD - QS Meus TULWLD IDMHmILD Fhis
@VERWSEH ) SS5WD LOHMD LM CHTLUTHSET - SlpiseTr Gummmlw
SMBCSHETLUMD - FHIS SMTVSEH6 SINESH O awpssMen, sevalluh -
FHG STV HEIMIGEHD SenD (PHHRIGEHL - FHIS HTVSH0 gHminG
HOID MEGINS - HL6 &LBHS Br{h &eflev Gamipisefler Qeumml.

Unit-V/ &{6V(&-V: Contribution Of Tamils To Indian National Movement And Indian
Culture / @HBH W CHFIW @WH S0 IoMMID @ HSH W LITUMTLY.D S5

sl gaserfletr Lkisserflly

Contribution of Tamils to Indian Freedom Struggle — The Cultural Influence of Tamils over the other

parts of India — Self-Respect Movement — Role of Siddha Medicine in Indigenous Systems of
Medicine — Inscriptions & Manuscripts — Print History of Tamil Books.

@Bsw  alGsameoliCunfley  sHUlprsaflear UBlE - @bHwmeiler
WoliugSlulley s LewoTLITL19.60T SMTHEHLD - &Ww bflWimeamnsd Qu&ESHLD -
QB WDHSSUSHN, TS5 NGSSUSHOT LKIEG — HGleuL (H&ET,
MBS SILILIG S6T - SLOLDLT LS5 85 MmIS 6 60T 2| &8 6UTeuTml.

Text Books:
1.5008 UFeVTMI - IDG&HHEHLD LIWTUTHI&HEBWD - €& G& Lil6Temer ( g,uﬂ]g;aa
LIMTL. [B6L S&I0D  InmmID &evedliisy Lieool &6 S ). .
2. &e00flenf g GLALD - WemeTeul @6V .&FHSTLD (6N&sL 6ot ﬁl]&i—tl%fal.i?l)nan, Board of St
3.8101q - meUend HH&HE@TUN6L FHhIS 8TV mssu Lrgrraap‘l &L0 @%ﬁ@pgﬁiﬁm

dies
and Engineering

Sl Qem‘f’uj"@) g any
4.QILITIHENTE - QL MHMEIGHENT HITSHF6L0 (G\g,rrma‘ﬂma) gj@g@h@@@&uj‘@mbamr

war College of Engmeerm;

(Autonomous)
- 641202.




‘h 5. Social Life of Tamils - Dr.K.K.Pillay, A joint publication of TNTB & ESC and RMRL — (in ‘
' print).
6.  Social Life of the Tamils - The Classical Period - Dr.S.Singaravelu (Published by:
International Institute of Tamil Studies.
T Historical Heritage of the Tamils - Dr. S. V. Subatamanian, Dr. K. D. Thirunavukkarasu
(Published by: International Institute of Tamil Studies).
8. The Contributions of the Tamils to Indian Culture - Dr.M.Valarmathi (Published by:
International Institute of Tamil Studies).
9.  Keeladi - ‘Sangam City Civilization on the banks of river Vaigai’ (Jointly published by:
| Department of Archaeology & Tamil Nadu Text Book and Educational Services Corporation
| Tamul Nadu). |
10.  Studies in the History of India with Special Reference 1o Tamil Nadu - Dr.K.K.Pillay.
References:
1.Journey of Civilization Indus to Vaigai - R. Balakrishnan, Published by: RMRL.
2.Porunai Civilization (Jointly Published by: Department of Archaeology & Tamil Nadu Text
|_ Book and Educational Services Corporation, Tamil Nadu)

4. Course Outcomes/ LITLQ B (LG.656T:
After successful completion of the course, the student should be able to:

CO. No. ‘ Course Outcome / LUITL QBN (L1618 6T ]l
To know about the language families in India, the impact of the religions, and the ‘
i | contribution of Bharathiar and Bharaihidhasan.
CRioMc1ol T | @BBWITeNld 2 dter QuomSl G@ID IBISAT InSmHISATET STHaEIN,
CUngSwing wohonb LngBgna et SpGwmgieor umigalily uhH |

q Q5B Q& MeTeUSI. !

Observe the growth of sculpture making of musical instruments and the role of |
temples in socio and economic lives.

R19MC101.2 | sWllprseflar aumpealey @ enFsE&mellEar,  FMHLmIGemer
2 (HAUMHGID (WPMEBET, Fends, QUITIHETTSTT UemF&EF nMmmih
Gamallevserfler LimseflliL) umm) MBS Q& meToug!

| Understand the signﬁcance of folklore and martial arts.

R19MC101.3 | BT (GLULmeillsv LDMHMILD SMHSETLILS 86016055 61T 60T
WERWESauGHmSL LB Q&meTalgi.

Learn the Sangam literature, Sangam age and overseas conquest of Cholas.
RIOMC101.4 | Fhi& @euSHGHIUILD, FHEIG SMeVLD LMD CEF ML FS6rfleT Qeummlaser
AFWQIHNME &HMIGE5TETeSl.

Understand the contribution of Tamils to the Indian freedom struggle and the role of
Siddha medicines.

G QBHW &SHHTL CUITTLLESH Slprserfler LML,
F55 o@BH SIS T LG wSwealhenmll Ul Qsmeralgl.
SEMESTER III
R19MA203 Discrete Mathematics I; ’f g E

1. Course Description:

: - . ; [ bt
Discrete mathematics is a foundational course that focuses on mathematical structu :'es@ﬁd’% ¢hnigiies used

in computer science, information technology, and other fields. It deals with discrete, 'cogntabdlc ctures
\altman - Board of Studies

such as integers, graphs, sets, and logic. This course covers a wide range of topics inmc?ud'n ogic and
: DenaF{ment o Computer stente akdEhg

techniques, set theory, functions and relations, combinatorics, gré@ié 1%’5#’6?[[‘5“?%??5g(i);%iegﬁ‘ﬁcd?ﬁm%n
problem-solving skills and mathematical reasoning. Kisatfuka d%:lu Coimbatore - 64120

2. Course Objectives:

neering
omous)
2.

il

)



| 1. Familiarize the students to verify the correctness of an argument using symbolic logic and truth |
lables.

Introduce various techniques in combinatorics and solving recurrence relations.
Impart them with the basic concepts of graph theory.

Familiarize the applications of algebraic structures.

FT! o B

. 5. Inculcate effectively the concepts and results of congruence.

| 3. Syllabus i
| Unit-1: Propositional Calculus
Propositions: Logical connectives, compound propositions, tautology, contradiction; Logical equivalences
and implications; Principal disjunctive and conjunctive normal forms; Predicates; Quantifiers; Rules of
inference: validity of arguments.

Unit-11: Combinatorics

i_Permutations and combinations; Inclusion and exclusion prin_ciple; Pigeonhole principle; Mathematical '
| induction; Recurrence relations: Solving linear recurrence relations using generating function.
Unit-111: Graph Theory ]
Graphs: Types of graphs, matrix representation of graphs, walk, path, circuit; Graph isomorphism using
adjacency matrix and circuits; Euler graph; Hamiltonian graph.
Unit-IV: Algebraic Structures )
Algebraic structures with one binar37 opera';ior? E}roups, p;operties of groups, subgroup, cosets,
Lagrange’s theorem, Normal subgroup; Group homomorphism and isomorphism: Cayley’s theorem,
fundamental theorem on homomorphism. |
| Unit-V: Number Theory i — '
Division algorithm: Base-b representations: Number p;lttClTlS: Lincar Diophantine cquations: Congruence

sl
1f

Simulianeous linear congruences, Chinese Remainder Theorem (statement enly), Wilson's thicoreny,

Fermat's theorem, Euler’s Theorem.
| Text Books: o
' 1. Kenneth H. Rosen,” Discrete Mathematics and its Applications™, 7 Edition, Tata McGraw —
Hill Pub. Co. Ltd, New Delhi, 2011.
2. Thomas Koshy, “Elementary Number Theory with Applications”, Elsevier Publications, New
Delhi, 2002.
References:
Reference Books:

1. Tremblay J.P and Manohar R, “Discrete Mathematical Structures with Applications to Computer
Science”, Tata McGraw—Hill Pub. Co. Ltd, New Delhi, 30" Reprint, 2011.

2. Narsingh Deo, “Graph Theory with Applications to Engineering and Computer Science”, Prentice
—Hall, Engle Cliffs, N. J, 1974.

3. San Ling and Chaoping Xing, “Coding Theory — A first Course”, Cambridge Publications,
Cambridge, 2004.

Journal References:

1. SIAM Journal on Discrete mathematics.
https://www.siam.org/publications/siam-journals/siam-journal-on-discrete-mathematics/
2. International journal of Discrete mathematics
https://www.sciencepublishinggroup.com/journal/605/home

Web Resources:

1. https://www.youtube.com/watch?v=xlUFKMKSB3Y
2. https://nptel.ac.in/courses/106106094/32

3. www.nptel.ac.in/courses/106108054/ } 7 ;.-"
4. https://nptel.ac.in/courses/106104149/2 e

5. https://www.youtube.com/watch?v=qPtGlrb_sXg L moardof S\ud'le'i

Chaitiy in ‘nnw
MOOC/NPTEL/SWAYAM Courses: O tar Science andEn ,.meeflm
1. http://www.nptelvideos.in/2012/11/graph-theory. html ~ pepartment®! I(\Le of Enaineering (Autc ImEH-:

7. httpe/inptel ac infconrses/111107058/20 Sri Eghwar CO er?_m“ Coimbatore - 641302

Kinatirukass



| 3. https://ocw.mit.edu/Courses/electrical-engineering-and—computer—science/6-042j-mathematics-for-|
‘ computer-science-fall-2010 ‘

4.Coursc Outcomes:

After successful completion of the course, the student should be able to:
! CO. No. | Course Outcome

: R19MA203 1 ‘ /l\lpplly Pri11ciples and fundamental concepts of inference theory in proving and testing
- the logic.

‘ RI9MA203 2 | Use induction techniques, generating functions and basics of counting principle to
[ solve mathematical statements.

! . . | Examine the types of circuits in a graph, the existence of isomorphism and sketch the

R19MA203.3 oy e W, iy

‘ Euler and Hamiltonian paths and circuits in a graph.

| RI9MA203 4 Apply the concept of algebraic structures with one or more binary operations.

R19MA203.5 | Apply integrated approach to number theory provide a firm basis.

i
R19CS202 : Database Management Systems

TL]T]P[C|
3]o]0]3

i
1. Course Description:

This course offers a comprehensive exploration of Database Management Systems (DBMS) theory,
focusing on essential concepts and principles underlying the design, implementation and optimization of |
. databascs. Students will explore into various topics, including an Introduction to Databases, Structured
Queiy Language {SQL) & Procedural Language/SQL (PL/'SQL). Transaction and Concurrency Control.
Storage & indexing, and NoSQL databases. The students will gain a deep understanding of database
architectures, data modelling techniques, query languages, transaction management strategics, storage
mechanisms, indexing methods and the role of NoSQL databases in modern data management. !

2. Course Objectives:

1. To enable students to understand the fundamental concepts and principles of database
_ management. '

2. To teach students to master the database querying and programming using SQL and PL/SQL

3. To foster students to learn the principles and mechanisms of transaction processing and
concurrency control

4. To familiarize students to design and implement efficient database storage and indexing solutions

5. To acquaint students to effectively use NoSQL databases to build scalable, high-performance
applications

3.Syllabus:

Unit-I: Introduction to Databases

Purpose of Database , Types and examples of Databases (RDBMS, NOSQL, In-memory Databases &
Distributed SQL databases) , Relational Database System Architecture ; Views of Data , Schema
architecture , Data Independence , Schema and instance ; Data Models , Benefits and Phases of Data
Model ; ER Diagram: Symbols , Components , Relationships , Weak entities , Attributes , Cardinality ,
Extended ER Diagram , Examples ; Relational Data Model ; Keys ; Relational Algebra ; Normalization:
INF, 2NF, 3NF, BCNF,4NF,5NF;

Case Study: ER Diagram on Online Streaming, Movie Ticket Recommendation, Bike Tracking
Unit-1I: SQL & PL/SQL

SQL Fundamentals : DDL Commands , Create, Drop, Alter, Truncate, Rename ,jF’:eys :[Primary Key,
Candidate Key, Super Key, Foreign Key ;DML Commands , DQL Commands Sélect-Thsert; Update,
Delete, Any, All, In, Exists, Non-Exists, Union, Intersection ; Advanced S [Qﬁamre ; %0 gate
Functions : SUM, COUNT, AVG, MIN, MAX, EXPLAIN, COALESCE ; Egn,abfﬂée?aéy? 3TOU E iheerin
By, Having, CASE, LIMIT,WITH Clause, Date Functions, Strir@rﬁ:hm%ﬁﬁf;m%ﬁém,e%@fﬁ pgIneering
Correlated, Joins : Inner, Outer, and Equi-Joins ; Order of Executiog;lﬁgha&idﬁ:ﬁ@@ﬁ,oﬁfdﬁﬁﬁ%rﬁgumnomous)

Creation and Dropping of Views, Types of Views , Creation and Executiongf mﬁdﬂi’a’mu&nm’ﬂﬂ,mﬁ%m§“ 202.

y




‘ : Opening, Fetching, and Closing ; Triggers : Creation, Insertion, Deletion, and Updating Database ; [
Exception Handling ; MySQL JDBC Connectivily

Case Study: Online Streaming, Movie Ticket Recommendation, Bike Tracking, Import/Export Random
records from CSV file to MYSQL

Unit-I1I: Transaction and Concurrency Control ‘

Transaction processing: ACID Properties , Failure and Recovery , Schedules , Scrializability |
Concurrency Control , Lock-based protocol , Isolation levels : SQL Facilities for concurrency and
recovery , Database Integrity, Security and Authorization ‘

Casce Study: ACID Properties in Online Streaming Database !
Unit-1V: Storage & Indexing !

Overview of Storage Techniques : File organization , RAID ; Indexing : Types of ordered indices , B & ‘
B+ tree ; Hashing : Static & Dynamic Hashing , Query Processing & Optimization , SQL Performance |
Tuning

Case Study: Indexing in Online Streaming Database to optimize the retricval of data

| Unit-V: NOSQL

:' Need for NO SQL , Characteristics of NOSQL , Key-value database , Columnar Databases , Apache |
Cassandra , Click House , Document Databases , MongoDB : CRUD operations with MongoDB |
MongoDB JDBC Connectivity , MongoDB Testing , Graph Databases , Metabase

Case study: Conversion of Online Streaming Database (RDBMS) to MongoDB ]

Text Books:

|
| ] Abraham Silberschatz, Henry F Korth, S. Sudharshan, — ”Databasc System Concepts”, Scventh |

Edition, Tata McGraw Hill 2010

-2 RamezEImasri, Shamkant B. Navathe, —"Fundamentals of Database Systems”, Sixth Edition, |
!_ Pearson Education, 2014 :
| References: '

References Books:

1. C.J.Date, A.Kannan, S.Swamynathan, —”An Introduction to Database Systems”, Eighth Edition,

Pearson Education, 2013
2, KrisitnaChodorow, "MongoDB — The Definitive Guide", O’ Reilly, 2013

Web References:
L. https://www.youtube.com/playlist?1ist=PLsjUcUSCQXGFFAhJI6qTA8owv3z9jBbpd
2. https://www.youtube.com/watch?v=c5SHAwWKX-suM

3. https://youtu.be/FNYdBLwWZ6cE
4. https://youtu.be/qEhNHOEa5sE

MOOC/NPTEL /SWAYAM Courses:

1. https://onlinecourses. NPTEL.ac.in/noc23 cs41/preview
2. https://codewithmosh.com/p/complete-sql-mastery
3. https://www.udemy.com/course/nosql-databases-for-beginners/

4. Course Outcomes:
After successful completion of the course, the student should be able to:

CO. No. Course Outcome

R19CS202.1 Use data models and depict a database system

R19CS202.2 Design relations for vartous business requirements

-“;\’: 2 :,";_,.f',._r\_\

R19CS202.3 Understand the properties of the database and recovery process

Chairmman-Board o7 Studjes
R19CS202.4 | Understand the optimization techniques in databdrestengat of Computer Science anli Engireefing
aritshwar College of Engineeri A
R19CS8202.5 Design non-structured database systems in applicatilon féﬁ‘.’aﬂ?ﬁéﬁ%ﬁ S E:ji;r;:;gg (:t’g;;mo“
' g =)



R19CS203 Object Oriented Programming using Java |L | g

1.Course Description:

This course provides students with a comprehensive understanding of the principles, mechanisms and
advanced features of the Java programming language. Starting with the Foundations of Java, students
will build a solid understanding of basic syntax, data types, control structures, and object-oriented

concepts. They will explore into Object-Oriented Mechanisms, mastering topics such as classes, objects,

inheritance, polymorphism and encapsulation. The course also covers essential Java libraries and

| features, including Strings, Collections, Java 8 Features, Exception Handling, and Multithreading.

Additionally, students will explore JavaFX for graphical user interface (GUI) development and JDBC

for database connectivity, enhancing their proficiency in Java application development.

| 2.Course Objectives:

1. To understand object-oriented programming concepts and the basics of java programming

language
2. To know the principles of packages, inheritance and interfaces
3. To understand strings & collections with java 8 features
4. To develop a Java application with exception handling and threads
5. To deveiop windows-based applications with jdbe
2.5vllabus: -

Unit-I: Foundations of Java

Classes & its types in Java - Data Types, Variables — Operators — Keywords - Control Statements —
Wrapper Classes — Constructors - Methods - Access specifiers - Arrays & its types — java.util. Arrays -
Java Doc comments - I/O classes

1
— !
Overview of OOP - Object oriented programming paradigms — Features of Object-Oriented |

| Programming — Java Buzzwords — Overview of Java — JVM - JDK — Progranuning Structures in Java — |

Unit-II: Object Oriented Mechanisms

Association — Aggregation — Composition - Polymorphism — Overloading Vs Overriding — Static and
Dynamic Binding - Inheritance - Basics — Types of Inheritance — Super, static & final keywords with
inheritance and polymorphism — Abstraction - Abstract Classes and Interfaces - Encapsulation - Packages
— Access modifiers

Unit-I1I: Strings, Collections & Java 8 Features

Strings, creation, declaration of a string, storage structure of a string and its methods, StringBuilder,
String Buffer, regex - Collection Interface — Generics - List, Set, Map interfaces and classes, Comparable
- Comparator — Java lambda expressions — Date & time Object in java 1.8 and its functions — Streams

Unit-IV: Exception Handling and Multithreading

Exception handling - Hierarchy, Types of exception, Mechanisms - try, catch, throw, throws and finally,
Exception Propagation - Exception in Inheritance - Introduction to Multiprocessing - threads vs process
— threads - Creation of thread - Thread states - Thread Lifecycle and its methods, Executor Framework,
Concurrency API, Synchronization Blocks

Unit-V: JAVAFX & JDBC

JAVAFX Events and Controls: Event Basics — Handling Key and Mouse Events, Cuntnois Checkbox,
ToggleButton — RadioButtons — ListView — ComboBox — ChoiceBox — Text 1t[0Ls ScrollPane.
Layouts — Flow Pane — HBox and VBox — Border Pane — Stack Pane — Gri@ fle ?lenalof B 1c<;
Menu bars — Menu Item - JIDBC — drivers, Steps to create a JDBC appl:cm Com&cchon nq}an

canco an

heering

Text Books: Uenartmenwmmupu"' = :,::: (Auten

5Mous)

1. Herbert Schﬂdt “Java: The Complete Reference”, 12th Fdiow! PM&:&S&F [‘-I‘lﬁ Edifc:{lllo g\iﬂ;ﬂ
Delhi, 2019 - Kinathukadavu, Coimbatore =

R,




_- 2. Cay SH_orstlna_nIl., “Core Java Fundamentals”, Volume 1, 11th Edition, Prentice Hall, 2018

References: — !
References Books:
1. Deitel P and Deitel H, "Java: How to Program", | 1th Edition, Prentice Hall, 2018

| 2. James Gosling, Bill Joy, Guy Steele, Gilad Bracha, Alex Buckley and Daniel Smith, "The Java

Language Specification — Java SE", 13th Edition, Oracle America Inc., USA, 2019
3. Matt Weisfeld, "The Object-Oriented Thought Process"”, Sth Edition, Addison-Wesley |
Professional, US, 2019

L. https://www.youtube.com/@abdul_bari/videos i
2. https://www.youtube.com/(@JennyslecturesCSIT !
3. https://caveofprogramming.teachable.com/p/java-multithreading

| MOOC/SWAYAM/NPTEL Courses:
| 1. https://www.udemy.com/course/java-se-programming/

| 2. htips://cse.iitkgp.ac.in/~dsamania/java/index.htm [
3. https://caveofprogramming.teachable.com/p/java-for-complete-beginners '

|
|
| Video References: ,
|
|

4. Course Outcomes:
y After successful completion of the course, the student should be able to:
‘ CO. No. i Course Outcome

| R19CS203.1 : Understand the core concepts of Java programming |

i R19CS203.3 | Understand the concepts of strings and collections

R19CS203.4 | Apply exception-handling & multithreading concepts in applications

R19CS203.5 | Apply JavaFX & JDBC in application deve_lopment - |1

R19CS205 Design and Analysis of Algorithms ’(I)‘

o
w (O

!
|

1. Course Description:

This course explores the fundamental principles of algorithmic design and analysis, equipping students with the
essential tools to tackle complex computational problems efficiently. Through a comprehensive exploration of
various algorithmic techniques, including Brute Force, Divide-and-Conquer, Dynamic Programming, Greedy
Approach, Backtracking, and Branch and Bound, students will gain a profound understanding of how to
formulate, analyze and optimize algorithms for diverse applications. Through hands-on exercises, projects and
theoretical discussions, students will develop the skills necessary to design algorithms, assess their efficiency,
and make informed decisions regarding algorithm selection for real-world problems.

2. Course Objectives:

1. To familiarize the student with analysis of algorithmic efficiency, including time and space complexity,
to evaluate and compare algorithm performance.

2. To make students to work on efficient solutions to complex problems using brute force and divide-and-
conquer techniques P _
]

3. To acquaint students with dynamic programming techniques to solve compleggépfﬁnggiion problems.

4. To enable students to understand and apply the greedy approach to solve UptlIlllZElthlD roblt,ms

tudies
5. To Equip students with the problem-solving strategies of back[rac&h@fﬁh@%rg,}%l aé‘lé Mﬂ?{ Yy
~_—anntalr C_l
Dem'tmentowumpu Sy neermg(AutonomuuS~

3.Syllabus

Sa.‘s‘wwarCouegeOfEng‘ atore = 641 £1202.

Kinathukadavu. Eommiet



Unit-1V: Greedy Approach

Unit-1: Alzorithm Analysis Techniques

Notion of an algorithm, Importance & role of algorithms in computing, Important problem types ; Analysis of
algorithmic efficiency , Time and Space Complexity , Asymptotic notations and their properties ; Analysis
framework: Mathematical analysis for recursive and non-recursive algorithms; String Algorithms: Naive
algorithm , Rabin Karp Algorithm , KMP Algorithm , Manachers algorithm

Unit-11: Brute Force and Divide-And-Conquer

Brute force: Selection sort, String matching, Exhaustive search , Boyer Moore algorithm , Travelling salesman
problem , Knapsack problem . Assignment problem . Huffman codes and data compression; Divide and |
Conquer: Binary scarch , Quick sort , Heap sort , Multiplication of large integer |

Unit-111: Dynamic Programming

Ugly numbers; Coin changing problem; Friends pairing problem; Golomb sequence ; Warshall’s algorithm ,
Floyd‘s algorithm , Multi stage graph , Optimal binary search trees , Fractional Knapsack Problem , K Knight’s
tour on chess board

Definition , Activity selection problem , Longest common subsequence , Sieve of Sundaram , Assign mice to
holes; Huffman trees , Sparse matrix , Bloom filter

Unit-V: Backtracking and Branch and Bound

Backtracking, Rat in maze , Permutation and Combination , N Queen problem , Hamiltonian circuit problem ,

| Kmight's tour problem , Subsct sum problem , Graph Colormng : Branch and Bound: Assignment problem .

Knapsack problem , Travelling salesman problem

Text Book:

ik Anany Levitin — Introduction to the Design and Analysis of Algorithms, Third Edition, Pearson |

Education, 2017

References: |

Reference Books:

1. Thomas H.Cormen, Charles E.Leiserson, Ronald L. Rivest and Clifford Stein, —Introduction to
Algorithms, Third Edition, PHI Learning Private Limited, 2022
2. Ellis Horowitz, Sartaj Sahni and Sanguthevar Rajasekaran, Computer Algorithms/ C++, Second Edition,
Universities Press, 2008
Web Resources:

1. https://www.javatpoint.com/daa-tutorial

2. https://www.geeksforgeeks.org/design-and-analysis-of-algorithms/
MOOC/NPTEL /SWAYAM Courses:

1. https://onlinecourses.nptel.ac.in/noc24 cs23/preview

2. https://www.udemy.com/course/design-and-analysis-of-algorithm

4.Course Outcomes:
After successful completion of the course, the student should be able to:

CO. No. Course Outcome

f

R19CS205.1 | Understand the importance of designing strategies, time and SpW&gr

=

R19CS205.2 | Apply brute force and divide and conquer strategies in solving p{oblemb n
[P Y Board of Studies

Cl (=i ERL= A

: er
R19CS205.3 | Apply dynamic programming in solving complegdg@hmmt of COMpuier Science and Engine
an af Enmnonrmn {Autonomo

ng
Is)

STicshwar Cottegess 641202
R19CS205.4 | Apply greedy algorithms in solving optlmlzatlon problginathukadavy, Coimbatore -
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R191T251 Software Engineering

1. Course Description:

|
|
J

This course delves into contemporary software development methodologies like Agile and DevOps, :
cmphasizing practical applications for diverse project scenarios. Through hands-on projects, students |
learn project planning, risk management, Unified Modeling Language(UML) diagram construction, and
software testing strategies using advanced (ools and techniques.

2. . Coursc Objectives:

To study various Software Process Models.

To exercise with the project planning and Requirements Analysis.

To gain experience in the various software design methodologies.

.-PLA)[\)»—

To study fundamental concepts in software testing models.
5. To have exposure to the modern tools used in Software Engineering.

3. Syllabus:
Unit-I: Software Process Model

! Casc Study: SDLC followed in MNCs (Infosys, CTS, Goozle, ctc.)

| Meetings -Scrum Artifacts - Extreme Programming, Feature Driven Development, Kanban and Lean

SDLC- SDLC Models- Overview of Aglle Development Models: Scrum - Scrum Roles - Scrum

Software Development - DevOps and benefits.

Unit-11: Project Planning and Hequirement Analysis

Project Planning: Top-Down and Bottom-Up Planning - Project Duration: Schedule Monitoring Tools
-Gantt Chart, PERT Chart, Critical Path. Software Requirements: Functional and Non-functional

Requirements - User requirements - System requirements - Software requirements |

Document(ISO/IEC/IEEE 29148:2011). Requirements Elicitation and Analysis - Requirements
Validation.

Case Study: Project Pianning with MS Project & Modern Requirements Elicitation for Azure DevOps
Application.

Unit-II1: Software Design

Design process — Design Concepts-Design Model— Design Heuristic —Unified Modeling Language -
Principles of Modeling - Basic Behavioural Modeling: Use Case - Class Diagram - Activity Diagram -
Interaction Diagram - Sequence Diagram — Collaboration Diagram - Architectural Modelling:
Component Diagram - Deployment diagram - Package Diagram. Design Patterns - Problem Solving by
Design Pattern.

Case Study: Model Designing with Argo UML and Star UML.

Unit-IV: Software Testing

Software testing Fundamentals-BlackBox Testing Techniques: Equivalent Partitioning-Boundary
Value Analysis (BVA)-Decision Table Based Testing - Cause Effect Graphing Based Testing - White
Box Testing Techniques: Logic Coverage criteria - Basic path Testing - Loop Testing - Data flow
Testing. Unit testing—Integration Testing — Alpha & Beta Testing and Debugging - Software
Configuration Management with GitHub.

Case Study: Reengineering and Reverse Engineering for Agile Projects.

Unit-V: Modern Tools for Software Engineering

Project Planning with ZenTao - Automation Testing with Selenium - Perfor: [11411:?3'2.;511,115 ¢ with Jmeter
-Code Review with Gerrit - Continuous Integration and Deployment witl Jéiking _Software
Configuration Management with Puppet - Static Code Analysis Using Sona,x R?H{i,-m Roard of Studies

List of Laboratory Experiments: . : ~nuter Geience and B

nginer~=»

A
1. Define the problem statement for the given project L:ﬂi:g:;;: g(i)llege of Engineering (Au

2. Identifying the requirements from problem statements Kinathukadavu. Coimbatore - 64

onc
20.




Document the Software i&:quirements Specification (SR-S)_fo; the identified system. —‘
Modelling UML Use Case Diagrams and capturing Use Casc Scenarios

E-R Modelling from the problem statements

Identifying Domain Classes from the problem statements

State chart and Activity Modelling

Modelling UML Class Diagrams and Sequence Diagrams

. Modelling Data Flow Diagrams

10. Designing Test Suites

| 1. Implement the modified system using Sonar Cloud and test it for various scenarios.

PN AW

| List of Sample Projects:

Digitalized Secure Banking.
Ecotourism management system.
Natural Resources utilization management system for Agricultural Development.
Fisheries Resource Management System.
Autonomous Robot Aided Agriculture.
E-Waste Recycling System.
Railway Train Ticket Generation.
Coffee Vending system.
Robotic Vacuum Cleaning system.
. Insurance Management system.
. Primary Health Centre (PHC) Monitoring and Management System.
Automated Healthcare monitoring system.
. Asian Tourism Management system.

© 0N AL
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. R¥ID based securily systen.
. Inventory Management System for Car accessories.
. Automated Food Ordering System.

—_——
A W

—
~J

. Loan Automation Systcm.
. Investment scheme Guidelines System.
. Sports Event Management System.

—_— =
\O 0o

20. Automated Farming Assistance system.
Text Books:

1. Roger S. Pressman, “Software Engineering — A Practitioner’s Approach”, Ninth Edition,
McGraw- Hill International Edition, 2019.

2. Tan Sommerville,“SoftwareEngineering” NinethEdition,Pearson,2011.
References:

Reference Books:
1. Bernd Bruegge, Alan HDutoit, Object-Oriented Software Engineering, 3rd ed, Pearson, 2009.

2. Stephen R.Schach - Software Engineering, Tata McGraw-Hill Publishing Company
Limited,2007.

3. Rajib Mall - Fundamentals of Software Engineering, Third Edition, PHI Learning Private
Limited, 2009.

4. Pankaj Jalote - Software Engineering, A Precise Approach, Wiley India, 2010.

Video References:

1. https://www.youtube.com/watch?v=WjwEh15M5Rw N

2. https://www.youtube.com/watch?v=8uk-2-mX53U w,{‘vﬂ-.

3. https://www.youtube.com/watch?v=9c06 TAT39Q { .
4. https://www.youtube.com/watch?v=sO8eGL6SFsA Chairman - Board of Studieg

entofConunnerSdenceandEngmeeﬁng
llege of Engineering (Atenomous}
1202

5. https://www.youtube.com/watch?v=cobEbk TwbwY Departm

W —QoW SriEshwar Co
6. https.//www.youtu?e.com/w_atch?v SoWZpBakl_Q Kinathukadavu, Coimbatore - b/

Web Resources:



1. https://www.javatpoint.com/software-engineering

2. https://www.toolsqa.com/software-testing/software-testing-tutorial/

MOOC/NPTEL/SWAYAM Courses:

1. https://www.udemy.com/courses/development/software-engineering/

2. https://onlinecourses.nptel.ac.in/noc20_cs68/preview

3. https://www.udemy.com/courses/development/software-testing/ ‘

4. Course Outcomes:

After successful completion of the course, the student should be able to:

[}

CO. No. , Course Outcome |

R19IT251.1 | Compare the various software process models and select the suitable model
— 4

R19IT251.2 | Analyze the complexity of the project and develop the project plan.

R191T251.3 | Construct the UML diagrams for a project using software design methodology. i

|'

’ R191T251.4 | Analyze and apply the appropriate software testing strategy in the chosen project.
| |

|

| RI9IT251.5 | Demonstrate the knowledge on contemporary tools in software engineering.

| | f
[SIE=IST=P
R19EC252 ‘ Digital Principles and Computer Organization ; 3—5-0—jT-f

1. Course Description:

| ]
4

This course introduces Slou to the fundamental concepts of digital circuits and computer architecture. By |

combining these two areas, you'll gain a foundational understanding of how computers work at a hardware
level.

|
|
|
|

2. Course Objectives:

1. To facilitate understanding of logic gates and minimization techniques
2. To guide design of simple combinational logic circuits

3. To instruct on operation of sequential logic circuits

4. To teach basic computer organization
5

To explain principles of parallel processing and memory hierarchy

3. Syllabus:

Unit-I: Logic Gates and Minimization Techniques

Basic Theorems and properties of Boolean algebra — canonical form and standard forms — digital logic
gates — Minimization Techniques: K-Map (upto 4 variables) — Don’t care condition - NAND & NOR
Implementation.

Unit-II: Combinational Logic Circuits oy ;'

Combinatorial Logic Circuits: Design Procedure — Half adder and Full adder = ~Half- Sl B?Fﬂbﬁﬁ addied]

Subtractor — Magnitude comparator — Encoder and Decoder - Mull[plgxcptéﬁ‘anﬁem g aﬁ?ilcé"aﬁqdb '

converter (binary to gray, BCD to excess-3 and vice versa). p. ~actment of Computer

(L
¢ _.shwar College ot ETgimeefingy

Unit-III: Sequential Logic Circuits e thkadavy, Coimbatore - 6+

‘\
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| Sequential Circuits: Flip-flops-Triggering of Flip-flops- Registers — Shift Regi_slers - Ripple Counters -—|

Synchronous counters (up and down counter) — Random Access Memory (RAM).

Unit-1V: Basic Computer Organization

Data Representation: Fixed and Floating Point — Micro operations: Arithmetic, Logic, shift — Arithmetic |
Logic Shift Unit — Instruction Codes — Computer registers — Computer Instructions — Timing and control
— Instruction Cycle — Design of Basic computer.

Unit-V: Performance Enhancement Techniques

Parallel processing - Pipelining — Arithmetic and Instruction pipeline — RISC pipeline - Memory hierarchy i
Main memory - Cache memory — Characteristics and Multiprocessors — Interconnection Structures.

List of Experiments:

1. Verification of Boolean theorems using logic gates.

Implementation of half adder and full adder using logic gates
Implementation of Multiplexer and De-multiplexer using logic gates.
Verification of JK and D Flip-flops.

[mplementation of SISO and PIPO 4-bit shift register using Flip- flops.

SAN Y S SRR RS

Construction and verification of 4-bit ripple counter.

Text Books:

1. M. Morris Mano, Michael D Ciletti, “Digital Design”, Pearson Edu, 6/e, 2018 (Unit I, II, IIT) =
: 2. M. Morris Mano, “Computer System Architecture™, Pearson Edu, 3/e, 2017 (Unit IV & V)

| Reference Books:

| =
i 1. Donald P. Leach and Albert Paul Malvino, “Digital Principles and Applications”, MGH, 8/e, 2014
2. Thomas L. Floyd, “Digital Fundamentals”, Pearson, 11/e, 2017

3. John L. Hennessy, David A. Patterson, “Computer Architecture A Quantitative Approach”, Morgan
Kaufmann Press, 5/e, 2012

4. William Stallings, “Computer Organization and Architecture: Designing for Performance”,
Pearson, 10/e, 2016

Web Resources:
1. https://www.youtube.com/watch?v=lumpHzyakVs&t=1s
2. https://www.youtube.com/watch?v=018D69VKX2k&t=4s/
3. https://www.youtube.com/watch?v=018D69VKX2k&t=4s
MOOC / NPTEL / SWAYAM Course:
1. https://onlinecourses.nptel.ac.in/noc20_ee42/preview

4. Course Outcomes:

CO. No. Course Outcome
R19EC252.1 Understand the working of logic gates and Apply minimization techniques
R19EC252.2 Design and analyze combinational logic circuits
RI9EC252.3 Design and analyze sequential logic circuits /]ﬂ ty
RI19EC252.4 ir;?;rlstand the basic computer organization and apply in W digital system
Understand the various performance enhancement technigues inproeesfGil Aed )
R19EC252.5 memories. Cha‘ﬁmgn..;m— gcience and F—W‘g'meermg

Department i ineering (Autonomeu
batore - h41202-

SriEshwar College of Eng
Kinathukadavu, Cuim
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| REQESD. } Database Management Systems Laberatory |

| 1. Course Description:
This practical course offers hands-on expeuence in essential database concepts and technolomes
Students will explore into Introduction to Databases, mastering the fundamentals of data modelling and
relational database design. They will then explore Structured Query Language (SQL) and Procedural
Language/SQL (PL/SQL), acquiring skills in querying and manipulating data. Through practical
exercises, students will learn Transaction and Concurrency Control techniques, ensuring data integrity
[ and consistency in multi-user environments. Additionally, they will gain proficiency in Storage &
Indexing, optimizing database performance through efficient data storage and retricval strategies.
Finally, students will explore NoSQL databases, understanding their unique characteristics and
applications in modern data management scenarios S e
2. Course Objectives: -
1. To cnable students to understand the fundamental concepts and principles of databasc
management.
2. To teach students to master the database querying and programming using SQL and PL/SQL
3. To foster students to learn the principles and mechanisms of transaction processing and
. concurrency control
4. To familiarize students to design and implement efficient database storage and indexing
solutions
5. To acquaint students to effectively use NoSQL databases to build scalable, high-performance
i _applications
‘ 3.List of Laboratory Experlments
|
|

1 ER Diagrams
Create an Enlity Relationship model for the above applications
SQL Queries

Develop the SQL Queries using the following commands for the database
| a. DDL commands - Create, alter (Add, Modify, Rename), Truncate, Drop commands
’ b. DML commands - Insert, Update, and Delete commands
c¢. DQL commands - Select and its basic operations
d. DCL commands - Commit, Rollback, and Savepoint operations
e. TCL commands - Grant and Revoke operations for the different users
3 Implementation of Key constraints
a. Build the Integrity Constraints - Unique, NOT NULL, Auto Increment, Primary Key,
Foreign Key, Check, Default constraints for the given databases

[T

4 Advanced SQL Queries
Implementation of Aggregate Functions
a. Find the total count of all the records in the table
b. Find the average value of a specific column in the table
c. Find the maximum/min/sum value of a specific column in the table
d. Find the count of all distinct values in a specific column in the table

5 Implementation of Group By Clause
a. Find the average/max/min/sum of all values of a specific column for each group records
in the table
b. Find the count/average/max/min of all records in the table grouped by multiple columns
6 Implementation of OrderBy Clause
a. Sort the list of all records in the table by multiple columns/specific columns in ascending
or descending order
b. Find the top/ bottom 10 records in the table sorted by a specific column/multlple
columns 7 T |
c. Find the'list of all records in the table sorted by a specific column/mull{pfg; coh.rr\r_:gs and

limited to a certain range 4 of Stutiies
7 Implementation of String Functions Chairman - -Boar e and Eng\h””" |
. o o 0 er C‘e P
a. Find the length of characters in a specific string 5 -nartment of Comput [ (Autor

b. Find the leftmost/rightmost portion of a specific string ub to ace e of Engmeer\
IH‘“EU\ " mmt:-aiore—bhl“-.-.‘

character or length n B K Kmalh ukadavu.C




r c. Find the specific portion of a string extracted using a regular expression pattern
Find the specific string with all occurrences of a certain character or pattern

replaced with another character or string

Find the specific string converted to uppercase or lowercase

Find the specific string with leading or trailing whitespace characters removed
Find the specific string with a certain character or substring removed or replaced
Find the specific string with a certain character or substring added at a

Bue o

certain position

1. Find the specific string with all occurrences of a certain substring
| . .
| concatenated with another substring
| 8 Implementation of Datc function

Find the current date and time in MySQL

Find the day of the week for a specific date in MySQL

Find the month/year for a specific date in MySQL

Find the difference between two specific dates in MySQL

Find the date in MySQL after adding/subtracting a specific number of days to a

oo op

specific date.

f.  Find the number of days/average time between two specific dates in MySQL
g. Find the earliest or latest date in a specific column of the table in MySQL

' 9 Implcmentation of Nested queries
a. Find the maximum ' min count/suni/average/distit o
, the table for a spceitic subsci ol rccords sciccied using a nnested guery .
‘ b. Find the average/max/sum/count/min value of a specific column in the table where the |
. value of another column is equal to a specific value selected using a nested query
' ¢. Find the maximum value of a specific column in the table for a specific subset of
} records selected using a nested query within another nested query
10 Implementation of Joins
a. Find the result of an inner/left/right/full outer/cross joins between two/multiple tables on

e T Lk N BRI,
a SPCCialC COMUII in

a specific column in MySQL

11 Construction of Index
a. Create an index for the database and show the comparative analysis of Query execution

time with and without using an index for the given scenario

12 Implementation of views
a. Perform the DDL, DML, and DQL operations on the views and check the

consistency of the relations

b. Create different types of views and their categories of the REFRESH command.
c. Implement the materialized views with Aggregate and Join queries

13 PLSQL
Develop a program in PLSQL using Before/A fier trigger, row, and statement trigger and instead

of trigger

a. Develop a program in PLSQL using Before/After trigger, row, and statement trigger
and instead of trigger.

b. Create a trigger and check for the before/after insertion, update, and deletion

operations in the table. / /“’ [ A
A . I
14 NOSQL Chairman - Board of Studies

Implementation of MongoDB application and run through CRUBneptmagnisf Computer Science and Engmeetimg
a.  Command to create a collection and a document in MonsRWar College of Engineering|(Autonomeus)
b. Command to insert/update/delete a document in a MongolB, sellaclion,, coimbatara 641202 ]

T e




¢. Command to query a MongoDB collection to retrieve documents that
meet certain criteria

d. Command to use aggregation pipelines to perform more complex

| queries in MongoDB

i ¢. Command to create an index in MongoDB to improve query performance
15 Create tables and execute the queries using Click House
a. Command to create a table, view, and functions
b. Command to insert the data in a table from compressed files, Infiles, and multiple
files
c. Command to query the data using the SELECT, WHERE, JOIN, GROUPBY,
HAVING clauses
| d. Command to query the data using the Regular, Aggregate, and Table functions

Design a project for the following application using JDBC Connectivity
e Online Food Ordering System

= Online Movie Ticket Booking System
= Online Parking System
] e Online Hotel Room Booking System

References:

1. Abraham Silberschatz, Henry F. Korth. S. Sudharshan, —"Database S_ysleﬁl Concepts”, Sixth |

| Edition, Tata McGraw Hill, 2013

Ramez Elmasri, Shamkant B. Navathe, —Fundamecntals of Dalabasc Systems™, Sixih

Ediuon,Pearson Education, 2014

35 NoSQL Distilled: A Brief Guide to the Emerging World of Polyglot Persistence — “Sadalage, P. &
Fowler. Pearson Education. 2013

References:

References Books:

1. C.J.Date, A Kannan, S.Swamynathan, —”An Introduction to Database Systems”, Eighth

Edition, Pearson Education, 2013

2, KrisitnaChodorow, "MongoDB — The Definitive Guide", O’ Reilly, 2013

‘Web References:

1. https://www.youtube.com/playlist?list=PLsjUcU8CQXGFFAhJI6qTA8owv3z9;Bbpd

2. https://www.youtube.com/watch?v=c5SHAWKX-suM

3. https://youtu.be/FNYdBLwZ6cE

4. https://youtu.be/qEhNHOEa5sE

MOOC/NPTEL /SWAYAM Courses:

N

1. https://onlinecourses.NPTEL.ac.in/noc23_cs41/preview
25 https://codewithmosh.com/p/complete-sql-mastery
3. https://www.udemy.com/course/nosql-databases-for-beginners/

4.Course Outcomes:

After successful completion of the course, the student should be able to:

CO. No. Course Outcome

Demonstrate the ability to identify, define, and analyze complex problems using ER

R19CS212.1 pe
iagram

R19CS212.2 | Write queries for different business requirements

R19CS212.3 Implement Joins, Nested queries and built in functions for ;’clb/{t:(’:icnlh database

applications

Design and implement reusable PL/SQL procedures, fmwtiqégnargloéﬁggpgm@;ag

R19CS2124 encapsulate business logic and perform complelg d_al_;_a ,ru,sergll ])L\[&lé%ﬁ@(‘g%% lan:

R19CS212.5 | Analyze data storage design and implement the gperations ¢f;a| NeSQE sleiabasing (

Kinathukadavu, Coimbatore - ¢
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R19CS213

Object Oriented Programmmo using Java Laboratory L EL 12) f

._ 1 Course Description:

This laboratory course offers hands-on experience in applying Java concepts and techniques to real-world

programming scenarios. Students will engage in practical exercises and projects covering key topics such

as Foundations of fava, Object-Oriented Mechanisms, Strings, Collections & fava 8 Features, Exception

llandling, Multithreading, Javal'X, and JDBC. Through guided lab sessions, students will devclop |

proficiency in writing Java code, designing objecl-oriented solutions, implementing error handling |

strategies, and building graphical user interfaces and database-driven applications using JavaFX and

JDBC.

2.Course Objectives:

1.

To understand object-oriented programming concepts and the basics of java programming

language

To know the principles of packages, inheritance and interfaces

To understand strings & collections with java 8 features

4. To develop a Java application with exception handling and threads

To build windows-based applications with JDBC

| 3.List of Laboratory Experiments:

1. Foundations of Java
« Implement class, objects, data types, operators, control statements,
wrapper classes and scanner classes using java
e Implement command line arguments with /o packages using java
e« Implement sequential search, binary search and quadratic sorting algorithms using
java
2. Object-Oriented Mechanisms
» Implement encapsulation, abstraction, polymorphism and inheritance using java
e Implement interface by accessing super class constructors and methods using java
3. Strings, Collections & Java 8 Features
o Implement string, string functions, string builder, string buffer and regex using
java
e Implement lambda expression & for each() method using java
e Implement generics-wildcard expression using java
e Implement stack and queue data structures using java = .
s Implement list, map, set, date and time using java ,.,l/ ;’/?:w_‘"_,_i--,_ -
4. Exception Handling and Multithreading Chai r{'nan Board of St

JAVAFX & JDBC

Implement exception handling by creating uscr-dcﬁ)md t,;(m%p\u%pggﬁ@gwmﬁ”mc e

Implement multithreading and inter-thread commungqqﬁgnwsn@q'ﬁeae of Engineerin

Kinathukadavu. Coimbatorg

udies '
and Engineerint
4 (Autonomous|
b - 641202,




i
i Language Specification — Java SE", 13th Edition, Oracle America Inc., USA, 2019

|
‘ MOOC/SWAYAM/NPTEL Courses:
|
|

e  Develop applications using javafx controls, layouts and menus

e  Develop an application using jdbc-oops-collections-javafx in eclipse IDE

References:

References Books:

1
6. Projcct i
|
|
I
1. Deitel P and Deitel H, "Java: How to Program", 11th Edition, Prentice Hall, 2018 '

2. James Gosling, Bill Joy, Guy Steele, Gilad Bracha, Alex Buckley and Daniel Smith, "The Java

3. Matt Weisfeld, "The Object-Oriented Thought Process", S5th Edition, Addison-Wesley!
Professional, US, 2019

| Video References:
1. https://www.youtube.com/@abdul_bari/videos
2. https://www.youtube.com/@JennyslecturesCSIT
3. https://caveofprogramming.teachable.com/p/java-multithreading

1. https://www.udemy.com/course/java-se-programming/
2. https://cse.iitkgp.ac.in/~dsamanta/java/index.htm

3. https://caveofprogramming.teachable.com/p/java-for-complete-beginners

4.Coursc Outcomes:
After successful completion of the course, the student should be able to:

CO. No. I Course Qutcome

R19CS213.1 | Demonstrate the ability to identify, define, and analyze complex probiems using-

appropriate algorithms, data structures, methodologies and

R19CS213.2 ;Design effective visual representations (UML diagrams/Flowchart) to solve the |

identified problems

R19CS213.3 | Create solutions and implement them using suitable programming platforms

R19CS213.4 | Develop effective presentation skills to present and defend the designs and solution

R19CS213.5 | Understand issues related to privacy, security and accessibility and adhere to coding
standards :

R19CS215 Design and Analysis of Algorithms Laboratory

1. Course Description:

In this practical course students will immerse themselves in the application of foundational algorithm
techniques to real-world problems. Through hands-on exercises, coding assignments and project work,
students will gain practical experience in Algorithm Analysis Techniques, including Brute Force, Divide-
and-Conquer, Dynamic Programming, Greedy Approach, Backtracking and Branch and Bound. By
implementing these algorithms in various programming languages, students will develop a deep
understanding of their operation, efficiency and applicability across different problem domains) Through
iterative refinement and experimentation, students will hone their algorithmic design sk:]}&,z[;a;juulg to.
optimize solutions for performance and scalability. Chalrm aﬁ“’Board of Stud

2. Course Objectives: Department of Computer Science af

College of ENgImeer g |A:

; cShw
1. Instruct students on analyzmg algorithmic efficiency, including ttmsc anc( haﬁ(ﬁggmy&?ﬁﬁkwfe 4

evaluate and compare algorithm performance.
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2. Guide students in developing efficient solutions to complex probleﬁwé using brute force and
divide-and-conquer techniques.

Teach students dynamic programming techniques for solving complex optimization problems.

4. Enable students to understand and apply the greedy approach for solving optimization
problems.

5. Equip students with problem-solving strategies using backtracking and branch-and-bound
techniqucs.

3. List of Experiments:

. Implementation of string algorithms

| 2. Demonstration of applications of string algorithms (Naive algorithm, Rabin Karp Algorithm, KMP
Algorithm and Manachers algorithm)

3. Implementation of brute force and divide-and-conquer techniques
Demonstration of applications of brute force and divide and conquer techniques (Boyer Moore
algorithm, Travelling salesman problem, Knapsack problem, Assignment problem, Jump game,
Maximum subarray, Merge Intervals, Tiling problem, Karatsuba algorithm)

5. Implementation of dynamic programming

6. Demonstration of applications of dynamic programming (Warshall’s algorithm, Floyd‘s algorithm,
Knapsack Problem, Longest Common Subsequence, Levenshtein distance (Edit distance)
problem, Longest palindrome, Longest common substring, Longest happy string, Palindrome
partitioning, Minimum coin change, Equal subset sum partition, Wildcard matching, longest
repeated subsequence)

Implementation of Greedy approach

(¢ VNS |

Demonstration of applications of Greedy approach (Activity Seiection Probiem, Graph Colouring
Problem, Huffman coding compression algorithm, shortest superstring problem, Flip the world,
Dials algorithm, Minimum spanning tree, Sieve of sundaram, Remove invalid parenthesis,
Maximum ribbon cut)

OF Implementation of backtracking and branch & bound(C05)

10. Demonstration of applications of backtracking and branch & bound (Queen problem, Hamiltonian
circuit problem, Knight’s tour problem, Subset sum problem, Sudoku Solver, Letter combinations
of a phone number, Combinatorial optimization problems, Zigzag conversion, Valid Sudoku,
People holding hands, Reverse pairs) (CO3 , CO4, COS)

Mini project: Create a simple gaming application

References:

Reference Books:

1.  Ellis Horowitz, Sartaj Sahni and Sanguthevar Rajasekaran, Computer Algorithms/ C++, Second
Edition, Universities Press, 2008

Web Resources:
1. https://www.javatpoint.com/daa-tutorial

D https://www.geeksforgeeks.org/design-and-analysis-of-algorithms/
3K https://www.udemy.com/course/design-and-analysis-of-algorithm
MOOC/NPTEL /SWAYAM Course:

1. https://onlinecourses.nptel.ac.in/noc24 cs23/preview

4. Course Outcomes:
After successful completion of the course, the student should be able to: =

11

Co. No. Course Outcomes / /U ]=A N
Implement various algorithm design strategies in a programmyi enyiro enf ;
R19CS215.1 | VHHous 2.5 sigm staiegie Programnype, cuyifomnenl 4nd:
: analyze their time and space complexities A e
., : pepartment of Compuies
R19CS215.2 Apply brute force, divide and conquer strategies for soglg?%%dawéﬁfﬁa@g dasksin eer"n%l

dies
nd Engineering
(Autonomaus)

Kinathukadavu, Coimpatore - 641202



| RI9CS215.5 Analyze the time and space complexities of different algorithms

| lmplement dynamic programming solutions for complex optimization and pathfinding
| problems

NIGNrCHI1 L
DS T e T

=deo

[y

EIE_CSZIS 4 Apply greedy algorithms to solve optimization problems

| This course aims to help students build strong skills in logical thinking, reasoning and problem-solving. |

engineers.

R19EM201 l Logical Thinking i

| |

L|T)|
0

(SR
@]

1. Course Description:

They will learn to analyze and evaluate arguments, spot fogical fallacies and create clear and convincing
areuments. Through lectures and practical exercises, students will develop the critical thinking needed
to tackle engineering problems methodically and precisely. They will also understand the importance of
logical thinking in designing and implementing engineering solutions, making them more effective

2. Course Objectives:

1. Apply logical algorithms to tackle complex prob]em-somé scenarios.

2. Develop analytical skills tor optimizing costs in logical operations.

3. Master time and resource management through logical approaches.

4. Strengthen quantitative reasoning for data-driven decision-making.

5. Enhance logical and visual reasoning to solve intricate problems effectively.

| 3. Syllabus:

| Unit-1: Fundamental SKills tor ’roblem dolving ;

| Application of Problem Solving in real life, Different algorithms in problem solving: Brute force |

approach, Pattern finding method and Deep Leaming Approach. Numbers System: Primes and factors, |
factors and factorials, divisibility rule, unit digit calculation and power cycle method, remainder |

concepts, HCF and LCM. |'
Unit-II: Critical Analysis of Cost Management !

Fundamentals of Finance: Percentages, Fluctuations in percentage, Profit and Loss, Pricing Logics,
Retail Pricing Strategy; Interest calculation: Cash Flow and Taxes; Simple and Compound interest
calculation, Puzzle related to interest changes and Case Studies.

Unit-I1I: Time and Work Management

Fundamentals of Human Resources and Operations: Resources allocation, Time and Work, Puzzle
involving backtracking, All possible routes, Pipes and Cisterns.

Unit-I'V: Quantitative Reasoning and Data Interpretation

Fundamentals of statistics: Mean, Median and Mode, Real life application of statistics, Application of
Ratios and Proportions in business problems, Partnerships; Geometry: 2D, 3D Visualizations.

Unit-V: Logical and Visual Reasoning

Paradigm shift and its application: Syllogism, Cube 3D visualization problems, Blood Relation, Coding
decoding: Basics and Advanced. Visual reasoning: Patterns, Paper folding, Case Studies and Puzzles.

References:
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! Reference Rooks: |
1. Dr. R S Aggarwal, Quantitative Aptitude, Revised Edition, S.Chand Publishing Company Ltd(s),
2022
2. Arun Sharma, How to prepare for Quantitative Aptitude for the CAT, 10th Edition, Tata McGraw-
Hill Publishing Company Ltd, 2022
| Online Referencces:
1. https://www.hackercarth.com/
https://www.geeksforgeeks.org/
https://www.indiabix.com/

\2.
|3

|4. Course Qutcomes:
After successful completion of the course, the student should be able to:
CO. No. Course Outcome

RI19EM201.1 | Apply logical algorithms and mathematical methods to solve real-world problems,

RI19EM201.2 | Analyze and evaluate cost management strategies in various contexts.

RI19EM201.3 | Apply principles of time management and work efficiency in practical situations.

R19EM201 4 | Use quantitative methods and interpret data to make informed decisions.

Create solutions to complex logical and visual reasoning problems by applying

\ R19EM201.5 ‘

advanced reasoning techniques A
= | Tamils and lechnotogy / SLALDBHLD [L|{ T [P] C |
| RISMC102 | T s e L LT O
| | Q&TSl6LBIL LILHLD 0 |0 T

' 1. Course Description:
| The intersection of Tamils and technology refers to the field of agricultural tecﬂnology, focusing on the
use of modern tools and techniques to enhance farming practices and increase agricultural productivity.
2. Course Objectives:

1. To increase agricultural productivity and profitability by implementing innovative solutions that
optimize resource usage, minimize losses, and enhance crop yields.

2. To automate the irrigation systems to adjust water usage based on real-time data on soil moisture
levels, weather forecasts, and crop water requirements.

3. Syllabus:
Unit-I: Weaving and Ceramic Technology / GQII5&6)| L0MMILD LITen6Ts 615 Md6L BILLILD
3
Weaving Industry during Sangam Age — Ceramic Technology — Black and Red Ware Potteries (BRW) —
Graffiti on Potteries.
FHIG HTVEHH QBFas QASMPl6 - Limenersd Q& MPBleHBILLID - &L Fleulll
LIT600T L MBI S 61T - LIMTevoT Mg 6rfleL Smev @mMlui® Seir.
Unit-I1: Design and Construction Technology / 6UQ.6U6MOLIL] LDMMILD HL_ 19L&
Q&ML HIL LD
Designing and Structural construction of Houses & Designs in household materials during the Sangam
Age - Building materials and Hero stones of Sangam Age — Details of Stage Constructions in
Silappathikaram - Sculptures and Temples of Mamallapuram - Great Temples of Cholas and other
worship places - Temples of Nayaka Period - Type study (Madurai Meenakshi Temple)- Thirumalai
Nayakar Mahal - Chetti Nadu Houses, Indo - Saracenic architecture at Madras during Bn}uah Period.
RIS STVSHEHO Qilgaiemlnlll WHMID S G\IDMETHIGT &&Fhlg /535"613,5@6\)
T QI QUT@BL&H6fleb eUlgeuemLIL]- FMIG &TeVEH eV 5L®mw@m@@w@fﬁwd'es -
BRSOHMD - AUILSGTISHO Gl  oiennliDspiafiof Cofleuirmrsience 2d Engineering

LOTLD6VEVL|[TE G\ LIMI& EBLD, GomalleLsEHLD SriEsBeat ftege owlg%mg [Autonomous)
Kinathukadavu, Comipatore 646)202.




QupECsTuWdmsaT wHon Un a@um G SOBIGET - BTLUGST STV |
B mulNeu&6T - MH Il &L LempliLger Lumml Sinfleeu, ingieny et Ml & &|LbLneot
SLEVWILD DMHMID HHLOEM6V BITUIGHST LAMTE - QFLIQBITL(H eTfRi&6r - Ll 1qeq
| HTVS5160 QFeTeneuile QHCHT- FTETTEF 608 HL 19L& &He0I6y
| Unit-III: Manufacturing Technology / 2_MUSH G Q&5 TS6L MBI LD

Art of Ship Building - Metallurgical studics - lron industry - lron smelting, steel -Copper and gold- Coins

as source of history - Minting of Coins — Beads making-industries Stone beads -Glass beads - Terracotta

| beads -Shell beads/ bone beats - Archeological evidences - Gem stone types described in
Silappathikaram.

i SULIL &L Henen - 2 Ceungalllicy - @@hibLE QASTPHMFTeney -G HLDEDIL

‘ 2 (HHEGHV, 61&6E - QUIVTHMNE FTOTMIGHENTS G&FWDL WLOHMD HHSH
BTEOOTWMRIGHET -  [HITCOTWMIGET IFFILSHH60 - D600l 2 (HeulSHGSID |

| QBTN EFETENEVGEET - HEVLD6E0I&6IT, S600T600TTLY. OGS 6T - S (HILD6TOT LOGDOTIG 6T -

| GG Deofl&HeT - GTeIDLISSITHI&GET -  QSMeuedluley  FMETMISGET -

FleuILGSHTISH 6 L06oor| & 6rfl6ir euen SH&H6T.
Unit-IV:  Agriculture and Irrigation Technology / GaUGITTE00OTEMLD LDMHMILD BT LILIME 6078
Qg miflev Bl LD
| Dam, Tank, ponds, Sluice, Significance of Kumizhi Thoompu of Chola Period, Animal Husbandry -
Wells designed for cattle use - Agriculture and Agro Processing - Knowledge of Sea - Fisheries — Pear] -
Conche diving - Ancient Knowledge of Ocean - Knowledge Specific Society.

|

! olenevor, g, GETRIGET, DFE - CFTLRISHTVS GUPls smbliler (p&EHwsSsiaD |
- smeuBenL LTIl - HTEVHENLSEHESHTE QUG eUeMIDGHSLILIL L T 6moTmisH 6l -
- BoUETITEUoTeMin WDHMilh CeUeNTeouTeningF Fiibhe GFiLicvLITHIFeT - HLEVFT]
| oifley- WeTeuaTd (WSS WMHYID WPSSISGSHH - QUBEELD GUISS
| Letotem LW Sifle - SifleFIT Fensin.

Unit-V:  Scientific Tamil and Tamil Computing /0jlefltev SLALD MM &Hevofl Sl
| bévelopment of Scientific Tamil - Tamil computing — Digitalization of Tamil Books — Development of -

Tamil Software — Tamil Virtual Academy — Tamil Digital Library — Online Tamil Dictionaries — Sorkuvai
Project.

sellwe silbler euaTiFH -SeollGSAL aueTiFdR - Sl HBILSHE6T
WeTuBILIL QFWSE - SO QLOETEUTIHL 6T 2 (heUT&HELD- SO @) 6m 60Tl s
H0&&ENENn - S War Breusd - @aeamusiHe SlD &EFTHHET -
QEmmEGemeus S LLD.

Text Books:

1. sUNs gy W&ESEHL Learur@l 685.65.Netenar (Qeueflui®h
SLALBTH UTLEBT WHmithseeflulwe) Lieooll&eT &psLD).

2. seoflesl1s SLALD - WemeoTeuT @6v. &S TLD. (615 L 60T LNT&TLD).

3. B0 - e BHESHMIWI FRISSETL HET HTEFl&HWD (QHTeVeS W6y
slenm Qaderflui®)).

4. QUITHENID - SpMHMMEISMT BTSKl&E0. (Q&TeLedey Slenm Qeuaflui®).

5. Social Life of Tamils (Dr.K.K.Pillay) A joint publication of TNTB & ESC and RMRL — (in print)

6. Social Life of the Tamils - The Classical Period (Dr.S.Singaravelu) (Published by: International
Institute of Tamil Studies.

7. Historical Heritage of the Tamils (Dr.S.V.Subatamanian, Dr.K.D. T thunavukkaraéw} (Publ ished
by: International Institute of Tamil Studies). W/L

8. The Contributions of the Tamils to Indian Culture (DrM Vd]almar[l%a h(P
International Institute of Tamil Studies.)

Boa rlo?Sludw
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L A~lads ‘Sn.-....__ Tlassse £ oelicgndsme A $Tan Tamlon AL loinee NTalnnid (Tacteatlo: T lTinlind L.,
INCLTAaUT DA Z il iy O TV INIZAatiuinn Ut UIlT UAlingT UT Tiver Tvargdis (guUliiny L uunsiteu vy,

Department of Archacology & Tamil Nadu Text Book and Educational Services Corporation,
Tamil Nadu)

10. Studies in the History of India with Special Reference to Tamil Nadu (Dr.K.K. Pillay) (Published
by: The Author)

11. Porunai Civilization (Jointly Published by: Department of Archacology & Tamil Nadu Text Book I
and Educational Services Corporation, Tamil Nadu)

N2

12. Joumey of Civilization Indus to Vaigai (R. Balakrishnan) (Published by: RMRL) — Reference
Book.
References:
Reference Books:

'i 1. Joumney of Civilization Indus to Vaigai - R. Balakrishnan, Published by: RMRL.

2. Porunai Civilization (Jointly Published by: Department of Archaeology & Tamil Nadu Text Book
and Educational Services Corporafion, Tamil Nadu).

4. Course Outcomes/ LII'I'L_G\.I'_I')_Q‘SI (un_mguassi'r: -
| CO.No. i Course Outcome / TG B (L0196 56T

RIOMC102.1 | FBI&E &HTUSHe QBFeys QsmThlév wWwHmih  LIHIsmer |

s mfleom L L umnf elflains MBS Q& TaTEHSH6V.

i'
I
|
i Describe about the weaving industry in sangam age and ceramic technology.
|
|

Obserye the design of houses, sculptuies and constiuction of temples. .
L R19MCL102.2 | efGisetledT  euqeusminliL], SMumiseT oo Gsmelleuserier |
| &L OISl L QahS Qo meTenss. |

' Relate the various manufacturing materials and stone types in Silappathikaram.
RISMC102.3 | PeoluSH&TISH6v 2 6Tem LCam 2 MUSHIL QUTIHL 6T |
LOMHMILD H6L UG Sen6TL LM Liflh g Q& meiTEn56V. !
‘Understand the significance of agriculture and irrigation technology in the ancient
period.

LetoTemL L  &MevgsHley alleusmwild  wmow  Hyliunseor
QamhlemIL LISH 6T (WHERILSSIaGmS LS Q& MeTEns6v.
Explain the growth of scientific Tamil, Tamil computing and the digitization of Tamil
books.

R19MC102.5 | Sipleflwe slflerr euani&d, sLlps sevoflef], Sifld Hrev&arleor
NSl L6y  LWDTESE gRwaimenm olifleuns Qsilbal
Q&EITETEDHSH6V. ‘

R19MC102.4

Semester IV
Probability and Statistics L|T|P|C
3 4

R19MA206

1. Course Description:

This course provides a foundational understanding of probability theory and statistical methods, essential

for making informed decisions in diverse fields such as science, engineering, business, and social sciences.

It will encompasses both theoretical principles and practical applications, enabling students,to analyze data,
Al

draw meaningful inferences, and make informed decisions in uncertain situations. AL~
2. Course Objectives: 4

-
3

Chairman="Boardof Stithis

1. Familiarize the students with the outcomes of random occliefaidBagnt of Computer S.cienc_e and
SriEshwar College of Engineering (A

Engineering
itonomous)

2. . Enhance the knowledge of various distributions and its applicatigiathukadavu, Coimbatore - 6

41202,




~ 3. Tmpart the knowledge in the relationship between multiple variables.

4. To make an inference about the population on the basis of a random sample taken from that
population.

. S. Inculcate techniques approximate the value of a population parameter on the basis of sample
statistics.

3. Syllabus:
Unit-I: Probability

| oqa o 0,0 o o o o

| Probability axioms; Conditional probability; Bayc's thcorem statement only; Discrete and continuous |

| random variables; Moments, moment generating functions. |
Unit-11: Standard Distributions |

Discrete distributions: Binomial, poisson, geometric; Continuous distributions: Uniform, exponential and
| Gaussian.
5 Unit—III: Pair of Random Variables

Tomt distributions; marginal and conditional distributions; covariance; linear correlation; regression lines.
| Unit-IV: Testmg of Hypothesis

Sampling distributions: Statistical hypothesis; Large sample test: Single mean, difference of means,
proportion; Small sample test: t-test, F-test; Chi-square test: Goodness of fit, independence of attributes.
| Unit-V: Estimation Theory

. Eaee——
' Unbiased estimators: method of moments: maximum likelihood estimation: curve fitting by principle of

| teast squares.

[}

l Text Books: |
I i

1. Johnson R. A., Miller and Freund’s, “Probability and Statistics for Engineers”, 8" Edition, Pearson |

Education, Delhi, 2015. ‘

|
2. Walpole R. E., Myers S.L. and Keying Ye, “Probability and Statistics for Engineers and I

Scientists”,9" Edition, Pearson Education Inc, 2012.

References:
Reference Books:

1. Devore. J. L., "Probability and Statistics for Engineering and the Sciences”, 8" Edition, Cengage
Learning, New Delhi, 2014.

2. Gupta S. P, “Statistical Methods”, Sultan Chand & Sons Publishers, 2014.

3. Veerarajan. T, “Probability, Statistics and Random Processes”, 3™ Edition, Tata McGraw Hill,
2009.
Journal References:

1. International journal of probability and statistics:
http://www.sapub.org/Journal/articles.aspx?journalid=1119

2. International journal of experimental design and process optimisation:
https://www.inderscience.com/jhome.php?jcode=ijedpo

Web Resources:
www.nptelvideos.in/2012/12/probability-random-variables.html

1 .
. "'? f

2. www.freevideolectures.com » Mathematics » IIT Kharagpur 7. / i.-—’j

3. www.freevideolectures.com » Computer Science » IIT Madras § =

4. https://www.youtube.com/watch?v=32CuxWdOlow tStudies

5. https://www.youtube.com/watch?v=I dhPETVII§ Chairman - Boardo d Engineering

G Denartment of Computer Science and Eng )
ORI MO
MOOC/NPTEL/SWAYAM Courses: S¢i Eshwar College of Engineering “::’1 . ;

Kinathukadavu, Commbatora—=6%



1. nptel.ac.in/courses/111104079/
2. https://nptel.ac.in/noc/courses/noc22/SEM1/noc22-ma30/
3. https://onlinecourses.nptel.ac.in/noc22 mg31/ ._

4.Course Outcomes:

After successful completion of the course, the student should be able to:

CO. No. Course Outcome

RI9MA206.1 | Apply fundamental probability concepts to explore random experiments

| Apply the concepts of standard distributions to solve real-world problems and make

RI9MA206.2 | "~
‘ — | decisions.
R19MA206.3 Apply the functions of two-dimensional random variables through its probability
values. —
RI9MA206.4 Analyzc.a the concept of various test statistics used in hypothesis testing for mean
| and variances of large and small samples.
R19MA206.5 Evaluate the values of parameters based on measured empirical data.

Operating Systems L
|

3
|

=]~

P|C
| R19CS204 10 0__| 3 |

i. Course Description

' This course introduces students to the fundamental principles and concepts underlying modern operating |
| systems. Through lectures, practical exercises, and assignments, students will gain a deep understanding i
of the design, implementation, and management of operating systems. Topics covered include process |
management, memory management, file systems, device management, security, and virtualization.
Emphasis will be placed on both theoretical concepts and practical applications, with hands-on
experience in working with various operating systems.

2. Course Objectives:

1. To understand the core principles and architecture of operating systems, including kernel
types and process management.

2. To implement CPU scheduling and synchronization techniques to manage concurrent
processes.

3. To analyse and identify appropriate strategies for handling deadlock situations, and to
apply advanced memory management techniques effectively.

4. To manage virtual memory and file systems for optimal resource allocation and storage
efficiency.

5. To gain expertise in real-time operating systems (RTOS) and virtualization technologies to
address modern system challenges.

3.Syllabus:

Unit—I Kernel and Process Management

Operating System Overview: Objective and Functions-Types of Operating. System-Services- Boot
Block- Kemel- Microkemel-Monolithic Kernel-Macro Kernel-System Calls Prog ""‘,’ﬁz [States of
Process-Process Control Block (PCB)-Context Switch-Creation and Termipdtioh-Inter-process
Communication Threads: Introduction-Multithreading Models-Thread Libraﬁiﬁgl—‘:ﬁt}wm&aﬁﬁmdﬁs

Study: Zombie Process and their Prevention-Lottery Process SCheﬁuggﬁment S Ceraner e ar:? Engin;e;::)]
i & A ol
‘ FEnGINEEt g =
Eshwar College 0T £NG .
s e ehnkadavy, Coimbatore = b4) 202.

Unit—II  CPU Scheduling and Procéss Synchronization



(N Qr]\n/“nlvﬂn' Sohe rlnlw\r Sohe (lnlunv (Critoria Qohy ,lnhnv /\Itvl\r1fl11‘h( Pyoomntive and Nano
N i

Preemptive Scheduhng (FCF? SJF, LRTF Round-Robin, P1101 1ty) Process Synchronization: The
Critical Section Problem-Peterson’s Solution-Synchronization Hardware-Mutex Locks-Semaphores-
Classical Problems of Synchronization-Producer Consumer Problem-Dining Philosophers Problem Case
Study: Sleeping Barber Problem-Dekker’s Algorithm-Bakery Algorithm

Unit— 111 Deadlock and Memory Management !

Deadlocks: Necessary Conditions -Resource Allocation Graph- Deadlock Prevention, Deadlock
Avoidance-Banker’s  Algorithm-Decadlock Detection-Recovery  from  Deadlock Main Mcemory |

| Management: Swapping-Contiguous Memory Allocation-Paging- Segmentation-Segmentation with |

paging Case Study: Snow Cone: Android Memory Management.

Unit- IV Virtual Memory Management and Secondary Storage |

Virtual Memory Management: Demand Paging-Page Replacement (FIFO, LRU, Optimal)- Allocation |
of Frames-Thrashing File Management: Overview-Organization-Access-File Directories-File
Structures-File Sharing and Protection-Allocation Methods-Free Space Management Mass Storage |
Structure: Mass Storage System-Disk Structure-Disk  Scheduling and Management-Swap Space |
management-I/O Management and Disk Scheduling Case Study: Buddy Memory Allocation Scheme in

Operating Systems |

Unit—-V RTOS and Virtualization

BReRe IR DT cavithanan Al Tivan Tacio o T N A S WA

@anaglinciit- 11cC RiUS Villuaiization., 11oCCss aid Lysicin VIVIS~-1axdildiny 61 VIVis -iiaifGwaid |
Virtualization- Case Study: RTOS for fault Tolerant Applications-Container /Docker

Text Books:

1 Abraham Silberschatz Peter Bear Galvin and Greg Gagne, “Operating System Concepts™, John
Willey & Sons (Asia)Pvt Itd, Tenth Edition,2018.

2.  Remazi H.Arpaci - Dusseau, Andrea C.Arpaci - dussea, “Operating Systems :Three Easy Pieces”,
Amazon Digital Services, First Edition,2018.

3. Dhanajay M. Dhamdgere, “Operating systems-A Concept Based Approach”, Third Edition, Tata
McGraw Hill Edition 2019.

4. Smith, Nair, “Virtual Machines:Versatile Platforms for Systems and Processes”, Morgan
Kaufman Publishers (2005).

Emulation-Full Virtualization with binary translation-Hardware assisted -Operating System- |

References:

Reference Books:

1. Andrew S. Tanenbaum, “Modern Operating Systems”, Pearson Education, Third Edition, 2015.

2.  William Stallings, “Operating Systems: Internals and Design Principles”, Pearson Education,

Ninth Edition, 2018
3. Charles Crowley, “Operating systems: A Design-Oriented approach”, Tata McGraw Hll] .
Education,2017. .:
- ;’,K-.'--"x, -
MOOC/SWAYAM/NPTEL Course: / i
1. https://onlinecourses.nptel.ac.in/noc21_cs88/preview. Chairman - Board of Stur_ﬂe
pepartment of Computér SEencestt
: ngine
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After successful completion of the course, the student should be able to:
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CO. No. Course OQutcome

R19CS204.1 | Analyse the states of a process and explain (he role of the Process Control Block.

R19CS204.2 | Evaluate CPU Scheduling Algorithms and Implement Synchronization Mechanisms.

| R19CS204.3 | Design Solutions for Deadlocks and Implement Memory Management Strategies.

| RI19CS204.4 | Apply their understanding of file management concepts, including file directories,
| structures, and sharing, to real-world scenarios.

R19CS204.5 | Apply their understanding of Real-Time Operating Systems and virtualization to real-
i world scenarios.

R19CS206 Full Stack Development

T JL|lT|P|C
~ |3]ofo]s

1. Course Déscription:

This 1s a comprehensive course designed to equip students with the knowledge and skills required to become |
proficient full stack developers. The course covers essential front-end and back-end technologies, including
HTMLS5, CSS3, JavaScript, React.js, Node.js with Express.js, Spring Boot backend framework, and ‘
fundamentals of MongoDB. Through a combination of theoretical lectures, hands-on coding exercises, and real-
world examples, students will gain a deep understanding of each technology's role in the development process |
and how they work together to build modern web applications '

2. Course Objectives:

—_

To empower students to design, deveiop, and deploy dynamic web appiications using HTMLS, CSS3,
and JavaScript

2 To introduce students to build fast. scalable. and maintainable front-end applications using React]S

3 To familiarize students with the skills to effectively use MongoDB to build robust, scalable, and data-
driven applications

4. To acquaint students to build scalable and efficient web applications using Node.js and Express.js
5. To equip students with the skills to master Spring Boot's core features
3. Syllabus:

Unit-I: HTMLS, CSS3 and JavaScript

Full Stack.Application: component; HTMLS5: tags, attributes, properties, importance of semantic HTML,
classes; CSS3: CSS3 syntax, properties, borders, text, image, grid layout, media queries, animations; Types
of CSS frameworks- Tailwind CSS; Overview of JavaScript: . advanced working with functions; JavaScript
namespaces; Prototypes; Error handling; Modules in JavaScript; Chaining JavaScript methods; Promises.

Study: Website design for an automobile industry

Unit-II: Reactjs

React]S: library, directory; React components: types of Components, component composition, component
styling, adding styles, component intercommunication, data sharing, routing; Hooks: states, hooks vs states,
types of Hooks; Redux: state container for react apps; React bootstrap: props, router.

Case Study: Portfolio development with authentication.

Unit-ITI: MongoDB

MongoDB: features, environment; Data modelling: Schema creation using mongoose(ODM ,f;yé;ijéﬂdg;gqbase,
data types, drop database; Collection: insert, query, update and delete; Projection: limitingfecords, sorting
records, indexing and aggregation. Chairman - Board of Studies

Case Study: Design of a simple search engine. Department of Computer Science and En

hineering

f by ma P B = - z -
JHESwar Cottege ol cngmeering (Auto
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Tech Stack Comparison: NodeJS: node module svstem. Node Package Manager (NPM): Expressls: building 1

application, HTTP GET, PUT, POST, DELETE.
| Case Study: real time message transfer application.
| Text Books:

and Node’, Second Edition, Apress, 2019

Addison-Wesley, Second Edition, 2018

l. Vasan Subramanian, ‘Pro MERN Stack, Full Stack Web App Development with Mongo, Express, React, |

2. Brad Dayley, Brendan Dayley, Caleb Dayley, ‘Node.js, MongoDB and Angular Web Development’, |

RESTful API's; Advanced topics: asynchronous JavaScript, CRUD operations using mongoose, mongo dala |

validation, mongoose modeling relationships between connected data, authentication, authorization, and

deployment.

Case Study: QR Code Generator application i
| Unit-V: Sprmg Boot

Spring Boot: configuration, spring data JPA, create spring data repositories for JPA, web application with |

Spring Boot, RESTful controllers, message converters, WAR / JAR deployment, creating a RESTfuI '

|

| References:

a Modern Full Stack Web Developer’, Apress; 1st edition, 2018.

and Redux’, Addison-Wesley Professional, 2nd edition, 2018.
Web Resources:
1 https://www.tutorialspoint.com/the-full-stack-web-development/index.asp

1

2 Kirupa Chinnathambi, ‘Learning React: A Hands-On Guide to Building Web Applications Using React

| 1. Chris Northwood, ‘The Fuil Stack Developer: Your Essential Guide to the Everyday Skills Expected of |

{7, " E |
| 7 )lllll\u\&\»\w \lNIlllU\_(‘i[ll/l)ld\ll\l'”\l r‘] vuuulv‘“uu va]“(/qu/\_\o(w\_.) lt\nv )\; ] ;
‘ 35 https://www.freecodecamp.org/news/learn-web-development-free-full-stack-developer-courses-for- .

. - |
| beginners/ :

MOOC/NPTEL /SWAYAM Coursecs:

https://www.udemy.com/course/ultimate-web/?couponCode=SKILLS4SALEB

1
2= https://www.coursera.org/professional-certificates/ibm-fuil-stack-cloud-developer

4. Course Outcomes:
After successful completion of the course, the student should be able to:

CO. No. Course Outcome
R19CS206.1 Build dynamically enriched web pages with HTMLS5, CSS3, and .TavaScript
R19CS206.2 Impleplent data handling and fetching in React applications using state management
libraries
R19CS206.3 Develop a web application with MongoDB as the backend
R19CS206.4 Develop ExpressJS applications that define routes and handle HTTP requests and
responses
Develop RESTful APIs with Spring Boot for resource representation, HTTP methods
R19CS206.5 L
and error handling
: . : LIT|[P|C
R19AD253 Foundations of Data Science 2 0 2 4
1. Course Description: A
The course aims to provide students with a comprehensive understanding of data s ﬁﬂmﬁ@kcy
concepts, methodologies, and tools essential for data analysis, interpGE@HiBIE i‘ibﬂ@@ﬁnﬂ]ﬁ gin

Students will leam to collect, préprocess, and analyze da §%gqrmhﬁ0§3ﬁ%%§ using hagsgmrlo
techniques and machine learning algorithms. Students will gz

paring
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science methods to real-world ploblemq By the end of the co [SC §1 c}mlmgdjhbccéﬁmﬁ% with the
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knowledge and proficiency needed to extract valuable insights from data, make informed decisions, and |
contribute cffectively to the rapidly evolving field of data scicnce.

2. Course Objectives:

' disciplines, reason behind these disciplines. popular data science techniques, data science related to other

_Unit-I: Basics of Data Science

1. Gain a foundational understanding ot data science concepts and methods.
Develop the ability to collect, clean, and manage data.

Learn how to analyse data using statistical and machine learning techniques.
Develop the ability to solve real-world problems using data science.

5. Develop an understanding of the ethical implications of data science

3. Syllabus:

st o T

Data science: need for data science, various data science disciplines, connecting to data science

fields; computational thinking; Data science life cycle. different/popular tools available for data science,
data exploration, feature engineering, applications.

Unit-11: Data Acquisition and Exploration

| values, dealing with outliers, categorical to numerical conversion

Data collection and management: Introduction, sources of data, data collection a_nd_APIs, data prej'
processing techniques: data analysis and data analytics: descriptive analysis, diagnostic analytics,
predictive analytics, prescriptive analytics. Exploratory analysis, data pre-processing, handling missing

| Unit-II: Statistics

Statistics: role to statistics, probability concepts, axioms of probability; probability distributions:
Poisson, Normal, Binomial, Uniform; distribution properties, measures of central tendency, mean and
variance of a Discrete and continuous random variable, covariance and correlation, Central limit theorem.

Unit-IV: Roles — Data Science - —— |
Introduction to Python, Installing Python and Jupyter, variables and data typcs, Opcrators, Conditional |
Statcment, Python Functions, Scgucnce, Iteration, Modules and Packages;Data Engincering: Cloud ¢

GCL) and LIL tools. introduction to Data bngincering ,Lixtract { GCYP Console, Cloud SDK, clicnt |
libraries) Loading ( Cloud Storage, PUB/Sub) Transformation (Cloud Functions, Cloud Dataflow, Cloud |
Dataproc); Data Analyst: Tableau, SQL Connect to data and edit a data source, Sort, filter, and group |

data, Use the Tableau workspace to create visualizations, Build a range of essential chart types for
analysis, Create basic calculations, including quick table calculations; Build interactive dashboards to
reveal data insights, Describe how to share and publish visualizations.

Unit-V: Data Modelling with Machine Learning Algorithms

Introduction to ML: Types of machine Learning Models, Supervised leaming: Linear regression,
Logistic regression, Naive Bayes, Support vector machines, Model selection and feature selection,
Ensemble methods: Bagging, boosting. Unsupervised learning: Hierarchical clustering, K-means
clustering, Evaluating and debugging leaming algorithms.

List of Experiments:

Data Acquisition using REST API, requests module and beautiful soup package.

Plot and generate different types of probability distributions.

Plotting normal distribution and perform normality test using Q-Q plot.

Exploratory Data Analysis (EDA)

House Price prediction using linear regression.

Medical diagnosis for disease spread pattern using logistic regression.

Customer segmentation in business model based on their demographic, psychographic and
behavioural data.

8. Customer churn classification using decision tree and random forest on telecom data.

9. Behavioural analysis of online shoppers’ intention for online purchase model using KNN Model.
10. Creating an interactive dashboard using Tableau.

SN AR ICORO R

Text Books:
1. Avrim Blum, John Hop croft, and Ravindran Kannan,” Foundations of Data Science”, Springer-
2018.

2. Kevin P. Murphy, “Machine Learning: A Probabilistic Perspective”, MIT Press, 2012.

£S

3. Cathy O’Neil, Rachel Schutt, “Doing Data Science, Straight Talk from The Frontli 'E'}:_S?’Reilly,
2013. - v N—?
bﬂatrrﬁ%‘ﬂﬂ‘w

References: ook S
Reference Books: Department 07 LOTAPLIET SLIETR= S

1. Dean J, “Big Data, Data Mining and Machine learning”, Wil&f ilﬁﬂ‘i‘!:ﬁﬁﬁﬂél,eﬂ?lﬁf.Engineering

Engineering

(Autonomous)

2. Provost F and Fawcett T, “Data Science for Business”, O*Reilly Médiathi 20331, Coimbatore - 41202,

Web Resource:



1. hitps://www.ibm.com/topics/data-science
2. https:ischoolonline.berkeley.edu/data-science/what-1s-data-scicnece/
3. https://www.coursera.org/browse/data-science

MOOC/NPTEL /SWAYAM Courses:

| 1. https://onlinccourses.nptel.ac.in/noc21_cs69/preview
i 2. https://onlinccourses.nptel.ac.in/noc22 c¢s32/preview -

3.Course Outcomes:
After successful completion of the course, the student should be able to:

. CO. No. Jl — ~ Course OQutcome |
' RI9AD253.1 | Apply the fundamentals of data science for effective contribution to real-world |
‘ | applications. |
"R19AD253.2 ”Apply the various data collection and exploration techniqﬁeg to analyze the data. |
]i R19AD253.3 Analyze the distribution of data using various statistical measures.
R19AD253.4 Des_ign interactive dashboa_rEs_usiTg suitable data science tools to reveal the insights
i . of data.
‘ R19AD253.5 | Implement different machine learning algorithms for real time applications.
| E—
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i This course empowers you to unlock the potential of the Internet of Things (IoT) by diving into the core
|

technologies driving smart devices. Gain a solid understanding of embedded system architecture and
devclopment processes, lcarn how to design and connect cmbedded hardwarce within the IoT landscape, and
explore the powerful integration with cloud computing and GSM interfaces. By the end, you'll be equipped
| to develop and build your own simple IoT applications.

2. Course Objectives:

1. To facilitate Understanding of Embedded System Architecture

2. To guide Students Through the Embedded Systems Development Process and Al Integration
3. To instruct on IoT Architecture and Embedded Hardware Design

4. To explain Cloud Computing Concepts and GSM Interface

5. To guide the Development of Products for Simple IoT Applications

3. Syllabus:

Unit-I: Embedded System Architecture

Introduction to Embedded systems; application areas; categories; overview; specialities; recent trends;
hardware architecture; software architecture; application software; communication software; Embedded
System Lifecycle; process of generating executable image; developing and testing tools; Market available
freeware for Embedded Systems development.

Unit-II: Embedded System Development

Architecture of Kernel; Tasks and task scheduler; Interrupt service routines; semap stpgailhoxes; timers;
memory management; valgrind for memory analysis priority inversiondhmble- : Debugging Tools for

3

Embedded Systems; Introduction to Embedded Al, Edge Al angd role of Tmyﬁig?ﬂ enBagHed ys'flt’:ﬁ{‘s

: . vepartment orComputer Science a i
Unit-III: IOT Architecture and Embedded Hardware Sri Eshwar C olleuepcf Endlnaabing ?Eﬁ:gﬁ:

Development process: requirements engineering, design, implementation, 'Ig}f;;mpn/ and testing;

ering

ous)

IoT Evolution and Applications; IoT Application development si'xg‘namhﬁgwggﬂﬁ%t%%a_ E‘EIIED]}

Arduino IDE and exploration; Basics of Arduino Programming; PWM signalling in Arduino; Interfacing




| Sensors: IR sensor; Potentiometer with Arduino; Interfacing Servo motor with Arduino; Introduction tﬂ
Bluetooth Technology; Interfacing HC-05 and Arduino; Introduction to Arduino Mega, Due; Interfacing
| of Accelerometer and Colour Sensor; Interfacing Gyroscope with Arduino Uno.

Unit-1V: GSM, Cloud Computing and IeT

Introduction to GSM; Interfacing GSM with Arduino Uno; Calling: Messaging using GSM; Controlling an
' LED using GSM; Introduction to Cloud Computing; Challenges in Cloud Computing; Data protocols in
' 10T; Cloud types; Cloud architecture: Infrastructure, platforms, communication protocols and applications;
| Cloud Services: IaaS, PaaS, SaaS; Understanding Adafruit; Communicating with Cloud.

Unit-V: Product Building and Miniaturization

NodeMCU in a nutshell; ESP32 in a nutshell; Attiny85 in a Nutshell; Programming Attiny85 with Arduino
Uno; Interfacing Gyro; Bluctooth with Attiny85; General Voltage Rcgulation Techniques for loT;
| Raspberry Pi in a NutShell; Headless Setup of Raspberry Pi; Video Surveillance using Raspberry Pi;
Realtime projects with [oT; Accident Impact Detection; Driver Drowsiness Detection System; Advanced
Driver Assist System.

List of Experiments:

| Prelims:

| a. Interfacing Arduino with - Pot, Servo motor, IR Sensor, Stepper Motor, and other Analog/Digital sensors.

Core projects:

I. Displaying Text/Images using OLED
| 2. Controlling an LED using WebPage - With NodeMCU
3. Fire Accident Detection Project using MQ135 & LM35. Generating Alert using GSM

A
5. Interfacing Gyro, Bluetooth with Attiny85
6. Interfacing Ultrasonic sensor and other sensors with Raspberry Pi

| Text Books:

Hill 2015 (Unit-1, IT)

2. https://www.routledge.com/Lets-Get-IoT-fied-30-IoT-Projects-for-All-Levels/Juluru-Vasudevan-
Murugesh/p/book/9780367706074 (Unit III, IV (Half))

3. Internet of Things, 2ed, Shriram K Vasudevan, Abhishek S Nagarajan, RMD Sundaram,
ISBN: 9789388991018, Wiley India. (Unit IV, V)

1. Embedded Systems- Architecture, Programming And Design | Third Edition - Rajkamal McGraw- |

Reference Books:

1. Shibu K.V,, “Introduction To Embedded Systems”, MGH, 2™ edition, 2017

2. Perry Xiao, “Designing Embedded Systems and the Internet of Things (IoT) with the ARM Mbed”,
Wiley, 2018

Journals:
1. IEEE Transactions on Embedded Systems
2. Journal of Embedded Computing

Magazines: Ve
1. https://www.embedded.com/ ; [—-’I”
X A= ™
2. https://www.iotworldtoday.com/ D;/

Chairﬁan - Board of Studies

Department of Computer Science and Enging

' College of Engineering (Autonor
SN atore - 641202

‘Web Resources:

1. https://www.arduino.cc/

12 https://www.raspberryﬁi.org/ Kinathukadavu, Coimb
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2. https://onlinecourses.nptel.ac.in/noc22_cs53/preview

4. Course Outcomes:

After successtul completlon of the course, the student should be able to:

I CO. No. Course Outcome

‘ RI9EC352. 1 Analyze and synthesize the “architecture of Embedded Systems, dellneatmg its
constituent components.

| RI19EC352.2 Utilize conceptual understanding to apply the design process of Embedded Systems

‘ Apply advanced cognitive skills to conceptualize the architecture of IoT systems and

RI19EC352.3

develop basic applications employing embedded hardware.

~ RISEC352.4 Apply higher-order cognitive abilities to implement Cloud services in IoT apphcatlons

[ Generate innovative solutions by integrating NodeMCU and Raspberry P1 boards to

[  RI9EC352.5 : =

[ design 1oT applications =

!rl ' Operati;g Systems Laboratory [T_T_] P i C
R19CS214 | lofo]2]1

| - — — |

1. Course Description:

| Systems coursc by providing hands-on cxpericnce with operating system principles and practices.

cAE o

P B ey el = e e e P 1 e e e | | P e e e e
Thirough a serics of guided cxcicises and projects. students will gain practical skills in opcrating systeim

| design, implementation, and managemeni. This laboraiory course focuses ou reinfoicing key concepis |

through experimentation, troubleshooting, and real-world application.

N

' 2. Course Objectives:

The Operating Systems Laboratory complements the theoretical concepts learned in the Operating ‘

To understand and implement Linux Commands.

To develop Shell Scripts for System Tasks.

To implement and analyse System Calls and Deadlock avoidance algorithm.
To design and solve Synchronization and Scheduling Problems.

To build and test components of an OS Kernel.

3. List of Laboratory Experiments:

L.

LINUX Commands:

man, touch, cat, mkdir, rm, rmdir, Is, c¢d, cp, mv, pwd, be, head, tail, we, rev, who, echo,
finger, find, awk, more, paste, bg, fg

Shell Programming:

Operators and decision-making statements for pattern generation, simulating arithmetic
calculator, and printing number series

System Calls:

a) Process Management: fork, exec, getpid, exit, wait, close, stat, system

b) Interprocess Communication: pipe, mkfifo, creat, write, read, open, seek, close
Demonstrate the Creation of Zombie and Orphan Processes /A ] |
O LAA~N

Implementation of Threading & Synchronization Apphcatmr[shalrm an - Board Of Studies

ter Science and Engi

i Department of Compu
CPU Scheduling: ' leqe of Enginaering (Auton
Sri Eshwar Colleg o 64120
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a) Dining Philosophers’ Problem using Semaphore
b) Producer Consumer Problem using Semaphore

| 8. Deadlock Avoidance:
a) Banker’s Algorithm

| 9. Linux Kernel:

Configuration, compilation, and rebooting from the newly compiled kemnel

10. File Allocation Strategies

a) Sequential
b) Indexed
c¢) Linked
11. Project:
Build the parts of an OS kernel by using teaching packages such as Nachos and Pintos

‘l References: |

| Reference Books:

1. Abraham Silberschatz, Peter Baer Galvin and Greg Gagne, “Operating System Concepts”, John |
: Wiley & Sons {Asia) Pvt. Ltd, Ninth Edition, 2018. '

Andrew S Tanenhanm “Modern Opemiing Syeiems” Pearcon Education Third Fdition 2015

D

, Ninth Edition, 2018.

‘ 3. William Stallings, “Operating Systems: Internals and Design Principles”, Pearson Education, ‘
|

i_ 4. Achyut S. Godbole, Atul Kahate - “Operating Systems”, McGraw Hill Education, 2016.

4, Course Outcomes:

After successful completion of the course, the student should be able to:
CO. No. Course Outcome

R19CS214.1 | Demonstrate the ability to identify, define, and analyze complex problems using
appropriate commands, System calls and programming

R19CS214.2 | Create solutions and execute them utilizing appropriate programming platforms.

‘R19CS214.3 | Choosing appropriate operating systems in virtualized environments to execute
various applications

R19CS214.4 | Evaluate the advantages and disadvantages of different design options and consider
the associated issues when designing operating systems.

R19CS214.5 | Acquire practical understanding of the interaction between programming languages,
operating systems, architecture, and effectively utilize them.

R19CS216 Full Stack Development Laboratory f; '(1; 12) L

1. Course Description: .

The comprehensive laboratory course is designed to provide hands-on expeggf : with f_s‘sential
technologies and frameworks in Full Stack development. Students will gain préfi¢iericy in HTMLS,
CSS3, JavaScript, React]S, Node.js with Express.js, and the fundamentals QﬁangnDBoéﬁdﬁ'eGé&hﬁﬁGﬁ
structured to cover both front-end and back-end deve]opmeniamﬂlﬁeiﬂing%mpﬁtﬁi‘éﬂﬁiﬁﬁéﬁigrgi-“-‘-"-’r"ng

Sreduishobustandstalabiswetapplications Sri Eshwar College of Enaineering (Autgnoinous)
Kinathukadavu, Coimbatore - 641202.




2. Course Objectives:

I.  To empower students to design, develop, and deploy dynamic web applications using HTMLS5,
CSS3, and JavaScript

2. To introduce students to build fast, scalable, and maintainable front-end applications using
React]S

3. To familiarize students with the skills to effectively use MongoDB to build robust, scalable,
and data-driven applications

4.  To acquaint students to build scalable and etficient web applications using Node.js and
Express.js

5. To equip students with the skills to master Spring Boot's core features

| 3. List of Laboratory Experiments:

e

Develop a music streaming web application to provide users with a seamless and
interactive music listening experience. Users should be able to discover, play, and
share their favourite music in real-time. The application should support multiple
features such as user authentication, personalized playlists, real-time updates on
trending tracks, and social sharing capabilities

Build a video conferencing web application that facilitates seamless communication
between individuals or groups through high-quality video and audio interactions and
supports rcal-time icatures, user authentication, screen sharing to enhance the overatl
video conferencing experience

Develop a dynamic and engaging social media platform web application that
connects users globally. The platform aims to provide a seamliess and real-time social
experience, allowing users to connect, share content, and interact with each other and
should incorporate features such as user profiles, real-time feed updates, multimedia
content sharing, instant messaging, and community building

Create a web application that constitutes a dynamic Content Management System
(CMS) tailored for blogging that allows users to effortlessly create, manage, and
share blog content and provides an intuitive interface, support multimedia content,
and facilitate collaboration among multiple authors

Build a web application designed to serve as a real-time Project Management
Dashboard to streamline project management processes, enhance collaboration, and
provide stakeholders with a dynamic and comprehensive view of project progress.
The application should offer real-time updates, intuitive navigation, and advanced
project tracking features.

Design a web application to perform real-time analytics for data-driven decision-
making. This web application aims to empower users to analyze, visualize, and derive
insights from streaming data that will be suitable for industries requiring
instantaneous data processing, such as finance, e-commerce enviromments

Develop a web application designed to revolutionize the job search process to
provide job seekers with real-time access to a diverse range oﬁéj’élg;f’oppﬁrrunities,
personalized recommendations, and interactive tools to stre:‘ifﬁThﬁ'é"ﬂfe"“cuiim job
searching experience

—

Chairman - Board of Studies
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10.

12.

support, and turn aspirations into tangible achievements

Build a To-Do List web application elevates the task management experience through
real-time collaboration and user authentication. This application provides users with
an intuitive platform for creating, organizing, and collaborating on to-do lists in real-
time, ensuring secure access and personalized task management

Develop a chat web application to facilitate real-time communication and
collaboration. The web application aims to provide users with a seamless and
interactive platform for one-on-one and group chats, ensuring instant messaging,
multimedia sharing, and a user-friendly experience

. Develop a comprehensive web application to empower users with a real-time

expense tracking system for efficient money management that constitutes users with
a user-friendly interface, real-time financial insights, and personalized budgeting
features to help them make informed financial decisions and achieve their financial
goals .

Design a gaming web application that offers a real-time multiplayer gaming experience to |
provide users with a diverse range of games, interactive features, and a social gaming |
environment, allowing players to connect, compete, and collaborate in real-time

Text Books:

1. Vasan Subramanian, ‘Pro MERN Stack, Full Stack Web App Development with Mongo,
' Express, React, and Node’, Second Edition, Apress, 2019

e Brad Dayley. Brendan Dayley. Caleb Dayvley. "Node.js. MongoDB and Angular Web |

Development’, Addison-Wesley, Second Edition, 2018 i

' References:

sl D M

1. Chris Northwood, ‘The Full Stack Developer: Your Essential Guide to the Everyday Skills
Expected of a Modern Full Stack Web Developer’, Apress; 1st edition, 2018.

2. Kirupa Chinnathambi, ‘Learning React: A Hands-On Guide to Building Web Applications Using

React and Redux’, Addison-Wesley Professional, 2nd edition, 2018.

Web Resources:

https://www.tutorialspoint.com/the-full-stack-web-development/index.asp
https://www.youtube.com/playlist?list=PL.900o VrP 1hQOGTHk2auXsk3cyqRBbbsQ61
bttps://www.freecodecamp.org/news/leamn-web-development-free-full-stack-developer-
courses-for-beginners/

MOOC/NPTEL /SWAYAM Courses:

1. https://www.udemy.com/course/ultimate-web/?couponCode=SKILLS4SALEB
2. https://www.coursera.org/professional-certificates/ibm-full-stack-cloud-developer

4. Course Outcomes:
After successful completion of the course, the student should be able to:

CO. No.

Course Outcome

R19CS216.1

appropriate algorithms, data structures, methodologies and tools

Demonstrate the ability to identify, define, and analyze complex problems using

R19CS216.2 | Design effective visual representations (UML diagrams/F Jowcharf) 10 s_él}ig: the identified

problems /

R19CS216.3 | Create Fullstack solutions and implement them using suitable programming platforms

Chairman - Board of Studies

R19CS216.4

Develop effective presentation skills to present BigAdéfRaathelduipueatdslaeiend Enging

bering

SriEstiwar College of Engineering (Autonon

nous)

Kinathukadavu, Coimbatore ~ 641 202.



R19CS216.5 ‘ Understand issues related to privacy, security and accessibility and adhere to COdl]l—‘
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RIOCS281 Project with Design Thinking lL|T | P i c |
i (Product / Software Development Life Cycle) | 00 | 1 ﬂ
|

| 1.Course Description:

This course explores how design thinking can be applied to computing solutions that address key socictal | |
challenges. Students will work on projects from early-stage concepts (TRL 1) to functional prototypes |
(TRL 6), focusing on creating technologies that enhance digital accessibility and educational opportunities. |
By aligning with SDGs such as Quality Education (SDG 4) and Industry, Innovation, and Infrastructure | -
‘ (SDG 9), students will develop innovative computing solutions that foster inclusivity and drive soc1al .
| progress.

| 2.Course Objectives:

Identify current problems in computer and science eﬁgineering through literature survey. I
Design and analyze solutions for identified problems using modern engineering tools.

Create innovative methodologies and develop working models to solve existing problems.

Apply appropriate software development methods to implement and deploy solutions for various
problems

e Evaluate teamwork's role in project execution and estimate financial requirements for  project

_-h_kﬂl\)r—-

success.
3.Guidelines: f

| The student identifies the probiems in the computer and science engineering fi field | by conducting a fiterature
or industry survey. After that, the student finds the solution to solve those problems by applying modern
engineering tools. Continuous review will be conducted based on approved rubrics to ensurec ongoing
progress and quality. Aller finding the solution, the student develops the working model, design, or |
simulation for evaluation. Each student shall finally submit a report covering background information,
literature survey, problem statement, methodology, and use of modem tools within the stipulated date.
Every projcct work must be guided by the institute faculty members.

4. Course Outcomes:

After successful completion of the course, the student should be able to:

CO. No. Course Outcome
Identify the problems in computer and communication engineering field by literature
survey

R19CS281.2 | Design, analyze and solve the identified problems by using modern engineering tools

R19CS281.1

Create innovative methodologies to solve the existing problems and developing the

RISGHAL working models.
Apply appropriate software development methods, to implement and deploy solutions
R19CS281.4 e
for the computer and communication related problems
Implement the role of team work in a project to find the solution and estimate the
R19CS281.5 . ; X
financial requirement of a project.
R19EM202 Advanced Logical Thinking I(; %_ﬂ / g’_ _,f,: ;
- e I ' “Chairman = Board i Studies
1. Course Description: Desartmentof Computer Sciance and Engine!

-------

This course aims to develop student’s logical thinking skills to an advanced { é&YE’SMIWH shiplgineering (Autonom
various techniques and strategies to analyse, evaluate, and synthesize information g mﬁ%lgdmmmmmm ~$41.202.
a situation or problem using a logical approach involves gathering all available in ation, assessing




| the facts and efficiently deciding the best course of action. Students strive to understand various topics |
deeply, enhance their memory skills and build greater understanding. They also apply their 1deas |
cffectively and thoroughly analyze any arising issues. ‘

2 Course Objectives:

1. Enhance Critical thmkm0 skills by solving p1001amm1ng logic problems involving pelmu‘ratlom
i and combinations.
Enhance the Decision making skills using different Possibilities through Probability

Distance Concept
| 4. Einhance the sirategic ihinking for Solving Real fife probiems using Maihematicai Concepis

5. Reinforce the Logicai skiiis through Reasoning Puzzies

3. To develop the skills to analyze complex problems in Simple Solutions through Time Spccd 1

|
| 3. Syllabus:

Unit-I: Inductive Reasonmg through Permutations & Combination

kundamental Principles of Counting: Permutatlonb & Combination, Number Generation Fundamcntals
Digit repeater concepts: All possible ways; Recursion and Backtracking: N step Problems, Chess oriented
problems and Case Studies.

|
Unit-11: Decision Making based on Probability

Introductxon to Probabilities, Application of Probability; Power of Compoundmg Casc Studies.

Unit-1I1: Strategical techniques in Time, Speed and Distance

™
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| Unit-I'V: The Logical Approach to Mixture and Allegation

111!.1 uuu\.uuu L\) lVLlALLll\-D LVJUL\.[ W LLl l(J.LJl\/ JlllAlllL l 1UJ lL C-Lll\_l Ll\}\b \,ULI\./\./}JL Llu;\./u \Hl 1111 /\lllt_ J_41\.lLLl\.L llll/\ll g

concepts: Replacement problems and Repetitive iteration problems.

Unit-V: Logical Reasoning

Introduction to design of clocks; Formula creation: Speed clock and Slow clock pfoblems; Angle
calculation; Calendars design: Concept of odd days, Day of a date and Calendar repetition logic; Data
Arrangements; Data Sufficiency; Directions; Number series and Puzzles.

References:

Reference Books:
1. Dr. R S Aggarwal, Quantitative Aptitude, Revised Edition, S.Chand Publishing Company Ltd(s),

2022
2. Arun Sharma, How to prepare for Quantitative Aptitude for the CAT, 10th Edition, Tata McGraw-
Hill Publishing Company Ltd, 2022

Online References:

1. https://www.hackerearth.com/
e https://www.geeksforgeeks.org/
3. https://www.indiabix.com/

4, Course Qutcomes: ,
After successful completion of the course, the student should be able to: //r e }
r}jl’_/{kl’-'é,—i‘l\d"
%

CO. No. Course Outcome
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permutations and combinations.

Develop the. ability to use inductive reasoning to solve com}?pe 1;%“ msdnvols &Jég.' d Engineering
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R19EM202.2 | Understand probabi@it)} theory to make informed decisiopfatdgkateentdiniybatore - 441202,
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R19EM202.4 | Apply logical reasoning to solve problems involving mixtures and allegations.

R19EM202.5 | Enhance logical reasoning skills to tackle a variety of analytical problems.

RI19EM203 Summer Internship

| 1. Course Description
k

|

!
"Summer Internship" provides students with the opportunity to gain practical work experience in a ‘
protessional setting during the summer months. Through supervised placements in various industries,
students will apply theoretical knowledge acquired in their academic studies to real-world scenarios. The
internship aims to enhance students' professional skills, expand their networks, and foster personal and
career development. Under the guidance of experienced mentors, interns will engage in hands-on
projects, tasks, and responsibilities tailored to their academic background and career interests. Through
reflection, {eedback, and evaluation, interns will refine their skills, gain valuablc insights into industry

practices, and make meaningful contributions to their host organizations.

2. Course Objectives:

1. Exposure in an Industrial/professional work environment relevant to the student's field of study.
| 2. Develop the ability to apply practical skills and knowledge learned 1n academic coursework to
' reat-world projects and tasks.

Network with professionals in the mdaustiy to ¢xpilorc carcer opportunitics and build professionat

(&%

| relationships. g

| 4. Create awarencss of current industrial technological developments relevant to the program '

' domain.

‘ 5. Provide opportunities to understand the social, economic, and administrative considerations in
organizations.

4. Course Outcomes:
After successful completion of the course, the student should be able to:

CO. No. Course Outcome

R19EM203.1 Demonstrate an understanding of industry-specific practices, procedures, and
terminology through immersion in a professional work environment

R19EM203.2 Interpret and explain the relevance of theoretical concepts learned in academic
coursework to practical tasks and projects encountered during the internship

R19EM203.3 Apply acquired knowledge and skills to solve real-world problems, contribute to
projects, and complete assigned tasks effectively within the internship setting

RI19EM203.4 Analyze and evaluate their internship experiences, reflecting on challenges faced,
solutions implemented, and lessons learned to assess their own growth and
development.

R19EM203.5 Synthesize their internship experiences, integrating knowledge gained from various
sources, including academic coursework, mentorship, and practical application, to
formulate strategies for future career development and success.

O e
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RISMC262 | tindiair Constitution and Traditioii 7 I r(l; | ](; I

|
| | |
1 Course Description: ‘
“This course provides a comprehensive exploration of the Indian Constitution and Tradition, with a
primary focus on understanding its historical evolution, guiding principles, organizational framework, and
contemporary relevance. Students will delve into the intricate layers of India's constitutional legacy,
examining the multifaceted influences of democratic governance.

2. Course Objectives: .

1. Understand the foundational principles and historical context of the Indian Constitution and |
tradition.

2. Dxplore the role of tradition in shaping contemporary Indian constitutional law and governance.
Assess the interplay between constitutional amendments and traditional values in Indian society.

4. Critically reflect on the relevance and adaptability of Indian constitutional principles in a modern
context.

5. Examine the evolution of constitutional rights and duties within the framework of Indian |
tradition.

| 3. Syllabus:

Unit-I: History of Indian Constitution

'Meanmg of the constitution law and constitutionalism - Historical perspective of the Constitution of

"Unit-II: Fundamental nghts and Duties

India, Salient features and characteristics of the Constxtutlor_l o_f In_dla ‘
|
|

. Scheme of the fundamental rlghts Fundamental Duties and its legal status - Directive Principles of State

_Pohu Its importance and implementation

Unit-III: Federal Structure and Distribution of Powers |

| - Amendment of the Constitutional Powers and Procedure

Federal structure and distribution of legislative and financial powers between the Union and the States -
Parliamentary Form of Government in India - The constitution powers and status of the President of India

= —|

Unit-1V: Constitutional Amendments And Emergency Provisions ‘
The historical perspectives of the constitutional amendments in India - Emergency Provisions: National

Emergency, President Rule, Financial Emergency - Local Self Government - Constitutional Scheme in |
India

Unit-V: Right To Equality, Freedom, And Personal Liberty

Scheme of the Fundamental Right to Equality - Scheme of the Fundamental Right to certain Freedom
under Article 19 - Scope of the Right to Life and Personal Liberty under Article 21

Text Books:

1. Sunil Khilnani, “The Idea of India”, Penguin India Ltd., New Delhi.
2. Madhav Khosla, “The Indian Constitution”, Oxford University Press. New Delhi, 2012.

References:

Reference Books:
1. Brij Kishore Sharma, “Introduction to the Indian Constitution”, PHI, New Delhi

2. Sumantra Bose, “Transforming India: Challenges to the World’s Largest Democracy”, Picador
India, 2013.

3. Atul Kohli, “Democracy and Discontent: India’s Growing Crisis of Governability”, Cambridge
University Press, Cambridge, U. K., 1991.

4. M. P. Singh and Rekha Saxena, “Indian Politics: Contemporary Issues and Concerns”, PHI, New
Delhi, 2008, latest edition. Zh5]

Ji | JI

- |

L/ =
5. Rajni Kothari, “Rethinking Democracy”, Orient Longman, New Delhi, 2005. "-'?’"' A

Video References: Chairman - Board of Studies
1. https:/www.youtube.com/watch?v=JrgpQvVRQft0 Department of Computer Science and Er

2. https:/www.youtube.com/watch?v=XrKEtEzqZ7g i Es_hwar College of Engineering (Autq

Kinathukadavu, Coimbatore - 641 ?

gineering
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Web References:

1. https://en.wikipedia.org/wiki/Constitution_of India
https://www.india.gov.in/my-government/constitution-india
https://byjus.com/free-ias-prep/sources-of-indian-constitution/
https://academic.oup.com/past/advance-article/doi/10.1093/pastj/gtad009/7147824
https://www.vifindia.org/article/2017/august/03/indian-civilisation-and-the-constitution

https://search.worldcat.org/title/constitution-of-india-a-contextual-analysis/oclc/1002722580

N v oA W

https://main.sci.gov.in/constitution
MOOC/ SWAYAM/NPTEL Courses:

1. https://archive.nptel.ac.in/noc/courses/noc20/SEM2/noc20-1w03/
f
2. https://archive.nptel.ac.in/courses/129106002/

4. Course Outcomes:
After successful completion of the course, the student should be able to:

i CO. No. Course Outcome

|
| R19MC202.1 Understand thc characteristics of the Constitution of India.
|

! RI19MC202.2 | Understand the fundamental rights and duties.

|
|
=
|
|
|

| RI9MC202.5 Understand the tederal structure and distribution ol legisiative and financiai powers !

‘ R19MC202 .4 ‘ Understand the constitutional amendments and emergency provisions. ‘

i R19MC202.5 : Understand the t‘undame_mal—right o equality, freedom, life and personal freedom |
SEMESTER V

—R19CS3_01_ ’ £ Automata Theory and Compiler Design ] I; “ T l(; 51:

1.Course Description:

This course combines theoretical concepts with hands-on exercises, enabling students to design,
implement, and optimize compilers effectively. By the end of the course, students will have a solid
understanding of automated theory principles in compiler design and optimization.

2.Course Objectives:

1. Make students to understand the fundamental concepts of Automata theory

2. Explore compiler design principles and code optimization techniques ,

3. Understand the core principles and phases of compiler design, with a focus on lexical analysis
4. Understand the Role of Parserls in Compiler Design
5

Analyze and optimize code generation processes

3.Syllabus: ﬁ / /

Unit-I: Automata Fundamentals and Regular Expressions TN

Finite Automata: Deterministic Finite Automata, Non-deterministic Finite snmmam Finitd AUbbusies

with Epsilon Transitions ; Regular Expressions - Conversion of R@fﬁlﬁf"’ﬁ Sl ‘Iﬂté ﬁﬂﬁetf E
Sri Eshiwar CciLm e of Ewgmeermg Alit
Subset construction method - Minimization of DFA - Proving Languages not H?kd‘a 1¥3imbatore - 641

nd Emgineering

hnomous)
202.




| Unit-11; Context Free Grammar and Languages :'

Unit-I1I: Introduction to éom_piler and Lexical Analysis

| CFG — Parse Trees — Ambiguity in Grammars and Languages — Definition of the Pushdown Automata

— Languages of Pushdown Automata — Pumping Lemma for CFL - Introduction to Turing Machines.

Role of Lexical Analyser — Specification of Tokens — Recognition of Tokens — Lex. ;

Compiler — Interpreter — Assembler — Language Processor - Phases of a compiler — Lexical Analysis — |

_Unit-1V: Syntax Analysis i

“Role of Parser — Top-Down Parsing - General Strategies Recursive Descent Parser - Predictive Parser - |

| LL(1) - Parser-Shift Reduce Parser - LR Parser - SLR — CLR — LALR - YAAC. |

| Unit-V: Intermediate Code, Code Generation and Code Optimization |

TextBooks:

| Issues in Code Generation - Design of a simple Code Generator - Principal Sources of Optimization —

Peep-hole optimization — DAG - Optimization of Basic Blocks.

References

1. I. E. Hopcroft, R. Motwani and J.D Ullman, “Introduction to Automata Theory, Languages and |

[ Computations”, 2™ Edition, Pearson Education, 2003

3. V. Raghavan, “Principles of Compiler Design”, Tata McGraw Hill Education Publishers, 2017
4. Elain Rich, “Automata, Computability and complexity”, 1st Edition. Pearson Education,2018.
Randy Allen, Ken Kennedy, “Optimizing Compilers for Modern Architectures: A Dependence
based Approach”, Morgan Kaufmann Publishers, 2002
‘Web Reference:
1. https://www.geeksforgeeks.org/theory-of-computation-automata-tutorials/
MOOC/NPTEL /SWAYAM Course:

1. https://onlinecourses.nptel.ac.in/noc19_cs79/preview

2. Alfred V. Aho, Monica S. Lam, Ravi Sethi, Jeffrey D. Ullman, “Compilers: Principles, I

Techniques and Tools”, 2"¢ Edition, Pearson Education, 2009 [

1. Martin, “Introduction to Languages and the Theory of Computation”, Third Edition, TMH, 2003 i

2. Steven S. Muchnick, “Advanced Compiler Design and Implementation”, Morgan Kaufmann |
Publishers - Elsevier Science, India, Indian Reprint 2003 '

4. Course Outcomes:

After successful completion of the course, the student should be able to:

CO. No. Course Outcome
R19CS301.1 Design and analyze Finite Automata and regular expression for any given Regular
language
Understand and apply concepts of Context-Free Grammars, Push-Down Automata,
R19CS301.2 " j . — o
and Turing machines to analyze computational problems and language ambiguities.
Demonstrate proficiency in Lexical Analysis, including defining tokens, rccorzmzmg
R19CS301.3
tokens, and utilizing tools like Lex / /f _a
R19CS301.4 | Analyze and construct different parsers Chah‘m af - Board ng’fudier;
Design efficient code generators and optimize cod! uHHE?E’éanqﬂ Hff / ﬁé‘éﬁrﬁ’élg ahpaineering
RI9CS301.5 | optimization, DAGs, and basic block optumzatloﬁ:rl Eshwar College of Engineering (Atonomous)
Kinathukadavu, Coimbatore - 641 202,



R191T302 Cloud Computing

| 1. Course Description:

3. Syllabus:

The fundamentals of cloud computing and virtualization are covered in this course; cloud computing
is now one of the fields with the quickest rate of growth. The course will give the students a .
fundamental grasp of virtualization and the cloud, as well as how to move over it. |

| 2. Course Objectives: |
| 1. To impart to pupils the knowledge and skills necessary tor using cloud computing.

2. To equip students with a solid understanding of cloud computing so they can begin utilizing and
implementing cloud computing tools and services in their everyday lives.

3. To enable students exploring some important cloud computing driven commercial systems and
applications.

4. To expose the students to frontier areas of Cloud Computing and information systems, while
providing sufficient foundations to enable further study and research.

Unit — I: Fundamentals of Cloud Computing - : ;

Cloud Computing Basics, History of Cloud Computing, Characteristic of cloud computing, Cloud |
computing Technologies: Virtualization, Service Oriented Architecture, Grid Computing, Utility |
Computing, Cloud Computing Infrastructure; Cloud Deveiopment Models: Public, Private, Hybrid,

Community; Cloud Service Models: Infrastructure-as-a-Service. Plattorm-as-a-Service, Software-as— '

| a-Scrvice, Identity as a Scrvice, Network as a Service; Chaiienges.

| Unit-Il: Cloud Virtualization |

! Characteristics of virtualized environments, Taxonomy of virtualization techniques: Application |

Virtualization, Network Virtualization, Desktop Virtualization, Storage Virtualization, Server
Virtualization, Data virtualization; Virtualization and Cloud Computing, Pros and cons of
Virtualization, Xen: Para virtualization, VMware: full virtualization, Microsoft Hyper-V

Unit — III: Cloud Technology

Aneka framework overview, Anatomy of the Aneka container: Fabric services, Foundation services,
Application services; Building Aneka clouds: Infrastructure organization, Logical organization, Cloud
deployment mode (Private, Public, Hybrid); Cloud programming and management:Aneka SDK,
Management tools;Cloud Platforms: Amazon web services, Google AppEngine, Microsoft Azure.

Unit — IV: Cloud security

Cloud Security Challenges, Software-as-a-Service Security: Security Governance, Risk Management,
Security Portfolio Management, Secure Software Development Life Cycle (SecSDLC), Forensics,
Security Architecture Design, Data Privacy, Data Governance, Data Security, Application Security,
Virtual Machine Security, Identity Access Management, Change Management, Physical Security.
Standards:Standards for Application Developers, Standards for Messaging, Standards for Security.

Unit — V:Cloud Applications

Scientific applications: Healthcare, Biology, Geoscience; Business and consumer applications: CRM
and ERP, Social networking, Media applications, Multiplayer online gaming; Energy efficiency in
cloud, Market-based management of clouds: Market-oriented cloud computing, MOC(, refen.nce
model; Federated clouds/InterCloud: Characterization, Cloud Federation Stack; T}ﬂp:{-f}aﬁy ‘elotd

services: MetaCDN, SpotCloud Chairman & Board of Studiss

ianca andEngineering
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i. Ritiing house, John W, and James ¥. Ransome, —Cioud Compuiing: impiemeniaiion, iianagerent
and Securityl, CRC Press, 2017.

2. Rajkumar Buyya, Christian Vecchiola, S. ThamaraiSelvi, —Mastering Cloud Computingl, Tata
Mcgraw Hill, 2013

| References:

Reference Books:

| 1. Kai Hwang, Geoftrey C. Fox, Jack G. Dongarra, —Distributed and Cloud Computing, From Parallel |
| Processing to the internet of Thingsl, Morgan Kaufmann Publishers, 2012. !

i 2. David E.Y. Sarna, —Implementing and Developing Cloud Applicationl, CRC press 2011. :
|

Lee Badger, Tim Grance, Robert Patt-Corner, Jeft Voas, NIST, —Draft cloud computing synopsis and
recommendationl, May 2011. .'

3. George Reese, —Cloud Application Architectures: Building Applications and Infrastructure in the |
Cloud: Transactional Systems for EC2 and Beyond (Theory in Practice), OReilly, 2009. i

| Journals:
|

1.https://journalofcloudcomputing.springeropen.com/ [

2. https://www.inderscience.com/jhome.php?jcode=ijcc i

Video References:
| |

1ohupsiwww youtube.com/watch?v=GKICwEQqgaM!
| 2. https://www.youtube.com/watch?v=ufgalydDpF4
! 3. https://www.youtube.com/user/AmazonWebServices/Cloud

| 4. https://www .oreilly.com/library/view/cloud-security-a/97804 705898 78/b10 | .html
MOOC/SWAYAM/NPTEL Course:

f 1. https://onlinecourses.nptel.ac.in/noc21 csi4/

4. Course Outcomes:

After successful completion of the course, the student should be able to:

CO. No. Course Outcome

R19IT302.1 | Utilize the fundamental ideas of the cloud computing paradigm, including the features,
benefits, and drawbacks of the many cloud computing models and services.

RI19IT302.2 | Make use of virtualization for systems, networks, and storage and describe how it
facilitates the cloud computing system model.

RI19IT302.3 | Apply various cloud programming models to solve problems on the cloud.

Analyze the core issues of cloud computing such as security, privacy, and

R191T302.4 |° =

interoperability

Analyze appropriate cloud computing solutions and recommendations according to the
R19IT302.5 T

applications used. - !

F o - '
. (I |
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R19CS302 Artificial Intelligence and Machine Learning

1.Course Description:

The Artificial Intelligence and Machine Learning course provides students with a comprehensive
understanding of both theoretical concepts and practical applications in the field of Al and ML. Through
a series of modules, students will delve into the fundamentals of intelligent agents, problem-solving

techniques, knowledge representation, and various learning algorithms.

| 2.Course Objectives:

i. To Learn about the Inteiligent Agents and Probiem-Soiving Techniques in Al

2. To Study the Knowledge Representation and Reasoning in Al

3. To gain knowledge in various supervised learning algorithms.

4. To learn the various unsupervised Learning algorithins with real world applications.
5

To gain exposure in advanced learning techniques in ML.

3.Syllabus

Unit-I: Intelligent Agents and Problem-Solving Techniques

Applications of Al, Classification of Al systems with respect to environment. Problem solving agents: |
| search algorithms, uninformed search stategies, Heuristic search sirategies, Local search and|
optimization problems, Constraint Satisfaction Problems (CSP), Adversarial Search: Minimax algorithm

' — Alpha beta pruning. .

Unit-11: Knowledge Representation and Reasoning

Automated Reasoning: Logic Agent, Knowledge Representation, Propositional logic, First Order
Predicate Logic, inferences in first order logic, forward chaining, backward chaining, Representing

Knowledge Representation using rules, Ontological Representations and applications.

Unit-IIT: Supervised Learning

Introduction to Machine Leaming-Types; Regression Models: Linear Models for Regression, Common
Regression Algorithms: Simple Linear Regression, Multiple Linear Regression, Bayesian linear
regression, Common Classification Algorithms: Naive Bayes, Decision Trees — Random Forest model —

Support Vector Machines, Maximum margin classifier.

Unit-IV: Ensemble Techniques and Unsupervised Learning

Combining multiple learners: Model combination schemes, Voting, Ensemble Learning - bagging,

boosting, stacking, Unsupervised learning: K-means, Instance Based Learning: KNN, Principal

Component Analysis. ﬁ_{/ /L_, | A_~

v

Chairman - Board of Stuidias
D{f,:a'-.'-“nent of Computer Science and Engineering
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Unit-v: Neurai NCiworks

Perceptron - Multilayer perceptron, activation functions, network training — gradient descent
optimization — stochastic gradient descent, backpropagation,—Unit saturation (aka the vanishing

gradient problem) — ReLU, hyperparameter tuning,batch normalization, regularization, dropout.

Text Books:

I. Stuart Russell and Peter Norvig,TAxrtiﬁcial Intelligence — A Modem Approach”,
FourthEdition, Pearson Education, 2021.

2. Ethem Alpaydin, “Introduction to Machine Learning”, MIT Press, Fourth Edition, 2020.

References:

Reference Books:

1. Dheepak Khemani, —A first course in Artificial Intelligencel, McGraw Hill Education Pvt
Ltd., New Delhi, 2020.

2. Stephen Marsland, “Machine Learning — An Algorithmic Perspective’, CRC Press. 2020.
Web Resources:

1. https://www.tutorialspoint.com/artificial intelligence/index.htm

2. https://www.youtube.com/playlist?list=PL900oVrP ThQOGHNaCT7_ (we9AabjZI1RjI

B e tas ¢4 cafaro z arglinnontiiema Taosamsa o
| 3. https.// WW W.gCCLaf{)x CCko.\JLE/Luav]uuu-lual111115/

4 hilps www kavole com/learm/ amtroclosmachine-leammeo
| £ iperiwaiwikaooie comyiedrnanlro-lo-machine-leaming
)

MOOC/NPTEL/SWAYAM Courses:

1. https://onlinecourses.nptel.ac.in/noc24 cs08/preview

2 https://onlinecourses.nptel.ac.in/noc24 _cs51/preview

4. Course Outcomes:
After successful completion of the course, the student should be able to:

CO. No. Course Outcome
Understand the intelligent agents and apply the Apply the various search techniques
R19CS302.1 | to real-time problems
R19CS302.2 Use automated reasoning techniques to real world problems
R19CS302.3 Apply the concepts behind supervised leaming and their appropriateness
R19CS302.4 ?I:ply and build the unsupervised learning algorithms to various real-time
ata.

R19CS302.5 Apply the advanced learning techniques to various real time data.

R19EC253 Computer Networks Ll AL 10N

31024

1. Course Description: % {

This course delves into the world of computer networks, equipping the“students-with a deep
understanding of their architecture, communication protocols, and security practices, S ng}%iggu
explore the fundamental OSI and TCP/IP architectures, gaining insights irfft8 ﬂfm‘mﬁ;‘gﬁa&f

security mechanisms to safeguard your systems. By the end, a sodid gghm@i@m&w{‘ﬁ* i 108,

aws seamleseyaineearing
across networks. Student will gain vital knowledge about confrapartmkitr@bRRIES YT T4 C%D%fmf%g s)
E%q[ﬁn utorjomou

2.
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| communication protocols. and cyber security, empowering the students to navigate the digital world with |

| confidence.

2. Course Objectives:

o

To Instruct in Depth on Physical and Data Link Layer Services, Standards, and Access Controls

1. To Teach Core Networking and Layering Structures ‘
I
|

3. To Guide Students Through Network Layer Protocols and Routing Services ‘

|

' 4. To Explain Transport Layer Protocols and Socket Programming Services

| 5. Lo Support the Development ot Networked Applications with Security Features

3. Svliabus:

Unit-I: Network Model

' Network Structures: Point-point, Multipoint; Types: LAN, WAN: Transmission Modes: Simplex, Half-
| duplex, Full-duplex; Network Topology: Star, Ring, Bus, Mesh; Basic Network commands; Network
f Devices: Hub, Switch, Router; Switching Techniques: Circuit switching, Packet switching, Layering in
| Networks: TCP/AP Architecture, OST Architecture.

Unit-11: Physical and Data Link Layer
|

Physical Layer: Performance paramelers: Bandwidth, Latency, Throughput; Transmission Mcdia:
Twisted pair, Co-axial cable, Optical fibre.
Data Link Laver: 1 ink T aver gu_ddregging] ARP Error Detection: CRC T RC VRC: Fiow control- ,Qh'\p

and Wait Stidine window Muitinle access nirotocois ALGHA USMA USMA LS CSMA/KLA [

T lsasd B0 Fo Nlndsmrnadr ¥ ~ornme
m/RRAE—RAaE. NS ewvisA A mslave R

| Network Layer Services; IPV4 Addressing: structure, Classtul, Classless; Subnetting: IPV6 Addressing:
Qtructar° Transiﬁon from IPV4 to IPV6; Routing: Overview of Unicasting and multicasting, Distance |

T - T D P,
VOCLOn, LK olaltv. 1 dtll voouwul,

Unit-1V: Transport Layer

Tlansnou Layer Selwces TCP: Structure. Three-way Handshake. SCTP. Congestion control: UDP:
Structures, Services, Applications; Socket Programming. |

Unit-V: Application Layer and Security

Application Layer protocols: FTP, HTTP, Email: SMTP, POP3, MIME, IMAP; DNS;
Security: Goals, CIA Triad, OSI Security architecture, Firewalls, VPN

List of Experiments:

[. Build network using cisco packet tracer. Evaluate the communication between different
topologies and analyze the cost between different networks.

2. Develop client server applications using socket programming/software tool and examine its
connections over Transmission control and User-datagram Protocol.

3. Establish a communication from Client to Server scenario using NS2/NS3 and measure its
network resource rudiments. Plot their characteristics.

4. Analyze a website in realtime. Identify and capture the different files available and inspect the
files to verify the presence of Malware using Wireshark

5. By using Cisco Packet Tracer build a Multiserver with various nodes to perform the
communication using the protocols HTTP, FTP, SMTP and DNS

6. Build a network for smart home/industrial automation/environmental monitoring with different
sensors, actuators, smart devices using CISCO Packet Tracer.

Text Books: //

1. Behrouz A Forouzan, “Data Communications and Networking®, Mc@aﬁ&iﬁiﬁ“ﬁf@"ﬁ%’ﬁ,%ﬁ?fé i
ngineer

edition, 2017. snent ofuompUterSC‘er‘ce an .
2. Andrew S. Tanenbaum “Computer Networks”, Prentice Ha]l Sth Fdltm;hzlog_l,p of Engineering -\LtonOiHOUS)
RE - L
'''' re - 641202

Kinathukadavu. Coimbato
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| Reference Books:

1. James F. Kurose, Keith W. Ross, “Computer Networking, A Top-Down Approach Featuring the
Internet”, Pearson Education, Sixth Edition, 2013

2. LEthical hacking and countermeasures v11 — Professional Series - CEH Handbook,2021

3. Richard Fox, Wei Hao, “Internet Infrastructure Networking, Web Services, and Cloud
Computing”, T& F, CRC Press, 2018.

4. Larry Peterson, Bruce Davie, Computer Network A systems Approachl- Morgan Kauffmann
publishers, Fifth edition, 2011

Web Resources: !

1. https://www.nesoacademy.org/cs/06-computer-networks/03-logical-addressing-and-
subnetting/14-subnetting

2. https://www.youtube.com/watch?v=qZIL.PqSmebFMI

2. https://www.cisco.com/c/en_in/products/security/vpn-endpoint-security-clients/what-is-
vpn.himl#~how-a-vpn-works

4. https://www.checkpoint.com/cyber-hub/network-security/what-is-firewall/
MOOC/SWAYAM/NPTEL Courses:

1. https://onlinecourses.nptel.ac.in/noc22_cs19/preview

2 hitps://onlinecourses nptel ac in/noc19 s75/preview

f“,‘ LA T N ]
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After successful completion of the course, the student should be able to:

' CO. No. : Course Qutcome
Analyze the fundamental network needs addressed by OSI and TCP/IP models, and '
RI9EC253.1
1 evaluate their layering strategies. [
" RI9EC253.2 Analyze and interpret the services, standards, and access control mechanisms that
) shape the physical and data link layers.
Apply addressing schemes and routing protocols to ensure precise delivery of
RI9EC253.3 L ; ) mal
information to their destinations
Evaluate the impact of Transport layer protocols on network performance and user
RI19EC253.4 . . Pz . f
experience through their provision of essential services
Examine the effectiveness of network authentication for protecting sensitive
RI9EC253.5 ; : )
information from unauthorized access.
L
R191T311 Cloud Computing Laboratory 0 r(l; 12, f

1. Course Description:

This course covers the most recent developments in cloud computing, Web3 decentralized
applications.These technologies can be coupled to produce next-generation multi-cloud, creative,
intelligent, autonomous, and networked (IAN) business solutions.

Students will learn about services provided on the top “Big Clouds”, namely Amazon AWS Cloud, Google
Cloud, Microsoft Azure Cloud, IBM Cloud, Salesforce, and others. Related cloud services that are covered
in the course include big data services, networking services, storage services, and computer and hosting
services.

2. Course Objectives: s |

1. To familiarize the concepts of cloud computing and services / ,.-’_.- LA -

2. To develop web applications in cloud B al‘d of Studies

3. To learn the design and development process involved in creating a cloud b'u;‘éHQiE #ehtion and Engineering
4. To leamn to implement and use parallel programming using Hadoome nertment omputel’ Science tadtonomous!
3. Syllabus: cri Eshwar College of Engmeeiiiy \n{ N

List of Laboratory Experiments / Exercises: Kinathukadavu, Coimbalore= b4l




References:

1. Install Virtualbox/VMware Workstation with different flavours of linux orwindows OS on top of
wimdows| 0.

2. Install a C compiler in the virtual machine created using virtual box andexecute Simple Programs.
3. Install Google App Engine. Create hello world app and other simple webapplications using
python/java.

4. Use GAE launcher to launch the web applications.

5. Simulate a cloud scenario using CloudSim and run a scheduling algorithmthat is not present in
CloudSim.

6. Find a procedure to transfer the files from one virtual machine to anothervirtual machine.

7. Find a procedure to launch virtual machine using trystack (OnlineOpenstack Demo Version)

8. Install Hadoop single node cluster and run simple applications like wordcount

9. Working with Mangrasoft Aneka Software.

10. Working in Cloud9 to demonstrate different language.

Book References:
1. Rittinghouse, John W., and James F. Ransome, Cloud Computing: Implementation, Management and

| Security, CRC Press, 2017.

2. RajkumarBuyya, Christian Vecchiola, S. ThamaraiSclvi, Mastering Cloud Computing, Tata McGraw
Hill, 2013

3. Kai Hwang, Geoffrey C. Fox, Jack G. Dongarra, —Distributed and Cloud Computing, From Parallel
Processing to the Internet of Thingsl, Morgan Kaufmann Publishers, 2012.

4. David E.Y. Sarna Implementing and Developing Cloud Application, CRC press 2011.
MOOC/SWAYAM/NPTEL Courses:
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4. Course Oulcomes:

After successful completion of the course, the student should be able to:

CO. No. Course Outcome

RI9IT311.1 | Configure various virtualization tools such as Virtual Box, VMware workstation

RI9IT311.2 | Design and deploy a web application in a PaaS environment

Use cloud platforms in industry such as Amazon web services, Google AppEngine,

L Cloudsim and GAE launcher scientific applications.

R191T311.4 | Implement Data intensive computing and Map-Reduce programming model

Design and develop a cloud computing architecture and the Aneka cloud computing

RI9IT311.5 e,

R19CS311 | Artificial Intelligence and Machine Learning Laboratory

1.Course Description:

Artificial intelligence and machine learning laboratory course explores into the practical applications of
-~ !
Al and ML, focusing on supervised, unsupervised, and neural network techniqucs_,f"pﬁrdudgh a series of

guided experiments and projects, students will gain a comprehensive m@ﬁﬁiﬂﬁoafdmﬁi%%
Ex

methodologles are utlllzed in teal-world scenarios. The coursefcnif)hasfﬁ%@f)ﬁﬁ%‘t%f}?é’;ﬁigl?t'alttﬁn
arCo el eoang.neerlnLJ
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| 2.Course Obhjectives:

1. To learn the searching techniques in Al

24 To gain knowledge on Exploratory Data Analysis in ML

3. To gain knowledge in various supervised leaming algorithms

4. To learn the various unsupervised Learning algorithms with real world applications
5. To study the concept of neural network and its applications

| 3.List of Laberatory Experiments: !

1. Implement an agent capable of navigating the environment using the Breadth first search, Depth
first, Iterative deepening and  A* algorithm to find destined path with Manhattan distance,
Euclidean distance, and Diagonal distance.

2. Develop a constraint satisfaction problem to solve graph colouring problem using backtracking with
help of CSP solver.

3. Perform Exploratory Data Analysis (EDA) on a simple linear regression algorithm to find the

relationship between different attributes.

Dataset: Parkinson’s Disease: https://www.kaggle.com/datasets/vikasukani/parkinsons-disease-

| I
data-sel

| 9 |

4. Perform Regression to Build a best modet to predict the insurance charges.

Dataset:https://www kaggle.com/code/mariapushkareva/medical-insurance-cost-with-linear-

regression/input
5. Build a best model with above 75% accuracy to perform classification aiming to predict whether a
passenger survived or not based on various attributes.
Dataset: Titanic: https:/www.kaggle.com/datasets/yasserh/titanic-dataset
6. Build a best model with above 95% accuracy for classification to predict whether a customer in
bank will subscribe to a term deposit based on various client attributes and marketing campaign

information.

Dataset: Bank Marketing: https://www.kaggle.com/datasets/janiobachmann/bank-marketing-

dataset

7. Build a best model with above 95% accuracy for classification to predict whether a patient is
likely to develop cervical cancer based on various attributes.

Dataset: Cervical Cancer Behaviour: https:/www.kaggle.com/datasets/loveall/cervical-cancer-
risk- classification
8. Perform Unsupervised Learning Technique to segment customers based on their

purchasing behaviour using data for various attributes. (Hint:- Clustering Algorithms)

Y
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Dataset: Mall Customer Segmentation:
https://www.kaggle.com/datasets/vjchoudhary7/customer- segmentation-tutorial-in-
python

9. Reduce the dimensionality of a high dimensional data using Principal Component
Analysis, and visualize the data in a lower-dimensional space to gain insights into its

structure.

Dataset:  Covidl9:  https://www.kaggle.com/code/wonduk/text-clustering-pca-eda-on-
covid19- dataset.

10.Build and train a neural network model for on Twitter data, effectively classifying
tweets into positive, negative, or neutral sentiments.

Dataset: Twitter Sentiment: https://www kaggle.com/datasets/saurabhshahane/twitter-

sentiment- dataset

References:

1. https://www.geeksforgeeks.org/machine-learning/
2. https://www kaggle.com/learn/intro-to-machine-learning
3. https:/archive.ics.uct.edu/

4. hittps.//datasctscaich.icseaiclh.googic.cony

4. Course Outcomes:

After successful completion of the course, the student should be able to:

CO. No. Course Outcome

intelligence.

R19CS311.1 | Apply search techniques algorithm to solve complex problems in artificial

R19CS311.2 | Apply the exploratory data analysis for the given complex problem.

R19CS311.3 | Apply the various supervised learning algorithm to solve real-time problems.

R19CS311.4 | Apply the various unsupervised learning algorithm to solve complex problems.

RI9CS311.5 | Build a neural network model for a given complex problem.
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R19MC201 Environmental Science M1 I 0 0 NC—‘

1. Course Description:

Environmental science should provide for the engineers to develop sustainable practices and
technologies. Also, it ensures engineers can design and implement projects that comply with these
regulations, avoiding legal issues and laws and potential fines. By incorporating environmental |
science, engineers can better assess and mitigate negative health effects related to pollution and ‘
environmental degradation. To raise awareness about sustainability all over the world to protect the
current resources for future generations. |

2. Course Objectives: == 1

1. Analyze how living organisms interact with their cnvironment. |
2. To Identify how the environment affects the human world and its importance.

3. Educate on topics such as biodiversity, natural resources, pollution control and waste management.
4. Understand how the environment is protected by the Constitution.

3. Syllabus:
Unit-I: Environment and Ecosystem

Key environmental issues: their basic causes and sustainable solutions; concept of an ecosystem;
structure and function of an ecosystem; producers, consumers and decomposers; energy flow in the
ecosystem, food chains and food webs.

Unit-II: Environmental Pollution

Primary and secondary air pollutants; Air, Water, Marine and soil pollution: causes, effects and control .
measures.

Unit-I1I: Risk and Security of Environment
|

Heavy metals, E-waste and Hazardous waste mdudgunull green and blue revolution; GM crops: |

nients and duuuua «.\,Ulue,ludl lllll)d\.l\ ol woderii aguuuuulu Bio futiiza Lu,uuuluz.,_y uxLuuw

larming, i

| Non-renewable energy resources: oil, Natural gas, Coal; Renewable energy resources: Solar energy, |
| Hydroclectric power, Wind, biomass and geothermal energy. '

Unit-1V: Energy Resources

Unit-V: Social Issues and the Environment

Environmental ethics: Issues and possible solutions; water conservation: rain water harvesting, |
watershed management; Sustainable development; global climatic change: global warming, ozone
layer depletion.

Text Book:

1. Babu E. and Tharaneeswaran V., “Environmental Science”, V K Publishers, 2019.

References:

Reference Books
1. Miller T. G. and Spoolman S. E., “Environmental Science”, Cengageleaming16th Edition,2017.

2. Sinha ], “Environmental Science”, Galgotia Publications, 2nd Edition, 2011.

Journals
1. Environmental Chemistry Letters
(https://link.springer.com/article/10.1007/S10311-020-01100-Y)

2. Taylor& Francis (https:/www.tandfonline.com/doi/pdf/10.1080/00908327709545594)

3. Environmental Research
(https://www.sciencedirect.com/science/article/pii/S0013935123016766)

4. Energy Strategy Reviews
(https://www.sciencedirect.com/science/article/pii/S2211467X2200133X)

5. Environmental Development

(https://www.sciencedirect.com/science/article/pii/S2211464515300099) M
Video References:
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1. https://www.youtube.com/watch?v=ytxjYhcGNBs

2. https://www.youtube.com/watch?v=0SbUp3XYQX8
MOOC/SWAYAM/Online Courses:
1.https://nptel.ac.in/courses/105104099/
2.https://www.youtube.com/watch?v=CXCT2R1K6Ts
3.https://www.youtube.com/watch?v=89B9ITOTI-Q

4. https://'www.youtube.com/watch?v=p-ISPDDdVic
5.https://www.youtube.com/watch?v=Y5B1nWYle40

4. Course Outcomes:
After successful completion of the course, the student should be able to:

|
CO. No. Course Qutcome

R19MC201.1 To u.ndeTs'tand about eco system and its current impacts by implementing
sustainability -
RISMC201.2 Acquire the concept of pollution and its types and prevention to overcome the

1Ssues.

To enhance the vision of waste manageme_nz system and preservation and making
R19MC201.3 bio fertilizers

To obtain the knowledge of energy sources, fossil fuels and current implementation
| RIOMC201.4 1o balance the futuristic needs '

[~ R = T = T

| Te know about the Environmental cities: Issues and water conservaiion, ram water |
|

RI9MC201.5 ‘ harvesting, watershed management -Sustainable development ‘

SEMESTER Vi

R19CS303 I Object Oriented Analysis and Design L }; I l(; I g

1.Course Description:
This course is a fundamental course that delves into the principles and practices of developing software

systems using object-oriented methodologies. This course emphasizes understanding the problem
domain, designing robust solutions, and implementing them efficiently. Students will gain insights into
various phases of the software development lifecycle, from requirements gathering to deployment, with

a focus on object-oriented concepts

2.Course Objectives:
1. To understand the fundamental principles of object-oriented analysis and design

2. To apply object-oriented techniques to model complex systems using UML diagrams

3. To identify and apply appropriate design patterns to solve recurring design problems

4. To make students to apply design patterns using structural modelling

5. To develop software solutions that meet specified requirements and quality standards

3.Syllabus )
Unit-I: Introduction to Object-Oriented Analysis and Design ./ '_,_;'_J | |
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Overview of Object-Oriented Paradigm - UnEcrslanding Objects, Classes, and Relationships - Principles
of Encapsulation, Inheritance, and Polymorphism - Importance of Modularity and Reusability in Object
- Oritented Design

Case Study: Identification of users. transactions and administrative functions in Online Learning

Administration System (LAS).

Unit-11: Requirements Analysis and Use Case Modelling

| requirements - Software requirements Document (ISO/IEC/IEEE 29148:2011). Requirements Elicitation

Software Requirements: Functional and Non-functional Requirements - User requirements - System

and Analysis - Requirements Validation. Use Case Modeling: Identifying Actors and Use Cases - Writing
Effective Use Case Descriptions - Use Case Diagrams and Scenarios - Prioritizing and Managing
Requirements in Agile Environments

Case Study: Requirements Elicitation and Use Case Modelling for Online Learning Administration

System (LAS).

Unit-III: Unified Process and Behavioural Modelling

Introduction to OOAD with OO Basics — Unified Process — UML diagrams. Basic Behavioural

Modcling: Scquence Diagram: Identify the interaction between objects — Scquence diagram notations — |

Activity |
diagram: Nolations — Modelling parallel aclivities and concurrent behaviour — Control and object flow - |
State diagram: Notations - Hierarchical and concurrent states - Modeling complex behaviours using
nested states and orthogonal regions

Case Study: Behavioural modelling — capturing interactions and activity roadmap for Learning

Administration System.

Unit-IV: Structural Modelling

Architectural Modelling - Class Diagram: Concept of class diagrams - Static structure and relationships
in a system - Notations - Modelling Component level design — Modelling inheritance and interfaces in
class diagrams - Constraints and stereotypes — Object diagram: Notations, Representation of object
relationships and multiplicity. Component diagram: System components and their relationships - notation:
components, interfaces, dependencies, and connectors - Modelling component deployment and
distribution. Design Patterns: Creational — Structural Patterns - Behavioural Patterns - Applying Design

Patterns to solve common design problems - Anti- patterns and Refactoring Techniques.

Case Study: Structural modelling — static structure and organization of the LAS system's architecture.

Unit-V: Modern Tools for Object Oriented Analysis and Design

‘n/ f‘ 1!"- AL '
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UML modeling through plugins such as Papyrus or Object Aid using Eclipse IDE — Importing existing
codebase and generating UML model using Argo/Star UML - Business process re-engineering (BPR),
focusing on the analysis and design of workflows using Flowable/Activiti — Requirement Management
and defect tracking using Redmine — Collaboration and documentation using Jupyter Notebook —

Continuous Integration and Deployment using Jenkins.

Text Books:
1. Brett D. McLaughlin . David West and Gary Pollice, “Head First Object-Oriented Analysis and
| Design : A Brain Friendly Guide to OOA&D (Head First)”", O'Reilly Media, Inc., 2011. |

2. Bernd Bruegge and Allen H. Dutoit, “Object-Oriented Software Engineering: Using UML, Patterns
and Java”, Third Edition, Pearson Education, 2009.

References:
1. Roger S Pressman, “Software engineering — A Practitioner’s Approach”, Ninth Edition, Tata
McGraw-Hill, 2019

2. James A. Crowder, Shelli Friess, “Agile Project Management: Managing for Success”, Springer
2014.

3. Craig Larman, “An introduction to Object —Oriented Analysis and Design and Unified Process
Appling UML and Patterns”, 3rdedition, Pearson Education, New Delhi, India, 2005.

' 4. John W. Satzinger. Robert B Jackson, Stephen D Burd. ““Object-Oriented Analysis and Design with |
| the Unified Process”. Cengage learning, India, 2004.
5 |

4. Course Outcomes:

After successful completion of the course, the student should be abie to:

CO. No. Course Outcome
Compare various software process models and understand the fundamentals of
R19CS303.1 object-oriented paradigms
R19CS303.2 Analyze the complexity of the project and develop the project plan
R19CS303.3 Construct UML behavioral diagrams for a project
R19CS303 .4 Construct UML structural diagrams for a project
R19CS303.5 Demon§trate the knowledge on contemporary tools in object-oriented analysis
and design
R191T303 Cryptography and Cyber Security g '(I)‘ l(; g

1. Course Description:

This course provides a comprehensive introduction to the field of cryptography and cyber security.
Cryptography is the cornerstone of modern information security, enabling secure communication,
data integrity, authentication, and non-repudiation. Cyber security covering essential concepts, and
principles. Students will develop into the fundamental principles of cryptography, understanding
various cryptographic algorithms, cyber security landscape and vulnerabilities.

2. Course Objectives:
1. Learn to analyze the security of in-built cryptosystems. . Yo

2. Develop cryptographic algorithms for information security. e A
. ; dies
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3 Co&lpréhend the various t%es ot data inteérity and authentication schemes.
4. To understand Email & Transport level security.
5. To acquire knowledge in common Web Security Vulnerabilities.

3. Syllabus: =
Unit — I:Introduction to Cryptography

Computer Security Concepts: The OSI Security Architecture, Security Attacks, Security Services,
Mechanisms and attacks, A Model for Network Security; Classical encryption techniques:
Substitution techniques, Transposition techniques, Steganography; Foundations of modern
cryptography: Perfect security , Information Theory, Product Cryptosystem, Cryptanalysis. |

_Unit-11: Encryption Algorithms in Cryptography
Symmetric Key Encryption: Block ciphers and Stream Ciphers, Block Cipher Design Principles,
Modes of operation, Data Encryption Standard, Advanced Encryption Standard (AES), Multiple
| Encryption, Triple DES. Asymmetric Key Encryption: Principles of public key cryptosystems, The
| RSA algorithm-Key management, Diffic Hellman Key exchange, Elliptic curve arithmetic, Elliptic

| curve cryptography. —— L |

[ Unit — II1: Authentication Algorithms

Authentication requirement: Authentication function, MAC, Hash function, Security of hash
function: HMAC, CMAC, SHA; Digital signature and authentication protocols: DSS, Schnorr Digital
Signature Scheme, ElGamal cryptosystem; Entity Authentication: Biometrics, Passwords, Challenge
Response protocols, Authentication applications ,Kerberos

Unit — IV: Introduction to vaer Securm

Email Security: Security Services for ecmail, Attacks possible through cmail, Establishing keys
privacy, authentication of the source, Mcssage Intcgrity, Non-rcpudiation, Pretty Good Privacy, |
S/MIME.IP Security: Overview of IPSec, IPv4 and IPv6, Authentication Header, Encapsulation |
Security Payload (ESP), Internet Key Exchange. Transport Level Security: SSL/TLS Basic Protocol, |
| computing the keys, client authentication, PKI as deployed by SSL, Attacks fixed in v3,
Exportability, Encoding, Secure Electronic Transaction (SET).

Unit — V:Web Security Vulnerabilities =

Vulnerabilities: SQL injection, Broken authentication, Sensitive data exposure, XML External
Entities (XXE), Broken access control, Security misconfiguration, Cross-Site Scripting (XSS),
Insecure deserialization, Using components with known vulnerabilities, Insufficient logging &
monitoring, Cross-site request forgery (CSRF).

Text Books:
1. William Stallings, "Cryptography and Network Security - Principles and Practice", Seventh
Edition, Pearson Education, 2017.
2. Behrouz A. Forouzan, “Introduction to Cryptography and Network Security”, TataMcGraw-
Hill Publishing 2nd Edition (2011).
3. Nina Godbole, Sunit Belapure, “Cyber Security: Understanding Cyber crimes, Computer
Forensics and Legal Perspectives”, First Edition, Wiley India, 2011.
References:
Book References:
1. Charlie Kaufman, Radia Perlman and Mike Speciner, “Network Security”, Prentice
Hall of India, 2002.
2. Manuel Mogollon, “Cryptography and Security Services — Mechanisms and Applications”,
Cyber tech Publishing, 2008.
3. William R. Cheswick, Steven M. Bellovin, Aviel D. Rubin, “Firewalls and Internet Secunty
Addison- Wesley, 2003. / D . |

Journals: X A=A
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1. 1EEE Sccurity and Privacy
2. 1EEE Transactions on Information Forensics and Security
3. ACM Transactions on Information and System Security
Video References:
1. https://www.youtube.com/watch?v=C7vmouDOJYM
2. https://www.youtube.com/watch?v=5jpgMXt129Y
3. https://www.youtube.com/watch?v=11PM17_aZB3g
4. https://www.youtube.com/watch?v=hXSFdwlOfnE
MOOC/SWAYAM/NPTEL Courses:
. 1. https://onlinecourses.nptel.ac.in/noc22_cs03/preview
| 2. https://onlinecourses.nptel.ac.in/noc22_cs90/preview
‘ 3. https://onlinecourses.swayam?2.ac.in/noul9 cs08/preview

4. https://www.udemy.com/course/certified-secure-netizen/

4, Course Qutcomes:

After successful completion of the course, the student should be able to:

pply the fundamentals of networks security, security architecture, threats and

vulnerabilities.

CO. No. [ Course Outcome_ - ‘
R19IT303.1 !

R19IT303.2 ' Make use of Symmetric and Asymmetric encryption lechniques (o solve |
- — NOPTaD i !-'-.-;-]UIIIS

L

RI19IT303.3 i Apply the different cryptographic operations of public key cryptography

RI9IT303.4 | Analyze security services in Application, Transport and Network layers.

R19IT303.5 Examine common web application security vulnerabilities and various prevention
} mechanisms.

R19CB451 Software Project Management

1. Course Description:

This course aims to equip students with the necessary knowledge and skills to effectively manage
software projects. It covers a wide range of topics including project planning, effort estimation, risk
management, people management, project control, and the use of modern project management tools and
practices such as DevOps. Students will learn how to navigate the complexities of software project
management to deliver successful projects.

2. Course Objectives:

1. To introduce the fundamental concepts and techniques of software project management, ensuring
a strong foundation in key principles.

2. To facilitate the understanding and application of various methods for software effort estimation
and activity planning.

3. To provide a comprehensive understanding of risk management and people management within
the context of software projects.

4. To develop effective project schedules and implement control mechanisms for project success.

5. To familiarize with the latest industry tools and standards in sofiware project m: xﬁéﬂnrlepl lo

align with current professional practices. LA\
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| 3. Syllabus:

Unit-I: Introduction

Introduction to Software Project Management - Sofiware Projects - ways of categorizing soliware
projects — problems with software projects — Project Life Cycle -Software Projects versus Other Types
of Project — Contract Management and Technical Project Management — Activities — Plans, Methods and
Methodologies — Requirement Specification — Management Control — Overview of Project Planning —
Introduction to Step Wise Project Planning — Programme Management and Project Evaluation.

Unit-11: Seftware Effort Estimation and Activity Planning

Software Effort Estimation: Problems with Over and Under Estimates — Basis of Software Estimating —
Techniques — Expert Judgment — Cosmic Full Function Points — A Procedural Code Oriented Approach
~COCOMO: A Parametric Model — Activity Planning: Objectives — Project Schedules — Projects and
Activities — Sequencing and Scheduling Activities — Network Planning Models — Formulating A Network
Model — Identifying Critical Path — Shortening the Project Duration — Identifying Critical Activities —
Activity-on-arrow Networks.

Unit-III: Risk f\’lanagement and Resource Allocation

Categories of Risk — Framework for Dealing with Risk — Risk Identification — Risk Assessment — Risk
| Planning — Risk Management — Evaluating Risks to the Schedule — Applying the PERT Technique —
| Monte Carlo Simulation — Critical Chain Concepts — Resource Allocation: Nature of Resources —
| Identifying Resource Requirements — Scheduling Resources — Creating Critical Paths — Counting the |
Cost — Cost Schedules — Scheduling Sequence.

| Unit-IV: Project Data Collection and Reporting

Creating the Framework — Collecting the Data: Partial Completion Reporting — Risk I_(eporting -~ |
Visualizing Progress: Gantt chart — Slip charl — Ball Charts — The Timeline — Cost Monitoring — Earned
Value Analysis — Prioritizing Monitoring — Getting the Project Back to Target — Change Control.

Unit-V: Project Management Tools & Devops

Introduction to Project Management tools-Trello — JIRA — Zoho Projects —Introduction to Devops —
GITLAB-Issues-Milestones Tracking

List of Experiments:
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1. Categorize three diflerent types ol soltware projects based on size, complexity, and domain.
Explain the specific challenges associated with each type.

2. Demonstrate how the software project life cycle differs from other project types by analysing
a case study of a sofiware project vs. a construction project.

3. Simulate the creation of a contract for a software project, defining key terms such as
deliverables, payment schedules, and project milestones. :

4. Estimate the effort required for a medium-sized software project using the COCOMO model.
Compare the results with thosc obtained using the expert judgment technique.

5. Develop an activity network for a software project and identify the critical path using a |
network planning model. Use tools like Microsoft Project to visualize the network. |

6. Modily your activity network model to shorten the project duration by 10%. Document the
impact on project resources and scheduling.

7. Identify and evaluate at least five risks in a software project. Create a risk management plan
outlining how you would mitigate each risk.

8. Develop a resource allocation plan for a project with constraints. Apply the Critical Chain
Method (CCM) and analyze how it impacts project scheduling.

9. Track the progress of a software project using EVA. Create Gantt and slip charts to visualize
the data and determine if the project is on schedule.

10. Set up a JIRA board for a software development project. Create at least three issues, assign
them to team members, and demonstrate how to track milestones and issues.

Text Books:

| References:

Lew

£

"Project Management: A Systems Approach to Planning, Scheduling, and Controlling” by :
Harold Kerzner ,13th Editton, 2022,

Sottwarc Project Management: A Proccss-Driven Approach” by Ashtaque Ahmed ,2021.
Strategic Project Management Made Simple" by Terry Schmidt ,2nd Edition, 2021

Reference Books:
1.

2.
Journals:

1. Information and Software Technology

2. International Journal of Project Management
MOOC/SWAYAM/NPTEL Courses:

1. https://onlinecourses.nptel.ac.in/noc19_cs70/preview

2. https://nptelvideos.com/video.php?id=918

Pressman R. S., —Software Engineering — A Practitioner‘s Approachl, Ninth Edition,
McGraw HillPublishers, 2020.
"Project Management in the Hybrid Workplace"” by Phil Simon (2022)

4, Course Qutcomes:

After successful completion of the course, the student should be able to:

CO. No. Course Outcome

R19CB451.1 Identify various techniques for requirements gathering, planning, and managing a

technology project.

| R19CB451.2 | Estimate the software effort and plan activities effectively.

RI9CB451.3 Examine the levels of software risks and strategies for effective team management.

VA

R19CB451.4 Develop project schedules and create work products to support th,é- pl;o;,;:ct timéline.
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R19CB451.5 | Implement industry knowledge, utilize appropriate tools, and ensure adherence to
global project management standards

R19CB452
_— Software Testing

1. Course Description:

This course provides a comprehensive overview of software testing principles, techniques, and
| methodologies essential for ensuring the quality and reliability of software systems. Topics of the course |
| includes test planning, design, execution, and automation. Students will be able to determine the
| appropriate testing strategies and the procedure to design the test case

2. Course Objectives:

1. To understand the fundamental concepts of software testing to ensure the quality, reliability, and
usability of software products.

2. To discuss the various software testing 1ssues and solutions in functional (Black box) software
testing.
3. To understand fundamental concept in level of testing in unit test, integration and system testing
To understand the fundamentals concept of test management principles
5 Toimprove testing efficiency, accuracy, and speed by automating repetitive and time-
consuming manual testing tasks

i 3. Syllabus
|

Unit-1: Introduction to Software Testing .

| Introduction: Evolution of Sofiware Testing, Software Testing, Myths and Facts, Goals of Softwarc |
testing;Software Testing Definitions: Models of Software Testing, Effective Software Testing Vs

il Exhaustive Software Testing. Software Testing Terminology and Methodology Verification and
Validation.Case study: Software testing process in an e-commerce website.

Unit-II: Testing Strategies

Dynamic Testing: Black-Box Testing Techniques, Boundary Value Analysis Equivalence Class Testing,
State Table Based Testing, Decision Table Based Testing, Cause Effect Graphing Based Testing; White
Box Testing Techniques, Need of White-Box Testing, Static Testing Structural Testing, Unit Code
functionality Testing, Code coverage Testing, Code Complexity Testing, Challenges in White box
Testing; Case study: Testing strategies for a ride sharing mobile application.

Unit-IIT: Levels of Testing

Different levels of testing: Unit Testing Integration Testing, Scenario Testing Defect Bash, Function
Testing System Testing Acceptance Testing Regression Testing. Case Study: Different levels of testing
in web based project management applications.

Unit-I'V: Test Management

Test Management: Test Organization, Structure of Testing Group; Test Planning: Detailed Test Design
and Test Specifications; Software Metrics: Testing Metrics for Monitoring and Comro]lmq the Testing
Process, Efficient Test Suite Management; Testing Process: Maturity Model Case Study:Test
management process for a mobile banking application. Dfu e
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Unit-V: Automation Testing Tool

Automation and Testing Tools: Need for Automation, Categorization of Testing Tools, Selection of
Testing Tools; Introduction to JUnit, Overview Test Framework, Application; Introduction to Selenium:
Getting Started, Finding and Working with Element. Working with Selenium API. Case Study: Test the |
E-commerce website using selenium.
List of Experiments: e

I' 1. Create test cases for the user login functionality of the e-commerce site.

| 2. Design a detailed test scenario matrix that covers all potential edge cases for the payment module

| n the e-commerce site. |

3. Evaluate the need for white-box testing in complex applications based on your lab resuits.

4 Apply regression testing techniques to validate the changes made to a web-based project

| management application.

5. Design a new regression test plan for a mobile banking application after adding a new feature.

6. Design and implement a new white-box testing strategy for a real-world system where you
include unit testing, code complexity analysis, and coverage testing for performance-sensitive
parts of the code.

7. Apply test management techniques to create a detailed test plan for a specific module of a mobile
banking application.

8. Develop a test process maturity model for the mobile banking app

9. Design and implement a comprehensive automated test suite for an e-commerce website using
Selentum.

| 10 Design a data-driven automated testing solution using Selenium that can dynamically generate

I test cases based on different sets of input data (e.g., testing a product search function with

multiple scarch criteria).

i
Text Books: |

1. Naresh Chauhan, “Software Testing principles and practice”, Second Edition, Oxford University
Press, 2016.

Srinivasan Desikan and Gopalaswamy Ramesh, “Software Testing — Principles and Practices”,
Pearson Education. 2016.

References:

Reference Books:
1. Paul Ammann and Jeff Offutt, “Introduction to Software Testing”, Cambridge University Press,
Second Edition,2017.
2. Unmesh Gundecha, “Selenium Testing Tools Cookbook”, Second Edition, Packt Publishing,
2015
Journals:

1.  Software Testing, Verification and Reliability
2. International Journal of Software Computing and Testing
3.  Global Journal of Computing & Software Testing
4. A Critical Analysis of Software Testing Tools
Video References:
1. https://www.youtube.com/watch?v=qQfFp_GORpY
2. https://www.youtube.com/watch?v=7-1hz6vxpcw
3. https://www.youtube.com/watch?v=v-mIDYqot{8
4. https://www.youtube.com/watch?v=mcqoXuMoJp0

[ AN
Chairm%ﬁ _Board of Studies v
Denartment of Computer S_cienc_o ang Engme_er ﬁn
Sr.i Esnwar College of Engmeermg (At/Jtonon
Kinathukadavu, Coimbatore = 641202



5. https:/www.youtube.com/watch?v=sHpGvOIP{Ew
MOOC/SWAYAM/NPTEL Courses:

1. https://onlinecourses.nptel.ac.in/noc24 cs47/preview
2.https://study.iitm.ac.in/ds/course_pages/BSCS3002.htmi

4, Course Outcomes

After successful completion of the course, the student should be able to:

. CO.No. | = Course Outcome e
R19CB452.1 ‘ Understand all the activities, process and techniques carried out in testing process.

R19CB452.2 ] | Understand the different types of testing strategies

R19CB452.3 | Identify all the testing levels carried out during the testing phase of a software

R19CB452.4 | Understand how to preparc_test plan based on the requirements and specifications

| R19CB452.5 Apply the Automation testing tools in the production environment.

R191T312 I Cryptography and Cyber Security Laboratory

LIT|P|C
00

1. Course Description: ——
| This laboratory course provides hands-on cxperience in cryptography and cyber security, covering |
tundamental principlcs and practical techniques cssential for sccuring digital information. Through a |
combination of theorctical lectures, practical excrciscs, and real-world case studics, students will gain |
an understanding of cryptographic algorithms protocols and tools used to protect data integrity,

| 2. Course Oblectlves |

1. Implement the various symmetric and asymmetric cryptographic algorithms
2. To configure virtual networks using network simulator.

3. Exploit the various security tools for protecting a network.

4. Analyze the behaviour of packets in network using Wireshark.

5. To perform the web penetration testing using Burp suite.

3. Syllabus:
List of Laboratory Experiments / Exercises:

1. Write a program to implement the following cipher techniques to perform

encryption and decryption.
(a) Caesar Cipher
(b)Playfair Cipher

(c) Hill Cipher

2. Write a program to implement the following transposition techniques
(a) Rail fence technique —Row major transformation
(b) Rail fence technique - Column major transformation

3. Write a program to implement DES algorithm.

4, Write a program to implement AES algorithm.

5. Write a program to implement RSA Encryption algorithm

6.. Write a program to implement the Diffie-Ilellman Key Exchanvcmcchamsm Consider one of

the parties as Alice and the other party asbob.
7. Write a program to calculate the message digest of a text using the S}qu,éjé,omhnl,
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8. Wrile a program to calculate thec message digest of a text using the MD-5algorithm.
9. To configure virtual networks using network simulator. ‘
10. To install and exploit security tools for protecting a network. .
11. To analyze the network packet using Wireshark. |
12. To perform the web penetration testing using Burp suite. '

References:
Book References:

1. Behrouz A. Forouzan, “Introduction to Cryptography and Network Security”, Tata
McGraw-Hill Publishing 2nd Edition (2011).

2. Nina Godbole, SunitBelapure, “Cyber Security: Understanding Cyber crimes, Computer
Forensics and Legal Perspectives”, First Edition, Wiley India,2011.

MOOC/SWAYAM/NPTEL Courses:

1. https://www.simplilearn.com/tutortals/cryptography-tutorial
https://www.mygreatlearning.com/blog/cryptography-tutorial/
https://www.tutorialspoint.com/cryptography/index.htm

https://www.simplilearn.com/tutorials/cyber-security-tutorial

SR SR

https://www.geeksforgeeks.org/cyber-security-tutorial/

4.Course Outcomes:
After successful completion of the course, the student should be able to:

CO. No. Cr_)ursc Outcome

i RIOIT312.1 | Develop a code for classical encryption techniques.
'_ H
. RI9IT312.2 | Build symmetric and asymmetric algorithms to secure the data

RI19IT312.3 | Construct a code for various Authentication schemes. =

Apply the various principles, schemes, methods of digital signature in Public Key
R19IT312.4

Cryptosystems

Implementation of various network exploits and their mitigation techniques using
R19IT312.5 - )

simulators and real devices.

: e . L | TP
R19CS381 Innovative / Multi-Disciplinary Project 0 0 > 1

1. Course Description:

The course is designed to equip the students with the tools, techniques, and mindset needed to transform
groundbreaking ideas into successful projects. Through a blend of theoretical insights and hands-on
practice, students will learn to identify opportunities, develop creative solutions, and manage projects
from inception to completion. This course will help the students evolve into an aspiring entrepreneur, a
business professional, or a creative thinker as well as reflect the necessary SDGs and TRLs.

2. Course Objectives:

1. Exposure in an Industrial/professional work environment relevant to the student's field of study.

2. Develop the ability to apply practical skills and knowledge leamed in academic coursework to real-
world projects and tasks.

7 71 7 —
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3. Network with professionals in the industry to explore career opportunities and build professional
relationships.

4. Create awareness of current industrial technological developments relevant to the program domain.
Provide opportunities to understand the social, economic, and administrative considerations in

organizations.

3. Guidelines:

= To develop_tf)e ability to solve a specific problém right from its identification and literature
review till the successful solution of the same. To train the situdents in preparing project |

reports and to face reviews and viva voce examination.

= The students in a group of 3 to 4 works on a topic approved by the head of the department under
the guidance of a faculty member and prepares a comprehensive project report after completing
the work to the satisfaction of the supervisor. The progress of the project is evaluated based on
a minimum of three reviews. The review committee may be constituted by the head of the
department. A project report is required at the end of the semester. The project work is evaluated

based on oral presentation and the project report jointly by external and intemal examiners

constituted by the head of the department.

4.Course Outcomes:
After successful completion of the course, the student should be able to

CO.No. | —— Course Outcome

!_ R19CS381.1 | Understand the concepts of basic and advancements of engineering

R19CS381.2 | Apply the engineering concepts to identify the problems

R19CS381.3 | Analyze the complex challenging problem in the field of engineering

R19CS381.4 | Create the new ideas or methodology to find the solution of the problem

R19CS381.5 | Evaluate the understanding based on the oral presentation

Professional Electives
Vertical 1: Programming

R19CS511 Advanced Java Programming

1.Course Description:

This course delves into the advanced aspects of Java programming, designed for students who have a

foundational understanding of Java and are looking to enhance their skills in dc){&:’lﬁ;.pilng‘robust, efficient,

and scalable applications o5& A\~
/
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| 2.Course Objectives:

1. Gain a comprehensive understanding of the evolution and features of the latest Java versions,
and how these improvements impact modem software development practices

2. Enhance object-oriented programming skills and integrate functional programming techniqucs
to process data efficiently and effectively. ;

3. Leverage the extensive Java Standard Library to write high-quality, maintainable, and efficient
code, following industry best practices.

4. Develop advanced skills in concurrency and multi-threading to build high-performance,

| responsive applications that can handle multiple tasks simultaneously

5. Design and implement graphical user interfaces using the Abstract Window Toolkit (AWT) and
Swing, creating interactive and user-friendly desktop applications

3.Syllabus:

Unit-I: JAVA Version and Context

An Overview of Java - Data Types, Variables, and Arrays_— 6p_erators - Control Statements - Java §, 9,

10, and 11: what’s happening? - Passing codc with behavior parameterization

Unit-II: OOPS And Functional-Style Data Processing

II Annotations - I/O. Try-with-Resources - Lambda Expressions — Modules - Introducing streams - Working

| with streams — Collecting data with streams - Parallel data processing and performance

| Unit-IT: The Java Library and Effective Programming

Inheritance - Packages and Interfaces - Exception Handliflg - Enumerations, Auto boxing, and

String Handling - Exploring java.lang - java.util Part 1: The Collections Framework - java.util Part 2:
' More Utility Classes - Collection API enhancements - Input/Output: Exploring java.io - Exploring NIO
— Regular Expressions and Other Packages - Event Handling - Refactoring, testing, and debugging -

Domain-specific languages using lambda

Unit-IV: Enhanced Java Concurrency

The Concurrency Ultilities - Concepts behind Completable Future and reactive programming -
Completable Future: composable asynchronous Programming - Reactive programming - Thinking

functionally - Functional programming techniques - Blending OOP and FP

Unit-V: Awt and Gui Programming with Swing

Introducing the AWT: Working with Windows, Graphics, and Text - Using AWT Controls, Layout

Managers, and Menus — Images - Introducing Swing - Exploring Swing - Introducing Swing Menus

Text Books: ~

1. Uttam Roy, "Advanced Java Programming", Oxford University Press,1st edition 2015
2. Raoul-Gabriel Urma, Mario Fusco, Alan Mycroft, "Modern Java in Action: Lambdas, streams,

functional and reactive programming", Manning Publications; 2nd edition - 2018

References:

References Book:
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1. Raoul-Gabriel Urma, Mario Fusco and Alan Mycroft, "Java 8 in Action", Dream tech Press; 1st

edition 2014

MOOC/NPTEL /SWAYAM Course:
1. https://onlinecourses.nptel.ac.in/noc22 _cs47/preview

4. Course Outcomes:
After successful completion of the course, the student should be able to:

_CO. No. Course Outcome
RI9CSS511.1 | Understand Java Language and Fundamentals

R19CS511.2 | Understand objéct—oriented concep:cs and functional style data processing

RI9CSS11.3 | Understand the java libraries and know effective programming with streams

R19CS511.4 | Understand the enhanced java features
R19CS511.5 | Create a system-based application using AWT and Swing

| | Litlplcl
| RI19CS512 | Advanced Data Structures :;13‘ l—;l; =—1(:_..5 g :

| |
| 1.Course Description: !
This course provides an in-depth exploration of advanced data structures, essential for developing
efficient and effective algorithms. Key topics include foundational concepts, spatial data structures. |
heaps, data structures for strings and union-find operations, and advanced design and analysis techniques.
Students will gain the theoretical knowledge and practical skills necessary to implement and analyze

complex data structures, enhancing their ability to solve sophisticated computational problems.

2.Course Objectives:
1. Gain a deep understanding of fundamental data structures and their theoretical underpinnings,

enabling efficient problem-solving and algorithm design

2. Learn to implement and apply spatial data structures, such as quad trees and KD-trees, for
managing and querying multidimensional data efficiently.

3. Develop expertise in various heap data structures, including binary heaps, Fibonacci heaps, and
binomial heaps, and their applications in priority queue operations and graph algorithms

4. Understand and implement advanced data structures for string manipulation and pattern
matching, as well as union-find structures for disjoint-set operations and dynamic connectivity.

5. Acquire advanced techniques for designing and analyzing data structures, including amortized

analysis, randomized algorithms, and competitive analysis

3.Syllabus:

F a4 T |

Unit-I: Foundations AN

£
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Introduction: The Role of Algorithms in Computing-Analyzing Algorithms - Designing algorithms.
Growth of Functions: Asymptotic Notation - Standard notations and common functions. Divide-and-
Conquer: The maximum-subarray problem -Strassen’s algorithm for matrix multiplication - The
substitution method for solving recurrences - The recursion-tree method for solving recurrences - The
master method for solving recurrences-Proof of the master theorem - Probabilistic Analysis and

Randomized Algorithims.

Unit-II: Spatial Data Structures

Multidimensional Spatial Data Structures: introduction, point data, region data, Rectangle data. Quad
trees and Octrees: Quad trees for point data, spatial queries with region quad tree. Interval trees, Segment

trees, Range trees, and Priority Search Trees. Binary Space Partitioning Trees, R-trees

Unit-I11: Heaps

Balanced Search Trees as Heaps- Array-Based Heaps- Heap-Ordered Trees and Half-Ordered Trees-
Leftist Heaps- Binomial Heaps, Fibonacci Heaps, skew heaps, pairing heaps- Double-Ended Heap

Structures and Multidimensional Heaps

Unit-IV: Data Structures for Strings and Union

Tries and (Eompregsed_ Tries - Diclionaries Allowing_E;r(;rs_in Queries- Suflix Trecs - Suflix Arrays -

444444

Mainlaining a Linear Order

Unit-V: Advanced Design and Analysis Techniques

Recursion and Backtracking: Format of a Recursive Function - Recursion and Memory - Recursion |

versus Iteration-Dynamic Programming: levenshtien Algorithm — Sliding Window Algorithms-Pattern
Matching Algorithm - Matrix-chain multiplication - Elements of dynamic programming - Longest
common subsequence - Optimal binary search trees. Greedy Algorithms: An activity-selection problem
- Elements of the greedy strategy - Huffman codes - Matroids and greedy methods - Fractional Knapsack
Algorithm- Mackers Algorithm

Text Books:
1. Karumanchi Narasimha, “Data Structures and Algorithms Made Easy”, Fifth Edition, Career Monk
Publication, 2019

2. Peter Brass, Advanced Data Structures, First Edition, Cambridge University Press,2018

References:

References Books:

1. Thomas H. Cormen, Charles E. Leiserson, Ronald L. Rivest, Clifford Stein "Introduction to
Algorithms", Third Edition, The MIT Press Cambridge, Massachusetts London, England — 2009

2. Adam Drozdek, “Data Structures and Algorithms in Java”, Cengage Learning, 4th Edition, 2013
MOOC/NPTEL /SWAYAM Course: 7 '

' . . . il _ >
1. http://nsm.iitm.ac.in/cse/services/adv_dsa/ r*(ﬁ/‘“'"t .
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4. Course Qutcomes:
After successful completion of the course, the student should be able to:
CO. No. Course Outcome

R19CS512.1 | Understand algorithm analyzing techniques and asymptotic notation.

R19CS512.2 | Understand the tree structures used in spatial data structures concept.

' R19CS512.3 | Understand the various_czmcepts of heaps in data structures.

R19CS512.4 | Understand the data structures for strings and unions
|

R19CS512.5 | Apply the advanced design and analysis techniques

| =
R19CS513 | Advanced Algorithmic Techniques =

C
3

1.Course Description:

This course offers an in-depth exploration of advanced algorithmic techniques crucial for solving

complex computational problems. Students will learn sophisticated methods for algorithm analysis, study

advanced algorithms and their applications, delve into graph algorithms and sorting networks, and master

string-matching techniques. Additionally, the course covers the theory of NP-completeness and strategics |

for desioning anproximation algorithms (o address NP-hard nroblems effectively.
. :
2.Course Objectives:
1. Develop a deep understanding of advanced techniques for analyzing the efficiency and complexity |

of algorithms, including amortized analysis, randomized analysis, and advanced asymptotic
notations

2. Gain proficiency in advanced algorithms, such as network flow algorithms, linear programming,
and their applications in solving real-world problems.

3. Learn to implement and analyze sophisticated graph algorithms, including advanced shortest path
and network flow techniques, as well as the design and analysis of sorting networks.

4. Acquire expertise in string matching algorithms, such as the Knuth-Morris-Pratt (KMP) algorithm,
Rabin-Karp algorithm, and their applications in text processing and bioinformatics

5. Understand the theory of NP-completeness and develop strategies for designing approximation

algorithms to solve NP-hard problems efficiently

3.Syllabus:

Unit-1: Algorithms Analysis Techniques

Role of Algorithms in computing - Order Notation - Analysis of Algorithms (algorithm definitions,
Orders of Magnitude, Growth rates, Arithmetic and geometric series, harmonic numbers, sets, relations,

functions, combinations) - Recurrences, Probabilistic Analysis and Randomized Algorithms - Sorting

and Order Statistics: Heap sort, Quick sort and Sorting in Linear Time — Kargc}r’ '_s,Min;3111.111.n Cut — Fisher
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’ Yates Shuttle.

Unit-11: Advanced Algorithms and Applications

‘Divide & Conquer - Karatsuba Algorithm — Dynamic Programming — Longest Common Subsequence —

Longest Palindrome Subsequence — Longest Repeated Sir - Searching Techniques: Interpolation Search
— Jump Search — Sublist Search - FFT - Huffman codes: Concepts, construction, Proof correctness of

Huffman's algorithm; Representation of polynomials - Activity Selection Probiem.

Unit-III: Graphs & Sorting Networks ,

Graph Algorithms - Johnson's Algorithm for sparse graphs — Comparison Networks - Zero-one principle

- bitonic Sorting Networks - Merging Network - Sorting Network - inverting matrices - Solving system

of linear Equations — Maximum Flow — Ford Fulkerson Algorithm - Maximum bipartite matching.

Unit-IV: String Matching
Naive String Matching,_Kadanc’s algorithm, matching with finite Automata, Boyer — Moore algorithm.

Clipping: Cyrus-Beck and Sutherland-Hodman Algorithms; Triangulating, monotonic polygons;

wildcard pattern matching, Gift wrapping and Graham Scan; Removing hidden surfaces.

Unit-V: NP Completeness & Approximation Algorithms

T YT

Polynomial time, poiynomiai time verification, NP-Compieteness and reducibility. NP-Hard, NP-
|

Compiete probiems — Cook’s Theorem - Approxumation Aigorithms- Veriex cover Probicm, Traveliing |

Sales person problem, Set covering problem, Hill Climbing.

Text Book:
1. Introduction to Algorithms," 1. H. Cormen, C.E. Leiserson, Bt Rivest, and C. Stein, Third

Edition, PHI

References:

References Books:
1. Fundamentals of Computer Algorithms, Ellis Horowitz, Satraj Sahni and Rajasekharam, Galgotia

publications pvt. Ltd
2. Design and Analysis Algorithms - Parag Himanshu Dave, Himanshu Bhalchandra Dave Publisher:

Pearson
3. Algorithm Design: Foundations, Analysis and Internet examples, M.T. Goodrich and R. Tomassia,

John Wiley and sons.

4. Course Outcomes:
After successful completion of the course, the student should be able to:
CO. No. Course Outcome

R19CS513.1 | Understand recurrence relations for analyzing the algorithms

R19CS513.2 | Understand greedy and graph algorithms A

R19CS513.3 | Apply sorting techniques and matrix operations gy/"
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| R19CS513.4 :'Apply string matching techniques
|

| R19CS513.5 Apply the concepts of NP Completeness and approximation algorithms

R19CS514 Competitive Programming % } (I)‘—%I

|u|ﬁ

1.Course Description:

| This course is designed to equip students with the skills and knowledge required to excel in competitive !
programming contests. It covers a wide range of topics, including an introduction to competitive
programming, advanced data structures, algorithmic techniques, advanced searching and graph
techniques, and dynamic programming. Through rigorous practice and problem-solving, students will

learn to implement efficient algorithms and develop strategies for tackling complex computational

problems under time constraints

2.Course Objectives:

1. Understand the fundamentals of competitive programming, including problem-solving

strategies, coding techniques, and the structure of programming contests.

= 0 o o—n 0 o =5 |
| 2. .Gain proficiency in implementing and utilizing advanced data structures such as segment wrees, |
Fenwicktrees; and suffix arrays to selve complex problems sfticiently

!I 3. Learn and apply key algorithmic techniques, including greedy algorithms, divide-and-conquer,

and backtracking, (o create optimal solutions for a variety of challenges
4. Explore and implement advanced searching methods and graph algorithms, such as depth-first
search (DFS), breadth-first search (BFS), Dijkstra’s algorithm, and Floyd-Warshall algorithm.
5. Master dynamic programming concepts and techniques to solve problems involving
optimization and decision-making processes, enhancing the ability to tackle a wide range of

computational problems.

3.Syllabus:

Unit-I: Introduction to Competitive Programming

Overview of Competitive Programming - Common Online Judges (Codeforces, AtCoder, CodeChef,
etc.) - Input/Output techniques - Time and Space Complexity Analysis - Big O Notation - Common
Complexity Classes - Basic Math and Number Theory for CP - Prime numbers, GCD, LCM,
Factorization - Modular arithmetic - Introduction to Data Structures in CP (Arrays, Lists, Sets)

Example Problems: Sum of Two Numbers (Array manipulation) - Finding Prime Numbers (Number
theory) - Fibonacci Numbers (Recursion and Dynamic Programming)

Unit-IT: Advanced Data Structures

Stacks and Queues - Priority Queues and Heaps - Applications in CP - Trees and Graphs - Traversals
(DFS, BFS) - Shortest Paths (Dijkstra's and Floyd-Warshall algorithms) - Advanced Data Structures
(Segment Trees, Fenwick Trees) - Applications in CP - Disjoint Set Union (nionsFind)

.—J! X A
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' Example Problems: Implementing a Stack (Stacks) - Breadth-First Search (Graphs) - Shortest Path in a
Graph (Dijkstra's algorithm).

Unit-11I: Algorithmic Techniques

Greedy Algorithms - Applications in CP - Fractional Knapsack (Greedy) - Huffman Coding_(Greedy) -
Dynamic Programming (DP) - Bottom-up and Top-down DP - Knapsack Problems - Recursion and
Memoization - Common DP Patterns - Examples of DP in CP - Divide and Conquer - Binary Search

Example Problems: Longest Increasing Subsequence (DP) - Binary Search (Binary Search) - Merge
Sort (Divide and Conquer)

Unit-1V: Advanced Searching and Graph Techniques

Advanced Searching Algorithms (Ternary Search, Binary Indexed Tree) - Bit Manipulation - Number
Theory Algorithms (Sieve of Eratosthenes, Modular Inverse) - Combinatorial in CP - Graph Algorithms
(Strongly Connected Components, Topological Sort) - Advanced Topics in Trees (LCA, Diameter)

Examples: Ternary Search (Ternary Search) - Sieve of Eratosthenes (Number theory) - Finding Strongly
Connected Components (Graph algorithms).

Unit-V: Dynamic Programming Techniques

Advanced Dynamic Programming Techniques - Bitmask DP - State Compression - Convex Hull DP -

Advanced Graph Algorithms - Network Flows (Ford-Fulkerson, Edmonds-Karp) - Minimum Spanning
Trees (Kruskal. Prim) - Articulation Points and Bridges - Advanced Dala Structures - Persistenl Data |
| Structures - Tric and Suffix Trees - Treap and Cartesian Tree - Applications in Competitive Programming |
| - Computational Geometry - Linc Sweep Algorithms - Closest Pair of Points - Convex Hull {Graham |

I Scan, Jarvis March)
| |
| Example Problems: Traveling Salesman Problem (Advanced DP) - Max Flow Min Cut (Network

Flows) - Sl_.lfﬁx Array Construction (Suffix Trees).

Text Books:
1. "Competitive Programming” (3rd Edition) by Steven Halim, Felix Halim , 2018 (3rd Edition)

2. "Introduction to Algorithms" by Thomas H. Cormen, Charles E. Leiserson, Ronald L. Rivest, and
Clifford Stein, 2009 (3rd Edition)

References:

MOOC/NPTEL /SWAYAM Course:
1. https://onlinecourses.nptel.ac.in/noc22_cs59/preview

4. Course Outcomes:
After successful completion of the course, the student should be able to:

CO. No. Course OQutcome

R19CS514.1 | Understand the fundamentals of competitive programming

R19CS514.2 | Apply the advanced concepts in stack, queue and tree data structures techniques

R19CS514.3 | Apply the advanced algorithmic techniques in data structures.

R19CS514.4 | Apply the advanced searching and graph data structures techniques~y, [
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R19CS514.5 | Apply the advanced d;/namic programming tcchniques in data structures.

R19CS515 | C# and .NET

1.Course Description:

This course provides an in-depth introduction to C# prz)gramming, covering the basic structure and

framework of C# applications. Students will learn key object-oriented concepts such as classes.
inheritance, and polymorphism. The course includes practical experience in designing and developing ll
web-based applications using standard controls within the NET framework. Additionally, students will |
explore the ASP.NET framework to create robust web applications and gain an understanding of database

concepts and management using C#.

2.Course Objectives:

I.  Understand the foundational structure and framework of C# applications, including the syntax
and core programming constructs.

2. Understand the key object-oriented programming concepts such as classes, objects, inheritance,

polymorphism, and encapsulation within the context of C#. |

12

Apply standard contrels and compenents te design and develeop dynamic web-based ,

applications using the NET framework.

4. Understand the ASP.NET framework and utilize it to create robust and scalable web
applications.

5. Understand knowledge of database concepts and learn to create and manage databases using

C#, including data manipulation and retrieval.

3.Syllabus:

Unit-I: .NET Framework

Net Framework Overview- Architecture-.Net Framework class Libraries-CLR-Metadata-
Interoperability- Assemblies-the .net Packaging system-CLR-MSIL-C# Programming Concepts-
Predefined Types- Programming constructs —Data Types, Identifiers, variables, constants-value types
and reference type, Constructors and methods, Conditional statements, loops, arrays -Collection classes-

Array List, Hash Table, Stack, Queue, indexers and properties.

Unit-II: C# With Object Oriented aspects

String class: methods and properties of string class, enumerations, boxing and unboxing, object-oriented
concepts -Classes and Objects, Encapsulation, Inheritance, polymorphism, Interfaces, collections,
Multithreading, data hiding, operator overloading, overriding Methods, Static Class members, Delegates

and events, Exception Handling, garbage collector, generics and collection.

Unit-IIT: Standard Controls for Windows Application DE"EIGP’“EE&{- 7/ :]'
_ oA
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' Building windows application- Event Driven Programming, Creating Windows Forms, Using common
controls-Labels, textboxes, buttons, check boxes, radio button, progress bar, combo box, list box.
Components-timer, image list, Menus, Modal and Modeless Dialog Boxes, MDI, Mouse and keyboard
event handling- Connecting Database —Stages in web forms processing— web form controls with |

ADO.NET- Validation controls.

Programming web application with web forms, ASP.NET introduction, working with XML and NET,

Creating Virtual Directory and Web Application, scssion management techniques, web.config, web

services, passing datasetls, returning datasets (rom web services, handling transaction, handling

exceptions, returning exceptions from SQL Server.

Unit-V: .NET 5.0
Architecture — Features and design goals of .NET 5.0-Building.Net applications from command Line

and Visual Studio-Creating and configuring Core 5.0 Web API server - Accessing Database using
.NET5.0

Text Books:
| 1. Herbert Schildt, — “The Complete Reference: C# 4.0, Tata McGraw Hill, 2017. {

|

2. Christian Nagcl, Jay Glynn, Morgan Skinncr, Professional C# 5.0 and NET 4.5.1, John Wiley & |
Sons, 2014 |

3. C# 9 and .NET 5 — Modern Cross-Platform Development: Build intelligent apps, websites, and

services with Blazor, ASPNET Core, and Entity Framework Core using Visual Studio Code
Paperback — Import, 10 November 2020

References:

References Books:

1. Dr. Ashutosh Kumar Bhatt “C # PROGRAMMING WITH. Net FRAMEWORK?”, First Edition,
2016

2. Ian Griffiths, Matthew Adams, Jesse Liberty, —Programming C# 4.0, Sixth Edition, O*Reilly,
2010.

3. RB Whitaker, —C# Player's Guide, Third Edition,2017
MOOC/NPTEL /SWAYAM Courses:
1. https://www.udemy.com/course/c-net-for-beginners/?couponCode=LETSLEARNNOWPP

2. https://www.coursera.org/learn/c-sharp-for-dot-net

4. Course Outcomes:
After successful completion of the course, the student should be able to:

CO. No. Course Outcome
R19CS515.1 | Learn the basic structure and framework of a C# application

R19CS515.2 | Understand the object-oriented concepts in C# programming.
R19CS515.3 | Use the standard controls to Design and develop web-based azljpligﬁtions on
NET 17 |
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RI19CS515.4 | Understand the framcework and create a web application using ASP.Net

R19CS515.5 | Understand the concepts of creating a dalabasgusing CH.

R19CS516 Golang

DEET
0

c"d|
w|0|

the standard library functions and packages available in Go, and leam to implement concurrency using

1.Course Description:

This course offers a comprehensive introduction to the Go programming language, covering its

fundamental concepts such as syntax, data types, and core programming constructs. Students will explore

Goroutines and channels to create efficient, modular software solutions. The course also emphasizes the
application of various data structures and algorithms to solve practical programming challenges,
optimizing performance and efficiency. Additionally, students will develop full-stack web applications
by integrating databases and creating RESTful APIs, leveraging Go's powerful capabilities for backend

development.

2.Course Objectives:

1. Understand the fundamental concepts in the Go programming language, including its syntax,
data types, and core programming constructs

2. Understand the standard library functions and packagcs available in Go

3. Implement concurrency using Goroutines and channels to devclop efficient and modular
software solutions in Go

4. Utilize various data structures and algorithms to address and solve practical programming
challenges, optimizing performance and efficiency in Go applications

5. Develop full-stack web applications by intcgrating databases and crcating RESTful APIs,
leveraging Go's capabilities for backend development

3.Syllabus:

Unit-I: Foundation of GoLang

Introduction to Go programming language and its features - Installation and setup of Go development
environment - Writing and running basic Go programs - Data types, variables, and constants in Go -

Control structures: loops and conditional statements

Unit-I1: Functions and Packages

Function declaration, parameters, and return values - Variadic functions and multiple return values -
Working with packages and creating custom packages - Scope and visibility of variables and functions -

Error handling and panic and recover mechanisms

Unit-TIT: Concurrency and Goroutines

Introduction to concurrency and parallelism in Go - Goroutines: creation, scheduling, and

synchronization - Channels: buffered and unbuffered, communication, and synchronization - Select

statement and handling multiple channels - Mutexes and synchronization qrégpa;ni_sms

f Al
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Unit-1V: Data Structures and Interfaces

Arrays, slices, and maps in Go - Working with user-defined types and structs - Pointers and memo_rdy_

management - Introduction to interfaces and their implementation - Polymorphism and type assertion

Unit-V: Web Development with Go

Introduction to web d_eJeIObITeIlt in Go - HTTP server creation and routing - Working with templates |

and rendering dynamic content - RESTful API development - Database interaction using SQL and ORMs

| Text Books:
' 1. "The Go Programming Language" by Alan A. A. Donovan and Brian W. Kernighan.

2. "Web Development with Go: Building Scalable Web Apps and RESTful Services" by Shiju
Varghese

References:

References Books:
1."Go in Action”" by William Kennedy, Brian Ketelsen, and Erik St. Marti
2. "Concurrency in Go: Tools and Techniques for Developers" by Katherine Cox-Buday
MOOC/NPTEL /SWAYAM Coursc:
1. https://www.coursera.org/learn/golang-getting-started

4. Course Outcomes:
Alfter successful completion of the course, the student should be able to:

| CO. No. Course Outcome
R19CS516.1 | Understand the fundamentals concepts in GO Programming language

R19CS516.2 | Understand the various functions and packages available in Go Language

R19CS516.3 | Apply the concurrency and Goroutines for modular software solutions

R19CS516.4 | Apply data structures and algorithms to solve practical programming challenges in Go

R19CS516.5 | Build full-stack web applications, integrating databases and RESTful APIs using Go

R19CS517 R Programming

1.Course Description:

This course provides a comprehensive introduction to R programming, focusing on its application in data
analysis and visualization. Students will learn the fundamentals of R, including syntax, data types, and
basic operations, along with quantitative analysis techniques. The course covers how to use R functions
for efficient data access, processing, and visualization, ensuring effective data manipulation and analysis.

Emphasis is placed on understanding data visualization principles, statistical analysis, and probability

concepts to interpret and present data effectively. Students will also gain sh}lls’ﬁ} analyzing datasets to
[ |
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identify patterns and trends, creating data models using $tatistical methods. Additionally, the course
includes designing and implementing custom plots and graphs for application-level simulations, utilizing

R's advanced graphical packages.

2.Course Objectives:

1. Understand the fundamentals of R programming including syn_tax_, data types, and basic |
operations, along with quantitative analysis techniques.

2. Make use of R [unctions to efficiently access, process, and visualize data by ensuring effective
data manipulation and analysis. !

3. Develop a strong grasp of data visualization principles, statistical analysis, and probability
concepts to effectively interpret and present data.

4. Analyze datasets to identify patterns and trends, and create data models using statistical methods
and R's modeling capabilities.

5. Design and implement custom plots and graphs tailored for specific application-level
simulations, leveraging R's advanced graphical packages.

3.Syllabus:

Unit-I: Getting Started with R Programming

Getting Started - Numerics, Arithmetic, Assignment, and Vectors - Matrices and Arrays - Non-numeric

Values - Lists and Data Frames - Special Values, Classes, and Coercion - Basic Plotting - Reading and

Writing Files

Unit-II: Functions and Statements

|
|

Calling Functions - Conditions and Loops - Writing Functions - Exceptions, Timings, and Visibility

Unit-III: Statistics and Probability
ilementary Statistics - Basic Data Visualization — Probability - Common Probability Distributions

Unit-IV: Statistical Testing and Modeling

Sampling Distributions and Confidence - Hypothesis Testing - Analysis of Variance - Simple Linear

Regression - Multiple Linear Regression - Linear Model Selection and Diagnostics.

Unit-V: Advanced Graphics

Advanced Plot Customization - Going Further with the Grammar of Graphics - Defining Colors and

Plotting in Higher Dimensions - Interactive 3D Plots

Text Books:

1. Tilman M. Davies, “The book of R: A First Course in Programming and Statistics”, No Starch
Press, 2016

2. Norman Matloff, “The art of R programming: tour of statistical software”, No Starch Press, 2011

References:

References Books:
1. Roger D. Peng, “R Programming for Data Science”, Leanpub, 2020 ;
2. Colin Gillespie and Robin Lovelace, “Efficient R Progrannnjné;j"f(]’licﬂly, First Edition,
P s
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| MOOC/NPTEL /SWAYAM Coursc:

1. hitps://www.coursera.org/learmn/r-programming

4. Course Qutcomes:

After successful completion of the course, the student should be able to:

CO. No. ‘ Course Qutcome
R19CS517.1 ‘ Understanding the basics of R Programming with quantitative analysis

l | i -

R19CS517.2 ‘ Apply functions to access, process and visualize the data

R19CS517.3 | Understanding the concept for data visualization and statistics and probability

R19CS517.4 | Analyzing the data and create the data modelling.

R19CS517.5 | Create the custom plotting graph for any application-level simulation using R.

Vertical 2: Full Stack Development

| |
: R19CS521 | Full Stack Technologies

' 1. Course -Dcscription:

| This is a comprehensive course designed to equip students with the knowledge and skills required to become
| proficient full stack developers. The course covers cssential front-end and back-end technologies, including |
| HTMLS, CSS3, JavaScript, Reactjs, Node.js with Express.js, Spring Boot backend framework, and |
fundamentals of MongoDB. Through a combination of theoretical lectures, hands-on coding exercises, and real-
world examples, students will gain a deep understanding of each technology's role in the development process
and how they work together to build modern web applications |

2. Course Objectives:

1. To empower students to design, develop, and deploy dynamic web applications using HTMLS, CSS3,
and JavaScript

2. To introduce students to build fast, scalable, and maintainable front-end applications using React]S

3. To familiarize students with the skills to effectively use MongoDB to build robust, scalable, and data-
driven applications

4. To acquaint students to build scalable and efficient web applications using Node.js and Express.js

5. To equip students with the skills to master Spring Boot's core features

3. Syllabus
Unit-I: HTMLS, CSS3 and JavaScript

Components of a full stack application-HTMLS5 — Tags — Attributes— Properties —Importance of Semantic
HTML - Classes - CSS3 — CSS3 syntax and Properties — Borders — Text — Image — Grid layout — Media
Queries — Animations — Types of CSS frameworks — Overview of JavaScript — Advanced Working with
Functions — JavaScript Namespaces — Prototypes — Error Handling — Modules in JavaScript — Chaining

A 1
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Case Study: Wcbsite design for an aulon?obilgindusl;‘_\

Unit-11: Reactjs -
React]S — Library & directory — React Components — Types of Components —Component composition —
Component styling — Adding styles — Component intercommunication — Data sharing — Routing — Hooks —
States — Hooks vs Statcs — Types of Hooks — Redux — Using Redux as state container for react apps — React
Bootstrap — Props and Router

Case Study: Portfolio development with authentication

Unit-111: MongoDB

MongoDB — — Features — Environment — Data Modelling — Schema creation using Mongoose (ODM) -Create
Database —Data Types — Drop Database —Collection —Insert Document — Query Document — Update

Document — Delete Document — Projection — Limiting Records — Sorting Records — Indexing — Aggregation
_ Case Study: Design of a simple search engine
Unit-1V: Nodejs and Expressjs

Node]S — Node Module System - Node Package Manager (NPM) - Building RESTful API's Using Express
- Express Advanced Topics - Asynchronous JavaScript - CRUD Operations Using Mongoose - Mongo
Data Validation - Mongoose Modeling Relationships between Connected Data - Authentication and
Authorization- Deployment

| Case Study: QR Code Generator application

' Unit-V: Spring Boot

Spring Boot — Configuration - Spring data JPA - Create Spring Data Repositories for JPA — web application
| with Spring Boot — RESTful controllers - Message Converters - WAR or JAR deployment — Creating a
RESTful application with Spring Boot —- HTTP GET, PUT, POST, DELETE
Case Study: Real time message transfer application
| Text Books: = -
1. Vasan Subramanian, ‘Pro MERN Stack, Full Stack Web App Development with Mongo, Express,
React, and Node’, Second Edition, Apress, 2019
2. Brad Dayley, Brendan Dayley, Caleb Dayley, ‘Node.js, MongoDB and Angular Web Development’,
Addison-Wesley, Second Edition, 2018
References:
1. Chris Northwood, “The Full Stack Developer: Your Essential Guide to the Everyday Skills Expected
of a Modem Full Stack Web Developer’, Apress; 1st edition, 2018.

2. Kirupa Chinnathambi, ‘Learning React: A Hands-On Guide to Building Web Applications Using React
and Redux’, Addison-Wesley Professional, 2nd edition, 2018.

|
J
|

Web Resources:

1. https://www.tutorialspoint.com/the-full-stack-web-development/index.asp
2. https://'www.youtube.com/playlist?list=PL900VrP1hQOGTHk2auXsk3cyqRBbbsQ6l

3. https://www.freecodecamp.org/news/learn-web-development-free-full-stack-developer-courses-for-
beginners/

MOOC/NPTEL /SWAYAM Courses: .
1. https://www.udemy.com/course/ultimate-web/?couponCode=SKILLS4SALEB / (N

2. https://www.coursera.org/professional-certificates/ibm-full-stack-cloud- devclﬂjaﬁr/” :
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4. Course Outcomes:
Atter successful completion of the course, the student should be able to:

CO. No. ,| Course Outcome =
R19CS521.1 | Build dynamically enriched web pages with HTMLS5, CSS3, and JavaScript
| R19CS521.2 Implement data handling and fetching in React applications using state management libraries

Develop a web application with MongoDB as 111(, backend

|

[ R19CS521.3 |

R19CS521.4 Develop ExpressJS applications that define routes and handle HTTP requests and responses

Develop RESTful APIs with Spring Boot for resource representation, HTTP methods and error
R19CS521.5 randlliag |

|

| 7 —— —TLlT®
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R19CS522 | MVC Frameworks i 300

1.Course Description:

The course aims to equip students with the knowledge and skills necessary to design, develop, and deploy

| full-stack web applications using MVC frameworks. Students will gain a comprehensive understanding |

|
of MVC architecture and learn te implement basic web applications using vanious MVC frameworks,

E They will apply their knowledge by integrating AngularJS for frontend view components and configuring
{ PostgreSQL for database management within the Django framework. By the end of the course, students
| will be proficient in developing and deploying secure full-stack web applications, teveraging both

Angular and Django frameworks, and deploying them in diverse and secure cloud environments.

2.Course Objectives:

1. To understand MVC Framework Concepts
2. To develop frontend view components as part of their MVC-based web applications.
3. To configuring and Implementing Django with PostgreSQL.
4. To develop full-stack web applications.
5. To deploy applications in Secure Cloud Environments.
3.Syllabus:

Unit-I: Web Development and MVC
Web technologies - Client-side vs. Server-side Development - Understanding MVC Architecture -

Explanation and roles - Benefits of using MVC pattern in web development - Overview of Angular,
Django, and PostgreSQL - Setting up Development Environment - Differences between Angular, Django,
and PostgreSQL - Open-source relational database management system

Project Work: Set up a basic web application using Angular, Django, and PestgreSQL with a simple

[ N LA
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Unit-11: View with Angular
Angular]S vs. Angular - Angular CLI - Components - Templates and interpolation - Data BindingT

Property binding and event binding - Directives - Structural directives - Pipes - Services and Dependency
Injection - Routing and Navigation - Forms and Form Validation

Project Work: Implement a multi-page application using Angular with routing and navigation

Unit-111: Back-End Development with Django and Postgresql

. Introduction to Django - Models and Databasc Confi glll‘z;tion_wi‘[_h PostgreSQL - Django Admin Interface |

] ]

- Views and URL Patterns - Template Language (Django Templates) - Forms and Form Handling in |
Django - User Authentication and Permissions
Project Work: Develop a back-end API using Django and PostgreSQL to handle user registration and

authentication

Unit-IV: Full Stack Development and Integration
BEich'ng_RESTfu_IAPIs with Django - ConsuHing API in Angular - Authentication and Authorization

with JWT - Error Handling and Validation - Implementing CRUD Operations - File Uploads and
Handling

| Project Work: Create a full-stack web application micgrating Angular and Django, allowing users o |
| |

pertotin CRUD operations ou daia wiili autheniication

Unit-V: Advanced Topics and Deployment
| Real-time features with Web Sockets - Dockerizing Angular, Django, and PostgreSQL - Performance

| Optimization Techniques - Security Best Practices - Integrating with Third-Party Services (e.g., payment
gateways) - Deployment of Angular, Django, and PostgreSQL applications
Project Work: Deploy the full-stack web application to a cloud platform (e.g., Heroku, AWS, Azure)

with proper security measures and optimizations

Text Books:
3.  Yakov Fain and Anton Moiseev,"Angular Development with TypeScript",2018

4.  William S. Vincent,"Django for Beginners: Build websites with Python and Django",2020

References:

References Books:
1. Jeremy Wilken "Angular in Action" 2018

2.Daniel Roy Greenfeld and Audrey Roy Greenfeld,"Two Scoops of Django: Best Practices for
Django 3.x" ,2020

Video References:
1. https://www.youtube.com/watch?v=1IsL6g2ixak
2. https://www.youtube.com/watch?v=d--mEqEUybA
3. https://www.youtube.com/watch?v=uiPSnrE6uWE /"--,:'-J r J'
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1. https://www.udemy.com/course/complete-aspnet-core-21- J

course/?couponCode=ST11MT91624A

4. Course Qutcomes:
After successful completion of the course, the student should be able to:
__CO. No. e

i
| ———— = 5 S
R19CS522.1 | To understand the concepts and implement the basic web application using |
various MVC frameworks [

i

Coursc Outcome

R19CS522.2 | To implement the view components services using angular js

R19CS522.3 | To understand the configuration of postgreSQL and implement the l_)jango
framework

R19CS522.4 | To develop the full stack web application by integrating angular and Django
frameworks

R19CS522.5 | To deploy the full stack web application in various secure cloud environment __

i | -
R19CS523 Web Application Security ‘ 13“{ g rPlC

1.Course Description:

The course aims to equip students with the knowledge and skills necegsary to understand, develop, and

maintain secure web applications Students will gain a comprehensive understanding of web application

LI I
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applications resilient to common cyber threats. By the end of the course, students will be proficient in

| designing and developing secure web applications utilizing secure APIs. conducting vulnerability
= : = = )i

assessments, penetration testing, and adopting a hacker's mindset to proactively defend against cyber

threats.

8L Il

|

|
CREVER

2.Course Objectives:

1. To understand Web Application Security Fundamentals

2. To apply secure development methodologies to create and deploy web applications.
3. To design and develop secure web applications.

4. To understand the importance of vulnerability assessments and penetration testing.
5

To develop the ability to use appropriate tools and techniques to identify and mitigate security
risks

3.Syllabus:

Unit-I: Fundamentals of Web Application Security

The history of Software Security — Recognizing Web Application Security Threats — Web Application
Security — Authentication and Authorization — Secure Socket layer — Transport layer Security — Session
Management —Input Validation — Attack Surface Reduction Rules of Thumb — Classifying and

Prioritizing Threads. Vo

:'J-(. f
Unit-II: Secure Development and Deployment LA A A
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Weﬁ\ppﬂcations Security — Security Testing — Security Incident Response Planning —The Microsoft
Security Development Lifecycle (SDL) — OWASP Comprehensive Lightweight Application Security
Process (CLASP) — The Software Assurance Maturity Model (SAMM)

Unit-111: Secure API Development
API Security — Session Cookies —Token Based Authentication — Securing Natter APIs: Addrcssing_

threats with Security Controls — Rate Limiting for Availability — Encryption — Audit logging — Securing

service-to-service APIs: APl Keys — OAuth2 — Securing Micro service APIs: Service Mesh — Locking
Down Network Connections — Securing Incoming Requests.

Unit-IV: Vulnerability Assessment and Penetration Testing
Vulnerability Assessment Lifecycle — Vulnerability Assessment Tools: Cloud-based vulnerability

Scanners — Host-based vulnerability scanners — Network-based vulnerability scanners — Database based
vulnerability scanners —Types of Penetration Tests: External Testing — Web Application Testing —

Internal Penetration Testing — SSID or Wireless Testing — Mobile Application Testing.

Unit-V: Hacking Techniques and Tools
Social Engineering — Injection — Cross-Site Scripting(XSS) — Broken Authentication and Session

Management — Cross-Site Request Forgery — Security Misconfiguration — Insecure Cryptographic :

Storage — Failure 10 Restrict URL Access — Toois: Comodo, OpenVAS, Nexpose, Nikto, Burp Suite.

Text Books:
1. Andrew Hoffman, Web Application Security: Exploitation and Countermeasures for Modern

2. Web Applications, First Edition, O’Reilly Media, Inc, 2020
3. Bryan Sullivan, Vincent Liu, Web Application Security: A Beginners Guide, The McGrawHill

Companies,2012.
4. Neil Madden, API Security in Action, Manning Publications Co., NY, USA,2020

References:

References Books: :
1.Ravi Das and Greg Johnson, Testing and Securing Web Applications, Taylor & FrancisGroup,
LLC, 2021.

2. Prabath Siriwardena, Advanced API Security, Apress Media LLC, USA,2020

3. Malcom McDonald, Web Security for Developers, No Starch Press, Inc,2020
Video References:

1. https://www.youtube.com/watch?v=-70X58nHPb8

2. https://www.youtube.com/watch?v=ZqY4tQQXjnk

MOOC/NPTEL /SWAYAM Course:
1. https://nptel.ac.in/courses/106106248
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4. Coursc Qutcomes:
After successful completion of the course, the student should be able to:
CO. No. f Course Outcome |

R19CS523.1 | Understanding the basic concepts of web application security and the need for it |

R19CS523.2 | Be acquainted with the process for secure development and deployment of web
applications

R19CS523.3 Acquire the skill to design and develop Secure Web Applications that use
Secure APls

R19CS523.4 | Be able to get the importance of carrying out vulnerability assessment and
——— _penetration (esting

R19CS523.5 ‘ Acquire the skill to think like a hacker and to use hackers tool sets

. n e gy -
R19CS524 ‘ MongoDB and MySQL F ;* z || l; I (33

1

1.Course Description:
This course offers an in-depth exploration of MySQL and MongoDB a leading NoSQL database, one of

the most popular relational database management systems. Students will gain a solid understanding of

SQL (Structured Query Language) and learn how to design, implement, manage MySQL databases and

| I
MongoDB’s document-oriented data model, its powerful querying capabilities, and its scalability |

SQL queries and also data modeling, CRUD operations, indexing, and aggregation in MongoDB

databases

2.Course Objectives:

1. Describe the architecture of MongoDB, including its document-oriented data model and
distributed database design

2. Teach students how to perform Create, Read, Update, and Delete (CRUD) operations using
MongoDB.

3. Demonstrate the use of MongoDB’s aggregation framework to perform complex data analysis.

4. Leam to deploy and manage MongoDB instances in different environments, including cloud
platforms

5. Complete a capstone project that synthesizes course concepts into a comprehensive application
development project

3.Syllabus:

Unit-I: Overview of NoSQL databases
Different types of Databases - Hierarchical - Relational - Object Oriented - Cloud -Centralized and

distributed - Operational-Enterprise databases. NoSQL database - Characteristics - Categories - Key-
Value- Document - Column - Graph database, The CAP theorem - Storage Layout -Challenges in
migrating from RDBMS to NOSQL Databases. / ' ;, I
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Unit-11: Document databases using MongoDB
Introduction to Document Databases - MongoDB A Database for the Modern Web — Features - Data

types - Mongo DB Query language - CRUD operations - Creating, Updating/Deleting documents-
Querying - MongoDB query operators - Arrays - Functions: Count — Sort — Limit — Skip — Aggregate -
Map Reduce, Mongo Import — Mongo Export.

Unit-III: Indexing and Aggregation
Pcrformance Tuning in I\ZongoDB, Aggregation framcwork, Replication and Sharding in MongoDB_— |

Creating Backup for database

Unit-IV: MongoDB Cloud Deployment and Management
ﬁngODB Cloud on AWS - Amazon Document DB instance - Data I\Ziération to AWS - Optimization. !

MongoDB on Azure - MongoDB API - Azure Cosmos DB - Configuring Security and Networking.
MongoDB Cloud on GCP - Google Cloud Firestore - Monitoring and Scaling - Data consistency and

transactions - Best Practices in the Cloud deployment.

Unit-V: Application Development in MongoDB
Advanced Application Development — Connecting to MongoDB with Python, MongoDB and Python

patterns, Creating Blog Application with PHP and MongoDB - Developing Node IS Application with

| MongoDB. Hosting web application using public web hosting services

Text Books:
._' 1. Mon_goDB:The Definitive Guide by Shannon Bradshaw, Eoin Brazil, Kristina Chodorow, 3rd

Edition,Oreilly,2019
2. NoSQL Distilled: A Brief Guide to the Emerging World of Polyglot Persistence by Pramod J.

Sadalageand Martin Fowler, 1st Edition, Pearson Education, 2012
3. MongoDb in Action by Kyle Banker, Peter Bakkum, Shaun Verch, Doug Garrett, Tim Hawkins,
2ndEdition, Manning publications,2016

References:

References Books:
1. MongoDBCookBook by Cyrus Dasadia & AmolNayak, 2nd Edition,PACKT Publishing, 2014

2. NoSQL for Mere Mortals,Dan Sullivan,lstEdition, Addison-Wesley Professional,Pearson
Education,2015

Video References:
1. https://www.youtube.com/watch?v=c2M-rlkkT50
2. https://www.youtube.com/watch?v=50dVIbNCSso
MOOC/NPTEL /SWAYAM Courses:
1. https://www.youtube.com/watch?v=SGbUm5SMGHrU
2. https://www.youtube.com/watch?v=OWX4RvijwLw

|
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4. Course Outcomes: /N ]
After successful completion of the course, the student should be able to: oS
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CO. No. = Course Outcome uEmeD =
R19CS524.1 Understand the different types of NoSQL databases for the comparison of
- RDBMS with NoSQL
R19CS524.2 | Apply the concept of MongoDB Query language to support the document-based

databases

R19CS524.3 Demonstrate the advanced Mongo DB Queries for the cfficient data retrieval

R19CS524.4 | Apply the various cloud deployment services for data consistency and
| optimization

R19CS524.5 | Generalize the connectivity in MongoDB and design the database systems for
| various applications

ESEENE
003

T I L
R19CS525 FLUTTER and DART 3

1.Course Description:

The course aims to equip students with the knowledge and skills necessary to develop mobile applications_
using Flutter and Dart programming language. Students will understand the features and installation
process of Flutter, as well as grasp essential concepts in Dart programming and the basics of Flutter

widgets. They will apply their learning by building simple Flutter applications using various widgets and

layouts, including developing animations using Dart packages. Additionally, students will learn to

integrate and utilize databases within Flutter applications to store and retrieve data.

2.Caurse Objectives:

1. To understand the Flutter features and installation

2. To understand the Dart Programming and basics of Widgets.
3. To build the simple Flutter application.

4. To develop the Flutter animation applications.

5. To develop the Flutter applications using Database.

3.Syllabus:

Unit-I: Introduction to Flutter

Introduction Flutter. Flutter Installation, Installation in Windows- Installation in Mac OS- Configuration
of Flutter Development- Creating Simple Application in Android Studio - Architecture of Flutter
Applications

Unit-IT: Flutter Basics

Introduction to Dart Programming-Variables and Data types-keywords-Operators-Control flow
statements and Loops- Functions-Exceptions- Object Oriented Programming-Classes-Introduction to

Widgets- Widget Build Visualization.

Unit-III: Introduction to Layouts

Type of Layout Widgets- Single Child Widgets- Multiple Child Widgets- Advanced Layout Application-

Introduction to Gestures- Statement Management in Flutter. Ephemeral State Mauaggl_nenl-.{\pplicalion
r’; [ |

/ A

State - scoped model- Navigation and Routing.

Chairman 7Board of Stides
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Unit-1V: Animation on Flutter

Unit-V: Databasc Concepts

introduction to Animation Based Classes-Work flow of the Flutter Animation- Working Application_—_
Android Specific Code on Flutter- Introduction to Package- Types of Packages- Using a Dart Package-
Develop a Flutter Plug-in Package- Accessing Rest API- Basic Concepts- Accessing Product service API

| Working with Firebase platf(;n? Seﬁng up a Firebase Project—Conﬁgl_Jring Firebase Emulators-Testing

on Flutter- Deployment- Android Application- 10S Application- Development Tools- Widget Sets-

Flutter Development with Visual Studio Code- Dart DevTools- Flutter SDK

Text Books:
1. Eric Windmill,” Flutter in Action”, Manning Pu_blications, 2020.

2. Marco L. Napoli, “Beginning Flutter A Hands on Guide To App Development”, John Wiley & Sons
Jnc, 2019

References:

References Books:
I.Rap Payne, “Beginning App Development with Flutter: Create Cross-Platform Mobile
AppsT.Apress. 2019

~ At ) AR 1 LYy i Th ™ - 4 Y e ] . 7 | . L L [ L} A
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Mobile Applications with Flutter and Dart 27, Packt Publishing, 2019
3. Richard Rose ,“Flutter and Dart Cookbook”,O'Reilly Media,2022.

Video References:
1. https://www.youtube.com/watch?v=GLSG Wh YWc

2. https://www.youtube.com/watch?v=Ej Pcr4uC2Q

MOOC/NPTEL /SWAYAM Course:
1. https://www.udemy.com/course/learn-flutter-dart-to-build-ios-android-

apps/?couponCode=LETSLEARNNOWPP

4. Course Qutcomes:
After successful completion of the course, the student should be able to:

CO. No. Course Outcome

R19CS525.1 | Understand the features and installation of Flutter

R19CS525.2 | Understand the concepts in dart programming and basics of widgets.

R19CS525.3 | Build simple Flutter application using simple widgets and layouts

R19CS525.4 | Develop Flutter animation applications using Dart packages

R19CS525.5 | Develop Flutter application using database / /17 | l
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R19CS526 Cloud Services Management
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1.Course Description:

The course aims to provide students with a comprehensive understanding of Cloud Service Management,
enabling them to effectively design, deploy, and manage cloud-based services in a business environment. i
Students will gain proficiency in cloud service management terminology. concepts, and strategies, and |
compare these with traditional IT service management approaches. They will learn to identify and
mitigate risks associated with adopting cloud services, while also exploring appropriate structures for |
designing and running cloud-based services. Moreover, students will develop the ability to illustrate the
benefits of cloud-based services through practical applications to solve real-world problems, thereby

driving adoption and maximizing business value..

2.Course Objectives:

1. To understand the Cloud Service Management Terminology & Concepts
2. To compare the Cloud Service Management with Traditional IT Service Management.

3. To identify, assess, and mitigate risks associated with adopting cloud services, ensuring
integration and operational continuity.

| 4. To design. deploy, and run the Cloud-Based Services.

5 Toillustrate the benefits and diviving adoption of Cloud-Basced Seiviees

3.Syllabus:

Unit-I: Cloud Service Management Fundamentals

Cloud Ecosystem - The Essential Characteristics - Basics of Information Technology Service

Management and Cloud Service Management, Service Perspectives, Cloud Service Models, Cloud

Service Deployment Models

Unit-II: Cloud Services Strategy
Cloud Strategy Fundamentals - Cloud Strategy Management Framework - Cloud Policy - Key Driver for

Adoption - Risk Management - IT Capacity and Utilization - Demand and Capacity matching — Demand
Queueing- Change Management - Cloud Service Architecture.

Unit-TIT: Cloud Service Management
Cloud Service Reference Model - Cloud Service Life Cycle - Basics of Cloud Service Design - Dealing

with Legacy Systems and Services - Benchmarking of Cloud Services -Cloud Service Capacity Planning
— Cloud Service Deployment and Migration - Cloud Marketplace - Cloud Service Operations

Management.

Unit-I'V: Cloud Service Economics

Pricing models for Cloud Services — Freemium - Pay Per Reservation.- Pay per User - Subscription
based Charging - Procurement of Cloud-based Services - Capex vs Opex Shift /Qﬂud éerwce Charging
— Cloud Cost Models. '

Chairman - Board of Studies
Department of Computer Science and Engineerimg
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Unit-V: Cloud Service Governance & Value

IT Governance Definition - Cloud Governance Definition - Cloud Governance Framework - Cloud

Governance Structure - Cloud Governance Considerations - Cloud Service Model Risk Matrix -

Understanding Value ot Cloud Services - Measuring the value of Cloud Services - Balanced Scorecard

- Total Cost of Ownership

Text Books:

1.

Thomas Erl, Ricardo Pumm ZawhamMohammad “Cloud Computing: Concepts, Technology &

Architecture”,Prentice Hall Press, United States 2013.

2.  Thomas Erl, Robert Cope, Amin Naserpour, “Cloud Computing Design Patterns”,
PearsonPublisher, 2017.

3.  EnamulHaque, “Cloud Service Management and Governance: Smart Service Management in
Cloud Era”, Enel Publications, 2020.

References:

References Books:

1. Praveen Ayyappa , “Economics of Cloud Computing”, LAP Lambert Academic Publishing, 2020.

2.Rajkumar Buyya, ChristianVechhiola, S. Thamarai Selvi, “Mastering Cloud Compuling
Foundations and Applications Programming”, Morgan Kaufmann Publisher, 2013.

Video References:

1. https://www.youtube.com/watch?v=BC1JQgScL3Y
2. https://www.youtube.com/watch?v=RWgW-Cgdlk0

. MOOC/NPTEIL /SWAYAM Courses:

1. https://nptel.ac.in/courses/106105167
2. https://nptel.ac.in/courses/106105223

4. Course Qutcomes:

After successful completion of the course; the student should be able to:

CO. No. Course Outcome

R19CS526.1 | Understand Cloud Service Management terminology& concepts

R19CS526.2 | Understandand compare cloud service management with traditional IT service

management

R19CS526.3 | Identify strategies to reduce risk and eliminate issues associated with adoption of

cloud services

R19CS526.4 | Identify appropriate structures for designing, deploying and running cloud-based

services in a business environment

R19CS526.5 | Illustrate the benefits and drive the adoption of cloud-based services to solve real

world problems
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R19CS527 User Experience Design 3/0 03

1. Course Description:

This course on UI/UX Design using Figma is designed to equip participants with essential skills and |
knowledge in creating intuitive and user-centered digital experiences. Through a theoretical learning and
hands-on practical exercises, students will delve into the core principles of UI/UX design and their
critical role in shaping user interactions and satisfaction.

2. Course Objectives: [

1. Make students to understand fundamental UX design principles, including usability,
accessibility, and user-centered design

2. Equip students with various UX research methods, such as user interviews, surveys, usability
testing

3. Students will learn to conduct effective user experience (UX) testing by employing various

evaluation methods

4. Learn how to design, plan, and conduct various UX research methods, including user interviews,
surveys, usability testing, and diary studies

5. Acquire the skills to facilitate focus group discussions

3. Syllabus

Unit-I: Introduction to User Experience [

Ux Tutroduction. Usar Inieraction wiill the producis- applications and scivices — Coginbive Modci/Mentai |
| Model- Prnciples ot Ux Design- klements ot Ux design - Core elements ot User Expenence, How i
these elements work together; Ux Design Process - Defining the UX Design Process and Methodology-
Research and Define — Importance of research- Research methods and tools, Understanding the User
Needs and Goals- Understanding the Business Goals-Deliverables of the Research & Deline phase-
Insight on User Goals and Business Goals

Unit-1I: User Experience Design and Testing

Ux Design Process Ideate and Design - Visual Design Principles- Information Design and Data
Visualization- Interaction Design- Information Architecture- Wire framing & Storyboarding- Ul
Elements and Widgets- Screen Design and Layouts-Prototype and Test — Need for Design testing-
Definition of Usability Testing-Types of Usability Testing- Usability Testing Process-Prepare and plan
for the Usability Tests-Prototype Design to Test--Introduction of prototyping tools- Conducting Usability
Tests- Communicating Usability Test Results

Unit-III: User Experience Testing and Metrics

| Ux Design Process Iterate and Improve - Understanding the Usability Test findings- Applying the
Usability Test feedback in improving the design- Deliver - Communication with implementation team-
UX Deliverables to be given to implementation team- Ux Metrics — Overview- Types of metrics — CSAT-
NPS- SUS- TPI-Choosing the right metrics- Future of Ux Design

Unit-IV: User Experience Research Activity

Methods- Diary Studies — Interviews - Surveys-Card sort - Field studies- Evaluation methods-
Differences among the methods-Choosing the right method

Unit-V: Focus Groups ﬁ [ {
Preparing & conducting focus group- Modifications-Data analysis & iztlerpf@faﬁ&';gﬁfwﬁudy: Morae
software for usability testing Chairman= Board of Studiss
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Text Books:

1. Platt D. The Joy of UX: User Experience and interactive design for developers. Addison-Wes_le_y
Professional; 2016

2. Kathy Baxter, Catherine Courage & Kelly Caine, "Understanding your users — A practical guide to

user research methods"”, 2nd Edition, Morgan Kaufmann Publishers, Elscvier Inc., 2015

References:

Reference Books: |

1.Gavin Allan wood, Peter Beare, “User Experience Design — Creating designs users really love”, 1st
Edition,Bloomsbury Publishers, 2014
2. Patrick J. Lynch & Sarah Horton, “Web Style Guide — Foundations of User Experience Design”, 4th

Edition, Yale University Press, 2016

Video References:

1. hitps://www.youtube.com/watch?reload=9& v=JGL{yTDg(Dc
2.https://www.youtube.com/watch?v=BOt3MNB71gl&list=PLjiHFwhbHYIEmPhn68XdG2p2k4X47X
R-8

MOOC/NPTEL /SWAYAM Courses:

| 1. https://www udemy com/course/leamn-figma/

I 2. https:/Awww. figma.com/resource-librarv/design-basics/

4. Course Qutcomes:

After successful completion of the course, the student should he able to:

CO. No. Course Outcome _|

Define the critical issues and theoretical underpinnings of User Experience (UX) |

R19CS527.1 .
design

R19CS527.2 | Establish requirements for UX design concepts

Develop alternatives for UX design concepts and demonstrate the Construction of UX

R19CS527.3 design artifacts.

R19CS527.4 | Analyze user experience and interpret the results of user experience research

R19CS527.5 | Test user experience design using Morae tool

R19CS528 Docker and Kubernetes ;’ g 2 g

1.Course Description:

The course aims to provide students with a comprehensive understanding and practical skills necessary
to work with Docker and Kubernetes, focusing on deploying microservices-based applications
efficiently. Students will learn the basics of microservices architecture and urrc{pr‘stefnd the fundamental

. , , : ST
concepts of Docker containers. They will explore Docker's architecture, mfé&al‘laﬂﬁﬂ, aiid how to create

Chairman - Board of Studies
Department of Computer Science and Engineering
SriEshwar College of Engineering (Autonomous)
Kinathukadavu, Coimbatore - 641202.



container images for web applications. Additionall§. students will gain proficiency in deploying,

administering, and leveraging the Kubernetes platform to orchestrate containerized applications
effectively. By the end of the course, students will be capable of creating and managing Kubemetes pods,
deployments, and services, utilizing Kubernetes' advantages for scalable and resilient application

deployments.

2.Course Objectives:

1. To make students to understand the basics of Microservices

2. To gain knowledge on basics of Docker and Container.

3. To make to install Docker and create Container images.

4. To equip students to understand, Deploy, and Administer Kubernetes.
5. To create pods, deployments, and services with Kubernetes

3.Syllabus:

Unit-I: Introduction to Microservices

Introduction to Microservices- Microservices Concepts-Microservices Anti Patterns-Microservices

Advantages and Drawbacks - Microservices Architecture

|
| Unit-11: Introduction to Dockers & Containers

Evohution of Dockers & Containers-Differences between VM's and Containers-Docker Use Cases-
|

| Benefits of using Containers-Working with Docker Commands-Installing & Configuring Docker toolbox

on Windows- Images & Layers-Container Layers

Unit-IT1: Docker :Images, Docker Networking & Orchestration
Working with Docker Images-Building own Images using Dockerfile-Working with Docker Volumes

and Docker Networking-Overview of Registries- Public and Private-Deep Dive into Docker Hub-Other
Public & Private Registries-Defining and running multi-container applications-Overview of Docker

Swarm-Build your own Docker Swarm Cluster-Filtering & Scheduling Containers

Unit-IV: Introduction to Kubernetes
Evolution of Kubernetes - Kubernetes Architecture- Kubernetes Master-Components of Kubernetes

Master- Node Components- Installing & Configuring Kubemetes locally via Minikube-Creating
Kubemetes Cluster in Google Cloud-Creating Kubernetes Cluster in AWS Cloud

Unit-V: Deploying Applications on Kubernetes Cluster
Deploying applications on Kubernetes Cluster- Introduction to Pods-Pods Lifecycle-Working with Pods

to manage multiple containers-Deploying Pods via Replication Controllers- Labels and Selectors-Scale
out deployment using Replicas-Horizontal Pod Autoscaling-Load Balancing-Rolling Updates- Working
with StatefulSet-Pod Management policies-OnDelete& Rolling Update Strategies-Cluster DNS-

Persistent Volumes

Text Books: ™ Dw—k"‘

Chairman - Board of Studies —-
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SrlEshwar College of Engineering (Autonomous)
Kinathukadavu, Coimbatore - 641202.




I. Nisarg Vasavada, Dhwani Sametriya “Cracking Containers with Docker and Kubernetes:The
Definitive Guide to Docker, Kubernetes, and the Container Ecosystem Across Cloud and On-

premises” First Edition 2022

2. Scott Surovich, Marc Boorshtein “Kubernetes and Docker - An Enterprise Guide:Effectively
Containerize Applications, Integrate Enterprise Systems, and Scale Applications in Your
Enterprise”, First Edition 2020

References:

References Books:

1. Thomas Uphill, John Arundel, Neependra Khare, Hideto Saito, Hui-Chuan Chloe Lee, Ke-Jou
Carol Hsu,”DevOps: Puppet, Docker, and Kubemetes”, First Edition 2017

2. Candel Jose Manuel Ortega, “DevOps and Containers Security”, BPB Publications, March 2020
Video References:

1. https://www.youtube.com/watch?v=GbqTq Cj 6w

2. https://www.youtube.com/watch?v=rOTqprHv1YE

3. https://www.youtube.com/watch?v=X48VuDVv0do

MOOC/NPTEL /SWAYAM Courses:

1. https://www.udemy.com/course/docker-kubernetes-the-practical-

|
|
I |
]' guide/?couponCode=LETSLEARNNOWPP ,

4. Course Outcomes:
After successful completion of the course, the student should be able to.
CO. No. Course Outcome f
R19CS528.1 | Understand basics of Microservices r
R19CS528.2 | Understand basics of Dockers and Containers
R19CS528.3 | Explore how to install Docker and the concepts around its architecture and create

Docker container images for web applications.

R19CS528.4 | Understand, deploy and administer Kubernetes Platform

R19CS528.5 | Create Pods, deployments as well as services using Kubernetes and its advantages

UI Design with FIGMA

R19CS529

1. Course Description:

This course on U/UX Design using Figma is designed to equip participants with essential skills and
knowledge in creating intuitive and user-centered digital experiences. Through a theoretical learning and
hands-on practical exercises, students will delve into the core principles of UI/UX design and their
critical role in shaping user interactions and satisfaction. . n, f {

=
2. Course Objectives: O{W‘ 35
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1. Understand and apply fundamental UI/UX design principles to create effective and user-ﬁ'iendl_y_'

digital interfaces.
2. Utilize Figma's features and tools proficiently to design, prototype, and collaborate on UI/UX
projects.

3. Conduct user rescarch and usability testing to inform design decisions and 1mprove user |

experiences.
4. Develop wireframes, mockups, and interactive prototypes that align with user needs and business

goals.
5. Analyze and critique existing digital products to identify strengths and areas for improvement in

their design.

3. Syllabus:

Unit-I: Foundations of UI/UX Design

Introduction to UVUX Desigrf: Overview of U/UX Design - Importance of User-Centric Design - Ke;/
Principles and Concepts - Role of UI/UX Designer. Understanding Users and Research: - User Personas

and User Stories- Conducting User Research- Usability Testing- User Interviews and Surveys

Unit-II: Information Architecture and Wire-framing

Information Architecture and Wire-framing: Introduction to Information Architecture (IA)- Site Maps
and User Flows- Wire-framing Tools and Techniques. Visual Design Principles: Colour Theory and

Psychology- Typography in Ul Design- Iconography and Tmagery- Visual Hierarchy.

Unit-111: : Ul Design and Interaction

UI Design Tools: Introduction to Ul Design Software- Hands-on Practice with UI Design Tools-

Micro-interactions- Advanced Prototyping Techniques - Animations in UI/UX Design.

| Creating Basic Ul Elements. Interaction Design and Prototyping -Principles of Interaction Design- |

Unit-IV: Responsive Design and Design Systems

Responsive Design and Design Systems: Introduction to Responsive Design- Mobile-First Design-
Design Systems and Component Libraries. Usability Testing and Feedback - Importance of Usability
Testing- Planning and Conducting Usability Tests- Analysing and Incorporating User Feedback-

Tterative Design Process

Unit-V: Advanced Topics and Career Development

Accessibility in UI/UX Design: Understanding Accessibility- Designing for Different Abilities- WCAG
Guidelines- Testing for Accessibility. Portfolio Building and Career Advice:- Creating a UI/UX Design
Portfolio- Job Search Strategies- Interview Preparation- Industry Networking

Text Books:

1. Fabio Staiano - Designing and Prototyping Interfaces with Figma Learn essential UX_UI design
principles by creating interactive prototypes for mobile, tablet, and desktop (2022)

References:
P ]

Reference Books: .,MJ’L'
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1. Rob Fitzpatrick, ‘The Mom Test’.
2. Gojko Adzic and David Evans, ‘Fifty Quick Ideas to Improve Your User Stories’,2013 - 2014 Neuri

Consulting LLP.

Video References:
1. https://www.youtube.com/watch?reload=9&v=JGLtyTDgfDc

2 htips://www.youtube.com/watch?v=BO13MNB71 gl&list=PLjiHFwhbHYIEmPhn68 XdG2p2k4X47X
R-8

MOOC/NPTEL /SWAYAM Courses:
1. https://www.udemy.com/course/learn-figma/

=

2. https://www.figma.com/resource-library/design-basics/

4. Course Outcomes:
After successful completion of the course, the student should be able to:

i CO.No. | Course Outcome
R19CS529 1 Understand the foundational principles of UI/UX design and its significance in
" | creating user-centric experiences.
R19CS529 2 | Demonstrate proficiency in information architecture and wireframing techniques for

| ellective interface design. |

| R19CS529.3

|

DevelopasicillssinUiEdesiznnicracticnudssignandepriolictpincilicicnedic enmaming

uscr imntertaces. i

R19CS529.4 Mastqr responsive des‘xgn principles and design systems to ensure consistent user ‘
experiences across devices. —
R19CS529 5 Dcmonstra.tc proficicncy in accessibility guidelines and career rcadiness skills for |
UI/UX design roles. ‘
- L|T|PlC

R19CS530 Groovy on Grails
3/0(03

1. Course Description:

This course on Groovy and Grails is designed to provide participants with a deep understanding of both
the Groovy programming language and the Grails framework. Through a mix of theoretical lessons and
hands-on exercises, students will master the essential skills required to develop and secure dynamic web

applications.

2. Course Objectives:

1. Learn the fundamental concepts of the Groovy programming language.

2. Utilize various features and constructs of Groovy to enhance coding efficiency.
3. Apply the Grails framework to build robust web applications.
4

Navigate and manage the Grails project environment for su.ccessfu]/dyp]iq‘;llion deployment.
4,/ il

771 % —

3. Syllabus /g, S XN
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Unit -1 Introduction to Groovy

Overview of the Groovy programming language, Syntax and semantics of Groovy, Data types, operators,
and control structures in Groovy, Groovy scripting and shell scripting, Functional programming features

in Groovy

Unit 11 Groovy Features and Enhancements

Closures and higher-order functi&s, Metaprogramming and AST transformations, Groovy builders and
| DSLs (Domain-Specific Languages), Concurrency and parallel programming in Groovy, Unit testing and

debugglnU in Groovy

Unit III Grails Framework

Overview of the Grails framework, Architecture and components ofa Grails_application, Understanding
GORM (Grails Object-Relational Mapping), Building RESTful APIs with Grails, Managing

dependencics and plugins in Grails

UNIT IV Grails Development Essentials

Setting up a development environment for Grails, Creating and configuring a Grails project,

understanding controllers, views, and models in Grails. Handling requests and responses in a Grails

| application, Working with databascs and migrations i Grails

UNIT V Advanced Techniques in Grails

' Authentication and authorization in Grails applications, Intcrnationalization and localization in Grails,
Performance optimization and caching strategies, Securing Grails applications against common security

vulnerabilities, Continuous integration and deployment with Grails applications

Text Book:

1.Ken Kousen , “Making Java Groovy”, Manning Publication,1st Edition,2024.

References:

Reference Books:

1. Burt Beckwith, “Programming Grails: Best Practices for Experienced Grails Developers” ,0 Reilly
Publication,2013.

2. https://guides.grails.org/grails4/creating-your-first-grails-app/guide/index html

Video Reference:

1. https://www.youtube.com/watch?v=_ILJJp9RksA

MOOC/NPTEL /SWAYAM Course: r f I!
1. https: //www knowledgehut.com/web-development/groovy-and-grails 0‘»51 = i
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4. Course Qutcomes:

Alter successlul completion of the course, the student should be able to:

Vertical 3: Artificial Intelligence

CO. No. | Course Outcome

R19CS530.1 | Understand the fundamental concept of Groovy programming language

R19CS530.2 “Understand the various features, constitute in Groovy programming l;mgu_age

R19CS530.3 | Understand and apply the framework in grails

R19CS530.4 | Analyze the grail project environment and deploy the applications.

R19CS530.5 | Analyze the authentication, authorization and security vulnerabilities in grail
| environment.

R19CS531 ‘ Deep Learning 30

1.Course Description:

P - T - - . - 4 i .
ravniving arnac in ariilieial ininlliosanera and machine learninag Qindenie vwill davalon o cirone
CVOIVING QUreas 10 araiicidn inlCiiigente and muatnine icaining. Studonis Wil Qovaiep a sireng

foundation in the basic concepts of deep learning, as well as practical skills in designing, implementing. |
and analyzing various deep learning models. The course will cover visualization techniques,
Convolutional Neural Networks (CNN), Recurrent Neural Networks (RNN), Deep Generative Models, |
and reinforcement learning, emphasizing their applications and ethical considerations in real-world

scenarios.

2.Course Objectives:

1. Gain a comprehensive understanding of neural networks, fuzzy logic, and genetic algorithms,
including their foundational concepts and principles.

2. Utilize visualization techniques to interpret deep learning models.

3. Develop Recurrent Neural Networks (RNNs) for sequential data analysis and Implement Deep
Generative Models for tasks like image synthesis.

4. Evaluate the effectiveness and applications of Deep Generative Models.

5. Apply reinforcement learning models to decision-making scenarios.

3.Syllabus:

Unit-1: Deep Learning Fundamentals

Deep Feed-Forward Neural Networks — Gradient Descent — Back-Propagation and Other Differentiation
Algorithms — Vanishing Gradient Problem — Mitigation — Rectified Linear Unit (ReLU) — Heuristics for
Avoiding Bad Local Minima — Heuristics for Faster Training — Nestors Acce}rzf'}}efi q’}radicnt Descent —

Regularization for Deep Learning — Dropout — Adversarial Training — Opﬁﬁs{zﬁfﬁ? H’Gﬁraining Deep
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Models
Illustrative Programs: Recognize images using backpropagation and stochastic gradient descent,

Adversarial training to improve model robustness

Unit -1I: Visualization and Understanding CNN
Convolutional Neural Networks (C_I\Ns): Introduction to CNNSs; Evolution of CNN Architectures:

AlexNet, ZFNet, VGG, Hands-on: Building and fine-tuning CNNSs. Visualization of Kernels; Backprop-
to-image/ Deconvolution Methods; Deep Dream, Hallucination, Neural Style Transfer; CAM, Grad-
| CAM |
Illustrative Program: Implementing a CNN architecture for image classification, Object detection

model using the YOLO

Unit -IT1: Recurrent Neural Networks

Recurrent Neural Networks: Introduction — Recursive Neural Networks — Bidirectional RNNs — Deep |

Recurrent Networks - LSTM and GRU — Applications: Image Generation, Image Compression, Natural
Language Processing. Complete Auto encoder, Regularized Autoencoder, Stochastic Encoders and

Decoders, Contractive Encoders

Ilustrative Program: sentiment analysis classifier, Chatbot using seq2seq model

Unit -1V: Decp Generative Modeis
Deep Generative Models: Review of (Popular) Deep Generative Models: GANs, VAEs Variants and |
Applications of Generative Models in Vision: Applications: Image Editing, Inpainting, Super resolution,
3D Object Generation, Sceurity.

Illustrative Program: 3D Object Generation, Text-to-Image Generation

Unit -V: Advanced Deep Learning Applications

Introduction to Reinforcement Leaming-Markov Decision Processes-Deep Reinforcement Learning-
Deep Q-Networks (DQN)-Policy Gradients-Ethical Considerations and Future Directions-Ethical Issues
in Deep Leaming-Bias and Faimess-Future Trends in Deep Leaming

Ilustrative Program: Building an RL Agent to Balance the CartPole Game

Text Books:
1. Tan J. Goodfellow, Yoshua Bengio, Aaron Courville, “Deep Learning”, MIT Press, 2017

2. Ragav Venkatesan, Baoxin Li, “Convolutional Neural Networks in Visual Computing”, CRC
Press, 2018.

References:

References Books:
1. Navin Kumar Manaswi, “Deep Leaming with Applications Using Python”, Apress, 2018.

2. Goodfellow, Y, Bengio, A. Courville, “Deep Learning”, MIT Press, 2016
| A |
Video References: /1 ‘
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1. https://www.youtube.com/watch?v=5tvmMX8&; OM

2. https://www.youtube.com/watch?v=YRhxdVk_sls

3. https://www.youtube.com/watch?v=UNmqTiOnR{g

4. https://www.youtube.com/watch?v=deyOX6Mt As
MOOC/NPTEL /SWAYAM Course:

1. https://shorturl.at/SNgSs

4. Course Outcomes:

~ After successful completion of the course, the student should be able to:
CO.No. | Course Outcome
RI9CS531.1 | Understand the basic concepls of deep leamning

"R19CS531.2 | Understand the concepts of visualization and Convolutional Neural Networks

R19CS531.3 | Design and implement Recurrent Neural Network and Deep generati_ve model

R19CS531.4 | Design and implement Deep generative model

| R19CS531.5 Apply reinforcement learning models and ethical principles in practical scenarios |

[ T ey
| R19CS532 | Soft Computing ;%;-%;%-—

e~ . .
| L.Lourse DL‘SCFIPUUIXZ

This course provides an in-depth exploration of soft computing techniques, which are essential for

.! solving complex real-world problems that arc not amenablce to traditional computational approaches.
Students will gain a comprehensive understanding of various soft computing methodologies, including
neural networks, fuzzy logic, genetic algorithms, rough sets, and support vector machines. The course is
designed to not only understand these concepts theoretically but also to apply them practically to diverse

problem-solving scenarios.

2.Course Objectives:

1. Understand the basic principles and concepts of neural networks, fuzzy logic, and genetic
algorithms.

2. Distinguish and apply different neural network architectures such as Hopfield Networks,
Convolutional Neural Networks (CNN), and Recurrent Neural Networks (RNN) to solve
complex problems.

3. Design and implement rule-based fuzzy control systems for applications requiring modeling of
uncertainty and imprecision.

4. Apply genetic algorithms to optimization and search problems, understanding their mechanisms
and evaluating their effectiveness.

5. Understand and explain advanced concepts such as rough sets and support vector machines, and

their applications in data analysis and machine learning. /;1 { |
FEr | e
3.Syllabus: oj;ﬁ"“"”
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Unit-1: Introduction to Soft Computing

Unit -I1: Multilayer Neural Networks

Association, Aggregation, Composition, Polymorphism; Inheritance, Basics, Types of Inheritance,

Introduction: Introduction to soft computing, application areas of soft computing, classification of soft |
computing techniques, structure & functioning of biological brain & Neuron, and concept of
learning training. Model of an Artificial Neuron, transfer/activation tunctions, perceptron, perceptron

learning model, binary & continuous inputs, linear separability.

Super, static & final keywords with inheritance and polymorphism; Overloading Vs Overriding , Static
and Dynamic Binding ; Abstraction , Abstract Classes and Interfaces , Encapsulation , Packages , Access

modifiers

Unit -IT1: Fuzzy Systems

' Rough Set Theory - Introduction, Set approximation, Rough membership, Attribules, optimization.

Fuzzy set theory, fuzzy sets and operations, membership functions, concept of fuzzy relations and their
composition, concept of fuzzy Mecasures. Fuzzy logic: fuzzy rules, inferencing. Fuzzy Control system:
selection of membership functions, Fuzzification, rule-based design & inferencing, defuzzification,

applications of fuzzy system

Unit -I'V: Genetic Algorithm

Concepts, creation of olfspring, working princtpie, encoding, {itness lunctions, reproduction, genetic

modeling. Generation cycle & convergence of GA, application areas of GA.

Unit -V: Advanced Soft Computing Techniques

SVM - Introduction, obtaining the optimal hyper plane, linear and nonlinear SVM classifiers.
Introduction to Swarm Intelligence, Swarm Intelligence Techniques: Ant Colony Optimization, Particle

Swarm Optimization, Bee Colony Optimization.

Text Books:
1. S.N. Sivanandam & S.N. Deepa, Principles of Soft Computing, Wiley Publications, 2nd Edition,
2011.

2. S.Rajasekaran & G.A. Vijayalakshmi Pai, Neural Networks, Fuzzy Logic & Genetic Algorithms,
Synthesis & applications, PHI Publication, 1st Edition, 2009.

References:

References Books:
1. Bart Kosko, Neural Network & Fuzzy System, PHI Publication, 1st Edition, 2009.

2. George J Klir, Bo Yuan, Fuzzy sets & Fuzzy Logic, Theory & Applications, PHI Publication, 1st

Edition, 2009.
3. Martin T Hagen, Neural Network Design, Nelson Candad, 2nd Editi o) QOSJ
J-— l/‘ "}'_l:l\ _
/s
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Video References:
1. https://www.youtube.com/watch?v=aircAruvnKk
2. hitps://www.youtube.com/watch?v=uMAUS8LicxJ1
3. https://www.youtube.com/watch?v=9zfeTw-uFCw
4. hitps://www.youtube.com/watch?v=cfR1C6CvhmE
5. https://www.youtube.com/watch?v=ZL5rNBOTFgU
MOOC/NPTEL /SWAYAM Course:
1. https://www.coursera.org/lecturc/rough-set-theory/introduction-to-rough-set-theory-Rn2yl ‘

4. Course Outcomes:

After successful completion of the course, the student should be able to:
CO. No. ____Course Outcome

R19CS532.1 | Understand the concepts of soft computing techniques like neural networks, fuzzy logic
and genetic algorithms

R19CS532.2 | Understand and apply different neural network architectures like Hopfield, CNN, RNN

R19CS532.3 | Apply fuzzy logic to build rule-based {uzzy control systems

R19CS532.4 Apply genetic algorithms to optimization and search problems

| R19CS532.5 Interpret the coneepts of rough sets, support vector machines

L] _
| 3 |

| -]

R19CS533 Computer Vision 1%

lw|a

| 1.Course Description:

This course delves into advanced topics in computer vision, focusing on recognition methodology and
practical implementation techniques. Students will gain a deep understanding of segmentation, area
extraction, region analysis, object model recognition, and knowledge-based vision frameworks. The
course emphasizes hands-on application through projects and exercises, enabling students to implement

these techniques effectively.

2.Course Objectives:

1. Gain a comprehensive understanding of recognition methodologies in computer vision,
including pattern recognition and object detection techniques.

2. Develop the ability to apply segmentation techniques to binary images to isolate and identify
objects of interest.

3. Tmplement algorithms for extracting areas and performing detailed region analysis on binary
images, enhancing proficiency in image processing tasks.

4. Apply various techniques for recognizing object models in images, such as feature-based
matching and template matching methods.

5. Gain practical experience in implementing general frameworks and knowledge-based
approaches in computer vision, fostering advanced understanding-and application skills.

J"E-I‘ J——*:m =
Chairﬂéﬁ'ﬁ%ardbetudies
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3.Syllabus:

Unit-1: Recognition Methodology

Recognition Methodology: Conditioning, Labeling, Grouping, Extracting, and Matching. Ed_ge_
detection, Gradient based operators, Morphological operators, Spatial opcrators {or cdge detection.

Thinning, Region growing, region shrinking, Labeling of connected components

Unit -11: Binary Machine Vision

Binary Machine Vision: Thresholding, Segmentation, connecled component labelling, Hicrarchal 1

segmentation, Spatial clustering, Split & merge, Rule based Segmentation, Motion based segmentation

Unit -I11: Binary Area Extraction and Region Analysis

Unit -IV: Object Model Recognition and Matching

Area Extraction: Concepts, Data structures, Edge, Line Linking, Hough transform, Line fitting, Curve

fitting (Least square fitting). Region Analysis: Region properties, External points, Spatial moments,

Mixed spatial gray level moments, Boundary analysis: Signature properties, Shape numbers |

Facet Model Recogr;it_io_n:_La_beling lines,_undersm—nng line drawings, Classification of shapes by

labeling of edges, Recognition of shapes, consisting labeling problem, Back tracking, Perspective

Projective geometry, Inverse perspective Projection, Photogrammetry. From 2D to 3D, Image matching:

Intensity matching of 1D signals, Matching of 2D image, Hierarchical image matching - Objcct Models

and Matching: 2D representation, Global vs. Local features

Unit -V: General Frameworks and Knowledge Based Vision

General Frame Works for Matching: Distance relational approach, ordered structural matching, View

class matching, Models database organization. General Frame Works: Distance. relational approach,

Ordered. Structural matching, View class matching, Models database organization. Knowledge Based

Vision: Knowledge representation, Control-strategies, Information Integration

Text Books:
1. ER Davies, “Computer Vision: Principle, Algorithms, Applications, Learning. Academic
Press,2017.

2. David A. Forsyth, Jean Ponce, “Computer Vision: A Modern Approach 2¢”, Prentice Hall, 2015.

References:

References Books:

1. Harry Wechsler, "Computational Vision (Computer Science and Scientific Computing” Academic
Press,2014.

2. Simon J.D. Prince, “Computer Vision: Models, Learning, and Inference, Cambridge University
Press ,2012.

3. Milan Sonka, Vaclav Hlavac, Roger Boyle, “Image Processing, Analysis, fmd Majchine Vision”,

f ' | |

Brooks/Cole,2007. r)*i. XA
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Video References:
1. https://www.youtube.com/watch?v=4WBQRNvDO0 I

2. https://www.youtube.com/watch?v=FNHayuOaNkE
3. https://www.youtube.com/watch?v=z55QvA7g5Kc
4. https://www.youtube.com/watch?v=5rsFJmvMd6U
5. hitps://www.youtube.com/watch?v=8ACD3WpJKiY

MOOC/NPTEL /SWAYAM Course:
I. https://onlinecourses.nptel.ac.in/noc23 csi26/preview

4. Course OQutcomes:

After successful completion of the course, the student should be able to:

CO.No. | Course Outcome
R19CS533.1 | Understand the concepts of Recognition Methodology.

R19CS533.2 | Implement the concepts of segmentation [or binary Image.

LRREA]

|
|
|

R19CS533.3 Implement the concepts of Area extraction and region Analysis for binary Image. I
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RI19CS533.5 ‘ Implement the general frameworks and knowledge-based vision

|

L|T|P]|C
3]0

R19CS534 Responsible AT Systems 3

=

1. Course Description:

This course explores the critical aspects of responsible Al development, focusing on ethics, fairness,
transparency, human-centered design, governance, and environmental sustainability. Students will
gain a comprehensive understanding of the social, economic, and environmental implications of AL
and develop the skills to design and implement Al solutions that prioritize human values, social good,
and environmental responsibility.

2. Course Objectives:

1. Familiarize the students with fundamental principles of Al ethics and their importance in Al
development.

2. Initiate the basic concepts of bias in Al systems, ensuring fairess and transparency.

3. Acquaint the students with human-centered design principles to develop Al systems that
prioritize social good.

4. Enhance the knowledge in Al governance frameworks and regulations to ensure responsible Al
development.

5. Cultivate the knowledge in environmental impact of Al and design sustainable Al practices.

3. Syllabus:

Unit-I: Foundations of Responsible AT

Introduction to Al Ethics: Definition of Al ethics, Importance of Al ethics, Historical context of Al
ethics; Responsible Al Frameworks and Guidelines: Overview of responsi 1:\1 : frameworks,
Analysis of Al ethics guidelines; Human Values and AI Alignment: Human va g\,s’a;;d,ALaH‘gnment,
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Valuc-sensitive design, Al value alignment luhmqucs Al and Socicty: Al's impact on socicty, Job |
displacement and Al, Al and social inequality

Unit-11: Fairness, Bias, and Transparency

Bias in Al Systems: -Dcfinition, Types of bias; Fairness Metrics and Evaluation Mcthods: Fairness
metrics, Evaluation methods for fairness; Explainable Al (XAI) Techniques: Introduction to XAI,
XAI techniques; Transparency and Accountability Mechanisms: Importance of transparency in Al,
Accountability mechanisms

Unit-II1: Human-Centered Al Design

Human-Centered Design Principles: Introduction to human-centered design, Design principles; Co-
Designing Al Systems with Stakeholders: Stakeholder engagement, Co-design methods; Participatory
Al Development: Participatory Al development methods; Al for Social Good: Al applications for
social good, Challenges and opportunities

Unit-IV: Al Governance —

Al Governance Frameworks: Overview of Al governance frameworks, Analysis of Al governance
frameworks; Regulatory Considerations: Regulatory landscape for Al, Compliance and regulatory
challenges

Unit-V: Environmental Impact I

Environmental Impact of Al: Energy consumption and e-waste generation, Sustainable Al practic_es;
Al and Environmental Sustainability: Al applications for environmental sustainability, Challenges
and opportunities

Text Books: — :

1.  "Responsible Al: A Guide to Al for Human Beings" by Andreas Rauber and Michaela Blott
(2022) |

2. "Al Ethics" by Mark Cocckelbergh (2020)

3. "Human-Centered Al: A Guide to Al That Works for People” by Ben Shneiderman (2022) ,

References: ?

Reference Books:
1."Fairness and Machine Learning" by Solon Barocas, Moritz Hardt, and Dastin Sculley (2019)
2."Explainable AI: A Guide for Practitioners" by Chaofeng Sha et al. (2020)

MOOC/NPTEL /SWAYAM Course:
1. https://onlinecourses.nptel.ac.in/noc24 cs132/preview

4. Course Outcomes:
After successful completion of the course, the student should be able to:

CO. No. Course Outcome

R19CS534.1 | Understand Al ethics frameworks and their alignment with human values.

R19CS534.2 | Identify and assess bias in Al systems, and design fairness metrics for transparency.

R19CS534.3 | Apply human-centered design principles to co-create Al systems for social good.

R19CS534.4 | Evaluate Al governance frameworks and develop regulatory compliance strategies.

R19CS534.5 | Assess the environmental impact of Al and design sustainable Al practices.

R19CS535 Natural Language Processing

w |
|-
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e

1. Course Description:

This course provides a comprehensive introduction to Natural Language Processing (NLP), focusing on

techniques and algorithms that enable computers to understand, interpret, and 4 ’@ﬁw{@mm language.
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Topics covered include text preprocessing, language modeling, sentiment analysis, named entity

recognition, machine translation, and deep learning approaches for NLP tasks.

2. Course Objectives:

1. Gain protficiency in text preprocessing techniques essential for cleaning and preparing textual
data {or analysis

2. Master language modeling approaches to predict and generate coherent sequences of text.

Develop skills in sentiment analysis and named entity recognition for extracting insights {rom

)

text data

4. Acquire knowledge of machine translation techniques to facilitate communication across
different languages

S. Explore advanced deep learning models for NLP tasks, enabling the development of state-of-
the-art language processing applications.

3.Syllabus:

Unit-I: Introduction
Origins and challenges of NLP — Language Modeling: Grammar-based LM, Statistical LM - Regular

Expressions, Finite-State Automata — English Morphology, Transducers for lexicon and rules,

Tokenization. Detecting and Correcting Spelling Errors. Minimum Edit Distance

Unit-11: Word Level Analysis
Unsmoothed N-grams, Evaluating N-grams, Smoothing, Interpolati_on and Backoff — Word Classes, Part-

of-Speech Tagging, Rule-based, Stochastic and Transformation-based tagging, Issues in PoS tagging —

Hidden Markov and Maximum Entropy models.

Unit-III: Syntactic Analysis

Context-Free Grammars, Grammar rules for English, Treebanks, Normal Forms for grammar —
Dependency Grammar — Syntactic Parsing, Ambiguity, Dynamic Programming parsing — Shallow
parsing — Probabilistic CFG, Probabilistic CYK, Probabilistic Lexicalized CFGs - Feature structures,

Unification of feature structures

Unit-I'V: Semantics and Pragmatics

Requirements for representation, First-Order Logic, Description Logics — Syntax-Driven Semantic
analysis, Semantic attachments — Word Senses, Relations between Senses, Thematic Roles, selectional
restrictions — Word Sense Disambiguation, WSD using Supervised, Dictionary & Thesaurus,

Bootstrapping methods — Word Similarity using Thesaurus and Distributional methods.

Unit-V: Discourse Analysis and Lexical Resources

Discourse segmentation, Coherence — Reference Phenomena, Anaphora Resolution using Hobbs and
Centering Algorithm — Coreference Resolution — Resources: Porter Stemmer, Lemmatizer, Penn
Treebank, Brill's Tagger, WordNet, PropBank, FrameNet, Brown Corpus, ﬁ;ﬁ$ National Corpus

N0 g
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Text Books:

1. Daniel Jurafsky, James H. Martin—Speech and Language Proce_ssing: An Introduction to Natural
Language Processing, Computational Linguistics and Speech, Pearson Publication, 2014.

2. Steven Bird, Ewan Klein and Edward Loper, —Natural Language Processing with Pythoni, First
Edition, O_Reilly Media, 2009.

References:

1. Breck Baldwin, —Language Processing with Java and LingPipe Cookbook, Atlantic Publisher,—|
2015.

2. Richard M Reese, —Natural Language Processing with Javal, O_Reilly Media, 2015. |

3. Nitin Indurkhya and Fred J. Damerau, —Handbook of Natural Language Processing, Second

Edition, Chapman and Hall/CRC Press, 2010. : ]

"R19CS535.1

Course Outcomes:
After successful completion of the course, the student should be able to:

i o Coursc Outcome
Tag a given text with basic Language features

CO. No.

P JR N 8 YA Q¥ e & 4
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RI19CS535.2 ‘ Design an innovative application using NLP components

R19CS535.3 | Implement a rule based sysiem to tackle morphology/syntax of a language
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R19CS535.5 | Compare and contrast the use of different statistical approaches for different types of
| NLP applications

R19CS536 Game Theory

1.Course Description:

This course offers a comprehensive introduction to game theory, focusing on the analysis of strategic
interactions and decision-making processes in various scenarios. Students will learn to understand and
apply key concepts of game theory, including strategic games, equilibria, and the distinction between
cooperative and non-cooperative games. Through a structured exploration of games with perfect and
imperfect information, Bayesian games, and mechanism design, students will gain the skills to model

and solve real-world problems using game-theoretic approaches.

2.Course Objectives:

1. To provide a foundational understanding of strategic games and equilibria

2. To explore games with perfect information
3. To introduce games with imperfect information
4. To delve into non-cooperative game theory h {'
5. To apply game theory in mechanism design and practical applications (;‘:7:.{({*'!‘)‘ =
Chairman - Board i S:ua?\\z;ngino?r‘\ﬁ_q
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3.Syllabus:

Unit-1: Introduction

l

Introduction — Making rational choices: basic s of Games — strategy — preferences — payoffs —
Mathematical basics — Game theory — Rational Choice — Basic solution concepls-non-cooperative versus |
cooperative games — Basic computational issues — f(inding equilibria and learning in games Typical

application areas for game theory.

Unit-I1: Games with Perfect Information

Games with Perfect Information — Strategic games — prisoner's dilemma, 1natc_hing pennies - Nash

equilibria —mixed strategy equilibrium — zero-sum games.

Unit-111: Games with Imperfect Information

Information aspects — Illustrations — Extensive Games with Imperfect — Information — Strategies — Nash
Equilibrium — Beliefs and sequential equilibrium — Illustrations — Repeated Games — The Prisoner’s

Dilemma — Bargaining

| rom optimality {o equilibrium — Com

Unit-V: Mechanism Design

| Aggreéat_ing Preferences — Social Choice — Formal Model — Voting — Existence of social functions —

Unit-IV: Non-Cooperative Game Theory
. " . = > |
Non-cooperative Game Theory — Sell-interested agenls — Games in normal form — Analy~zing games: |

Concepts of Normal — Form Games — |
|

Computing Nash equilibria of two-player, zero-sum games —Computing Nash equilibria of two-player,

general- sum games — Identifying dominated strategies

Ranking systems — Protocols for Strategic Agents: Mechanism Design — Mechanism design with
unrestricted preferences — Efficient mechanisms — Vickrey and VCG mechanisms (shortest paths) —
Combinatorial auctions — profit maximization Computational applications of mechanism design —

applications in Computer Science — Google’s sponsored search — eBay auctions — K-armed bandits.

Text Book:

1. M. J. Osborne, “An Introduction to Game Theory”, Oxford University Press, 2003.

References:

References Books:
1. N. Nisan, T. Roughgarden, E. Tardos, and V. V. Vazirani, “Algorithmic Game Theory”, Cambridge
University Press, 2007
2. M. J. Osborne and A. Rubinstein, “A Course in Game Theory”, MIT Press, 1994.
3. A.Dixit and S. Skeath, “Games of Strategy”, W W Norton & Co Inc, 3rd Edition 2009.
4. YoavShoham, Kevin Leyton-Brown, “Multi agent Systems: Algorith /}5., szf'me- Theoretic, and

Logical Foundations”, Cambridge University Press, 2008. N
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5. Zhu Han. Dusit Niyato, Walid Saad, Tamer Basar and Are Hjorungnes, “Game Theory in Wireless -

and Communication Networks”, Cambridge University Press, 2012.

MOOC/NPTEL /SWAYAM Course:

1. https://www.coursera.org/learn/game-theory-2

4. Course Outcomes:

Alter successlul complction of the course, the student should be able to:

CO.No. | = Course Outcome ~
R19CS536.1 | Understand the notion of a strategic game and cquilibria and identify the characteristics
Jl of main applications of these concepts.

| R19CS536.2 | Understand the usage of games with perfect information.

'R19CS536.3 | Identify key strategic aspects and based on these be able to connect them to appropriate
game theoretic concepts given a real-world situation.

'R19CS536.4 Identify the concepts involved in non-cooperative game th_eory i
R19CS536.5 | Implement a typical Virtual Business scenario using Game theory ’
|

RISCSS37 | Augmented Reality and Virtuai Reaiity

1. Course Description:

This conrse offers a comprehensive introduction to Virtual Reality (VR) and Augmented Reality (AR)
technologies, exploring their fundamental principles, development tools, and applications across various
domains. Students will learn about the underlying hardware and software components that drive
immersive experiences, including VR headsets, AR devices, motion tracking, and 3D graphics. The
course covers key concepts such as 3D modeling, spatial audio, interaction design, and user experience

in virtual environments.

2. Course Objectives:

1. Gain a thorough understanding of the key principles, hardware components, and software
frameworks

2. Learn to design and implement 3D environments and interactive elements using VR and
AR development platforms

3. Explore the use of motion tracking, spatial audio, and other sensory feedback mechanisms

4. Apply AR and MR technologies to build innovative solutions across various industries

5. Apply the acquired knowledge to build practical VR and AR applications across various
fields

3.Syllabus: //}; o,

Unit-I: Introduction to Virtual Reality .c;,, 7 T
Lingairman - Board of Studies
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Introduction, Fundamental_Co_n_cept and Components of Virtual Reality. Primary Features and Present
Development on Virtual Reality. Computer graphics, Real time computer graphics, Flight Simulation,
Virtual environment requirement, benefits of virtual reality, Historical development of VR, Scientific
{ Landmark 3D Computer Graphics: Introduction, The Virtual world space, positioning the virtual
observer, the perspective projection, human vision, stereo perspective projection, 3D clipping, Colour
theory, Simple 3D modelling, Hlumination models, Reflection models, Shading algorithms, Radiosity,

Hidden Surface Removal, Realism Stereographic image.

Unit-1I: Interactive Techniques in Virtual Reality

Introduction, from 2D to 3D, 3D spaces curves, 3D boundary representation Geometrical |
Transformations: Introduction, Frames of reference, Modeling transformations, Instances, Picking,
Flying, Scaling the VE, Collision detection Generic VR system: Introduction, Virtual environment,

Computer environment, VR technology, Model of interaction, VR Systems.

Unit-1II: Visual Computation in Virtual Reality

Animating the Virtual Environment: Introduction, The dynamics of numbers, Linear and Nonlinear

interpolation, the animation of objects, linear and non-linear translation, shape & object inbetweening,

free from deformation, particle system. Physical Simulation: Introduction, Objects falling in a |

oravaiatinnal feld B ot Vivrer v loc cirmmmls sy Jiilvirm  cnmereon Tzl
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dynamics of an aircraft.

Unit-I'V: Augmented and Mixed Reality |

Taxonomy, technology and features of augmented reality, difference between AR and VR, Challenges
with AR, AR systems and functionality, Augmented reality methods, visualization techniques for
augmented reality, wireless displays in educational augmented reality applications, mobile projection
interfaces, marker-less tracking for augmented reality, enhancing interactivity in AR environments,

evaluating AR systems

Unit-V: I/0 Interface in VR and Application of VR

Human factors: Introduction, the eye, the ear, the somatic senses. VR Hardware: Introduction, sensor
hardware, Head-coupled displays, Acoustic hardware, Integrated VR systems. VR Software:
Introduction, Modeling virtual world, Physical simulation, VR toolkits, Introduction to VRML, Input --
Tracker, Sensor, Digitalglobe, Movement Capture, Video-based Input, 3D Menus & 3DScanner etc.
Output - Visual /Auditory / Haptic Devices. VR Technology in Film & TV Production. VR
Technology in Physical Exercises and Games. Demonstration of Digital Entertainment by VR.

Text Books:
1. Burdea, G. C. and P. Coffet. Virtual Reality Technology, Second Edition. Wiley-IEEE Press,—
2003/2006
2. Alan B. Craig, Understanding Augmented Reality, Concepts and A-ppllcallons Morgan
Kaufmann,First Edition 2013 /X L
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References:

References Books:
1. Alan Craig, William Sherman and Jeffrey Will, Developing Virtual Reality Applications,

Foundations of Effective Design, Morgan Kaufimann, 2009
2. John Vince, “Virtual Reality Systems “, Pearson Education Asia, 2007
3. Adams, “Visualizations of Virtual Reality”, Tata McGraw Hill, 2000

MOOC/NPTEL /SWAYAM Coursc:
I. https://archive.nptel.ac.in/courses/121/106/121106013/

4. Course Outcomes:

After successful completion of the course, the student should be able to:
CO. No. Course Outcome —
R19CS537.1 | Understand the Fundamental Concept and Components of Virtual Reality

R19CS537.2 | Able to know the Interactive Techniques in Virtual Reality

R19CS537.3 | Apply visual computation techniques to create realistic, interactive, and optimized I
virtual environments in Virtual Reality :

R19CS537.4 | Able to know the concepts of Augmeﬂea and Mixed Reality and Tts Applications

| L |
L
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| R19CSS38 | Ethics in AT

1.Course Description:
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This course provides an in-depth exploration of the ethical considerations and implications of artificial
intelligence (AI). Students will gain a foundational understanding of morality and ethics in the context
of Al and its impact on society, psychology, the legal system, the environment, and trust. The course
examines international ethical initiatives, the design of autonomous systems, and the ethical challenges
associated with real-world Al applications. Through the study of roboethics, Al standards, and
regulations, students will learn about the ethical responsibilities of professionals working with Al
technologies. Additionally, the course addresses societal issues and national and international strategies
for Al, preparing students to navigate and contribute to the ethical landscape of Al development and

deployment.

2.Course Objectives:

1. To provide a foundational understanding of morality and ethics in Al

To explore ethical initiatives and real-time application challenges in Al

)
3. To understand the design of autonomous systems and address ethical harms
4

To introduce the concepts of roboethics and professional respg@bi}it}’

P
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5. To address socictal issues and strategies related to Al ethics

3.Syllabus:

Unit-I: Ethics Fundamentals

Definition of morality and ethics in Al-Impact on societ&—lmpact_oﬂurhan psychology-Impact on the |

legal system-lmpact on the environment and the planet-Impact on trust

Unit-11: Ethical Initiatives in Al

International ethical initiatives-Ethical harms and concerns-Case study: healthcare robots, Autonomous |

Vehicles Warfare and weaponization.

Unit-1I1: AI Standards and Regulations

Model Process for Addressing Ethical Concerns During System Design - Transparency of Autonomous

Systems-Data Privacy Process- Algorithmic Bias Considerations - Ontological Standard for Ethically

Driven Robotics and Automation Systems

Unit-I'V: Roboethics
Robot- Roboethics - Ethics and Morality- Moral Theories-Ethics in Science and Technology - Ethical

Issues in an ICT Society- Harmonization of Principles- Ethics and Professional Responsibility -

| ——— |
Roboethics Taxonomy. '

. Unii-V: Ethics- Challenges and Opporiunilies .

|’ C_h_al_lenges - Opportunities- ethical issues in artificial intelligence- Societal Issues _C;ncerning the 1

! Application of Artificial Intelligence in Medicine- decision-making role in industries-National and "

International Strategies on Al

Text Books:
1. Eleanor Bird, Jasmin Fox-Skelly, Nicola Jenner, Ruth Larbey, Emma Weitkamp and Alan

Winfield,” The ethics of artificial intelligence: Issues and initiatives”, EPRS | European
Parliamentary Research Service Scientific Foresight Unit (STOA) PE 634.452 — March 2020

2. Patrick Lin, Keith Abney, George A Bekey,” Robot Ethics: The Ethical and Social Implications of
Robotics”, The MIT Press- January 2014.

References:

References Books:
1. Towards a Code of Ethics for Artificial Intelligence (Artificial Intelligence: Foundations, Theory,

and Algorithms) by Paula Boddington, November 2017
2. Mark Coeckelbergh,” Al Ethics”, The MIT Press Essential Knowledge series, April 2020

MOOC/NPTEL /SWAYAM Course:
1. https://nptel.ac.in/courses/106102220
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4. Course Outcomes:

After successful completion of the course, the student should be ablc to:
CO. No. Course Outcome
R19CS538.1 | Learn about morality and ethics in Al

'R19CS538.2 /icquirc the knowledge of real time app_licalion etflics, 1ssues and its challen:gcs

 R19CS538.3 | Understand the ethical harms and leamn the Des_ign of Autonomous and Semi-

Autonomous Systems

R19CS538.4 | Understand the concepts of Roboethics and Morality with _professional_
| responsibilities

R19CS538.5 | Learn about the societal issues in Al with National and International Strategies on '
| Al

Open Electives:

|

|

i

1. Course Description:
The course aims to provide students with a comprehensive understanding of data science, covering key
concepts, methodologies, and tools essential for data analysis, interpretation, and decision-making.
Students will learn to collect, preprocess, and analyze data from various sources using statistical
| iechniques and machine learning aigorithms. Students wili gain practical experience in applying daia |
science methods to real-world problems. By the end of the course. students will be equipped with the |
- knowledge and proficiency nceded to extract valuable insights from data. make informed decisions. and
contribute effectively to the rapidly evolving field of data science.

2. Course Objectives:

R19AD651

v |

| T
)

P |C
1213

Data Science Essentials .l-
|

1. Gain a foundational understanding of data science concepts and methods.

2. Develop the ability to collect, clean, and manage data.

3. Lcarn how to analysc data using statistical and machinc lcarning tcchniques.
4. Develop the ability to solve real-world problems using data science.

5. Develop an understanding of the ethical implications of data science

3. Syllabus:

Unit-1: Introduction to Data Science and Data Acquisition

Data science: definition, scope, importance of data-driven decision making, interdisciplinary nature of
data science, stages of data science life cycle; overview of data science tools and techniques, applications
of data science; Data acquisition: Sources of data, data collection and API, web scraping: extracting data
from websites, accessing different sources of data.

Unit-TI: Data Exploration and Feature Engineering

Data analytics: descriptive analysis, diagnostic analytics, predictive analytics, predictive analytics; Data
pre-processing: handling missing values — imputation techniques, dealing with outliers; Exploratory
Data Analysis(EDA); Feature Engineering: One-hot encoding, label encoding, creating new features,
dimensionality reduction techniques.
Unit-III: Data Visualization _

Tableau: Introduction, Overview of Tableau interface and workspace; Features and advantages,
connecting to data sources, importing data from local files and cloud storage services, creating basic
visualizations in Tableau: Bar charts, line charts, scatter plots, pie charts, histograms, heatmaps,
advanced visualization techniques in Tableau:Treemaps, bubble charts, box plots, dual-axis charts,
combination charts, adding filters and parameters, building interactive dashl;r@jﬂ% in Tableau,
(LA
OALA A~
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Power BI: Overview, connecting to data Sources in Power Bl, Importing data [rom local liles, databascs,
and web sources; creating basic visualizations in Power Bl: Bar charts, line charts, scatter plots, pie
charts, histograms, heatmaps; advanced visualization techniques in Power BI: Treemaps, bubble charts,
~ box plots. dual-axis charts, combination charts. building interactive dashboards in Power BI.

| Unit-IV: Statistical Concepts for Data Science —

Role of Statistics in Data Science; Populatlon vs. Sample; Descuptlve vs. Inferential statistics: ‘
Probability distributions: Poisson, Normal, Binomial, Uniform; Bayes' theorem and conditional
probability; Descriptive statistics: Measures of central tendency: Mean, median, mode; Measures of
dispersion: Variance, standard deviation; Inferential statistics: Hypothesis testing: Null and alternative |
hypotheses, p-values; Confidence intervals, ANOVA, Chi-square test, T-test; Correlation and |
| Covariance.
Unit-V: Tools for Data Science |
Microsoflt Excel for datla analysis: Introduction to Excel for basic data manipulation and analysis, data
cleaning and formatting techniques in Excel, creating charts and graphs, pivot tables and pivot charts
for summarizing and analyzing data, advanced Excel features for statistical analysis; Python packages
for data science: NumPy for statistical analysis, data manipulation with Pandas data frames, data
visualization using Matplotlib and Seaborn library.

List of Experiments:

1. Web Scrapping

Use Case: Perform Web-Scrapping, create DataFrame by collecting the data from the website.

| 2. Exploratory Data Analysis: Perform Data Preprocessing & Data Wrangling on Netflix International
Dataset

3 HExpleratory Data Analysiy: Perform EDA on Neifliy Infernationa! Datogei
4. Fraud Dctection in Financial Transactions

Use Case: A banking institution aims to detect fraudulent transactions by analyzing historical |
{ransaction dala. ’
Experiment: Explore the dataset to identify patterns and anomalies indicative of fraudulent
behavior. Develop new features such as transaction frequency, transaction amount, and
geographical location. Apply anomaly detection techniques to flag suspicious transactions for
further investigation.

5. Predictive Maintenance for Industrial Equipment

Use Case: A manufacturing plant wants to implement predictive maintenance strategies to
minimize downtime and optimize equipment performance.

Experiment: Explore sensor data collected from industrial equipment to identify patterns associated
with equipment failures. Engineer features such as equipment usage, temperature, and vibration
levels. Train machine learning models to predict equipment failures before they occur based on
historical sensor data.

6. Market Segmentation Analysis- Tableau

Use Case: A beverage company is planning to launch a new health drink targeted towards health-
conscious consumers. However, they recognize that the health-conscious market is diverse, with
varying preferences and needs. To ensure the success of their product, they decide to conduct a
market segmentation analysis..

7. Covid-19 Trends- Power Bl

Use Case: During the COVID-19 pandemic, public health authorities and policymakers need
accurate and timely information to respond effectively to the evolving situation. Market
segmentation analysis can be a valuable tool to understand how different population segments are
affected by the virus, which can inform targeied interventions and resource al louauo;;,
MA.-) o S
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8. [Exploring COVID-19 Data Trends

Use Case: Health authorities want 1o visualize and analyze trends in COVID-19 cases to inform
public health policies.

Experiment: Collect COVID-19 data from reliable sources such as government health departments.
Use data visualization tools to creatc interactive dashboards displaying trends in case counts,
testing rates, and vaccination coverage. Analyze the data to identify hotspots and patterns over
tfime.

9. Visualizing Stock Market Volatility

Use Case: Financial analysts want to visualize and analyze stock market volatility to make
informed investment decisions.

Experiment: Gather historical stock market data from financial databases. Use data visualization
techniques to create candlestick charts and volatility plots showing price fluctuations and trading
volumes. Apply technical analysis indicators such as moving averages and Bollinger Bands to
identify potential trading opportunities.

10. Sales Performance Analysis

Usc Case: Analyze salcs data to identify top-performing products and regions for strategic decision-
making.

Experiment: Analyze sales data using Microsoft Excel to uncover insights into sales performance
and trends. Utilize Excel's data manipulation, visualization, and analysis tools to examine total
sales revenue, product performance, regional sales distribution, and sales trends over time.

Text Books:

n T Faonndabinne ol Data Qoipnee™
Nk S OMRERIE OIS AOLTIRRER BSCUI S RRC

L. iRl TohipiEerienai!
Springcei-2U18

2. Suresh Kumar Mukhiya, Usman Ahmed, “Hands-On Exploratory Data Analysis with Python”,
O’Reilly, 2013.

3. Cathy O’ Neil, Rachel Schutt, “Doing Data Science, Straight Talk from The Frontline”,
O’Reilly, 2013.

4. Chandraish Sinha, “Tableau 10 for Beginners: Step by Step Guide to Developing Visualizations
in Tableau 10”, Create space Independent Pub, 2017.

References:

Reference Books:

1. Dean J, “Big Data, Data Mining and Machine learning”, Wiley Publications, 2014,
2. Provost F and Fawcett T, “Data Science for Business” ,0‘Reilly Media Inc, 2013.

Journals References:
1. https://jds-online.org/journal/JDS
2. https://link.springer.com/journal/41060

3. https://epjdatascience.springeropen.com/

Video References:
1. https://www.youtube.com/watch?v=-ETQ97mXXF0
2. https://www.youtube.com/watch?v=dcXqhMghZUo&t=2s

MOOC/NPTEL/SWAYAM Courses: /f;-,} -mof
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| 2. htips://onlinccourses.nptel.ac.in/noc22 cs32/preview

4. Course Qutcomes:
After successful completion of the course, the student should be able to:

CO. No. [ Course Outcome
RI19AD651.1 ! Apply the fundamentals of data science for effective contribution to real-
| word T —
RI9AD651.2 Apply the various data collection and exploration techniques to analyze the
| data |
f R19ADG651.3 | Design interactive dashboards using suitable data science tools to reveal the '

insights of data.

R19AD651.4 Analyze the distribution of data using various statistical techniques.
"RI9AD651.5 Analyze datasets using Python packages and Microsoft Excel to derive
actionable.
R19AD652 Exploratory Data Analysis and Visualization I I; { ;I)‘ I Iz) I g I

- _— = 1 1

1. Course Description: 5 - = |
This course covers principles and tools for creating impactful visualizations, using software like Tableau,

| Power BI, and Python libraries. Students learn to anaiyze and communicate data effectively, deveioping

" interactive dashboards and competting visual narratives for decision-making across industries

| 2. Course Ohjectives:

1. To learn the essential exploratory techniques for analyzing and visualizing data.

l 2. To gain hands-on experiecnce of using software tools for data preparation, analytics, and
i visualization.

3. To utilize visualization for exploratory data analysis, identifying patterns and trends.
4. To apply visualization techniques to practical, real-world datasets.

5. To develop compelling visual narratives to communicate insights effectively.

3. Syllabus:
Unit-I: Data Exploration

Data: Aesthetics, Types of Data, Coordinate systems and axes, Colour Scales; Data Cleanup Basics:
Normalizing and standardizing the data; Exploring the data: Importing the data, exploring table
functions, identifying correlation and outliers; Introduction to Single variable: Distribution Variables,
Numerical Summaries of Level and Spread, Scaling and Standardizing, Inequality, Smoothing Time
Series.

Unit-II: Data Analysis

Data collection and management: Introduction, Sources of data, Data collection, APIs; Data Pre-
processing Techniques; Data Analysis and Data Analytics: Descriptive Analysis, Diagnostic Analytics,
Predictive Analytics, Prescriptive Analytics, Exploratory Analysis, Mechanistic Analysis; Analysis
Method: Quantitative Methods, Qualitative Methods; Evaluation: Comparing Models, Cross Validation;
Data storage and management, using multiple data sources.

Unit-III: Data Visualization

Seven Stages of Visualizing Data, Univariate Plots: Histogram, Single and multiple distributions,
Probability Distribution plots, Run Sequence Plots; Bivariate Plots: Bar graphs, Heat maps; Density
Plots, Pair plots, Contour plots; Empirical cumulative distribution functions and grq plots; Time series

Data: Individual time series, Multiple time series and dose-rtesponse gumVes;/Geo~spatial Data:
Cartograms. 4
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[ Umt-lV lntroductlon to lableau

Overview of Tableau and its applications, Installation and setup, connecting to data sources (Excel, CSV,
databases), Understanding Tableau's interface; Data Preparation in Tableau, Maps and geographical data
visualization, Intermediate Visualization Techniques, Storytelling with Tableau, Real-time data

| connections and live dashboards.
| Unit-V: Power BI for Data Visualization and Analysis

| Data Preparation and Transformation, Basic Visualization Techmques Advanced DAX functions and |

| calculations, Power Bl Data Modelling; Casc Study: Wildfirc Activity in the Western United States,

Single Family Residential Home and Rental Values.

| List of Experiments:

1. You are a data analyst working for an insurance company and you have been tasked with
generating a comprehensive data quality report for the company's customer data. The data is
intended to be used for risk assessment and policy pricing. The dataset contains information about
policyholders, their coverage details, and claim history. Your goal is to identify and report on
missing values, irregular cardinality, and outliers in the dataset.

2 | You are a data analyst working for a winery, and your team has provided you with a dataset

containing information about various attributes related to wine quality. The dataset mcludes
| leatures such as acidity levels, residual sugar, alcohol content, and the quality rating assigned by
experts. Your task is to perform Exploratory Data Analysis (EDA) to gain insights into the
| characteristics of the wines and understand the factors influencing wine quality.

o

IS

You are a data scientist working for an e-commerce company, and your team has provided you
with a dataset containing information about customer purchases. The dataset includes features
such as purchase amount. produci category. customer age, and the time of purchase. Yout goal is
to prepare the data for exploratory analysis. employing nommalization, binning, and sampling
methods.

You are a data scientist working for a telecommunications company, and your team is interested
in predicting customer churn. The dataset includes various features such as customer tenure,
| monthly charges, usage patterns, and customer satisfaction scores. Your task is to identify a
descriplive feature that shows a clear relationship with the target fcature, which is whether a
customer churns or not. You will use visualization techniques to explore these relationships
effectively.

S. You are a data scientist working for a retail company, and your team has provided you with a
time series dataset containing daily sales data for various products over the past few years. Your
task is to perform time series analysis to understand sales patterns, trends, and seasonality.
Additionally, you need to forecast future sales using appropriate visualization techniques.

6. You work for a travel and tourism company, and your team has tasked you with analyzing and
visualizing data related to popular tourist destinations. The dataset includes information such as
location coordinates, tourist attractions, and ratings. Your goal is to perform data analysis and
represent the information on a map with interactive features, including mouse rollover effects
and user interaction.

7. You work for a global non-profit organization that focuses on socio-economic development, and
your team has tasked you with creating cartographic visualizations for multiple datasets
involving various countries worldwide and specific states and districts within India. The datasets
cover diverse indicators such as education, health, and economic factors. Your goal is to create
insightful visualizations that allow stakeholders to compare socio-economic conditions across
different regions.

8. Assume you have a sample COVID-19 dataset named covid_data with variables like Date,
Country, Confirmed_Cases, Deaths, and Recovered. How can you filter rows and variables in
Tableau? Use the ggplot2 package for data visualization to understand the trend of confirmed
cases, deaths, and recoveries over time. Consider a real- time problem: “Vlsuah?ms the spike in
confirmed cases for a specific country, e.g., USA." /h

9. Case Study 1: Retail Sales Analysis e /( 7=,
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Objective: You are a data analyst for a rctail company, and the management wants you to analyzc
the sales data to identify trends, customer preferences, and potential areas for improvement.

Dataset: The dataset includes the following columns: Order_ID: Unique identifier for each order.

Order Date: Date of the order placement. Product ID: Unique identifier for each product.
Product Name: Name of the product.

one unit of the product.
Quantity: Number of units ordered.
Total Sales: Total sales amount for the order.
Insights and Recommendations:

for potential replication in other months.

, category.
il c. Top Selling Products: [Top Product 1] and [ Top Product 2] are the highest-selling products.
| Marketing efforts can be focused on these products to capitalize on their popularity.

Category: Product category (e.g., Electronics, Clothing, Home Appliances). Unit_Price: Price of

| a. Monthly Sales Trend: Sales have been consistently increasing, with a noticeable spike in |
[specific month]. Management could investigate the factors contributing to this increase

b. Product Category Analysis: [Category A] is the highest-sclling category, indicating a strong |
demand. The company might consider expanding or promoting products within this |

i d. Customer Segmentation: Further analysis is needed to understand customer segmcnts |

‘ based on demographics. Targeted marketing strategies can be developed for each segment.

| e. Correlation Analysis: Positive correlations between [Variable X} and [Variable Y] suggest
that changes in [Variable X] may impact [Variable Y]. Further investigation is

‘ recommended.

|

| Case Study 2: Ridesharing Platform Analysis

| Objective: You are a data analyst for a ridesharing company, and the mapagement wants vou to |

improvement.

| Dataset: The dataset includes the following columns:

Ride ID: Unique identifier for cach ride. User ID: Unique identificr for each user. Timestamp:
Date and time of the ride. Pickup_Location: Pickup location of the ride. Dropoff_Location:
Dropofflocation of the ride. Distance: Distance of the ride in miles.

Duration: Duration of the ride in minutes. Fare: Fare amount for the ride.

Rider Rating: Rating given by the rider to the driver (out of 5). Insights and Recommendations:

a. User Activity Over Time:

There is a noticeable increase in rides during peak hours, suggesting high demand during specific
times. Consider adjusting service capacity or introducing dynamic pricing during peak
hours.

b. Trip Duration Distribution:

Most trips have a duration of between 10-30 minutes. Investigate and optimize routes for shorter
trips to enhance efficiency.

c. User Ratings Analysis:

The median rider rating is high, indicating overall satisfaction. Identify factors contributing to
low ratings and address them to maintain service quality.

d. Geographical Analysis:

Analyze popular pickup and dropoff locations to optimize driver allocation and potentially
identify areas for promotional campaigns.

Further Analysis:

a. User Segmentation:

Explore user segments based on frequency, distance traveled, and rider ratings. Tailor marketing
strategies for each segment.

b.-  Price Sensitivity Analysis:

Investigate the relationship between fare amounts and rider ratlcrg lﬂnderstand if there is a
correlation and adjust pricing strategies accordingly. AN

analyze the rides data to gain insights into user behavior, trip patterns, and areas for service |
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c. Weather Impact:
[f available, incorporate weather data to analyze how weather conditions influence ride demand
and duration.

10.

Mini project:
Scenario 1: E-commerce Sales Analysis
Objective: You are working for an e-commerce company, and the management wants to
understand the sales performance of their products over the past year. They have provided
you with a dataset containing information about the sales transactions.
Dataset: The dataset includes the following columns:
Transaction_ID: Unique identifier for each transaction. Product ID: Unique identifier for each
I product.
[' Product Name: Name of the product. Transaction Date: Date of the transaction.
| Transaction Amount: The amount of money spent on the transaction. Perform the following tasks
and subtasks:
Data Exploration
Load the data
Explore the data ‘
"Check for missing values
Data Visualization
Time series analysis
Product sales distribution ‘
Transaction amount distribution ‘
|
|

Monthly sales trend

=0 (3 B (B () (A G781

Scenario 2: Fitness App User Engagement Analysis

Objective: You are working tor a fitness app company. and the management wants to understand
the user engagement patterns and activity levels of their users. They have provided you
with a dataset containing information about user activities.

Dataset: The dataset includes the following columns: User ID: Unique identifier for each user. |

| Date: Date of the activity. '

Steps: Number of steps taken by the user on that day. Calories Burned: Calories burned by the
user on that day.

Active Minutes: The total number of active minutes (e.g., exercise, workout) by the user. Perform |

the following tasks and subtasks: |

Data Exploration

Load the data

Explore the data

Check for missing values

Data Visualization

Daily Steps Trend

Calories Burned vs. Active Minutes

Weekly Aggregation of Steps

Histogram of Active Minutes

L User Engagement by Day of the Week

e TP NOe o~

o

Text Books:
1.

Claus O Wilke, “Fundamentals of Data Visualization A Primer on Making Informative and
Compelling Figures”, O’Reilly Media, Inc., First Edition, 2019.

David Baldwin,” Mastering Tableau: Smart Business Intelligence techniques to get maximum
insights from your data", Packt, First Edition, 2016.

References:

Reference Books: LA LA
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1. Catherine Marsh, Jane Elliott, Exploring Data: An Introduction to Data Analysis for Social
Scientists, Wiley Publications, 2nd Edition, 2008.

2. Alberto Cairo, “The Functional Art: An Introduction to Information Graphics and
Visualization”, New Riders, 2012.

3. Nathan Yau, “Visualize This: The Flowing Data Guide to Design, Visualization and Statistics”,
John Wiley & Sons, 3rd Edition, 2011.

4. Ben Fry, “Visualizing Data”, O Reilly Media, Inc., 2007.

Journals References:

1. Deepmala Srivastava, "An Introduction to Data Visualization Tools and Techniques in Various
Domains," International Journal of Computer Trends and Technology, vol. 71, no. 4, pp. 125-
130, 2023. Crossref, hitps://doi.org/10.14445/22312803/IJCTT-V7114P116

2. Diamond, Michael and Angela Mattia. “Data Visualization: An Exploratory Study into the
| Software Tools Used by Businesses.” Journal of Instructional Pedagogies 17 (2015).

Video References:
1. https://www.youtube.com/watch?v=TPMI1ZxRRaBQ
2. https://youtu.be/64-eK-tdTPc

|
MOOC/NPTEL/SWAYAM Courses:
i. hupsy/www.udemy.comycourse/dala-expioration-data-anaiysis-data-visuaiization/
2. hitps:i//www.coursera.org/courses /query=daia%_20visualization

4. Course Outcomes:
After successful completion of the course, the student should be able to:

CO. No. Course Outcome
R19AD652.1 Apply the key techniques and theory behind Data Exploration.
RI19AD652.2 Apply the statistical techniques and methods for Data visualization
R19AD652.3 Apply various data visualization techniques for a variety of tasks
RI9AD652.4 Implement data visualization techniques using Tableau and Power BI
R19AD652.5 Create story telling Dashboards using Tableau and Power BI
] I ] L|T|P|C
R19AD653 Machine Learning Techniques 3100013
1. Course Description:
.f!' /_r L'J— Jlf-’ '\...-/
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| This course provideg an in-depth introduction to the fundamental conce_pts and techniques ofInachine |
learning, a field at the intersection of computer science and statistics that focuses on the development of
algorithms capable of leamning from data. Students will gain a comprehensive understanding of the
principles and applications of machine learning, along with hands-on experience in implementing and

evaluating machine fearning models.

2. Course Obj_ectives:

|
|
|’ 1. To explain the different types of Machine learmning techniques and mathematical concepts
|

2. To use natural language processing techniques using large language models
3. To apply the different machine leamning tools to solve the real-time problems

4. To make decisions using reinforcement learning and Markov Decision process.
3. Syllabus:
Unit-I: Introduction
Review of Linear Algebra for Machine Learning. Introduction and motivation for machine learning;

Types of Machine Learning: Supervised Leaming, Unsupervised Leaming and Reinforcement learning.
| Statistical Decision theory: Classification and Regression, Bias and Variance.
Case Study: Stock Price Prediction

"Unit-1I: Classification and Regression

Lincar Rcgression, Multivariatc Regression, Subsct Selection, Shrinkage methods, Principal |
|

Components Regression, Partial Teast Squares. Ridge and T.ASSO Regression. Togistic Regression
| Lincar Discruminant Analysis. Decision 1tce, K Nearcst Neighbor, Sceparating hyperplane - Perceptron |
! learning Support Vector Machines and kernels. Artificial Neural Networks: Backpropagation Algorithm,

| Maximum Likelihood estimatc.

Case Study: House Price Prediction using Linear Regression and spam email classification using

support vector machine algorithm.

Unit-II1: Evaluation Measures and Ensemble Techniques i
Evaluation Measures: Bootstrapping and cross validation ROC Curve, Minimum Description length and

exploratory analysis. Ensemble Methods: Bagging, Committee machines, Stacking, Boosting, Gradient

Boosting, Random Forest

Case Study: Random Forest for Credit Scoring and Stacking for Image Classification
Unit-1V: Bayesian Networks and Clustering
Naive Bayes, Bayesian Networks, Undirected Graphical models, Hidden Markov models, Variable

Elimination, Belief Propagation; Partitional Clustering, Hierarchical Clustering, BIRCH and CURE
algorithms, Density based Clustering, Spectral Clustering.

Case Study: Analyze customer reviews to determine the sentiment (positive, negative, or neutral)
associated with a product or service.

Unit-V: Reinforcement Learning
Introduction to Reinforcement Leaming, Framework, Elements of Reinforcement learning, Markov

Decision Process, Q — Learning in Python, Deep Q- leaming.

A1)
Case Study: Game Playing (75;_/:'[»'{ s
Text Books: s
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1. Ethem Alpaydin, “Introduction to Machine Learning”, Third Edition, Prentice Hall of India, 2015.
2. Tom Mitchell, “Machine Learning”, McGraw-Hill, 2017.
3. Christopher Bishop, “Pattern Recognition and Machine Learning”, Springer, 2006.
4. Kevin P. Murphy, “Machine Learning: A Probabilistic Perspective”, MIT Press, 2012.
5. Stephen Marsland, “Machine Learning — An Algorithmic Perspective”, Second Edition, CRC
Press,2014.
References:

| Reference Books:
1. Fabio Nelli, “Python Data Analytics with Pandas, Numpy, and Matplotiib”, Second Edition, Apress,

|
1 2018. Educational Publishers Inc., 2015. ‘

2. Peter Flach, “Machine Leaming: The Art and Science of Algorithms that Make Sense of Data”, First ‘
Edition, Cambridge University Press, 2012. |

Video References:
1. https://www.youtube.com/c/3bluelbrown

2. https://www.youtube.com/channel/UC{ZICWGWYylQ0aLC5w48gBQ

Web Resources:
1. https://www.youtube.com/channel/UCWN3xxRkmTPmbKwht9FuE5 A

! 2. Machine Learning by Andrew Ng on Coursera

| MOOC/SWAYAM/NPTEL Courscs:
1. Introduction to Deep Learning - MIT Open Courseware
2. Essential Mathematics for Artificial Intelligence on edX

4. Course Outcomes:
After successful completion of the course, the student should be able to:
f CO. No. Course Outcome

RI9AD653.1 Apply the mathematical concepts of Machine learning to solve real-time
problems.

Apply the different types of Machine learningand graphical modelling for data
RI9AD653.2 analysis andvisualization,

Implement boosting algorithms using appropriate libraries and tune
RI9AD653.3 hyperparametersfor optimal performance.

Interpret and communicate the results obtained from Bayesian network analysis

R19AD653 4 and clusteringalgorithms in the context of specific applications.

Examine the Markov Decision Process and Reinforcement learning algorithms
RI9AD653.5 in a simulated environment.
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R19AD654 i Foundations of Artificial Intelligence }

L | 1 |
3 [ 0o | o |

1. Course Description:

This course offers a comprehensive exploration of the foundational principles and core concepts in
Artificial Intclligence (Al). Beginning with an introduction to the history and applications of Al, the |
course progressively delves into intelligent agents, problem-solving, scarch algorithms, and cxtends |
to encompass knowledge representation and planning. Through a structured joumney, students will
delve into the origin of Artificial Intelligence (Al), covering a spectrum of topics crucial for |
understanding and equipping them with the problem-solving skills essential for the broader field of |
| AL |
i 2. Course Objectives: '

[ e i _‘
1. To study about structure of agents and the nature of environments

2. To leam the search algorithms of Al in different environments

3. To Learn and apply adversarial search techniques to solve problems in dynamic
environments.

4. To study and infer the logical and probabilistic inference mechanisms.

5. To study the knowledge representation and planning algorithms.
3. Syllabus:
Unit-I: Intelligent Agents
Introduction to artificial intelligence: Intelligent agents: agents & environment. concept of rationality.
nature of environments. structure of agents. |
Casc Study: Autonomous Dclivery Robots which interact with their surroundings and navigale |
through dynamic environments to deliver packages
Unit-II: Problem Solving Agents
Uninformed search strategies, Heuristic search _st@s, heuristic functions; Local search and
optimization problems, local search in continuous space, search with nondeterministic actions, search
n partially observable environments, online search agents and unknown environments.
Case Study: Autonomous vehicle Navigation in Unknown Environments
Unit-III: Game Playing and CSP
Adversarial search: Games, optimal decisions in games, alpha - beta pruning, stochastic games,
partially observable games; Constraint satisfaction problems; constraint propagation, backtracking
search for CSP, local search for CSP, structure of CSP
Case Study: Artificial intelligence system plays chess to make optimal moves in a partially observable
and dynamic environment.
Unit-I'V: Logical Agents
Knowledge-based agents, propositional logic, propositional theorem proving, propositional model
checking, agents based on propositional logic; First-order logic: syntax and semantics, knowledge
representation and engineering; Inferences in first-order logic: forward chaining, backward chaining,
resolution
Case Study: Automated personal assistant to assist users in managing their daily tasks, scheduling,
and information retrieval.
Unit-V: Knowledge Representation and Planning
Ontological engineering, categories and objects, events, mental objects and modal logic, reasoning
systems for categories, reasoning with default information; Classical planning, algorithms for
classical planning; time, schedule, and resources analysis, hierarchical planning, planning and acting
in non-deterministic domains —a
Case Study: Autonomous Warehouse Management System (WMS) for efficient planni &g@ﬁedu ling,
and resource allocation within a warehouse environment. o 4‘“,_;
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| Text Books: -

1. Stuart Russel and Peter Norvig, “Artificial Intelligence: A Modern Approach”, Fourth
Edition, Pearson Education, 2020.

2. Elaine Rich and Kevin Knight, “Artificial Intelligence”, Tata McGraw Hill Publishing
Company, New Delhi, 2014. .

References:
Reference Books:

1. 1. Bratko, “Prolog: Programming for Artificial Intelligence”, Fourth edition, Addison-
Wesley Educational Publishers Inc., 2015.

f 2. Deepak Khemani, ““A First Course in Artificial Intelligence”, McGraw Hill Education, New |
Delhi, 2017

Video References:

1. https://www.youtube.com/watch?v=R3nghDIEyMg&list=PLaatXkJEXKyJjYYOrWrmVPN
bWvs sRgm

2. https://www.youtube.com/watch?v=WfdwKUuiLNo&list=PLbhdEzRraaeGjIhuP96wB3L2
BTBhaOeWe

Web References:
1. https://www.geeksforgeeks.org/optimal-decision-making-in-games/

2. https://www.javatpoint.com/ai-informed-search-algorithms
MOOC/SWAYAM/NPTEL Courses:

1. https://onlinecourses.nptel.acan/nmoc20_cs&1/preview |

D - ’,/ ~ . A ,/ Ay . g ’ 1 i/
2. hitps/“www ndemy.com/course searching-algenithms-in-ai/ |

4. Course Outcomes:
After successful completion of the course, the student should be able to:

CO. No. | - = Course Outcome =" i
R19AD654.1 Implement a study of agents' structures and diverse environments in Al [
Apply various Al search algorithms for different environmental scenarios using
RS0 the knowledge and skills acquired.
Implement a comprehensive study of adversarial search techniques and resolving
R19AD654.3 . y . e
constraint satisfaction problems in Al.
R19AD654 .4 App¥y lpgical and probabilistic inference mechanisms to improve decision-
making in AT systems.
R19AD654.5 Ane_ﬂysg knowl.edge representation techniques and planning algorithms vital for
Artificial Intelligence
R19CC651 Network Protocols ;‘ r(l; Iz) (3:

1. Course Description:

This course is designed to equip students with a solid understanding of nﬁffr,ork protocols, addressing,
and their functions in computer networks. Topics covered include the vq;ﬁ)ﬁﬂpe’s\aﬁﬂ’ addressing, the
functionalities of Internet Protocol (IP), and the basics of TCP prgtocol design and operations.
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' Additonally, students will learn to 1dentity dillerent types ot 1 CP/LP lamly network protocols cructal

2. Course Ogjectives:

o o

[or effective network management and communication.

To examine network protocols, addressing, and functions for foundational comprehension.
To make students understand diverse IP addressing types lor clficient network management.
To summarize Internet Protocol functionalities for communication understanding.

To gain knowledge of TCP protocol basics for reliable data transmission comprehension.

To identify TCP/IP family protocols for specific network functionality comprehension.

B SyUabus

~ Protocols and Standards- Internet Standards-Protocol Layers-OSI Reference Model-TCP/IP Protocol

Unit-1: Protocols and Standards

Suite-Addressing: Physical, Logical, Application and Port Addressing.

Unit-1I: IP Addressing

; Addressing- Subnetting and Supernetting-Classless Addressing: Variable-Length Blocks- Two-Level

Address Space- Notation- Range of Addresses-Classful Addressing: Classes And Blocks- Two-Level

Addressing- Block Allocation.

~ TCP/IP Protocol Suite -Datagram-Fragmentation-Options- Checksum-Security: Packet Sni_ff:mg, Packet

Unit-III: Internet Protocol

Moditication, [P Spooting-1P Packaging-Internet Control Message Protocol: Messages and Formats-
Error Reporting-Query- Checksum- Internet Control Message Protocol Design

Unit-1V: Transmission Control Protocol

Process To Process Communication -TCP Services —Segment -Options- Checksum-Flow Control- Error
Control- TCP Timers-Connection-State Transition Diagram-Congestion Control-TCP Operation- TCP
Design

Unit-V: TCP/IP Family Protocols

User Datagram Protocol: UDP Services-UDP Applications-File Transfer Protocol: Connections
Communication-Command Processing-File Transfer-Anonymous FTP-Security For FTP- Hypertext
Transfer Protocol: HTTP Overview-Message Formats- HTTP Connections-Security

List of Experiments:

1. Simulate and compare the OSI and TCP/IP protocol layers using a network simulator

2. Configure a small network using Classful and Classless (CIDR) IP addressing schemes. Perform
subnetting and supernetting to manage TP addresses efficiently in Cisco Packet Tracer.

3. Analyze IP packets, focusing on packet fragmentation, reassembly, and identifying spoofed packets.
4. Simulate a TCP connection establishment and analyse its flow control mechanism

5. Set up an FTP server and client, transfer files between them, and monitor the communication

Text Books:

1.  Behrouz A. Forouzan, —TCP/IP Protocol Suitel, Tata McGraw Hill Publishing Company,

New Delhi, 2010.

2. DOUGLAS E. COMER, —Internetworking With TCPI/IP Principles, Protocols, and
Architecturel, Pearson, 2015.

References:
1. Achyut S. Godbole, Atul Kahate —Data Communications and N% E;ks ‘Tata McGraw  Hill
Publishing Company, New Delhi, 2011. ok ciudies
o% Ty
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2. William Stallings —Data and Computer Communicationsl, Pearson Prentice-Hall, New  Delhi,
2011.
3. W.Richard Stevens, —TCP/IP Illustrated: The Protocolsi, Addison-Wesley Professional. 2011.
4. Course Outcomes:

After successful completion of the course, the student should be able to:
|

CO. No. Course Outcome

J— anlement the basics of protocols, addressing, and their functions in compuier
R19CC651.1 networks.
R19CC651 2 | Classify the different types of 1P addressing and their functions in networks.
R19CCE51.3 | Demonstrate the functionalities of Internet Protocol and its elements. — -
R19CC651.4 Analyze the basics of TCP protocol design and operations.

Differentiate the types of TCP/IP family of network protocols within the
RI 9CC65 1 5 network_
L|T|P
R19CC601 High Speed Networks ‘3—' 00 g

| 1. Course Description:
|

| This course is designed to provide a comprehensive understanding of high-speed networks. focusing on |
| the architecture of ATM and high-speed LANs. Students will analyze congestion control within packet- |
| switching networks, describe various traffic management techniques in ATM, and explore the basic i
taxonomy and architecture implementation of high-speed wireless LANs. Additionally, they will learn to |
compare and select appropriate modes in wireless ATM networks, preparing them for effective network |

| o g o =
design and management in high-speed environments.

2. Course Objectives:

1. To examine ATM and high-speed L AN architectures for foundational comprehension.
To make students understand congestion control in packet-switching networks for effective
management.
3. To impart knowledge on traffic management techniques in ATM to optimize performance.
4. To examine high-speed wireless LAN taxonomy and architecture for comprehension.
5. To compare and select modes in wireless ATM networks for efficient transmission.

3. Syllabus:
Unit-I: High Speed Networks

Asynchronous Transfer Mode — ATM Protocol Architecture, ATM Logical Connection — ATM Cell —
ATM Service Categories — AAL. High Speed LANs — Fast Ethernet — Gigabit Ethernet — Fibre Channel
— Wireless LAN’s Applications, Requirements — Architecture of IEEE 802.11.

Unit-11: Queuing Analysis and Congestion Control

Single Server Queues — Multiserver Queues — Queues with Priorities — Networks of Queues ~Effects of
Congestion — Congestion Control — Traffic Management — Congestion Control in Packet Switching
Networks — Frame Relay Congestion Control

Unit-III: ATM Congestion Control D‘iﬂ);{_.’[-. =
f
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Traffic and Congestion Control in ATM — Requirements — Attributes — Traflic Mana gement Frame Work '
— Traftic Control — ABR Traffic Management — ABR Rate Control — RM Cell Formats — ABR Capacity
Allocations — GFR Traffic Management.

Unit-1V: High Speed Wireless Lan

Classification Of Wireless LANs: Radio LANs-Di_re_ct_Se_quence Spread Spectrum-Fre;]uency Hz)ppﬁlg_
Spread Spectrum-Comparison-Infrared LANs-Wireless LAN Implementation-Components-Protocol
Architecture-LAN Topologies-Deployment- Performance of Wireless LANSs.

] Unit-V: Wireless ATM Networks l

ATM Technology: Comparison of Transter Modes, ATM vs IP- Need for Wireless ATM-Wireless
Communication using ATM-Multimedia Communications using Wireless ATM.

iit Books:

1.  William Stallings, —High-speed Networks and Internet, Pearson Education, 2nd E:iia)n, 2002. |
2.  Benny Bing, —High-Speed Wireless ATM and LANSs, Artech House Publishers, 2000

References:

1.  Jean Warland, Pravin Varaiya—High-performance Communication Networksl, Jean Harcourt
Asia Private Limited, 2nd Edition, 2000.
2. Abhijit S. Pandya, ErcanSen —ATM Technology for Broadband Telecommunications
Networks, CRC Press, 2004
| 3. William Stallings —High-speed Networks: TCP/IP and ATM Design Principlesl. PHI. ~ 2nd |
| Edition, 2008 |

4. Course Outcomes: .

After successful completion of the course, the student should be able to:

, CO. No. . Course Qutcome
R19CC601.1 Implement the basics of architecture of ATM and high-speed LANS.
R19CC601.2 An.alyz_c and manage congestion control in various scenarios within packet
switching networks.
R19CC601.3 Demonstrate a range of traffic management strategies in ATM.
R19CC601 4 Eval}late thq basic taxonomy in high-speed wireless LANs and their
architectural implementation.
R19CC60LS Select and apply appropriate modes in wireless ATM networks.
. . 1 L|T|P|C
R19CC602 Introduction to Industrial Networking 310l0l3

1. Course Description:

This course is designed to provide an introduction to industrial networking, covering fundamental
concepts such as data networks and internetworking. Students will familiarize themselves with serial
communications, delve into specifics like HART and Field buses, and .understand communication
protocols like MODBUS and PROFIBUS. Additionally, the course explores mdp.gtrlal Ethernet and
wireless communication, equlppmg students with essential knowledge for n&wbﬁlu}g the complexmes
of industrial networking. -

7
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2. Course Objectives:

1. To examine data network basics to establish foundational understanding.

2. To understand internetworking and serial communications fundamentals for application.

3. To explore HART and Field buses to grasp their industrial significance.

4. To make students understand MODBUS, PROFIBUS, and other protocols for effective
communication.

5. To impart knowledge on industrial Ethernet and wireless communication for modern networking.

| Unit-I: Data Network Fundamentals

| Networks hierarchy and _switching —6pen System Interconnection model of ISO - Data link control

3. Syllabus:

protocol - Media access protocol - Command/response - Token passing - CSMA/CD, TCP/IP

. Bridges - Routers - Gafeways - Standard ETHERNET and ARCNET_conﬁguration special requirement

Unit-1I: Internet Working and RS 232, RS 485

for networks used for control - RS 232, RS 485 configuration Actuator Sensor (AS) — interface, Device
net.

Unit-III: HART and Fieldbus

Introduction - Evolution of signal standard - HART communication protocol - HART networks — HART |
o s 5 o o . ‘ 5 |

commands - HART applications - Field bus - Introduction - General Field bus architecture — Basic |

tequiremenis oi Field bus swandard - Field bus itopology - Iunicioperabiilly - Inicrchangeability -

Unit-IV: Modbus and Profibus PA/DP/FMS and FF

— — - —
MODBUS protocol structure - function codes — troubleshooting Profibus, Introduction, Profibus protocol |
stack, Profibus communication model - communication objects ~ system operation - troubleshooting -
review of foundation field bus - Data Highway

Unit-V: Industrial Ethernet and Wireless Communication

Industrial Ethernet, Introduction, 10 Mbps Ethemet, 100 Mbps Ethernet - Radio and wireless
communication, Introduction, components of radio link - radio spectrum and frequency allocation —radio
MODEMs-Introduction to wireless HART and ISA100.

Text Books:

1. Steve Mackay, Edwin Wrijut, Deon Reynders, John Park, Practical Industrial Data Networks

2. ‘Design, Installation and Troubleshooting’ Newnes Publication, Elsevier First Edition, 2004

3. A. Behrouz Forouzan, Data Communications & Networking,3RD edition, Tata Mc Graw hill,
2006.

References:

1. Andrew S. Tanenbaum, David J. Wetherall, Computer Networks, Prentice Hall of India Pvt. Ltd.,

5th Edition. 2011.
2. Theodore S Rappaport, Wireless Communication: Principles and Practice, Prentice Hall of India

2nd Edition, 2001.
3. William Stallings, Wireless Communication & Networks, Prentice Hall of India, 2nd Edition,
2005. : ' -1
ﬁg; {’: |r‘_,l = .
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Atfter successful completion ot the course, the student should be able to:

1. Course Description:

This course is designed to provide a comprehensive understanding of the basics of mobile
communication. Students will explore wireless communication mediums used in cellular systems,
understand the architecture and fundamentals of mobile telecommunication systems, and delve into the |
architecture of Wireless LAN tcchnologics. Additionally, they will determine the functionalities of |
network and transport layers, tHustrate the generations of wireless networks, and acquire knewledge of
application layer functonalitiecs and associated languages and operating systems in mobiie |
communication.

| 2. Course Objectives: .

1. To impart knowledge on wireless communication mediums for cellular systems, establishing a
foundational understanding.

2. To equip students with a practical understanding of mobile telecommunication system
architecture.

3. To provide comprehensive insights into the architecture of Wireless LAN technologies.

4. To enhance the understanding of network and transport layer functionalities, along with the
evolution of wireless network generations.

5. To develop expertise in application layer functionalities, associated programming languages, and
operating systems relevant to mobile communications.

3. Syllabus:

Unit-I: Wireless Transmission and Channel

Introduction: Applications, History of wireless communication. Wireless Transmission: Frequencies for
radio transmission, Signal Propagation, Cellular Systems. Medium Access Control: Motivation for a
specialized MAC, SDMA, FDMA, TDMA and CDMA.

Unit-I1: Mobile Communication Systems

Mobile Communication systems: GSM Mobile services, System Architecture, Radio Interface,
Protocols, Localization and calling, Handover, Security, New Data services. Satellite systems: Overview
and applications. Broadcast systems: Overview, DAB and DVB, Convergence of Broadcasting and
Mobile communication

Unit-1LL: Wireless LAN AN

£ S T VPR [
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CO. No. Course Outcome
R19CC602.1 Apply the basic concepts of data networks.
RIOCCE02.2 Implement the basics of internctworking and serial communications.
R19CC602.3 Utilize the details of HART and Field buses.
l R19CC602.4 | Implement MODBUS, PROFIBUS, and other communication protocols. |
- L !
Apply industrial Ethernet and wireless communication concepts. |
R19CC602.5 |
: : - LIT|P|C
R19CC603 Basics of Mobile Communication 3100013



| Wircless LAN: Infra-red vs. radio transmission, Infrastructure and ad-hoc network, IEEE 802.11,
HIPERLAN, Bluetooth

Unit-IV: Mobile Network Layer and Transport Layer

Mobile Network Layer and Transport Layer: Mobile 1P, Dynamic Host Conﬁgurati_on Protocol, Mobile |
adhoc networks, Traditional and classical TCP and TCP over 2.5/3G wireless networks.

Unit-V: Application Layer

Application Layer: Wircless Application Protocol, Architecture, Wircless datagram protocol, wircless

transpor( layer security, wireless transaction protocol, wireless session protocol, wireless application
environment, wireless mark-up language, WMLScript, I-mode, SuncML, WAP2.0, Mobile Application
Languages: Mobile application Development, XML, JAVA, Java 2 Micro Edition, Java card, Mobile
Operating system: Window Mobile and CE, Android.

Text Books:

1. Jochen Schiller, —Mobile communicationsl Pearson, 2nd edition 2009
2. Clint Smith, Daniel Collins, —Wireless Networks, Third Edition, McGraw Hill Publications, 2014.

References:

1. Raj Kamal, —Mobile Computing Oxford University Press 2™ Edition
2. Prasanth Kumar Patnaik, Rajib Mall, — Fundamentals of Mobile Computing|, PHI Learning Pvt.
Ltd.. New Delhi, 2012

4. Course Outcomes:

After successful completion of the course, the student should be able to:

! CO. No. | Course Outcome
RI9CCE03.1 Apply the concepts of wireless communication and mediums used for cellular f
systems.
: . — 7 d thei
RI9CCE03.2 Impl-ement the basics of mobile telecommunication systems and their
architectures.
R19CC603.3 Utilize the architecture of Wireless LAN technologies.
Determine the functionality of the network layer and transport layer, and
R19CC603.4 . . A
illustrate the generations of wireless networks.
Apply the functionalities of application layer and associated languages and
R19CC603.5 operating systems in mobile communications.
L|T[P|C
R19CC604 Introduction to Wireless Communication Networks 3l0lo0l3
1. Course Description:
This course is designed to provide an introduction to wireless communication networks, covering
fundamental concepts and technologies. Students will understand the basics of wireless communication
systems, explore cellular system concepts based on resource availability, and analy,ze- the performance of
various modulation schemes. Additionally, they will delve into the concepts of multiple“input multiple
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output (MIMO) systems and grasp basic wireless networking concepts, preparing them [or navigating
the complexities of wireless communication networks.

2. Course Objectives:

To impart knowledge on wireless communication systems for foundational understanding.

To develop an understanding of cellular system concepts with a focus on resource availability.
To explore and analyze the performance of various modulation schemes.

To provide insights into the concepts of different MIMO systems for deeper comprehension.
To foster a comprehensive understanding of basic wireless networking concepts.

2 s D =

3. Syllabus:

Unit-I: Services and Technical Challenges

Types of Services, Requirements for the services and Technical Challenges of wireless communication- '
Multipath propagation, Spectrum Limitations, Noise and Interference limited systems.

Unit-II: Cellular Communication Concepts

Introduction - frequency reuse - channel assignment - handoff - coverage and capacity improvement,
Multiple Access techniques — TDMA, FDMA, CDMA, SDMA.

Unit-III: Wireless Transceivers

Structure of a wireless communication link, Modulation and demodulation — Quadrature Phase Shift '
Keying. pi/4-Differential Quadrature Phase Shift Keying. Offset-Quadrature Phase Shift Keying, Binary |
Frequency Shift Keying, Minimum Shift Keying, Gaussian Minimum Shift Keying, OFDM Principles.

Unit-1V: Multipath Mitigation and MIMO Systems

Equalization — Adaptive equalization, Linear and Non-Linear equalization. Diversity —Micro and Macro |
diversity, Diversily combining techniques, Error probabilily in fading channels with diversity reception,
Rake receiver. MIMO systems — spatial multiplexing -System mode] -Pre-coding — Beamforming.

Unit-V: Wireless Networks

Introduction-IEEE 802.11 project — Bluetooth — WiMAX- IEEE project 802.16 — Cellular Telephony —
Generations, satellite communication Networks- GEQ satellite, MEO Satellites, LEO Satellites.

Text Book:

1. Andreas.F. Molisch, —Wireless Communicationsl|, John Wiley — India, 2nd Edition.

Reference Books:

1. Rappaport,T.S., —Wireless communications|, Second Edition, Pearson Education, 2010.
2.Behrouz A. Forouzan —Data communication and Networkingl, Fourth Edition, Tata McGraw —
Hill, 2011.
3. Simon Haykin & Michael Moher—Modern Wireless Communicationsl, Pearson
Education, 2007.
4. Andrea Goldsmith, Wireless Communications, Cambridge University Press, 2007.

4, Course Outcomes:

After successful completion of the course, the student should be able to:

f

CO. No. Course Outcg;[{g; H LA

S—
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R19CC604.1 Demonstrate an understanding of the basics of wireless communication
systems.
R19CC604.2 Analyze cellular system concepts based on resource availability.
R19CC604.3 Evaluate the performance of various modulation schemes.
|
R19CC604.4 Apply the concepts of various MIMO systems.
| RI9CC604.5 | Apply basic wireless networking concepts

R19CB601 ] Algorithmic Trading Strategies

=
-
=~
u‘o

The aim of the Algorithmic Trading Strategies course is to investigate various methods implemented m

1. Course Description:

trading strategies with emphasis on automated trading. The course also provides a broad view of the
algorithmic trading strategies, system architecture, and its risk management. The course content includes
mecthods implemented in multiple quantitative trading strategies on quantitative financc-based
approaches 1o enhance the trade decision making mechanism. Students will learn to quantify liquidity
risk, market risk, operaticnal and real ecconomy risks; as well as how tec manage those risks.
2. Course Objectives:

o Tounderstand soivie basic theories of quaniiative trading.

2. To implement spectrum of modelling skills to investigate and summarize stylized features of the

market data.
To acquire sKills in designing and implementing sysiematic investment (rading strategies. '
To learn regulations and risk management aspects of the business of quantitative trading.

Gain a comprehensive understanding of the importance of audit and compliance processes.

[V I SO U]

3. Syllabus:
Unit-I: Introduction to Algorithmic Trading

Overview: Evolution of Algorithmic Trading, Meaning of Algorithmic Trading, Different Trading
Methodologies; Trends in Algorithmic Trading: Global and India, Benefits of Algorithmic Trading.

Unit-II: Trading Strategies

Order Types: Different Order Types, Execution of Trading Strategies; Trading Strategies: Calendar
Spread, Cash Future Arbitrage Strategy, Index Arbitrage, Pair Trading, News Based Trading Strategies,
Conversion, Reversal.

Unit-III: Algorithmic Trading: System Architecture

Market Data: CEP Engine, Order Routing / Order Manager, Colocation, Smart Order Routing (SOR),
Connectivity Options.

Unit-IV: Risk management in Algorithmic Trading

Different Stages involved in Risk Management, Risk Management Specific to High Frequency &
Algorithmic Trading.

Unit-V: Audit and Compliance Process

International Organization of Securities Commissions, Auditing Process and Requirements (As defined
by NSE for member-broker); SEBI Recommendations on Algorithmic Trading: Software Testing and

Empanelment, Exchange Audits, Technology and System Audit, Compliancg:f!’%jéqltlil‘{cmcp_t&
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Text Books:

| Video References: ;

1. Raja Velu, Maxence Hardy and Daniel NeIl_ren, “Algorithmic Trading and Quantitative
Strategies”, CRC Press Taylor and Francis Group, Florid, 2020.

2. Sebastien Donadio, Sourav Ghosh, “Learn Algorithmic Trading: Build and Deploy Algorithmic
Trading Systems and Stratcgics Using Python and Advanced Data Analysis”, United Kingdom:
Packet Publishing 2019.

References:

|
| Reference Books:

1. Conlan C, “Algorithmic Trading with Python: Quantitative Methods and Strategy Development”
United States: Independently Published, 2020.

2. Satya R. Chakravarthy and Palash Sarkar, “An Introduction to Algorithmic Finance, Algorithmic
Trading and Blockchain”, Emerald Publishing, Bingley, 2020.

Journals:

1. Journal of Financial Markets

2. Journal of Financial and Quantitative Analysis (JFQA)

3. Journal of Portfolio Management

4. Journal of Computational Finance

2.
By,
4
5
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hitps://www.youtube.com/watch?v=_{511dDCEL X4
https://www.youtube.com/watch?v=51uF42s6zNo
https://www.youtube.com/watch?v=kFnUxQ20Qgk
https://www.youtube.com/watch?v=u3a]CISunWA '
https://www.youtube.com/watch?v=9Y 3yaoiorUQ

https://nptel.ac.in/courses/110104169
hittps://nptel.ac.in/courses/110107144

4. Course Outcomes:

After successful completion of the course, the student should be able to:

1. CO. No. 2. Course Outcome
3. RI19CB601.1 4. Recognize the trends and benefits of algorithmic trading
5. R19CB601.2 6. Analyze various order types and trading strategies
7. R19CB601.3 8. Appraise the system architecture for algorithmic trading
R19CB601.4 10. Obtain knowledge related to risk management in algorithmic trading
11. R19CB601.5 12. Understand the importance of audit and compliance process
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R19CB602 | Business Simulation T iO%_

1. Course Description:

Business Simulation is built around a computer-based business simulation of a technology company start-
up. Students on the course arc lormed into company teams ot six or so members who will sclf-allocatc
themselves into the different board of director roles (Strategy, Finance, Marketing, Operations,
HR/Organisation and Innovation) to manage their simulated company through a series of five simulation
rounds that represent two years in the life of the company.

| 2. Course Objectives: B ,

I. Gain an understanding of integrating business management principles and practice the theory in |

an interdisciplinary environment '
2. Develop skills that are necessary to solidify a business situation using what-if scenarios
3. Obtain the knowledge and skill to analyze a business process — not just at high-level.

4. Work as a member of a team in completing everyday business tasks and making decisions
relating to the overall operation of the business and growth of the business.

5. Apply critical thinking and problem-solving skills in a rapidly evolving environment
3. Syllabus
Unit-1: Basic Simulation Modeling
The Nature of Simulation Systems: Models and Simulation with ExtendSim, Simulation of a Single |

-Sﬁw..m. s ren o~ va—‘«‘~- S sellprews Zuil pre dilevgrdinncrry . i@emene ey Gl e e iy V.,::l_ s GuraT,  ik #00 SN0
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Distributed Simuiation, Steps in a Simulation Study Other types of Simuiation
Unit-II: — Simulation Software
Introduction, Classification, Desirable Software Features, Simulation Software D_emonslralion, |
| Simulation Software Demonstration
Unit-11I: Probability and Statistics
Random Variables, Simulation Output Data and Stochastic Process, Simulation Output Data and
Stochastic Process, Case studies, MODELNG COMPLEX SYSTEMS, List Processing in Simulation
Unit-IV: Simulator
Introduction to discrete event simulation and ExtendSim, ExtendSim Simulation, A panorama of
ExtendSim models, Stochastic Optimization, Combining Solver and @Risk
Unit-V: System Design _
Process Analysis and Variability, Staffing Small Service Systems, Staffing Large Service Systems,
Network models, Comparison of Alternative Systems, Routing in Service Systems
Text Books:
1. Business simulation A Complete Guide-2020 Edition by Gerardus Blokdyk 2020.
2. Business Process Modeling, Simulation and Design Hardcover — 26 December 2018
3. Simulation Modelling Comcepts,Tools and Practical Business Applications by Andrew Greasley
2023
References:
Reference Books:
1. Contributions on Applied Business Research and Simulation Studies Mariya Gubareva
(Editor) , Orlando Gomes (Editor),2020
2. The Big Book of Simulation Modeling:Multimethod Modeling with AnyLoglc 8, Dr. Andrei
Borshcheyv, llya Grigoryev,2019 / 71|
3. Modeling and Simulation in Complex Project Management, Sergey %;tglo{»]‘)ﬁmry i
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 Katalevsky2002.
Journals:

1. Journal of Marketing Research

2. Journal of International Marketing

3. Journal of Vacation Marketing

4. Journal of Academy of Marketing Science
Video References:

1. https://www.youtube.com/watch?v=FO nOulnhcs
https://www.youtube.com/watch?v=IPOcUBWTgpY
https://www.youtube.com/watch?v=kM{XH2vuPX0
https://www.youtube.com/watch?v=wYMhOnHCKKk
https://www.youtube.com/watch?v=0xN6FYjBDso

TS

MOOC/SWAYAM/NPTEL Course:
1 ._https://onlinecourses.nptel.ac.in/noc20_rng05/p1;eview/

4. Course OQutcomes:

After successful completion of the course, the student should be able to:

13. CO. No. 14. Course Outcome
15. R19CB602.1 16. Develop a managerial approach to analyzing business problems.
: 17. R19CB602.2 | 18. Apply the skills necessary to develop corporate, business level and |

tunctional ievel strategies that wiii create competitve advantages and |
' be able to defend their selection for a particular business situation '

19. R19CB602.3 20. Demonstrate an ability to apply general management know-how as a
| member of a team in a simulated business setting. '

21. R19CB602.4 22. Apply critical thinking and problem-solving skills in a rapidly evolving
environment j
23. RI9CB602.5 24. Apply problem solving processes within a business context :

T|P
R19CB603 Principles of Taxation
310]0 (3

1. Course Description:

This course provides an in-depth understanding of the principles and practices of taxation. It covers
various types of taxes, the legal and regulatory framework governing taxation, and the impact of taxes
on business decisions.

2. Course Objectives:

1. Understand the fundamental principles of taxation.
2. Analyze different types of taxes and their implications for businesses.
3. Apply tax laws and regulations in practical scenarios.

4. Evaluate the impact of tax policies on business strategy and operations. /; /
7 X

- )

5. Develop skills to engage with tax professionals and authorities effectively:“/ 2
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3. Syllabus:

Unit-1: Introduction to Taxation

'_and_ Services Tax (GST)

Definition and purpose of taxation, History and evolution of taxation, Key concepts in taxation; Types
of Taxes: Income tax, Corporate tax, Sales and use tax, Property tax, Value-added tax (VAT) and Goods

Unit-11: Taxation of Individuals

Income Tax for Individuals: Taxable income, Deductions and ex_emptions, Tax credits, Filing status and |
requirements, Tax rates and brackets; Tax Planning for Individuals: Retirement accounts and tax
implications, Estate and gift taxes, Tax-efficient investment strategies, Health savings accounts (HSAs),
Education-related tax benefits

Unit-11I: Corporate Taxation

Base erosion and profit shifting (BEPS)

| Unit-V: Tax Policy and Economic Impact |

Corporate Income Tax: Taxable income for corporations, Deductions for businesses, Tax credits and
incentives, Depreciation and amortization, corporate tax rates and compliance; International Taxation:
Taxation of multinational companies, Transfer pricing, Tax treaties and agreements, Foreign tax credits,

Unit-IV:Tax Administration and Compliance

Tax Filing and Reporting: Tax forms and filing requirements, ¢lectronic [filing and recordkecping, |
Deadlines and penalties, Roie of tax authorities, Common filing errors and how 1o avoid them; Tax |
Audits and Dispute Resolution, Process of tax audits, Handling tax disputes, Legal recourse and appeals, i
Documentation and evidence, Working with tax professionals

Tax Policy Analysis: Principles of tax policy, Impact of taxation on economic behavior, Tax reform and
policy changes, Comparative tax systems, Political and social considerations in tax policy; Fiscal Policy
and Taxation: Relationship between taxation and government spending, Taxation and economic growth,
Equity and efficiency in taxation; Case Studies in Taxation: Analysis of real-world tax issues, Lessons
from notable tax cases, Group presentations on tax scenarios

Text Books:

1. "Federal Income Taxation" by Joseph Bankman, Thomas D. Griffith, and Katherine Pratt

2. "Principles of Taxation for Business and Investment Planning" by Sally Jones and Shelley
Rhoades-Catanach

3. Taxation: Finance Act 2023" by Alan Melville

References:

Reference Books:
1. "International Taxation in a Nutshell" by Mindy Herzfeld and Richard L. Doernberg
2. "Taxation for Decision Makers" by Shirley Dennis-Escoffier and Karen A. Fortin

3. "South-Western Federal Taxation: Comprehensive Volume" by William H Hoffman, Jr.,

James C. Young, William A. Raabe, and David M. Maloney /"-.. {
N LA~

Journals: D.?_/ ¥
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Video References:
L.
2
3
4.
S
6.

MOOC/SWAYAM/NPTEL Course:
1.

The Journal of Taxation
Tax Law Review
The National Tax Journal

Tax Notes

https://www.youtube.com/watch?v=cXX8pBPU§tU
hitps://www.voutube.com/watch?v=LX9L0ORxa7ww
https://www.youtube.com/watch?v=d5YhN804j9A
https://www.youtube.com/watch?v=pmAcG9GxnwY
hitps://www.youtube.com/playlist?list=PLerzWq9nGR Y ciY tps9InWhdHi1JG2bUignt
https://www.youtube.com/watch?v=wZ8A8 1tI3XQ

https://nptel.ac.in/courses/112107209

4. Course Outcomes:

After successful completion of the course, the student should be able to:

CO. No. | Course Guteoine i

RI19CB603.1 | Demonstrate a solid grasp of taxation fundamentals. encompassing the

F cssential purpose and historical cvohution of taxation

R19CB603.2 | Calculate taxable income for individuals, apply deductions, exemptions, and
tax credits, and strategize tax planning techniques tailored to individual

circumstances,

R19CB603.3 | Analyze corporate taxation principles, including taxable income
determination, deductions, and mcentives, as well as navigate international
tax issues

R19CB603.4 | Develop practical skills in tax filing, reporting, and compliance, including
understanding tax forms, electronic filing, and audit procedures,

R19CB603.5 | Analyzation of Tax Policy and Economic Impact

R19CB604 Strategic Business Leader

1. Course Description:

Explore the multifaceted landscape of modern business through this comprehensive course. Delve into
the realms of Leadership and Governance, analyzing leadership qualities, organizational culture, and
ethical standards. Understand the intricacies of Strategy and Risk, navigating environmental challenges,
competitive forces, and risk management strategies. Embrace the trénsformgljive power of Technology
and Data Analytics, exploring cloud computing, big data, and 1T seetrity/ Gain insights into

9()"/':"!“—' | o -\ N—
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Organizational Control, Audit. and Finance, mastering management systems. compliance, financial
analysis, and decision-making techniques.

2. Course Objectives:
1. Understand leadership qualities and ethical codes for effective organizational governance.
Analyze strategic choices and manage risks for sustainable competitive advantage.

Utilize technology and analytics for enhancing organizational performance and innovation.

o B (22 D

Implement control mechanisms and financial analysis for informed decision-making and
compliance.

5. Foster innovation, manage change, and develop professional skills for organizational
excellence.

3. Syllabus:

Unit-I: Leadership and Governance

Leadership: Qualities of leadership, Leadership and organizational culture, Professionalism, ethical
codes and the public interest; Governance: Agency, Stakeholder analysis and organisational social
responsibility; Governance, scope and approachcs; Reporting to stakcholders; The board of dircctors;

Public sector governance.

Unit-11: Strategy and Risk '

Strategy: Concepts of strategy, Environmental issues, Competitive forces, The intemal resources,
capabilitics and compctences of an organisation, Strategic choices; Risk: Identification, assessment and
measurement of risk, Managing, monitoring and mitigating risk.

Unit-III: Technology and Data Analytics

Technology: Cloud and mobile technology, Big data and data analytics, E- business value chain, IT
systems security and control.

Unit-I'V: Organisational control and audit, Finance in planning and decision-making

Organisational control: Management and internal control systems, Audit and compliance, Internal
control and management reporting; Finance: Function, Financial analysis and decision-making
techniques, Cost and management accounting.

Unit-V: Innovation, Performance Excellence and Change Management

Enabling success: Organising, disruptive technologies, talent management, performance excellence;
Managing strategic change; Innovation and change management; Leading and managing projects;
Professional skills: Communication, Commercial acumen, Analysis, Scepticism and Evaluation.

List of Laboratory Experiments:

1. Written Case Study Analysis - Analyze a case study on leadership and ethics, proposing
solutions.

2. Stakeholder Engagement Exercise - Develop a stakeholder engagement pla:}niur afgivcn scenario.
¥
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6.

Strategic Decision Analysis - Analyze a case study, develop a strategic plan with risk mitigation.

Risk Assessment Report - Conduct a risk assessment, and propose mitigation strategies in a
report.

Data Analytics Project Proposal - Propose a data analytics project with objectives and
methodology.

Internal Control Assessment - Assess internal controls, propose improvements in an audit report.

Text Books:
1.

Organizational Culture and Leadership, Sth Edition by Edgar 1. Schein with Peter Schein,
Wiley Publishers.

2. "Strategic Management: Concepts and Cases" by Fred R. David and Forest R. David, Pearson,
2015
3. Innovation and Entrepreneurship” by Peter F. Drucker, Harper & Row, 1985
References: = o i -

Reference Books:

| Journals:

Video References:

MOOC/SWAYAM/NPTEL Course:

1. Financial Management by .M. Pandey, Vikas Publishing House PVT Ltd.

2. Big-Data Analytics for Cloud, IoT and Cognitive Computing by Kai Hwang, Min Chen,
Wiley |

3. Publishers

4. Managing Innovation and Change by David Mayle, Sage publishing

1. Journal of Leadership & Organizational Studies
2. Strategic Management Journal

3. Financial Analysts Journal
1. https://www.youtube.com/watch?v=ImyZMtPVodo
2. https://www.youtube.com/watch?v=u6XAPnuFjJc

3. https://www.youtube.com/watch?v=4y_kGc1GdhQ

1. https://onlinecourses.nptel.ac.in/noc19_mg34/preview

4. Course Outcomes:

After successful completion of the course, the student should be able to:

25. CO. No. 26. Course Outcome
27. R19CB604.1 28. Apply leadership qualities and ethical codes to foster effective
governance within organizational an;éx_ts.!
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29. R19CB604.2

30.

Apply strategic thinking to asscss competitive forces and manage risks
for organizational sustainability and growth.

31. R19CB604.3

33. R19CB604.4

32.

34.

Analyze the impact of technology and data analytics on organizational
performance and innovation across the e-business value chain.

Analyze organizational control mechanisms and financial data to |
inform decision-making processes and ensure compliance with

regulatory standards. |

35 RISCB604.5

36.

Analyze strategies for fostering innovation, managing change, and |

developing professional skills to enhance organizational performance |
|

and adaptability.

R19CB605 Information Systems Control and Audit

| 1. Course Description:

This subject allows students to acquire, in pedagogic terms, the basic core knowledge of the field of
Information Systems Audit and Control, the audit process and the protection of information, consistent
with the ISACA Model Curriculum (Note 1), and to develop, in pragmatic terms, the necessary

background and skills needed to enter the Information Systems Audit and Control profession
2.Course Objectives:

Z. Inlroduce studenis io ihe {undameniai concepts, procedures and standards of 1S audii and
controls;

3. Describe the qualifications needed to enter and become successful in this field

4. Develop students’ practical skills in handling various types of IS audits and examining the IS
controls

5. Prepare students to develop generic skills in communication, individual and team works

6. Study the case analysis and reporting, and creative problem solving

3.Syllabus:

Unit-I: Introduction

Introduction: Information systems and auditing, Conducting an information system audit

Unit-II: The Management Control Framework

The Management Control Framework: Top Management Controls, Systems Development Management
controls, Programming Management Controls, Data Resource Management Controls, Security
Management Controls, Operations Management Controls, Quality Assurance Management Controls

Unit-IIT: Application Control Framework

The Application Control Framework Boundary Controls, Input Controls, Communication Controls,
Processing Controls, Database Controls, Output Controls

Unit-IV: Evidence Collection and Evaluation

Evidence Collection and Evaluation - Audit Software - Code Review, Test Data, and Code Comparison
- Concurrent Auditing Techniques 9 17 - Interviews, Questionnaires, and Control Flowcharts -
Performance Measurement Tools - Evaluating Asset Safeguarding and Data Integrity - Evaluating
System Efficiency and Effectiveness

Unit-V: Information System Audit and Management HZM/

Chairrﬁ/an - Board of Studies
Department of Computer Science and Engineering
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Information System Audit and Management Managing the Information systems audit function,
Practical: Carry out the audit of an IS. i
Text Books:

1. Ron Weber- Information Systems Control and Audit
2. Wendy Robson -Strategic Management & Information Systems
3. Mohan Bhatia- Auditing in a Computerized Environment

4. 4. Chris Davis -IT Auditing: Using Controls to Protect Information Assets

|
References:
Reference Books:

1. Hunton, J.E., Bryant, S.M., and Bagranoff, N.A., Core Concepts of Information
Technology Auditing, John Wiley & Sons, 2004

2. Champlain, J.J., Auditing Information Systems, John Wiley, 2003
3. CISA Review Manual. ISACA
Web Resource:

1. ISACA publications including IS Audit & Control Journal

4.Course Outcomes:

Aller suceessiui compiction of tic course, e student shouid be abic L.

CO. No Course Outcomc — = |
R19CB605.1 Understand the role of the IS auditor and the IS audit function
| RI9CB605.2 | Understand the purpose of controls in an information systems environment '
R19CB605.3 Learn how access to systems, resources, and data can be controlled
R19CB605.4 Understand some of the basic theory underlying computer security
policies, models, and problems
R19CB605.5 Understand the basic issues in auditing computer security policies and
mechanisms
R19AM601 Deep Learning Models ;" r([)‘ g ;‘(,:

1. Course Description:

This course covers fundamental machine learning and deep learning concepts, algorithms, and
architectures. Topics include learning algorithms, overfitting, hyperparameters, neural networks,
CNNs, RNNs, and autoencoders.

2. Course Objectives:

1. Understand the theoretical foundations- algorithms and methodologies of Neural
Networks.

2. Apply the concept to design an application using specific deep learning models.

3. To provide the knowledge for analysing real-world applications.

3. Syllabus

UNIT-I: Machine Learning Fundamentals Sy
XA

_—
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' Learning algorithms, Capacity, Overfitting and Under fitting, Hyper parameters and Validation sets, |
Maximum likelihood estimation, Bayesian Statistics, Building machine learning algorithm, Feed
Forward Neural Networks- Back propagation, Optimizers: Gradient Descent (GD), Stochastic
aradient decent.

 UNIT-1I: Deep Learning Architectures
Introduction- Perceptron Algorithm, Multilayer Perceptron. Activation Functions: RELU, LRELU,

| ERELU. Unsupervised Training of Neural Networks, Restricted Boltzmann Machines, Auto

Encoders: Deep Unsupervised Learning, Deep Reinforcement learning, Deep Leaming

Applications.

' UNIT-HI: Convolutional Neural Networks |
Architectural Overview: Motivation, Pooling, Layers, Filters, Parameter sharing, Regularization,
Popular CNN Architectures: ResNet, AlexNet, VGG-16, Modern CNN Architecture: Stacked and
Hierachical CNN, Dilated CNN, Inception Networks.

UNIT-1V: Sequence Modelling = _
| Recurrent Neural Networks, Bidirectional RNNs, Encoder-decoder sequence to sequence
| architectures, BPTT for training RNN, Deep Recurrent Networks, and Recursive Neural Networks.
| UNIT-V: Autoencoders and Deep Generative Models —

Under complete Auto encoder, Regularized Auto encoder, stochastic Encoders and Decoders,

Contractive Encoders, Monte Carlo Methods, Boltzmann Machines, Deep Belief networks, Deep
| Boltzmann Machine, Generative Adverbial Networks.

| Text Books:
|
' 1. Kamath, Uday, John Liu, and James Whitaker, “Deccep lcamning for NLP and speech

rccognition”. Vol. 84. Cham: Springer, 2019.
| 2. lan Goodfellow, Yoshua Bengio and Aaron Courville, “Decp Learning”, MIT Press, 2017.
.I 3. Christopher Bishop, "Pattern Recognition and Machine Learning", Springer, 2006.
4. Charu C. Aggarwal, “Neural Networks and Deep Learning™, Springer, 2018.

.-Rge;gl.lces:
Reference Books:

1. Kevin P. Murphy "Machine Learning: A Probabilistic Perspective", The MIT Press, 2012.

2. Giancarlo Zaccone, Md. - RezaulKarim, Ahmed Menshawy "Deep Learning with
TensorFlow: Explore neural networks with Python", Packt Publisher, 2017.

3. Francois Chollet "Deep Learning with Python", Manning Publications, 2017

MOOC/NPTEL/SWAYAM Course:
1. Deep Learning -https://archive.nptel.ac.in/courses/106/106/106106184/

4. Course Outcomes:
After successful completion of the course, the student should be able to:

CO. No. Course Outcome
R19AM601.1 | Design Multi-Layer neural network to solve Supervised Learning problems
R19AM601.2 | Apply Regularization methods Early stopping, data augmentation, dropout etc.
for optimization results

R19AM601.3
Apply Classical Supervised methods CNN’S, FCN, RCNN etc. for Image

Denoising, Segmentation and Object detection problems M

W
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SELE | Use Long Short-Term Memory (LSTM) Networks, GRU [or time scries analysis
classification problems
EI2ANMG0L Apply Generative Adversarial Networks, GAN, VAE to solve Supervised and
Unsupervised Learning Problems
. i o
R19AM602 Video and Speech Analytics 3 i (l) “ :; (:;
1L 1. Course Description: = - — '
The course broadly covers the various speech and video processing methodologies. The course |
enables the students to understand the fundamental concepts of speech analysis and facilitates |

| feature extraction. The course also turther teaches the student to track an object in a visual along a
boundary for analysis.

2. Course Objectives: ="

1. To understand the basics of speech SIgnals

2. To apply the various methodologies for recognizing audio signals.

3. To effectively understand the basics of processing a video.

4. To precisely extract the features through advanced motion detection algorithms.

5. To perform effective detection of boundaries for object tracking.

* 3. Syllabus

| UNIT-I: Speech Processing Concepts = me—
| The speech production mechanism. Discrete-time speech signals, Pole-Zero modelmg of speech,
| relevant properties ol the fast Fourier transform tor speech recognition, convoliution, iinear and

| nonlinear filter banks, spectral estimation of speech using DFT. Linear Prediction analysis of

x o |
speech.

| UNIT-II: Speech Recognition

Real and Complex Cepstrum, application of cepstral analysis to speech signal, fcature extraction
for speech, static and dynamic feature for speech recognition, robustness issues, discrimination in
the feature space, feature selection, MFCC, LPCC, Distance measures, vector quantization
models. Gaussian Mixture model, HMM

UNIT-III: Basics of Video Processing

Video formation, perception and representation: Principle of color video, video cameras, video
display, pinhole model, CAHV model, Camera motion, Shape model, motion model, Scene model,
two-dimensional motion models. Three-Dimensional Rigid Motion, Approximation of projective
mapping.

UNIT-IV: Motion Estimation Techniques

Optical flow, motion representation, motion estimation criteria, optimization methods, pixel-based
motion estimation, Block matching algorithm, gradient Based, Intensity matching, feature
matching, frequency domain motion estimation, Depth from motion. Motion analysis applications:
Video Summarization, video surveillance.

UNIT-V: Object Tracking and Segmentation

2D and 3D video tracking, blob tracking, kernel based counter tracking, feature matching, filtering
Mosaicking, video segmentation, mean shift based, active shape model, video shot boundary
detection. Interframe compression, Motion compensation.

Text Books:

1. Fundamentals of Speech recognition — L. Rabiner and B. Juang, Prentice Hall si gnal processing

series. r_/’ e

2. Digital Video processing, A Murat Tekalp, Prentice Hall. ALAAA__.

3. Discrete-time speech signal processing: principles and practice, Thomas F, Q/uallen COtd]:.l Certits

an-Boargofowates
r:’tt::‘;?mputer Science and Engmeer:'r;?
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| 4. Video Processing and Communications, Yao Wang, J. Osternann and Qin Zhang, Pearson
Education.

References:

Reference Books:

1. “Speech and Audio Signal Processing”, B.Gold and N. Morgan, Wiley.

2. “Digital image sequence processing, Compression, and analysis”, Todd R. Reed, CRC Press.

| 3. “Handbook of Image and Video Processing”, Al Bovik, Academic press, Second Edition.

| Journals (Refe;nce):

1. Middle East Journal of Scientific Research 23:370-376 - Analysis on Video Retrieval Using
Speech and Text for Content-Based Information.

! 2. Applied Sciences - https://www.mdpi.com/2076-3417/14/7/2766.

[ MOOC/NPTEL/SWAYAM Course:

‘ 1. https://archive.nptel.ac.in/courses/117/105/117105145/

4. Course Outcomes:
After successful completion of the course, the student should be able to:

[ CO. No. ‘ Course Outcome
| RI9AM602.1 (Understand) Understand the mechanisms of the human speech production |
; system. — . -

| RI9AM602.2 (Understand) Understand and learn the various _speech recognition

I | methodologies.

| RI9AM602.3 (Understand) Understand and learn the various video processing I
. mechanisms. ,
i R19AM602.4 | (Understand) Explore the various motion estimation tf_:chniques. 4‘
| R1I9AM602.5 (Apply) Analyze the various methods available for object tracking and !

| boundary detection.

|
' R19AM603 Industrial Machine Learning ;“ F(l; ](E; (3:

1. Course Description: =
The course helps the students to understand and apply various machine learning algorithms in
industrial applications.

2. Course Objectives:

1. Students will be able to describe the fundamental principles of the Fourth Industrial Revolution
and summarize its impact on different industry sectors such as Energy, Healthcare,
Telecommunications, and Financial Services.

2. Students will evaluate the challenges faced by smart industries in adopting machine learning
techniques and identify opportunities for improving industry operations through data-driven
solutions.

3. Students will design and construct a Hidden Markov Model-based Remaining Useful Life (RUL)
estimation system using feature extraction from vibration signals and interpret the results of the
degradation model.

3. Syllabus

Unit-I: Introduction

The Fourth Industrial Revolution: Introduction, Industry Summarization, Machi/g_q Learning
Challenges and Opportunities within Smart Industries; Applications: Energy Sector, E}a;.{é Ij’[_z;. erials
Sector, Industrials Sector, Customer Services Sector, Healthcare Sector, Custome?}@f}d'd's Sector,
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Sector.

Unit-II: Component-Level Case Study B N
Introduction: Ball Bearing Prognostics: Data, Driven Techniques, PRONOSTIA Testbed, Feature

| Model Construction, RUL Results, Interpretation of the Degradation model.

f r . N - R R s . ' ——— R e — P —
lelecommunications Sector, Utilities Sector, Financial Services Sector, Intormation lechnology

Extraction from Vibration Signals; Hidden Markov Model-Based RUL Estimation: Hidden Markov

| Unit-TI: Machine-Level Case Study a ) I,
.[ Introduction: Performance of Industrial Motors as a Fingerprint, Improving Reliability Models with
| Fingerprints, Industrial Internet Consortium Testbed, Testbed Dataset Description.  Clustering
Algorithms for Fingerprint Development: Agglomerative Hierarchical Clustering, K-means
Clustering, Spectral Clustering, Affinity Propagation, Gaussian Mixture Model Clustering, and
Implementation Details.

Unit-IV: Production-Level Casc Study 5
| Introduction: Laser Surface Heat Treatment: Image Acquisition, Response Time Requirement,
| Anomaly Detection-Based AVI System: Anomaly Detection Algorithms in Image Processing,
| Proposed Methodology, Performance of the AVI System, Interpretation of the Normality Model.

Unit-V: Distribution-Level Case Study

Introduction: Air Freight Process, Data Preprocessing, Supervised Classification Algorithms for
Forecasting: k-Nearest Neighbors, Classification Trees, Rule Induction, Artificial Neural Networks,
' Support Vector Machines. Logistic Regression. Bayesian Network Classifiers. Meta classifiers.
Imnlementation
Text Book: —
' 1. Pedro Larranaga, David Atienza,Javier Diaz-Rozo, Alberto Ogbechie, Carlos Esteban Puerto-
Santana, Concha Bielza, “Industrial Applications of Machine Learning”, 1st Edition, CRC
Press, 2019 .

References:

Reference Book:
1. Andreas Frangois Vermeulen,” Industrial Machine Learning: Using Artificial Intelligence as a
Transformational Disruptor”, 1 st Edition, Apress, 2020.

4. Course Outcomes:
After successful completion of the course, the student should be able to:

CO. No. Course Outcome
Understand the concepts and implications of the Fourth Industrial
R19AM603.1 Revolution across various industrial sectors.

Analyze machine leaming challenges and opportunities within smart

R19AM603.2 : L
industries

RIGAME03.3 Devs:lop' and ‘implement' compon.ent-level prognostics for industrial
applications using data-driven techniques.

RI9AMG03.4 Evaluate the p.erifo'rmance of industrial motors using clustering algorithms
to develop reliability models.

RIOAMG03.5 Implement supervised classification algorithms for forecasting in air

freight processes.

I P =,
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R19AM604 Machine Learning for Smart Cities
| 3 0|0 3

| 1. Course Description: 5 -
| This course provides working principles of Sensors, UAVs, Geriatric Design and loT Enabled
Homes and applying machine learning for Smart Cities
2. Course Objectives: .
1. To understand the role of machine learning in craltir_lg sustainable and resilient buildings.
| 2. To explore the use of sensors and UAVs in monitoring and managing smart environments.
[ 3. To analyze data fusion approaches for enhancing smart city infrastructure. ,
| 3. Syllabus —
Unit-I: Machine Learning for Sustainable and Resilient Buildings |
Introduction, Sustainability and Resiliency Conditions, Paradigm and challenges of Sustainability :
and Resilience, Sustainability and Resilience of Engineered System, Structure Engineering
Dilemmas and Resilient Epcot, Smart Building Appliances Intelligent Tools (SRB), Component of J
| Smart Buildings, Machine Learning Tasks, ML Tools and Services, Big Data Application in SB.
Unit-1I: Sensors and UAVs
Introduction, Sensors, Unmanned Aerial Vehicle, Bluetooth, Problem Description, Univariate Time
series, Multivariate Time Series, Hidden Markov Model, Fuzzy Logic.
Unit-11I: Data Fusion ApEroaches —
Introduction to Data Fusion, Types of Data Fusion Arc_hEcture, Centralized Architecture,
Decentrahized Architecture, Distributed Architecture, Hicrarchical Architecture, Case Study: Smart
City Infrastructure, lol Deploymeits, Smart City Control and Management Centers, Theory of |
Unified City Modeling, Smart City Operational Model. Theories and Models: Case Study: Web
Browsing History Analysis, Data Model for Group Construction in Student’s Industrial Placement.
. Unit-IV: Geriatric Design and IoT Enabled Smart Homes |
Introduction to Geriatric Design: Background, Development of Smart Home?Development of
Smart Homes for Elderly, Indian Scenario, Geriatric Smart Home Requirements, Design,
Framework for Smart homes, Architectural Interventions. Case Study: Schematic Design for a
1 Nesting Home, IoT Based Real Time Automation, Technical Components of Smart Home.
| Unit-V: Impact of IoT Enabled Smart Cities
Recent Developments in IoT Applications for Modem City, Classification of IoT based Smart Cities,
Impact of 5G Technology, IoT Five Layer Architecture, IoT Computing Paradigm, Research
Advancement and Drawbacks, Integration of Cloud Computing, integration of Applications, Sglstem
Security, Research Challenges and Guidelines.
Text Book:

1. Adarsh Kumar, Anand Nayyar, Arun Solanki, “Digital Cities Road map [oT-Based
Architecture and Sustainable Buildings”, 1st Edition, Wiley, 2021.

References:
Reference Book:

1. J. Joshua Thomas, Vasiliki Geropanta, Anna Karagianni, Vladimir Panchenko, “Smart
Cities and Machine Learning in Urban Health”, 1st Edition, IGI Global, US, 2021.

4. Course Outcomes:

After successful completion of the course, the student should be able to: 2 sl
] CO. No. [ Course Outcome I A LA |
i?-:fr_" - & —

Y
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| RI9AMO04. 1 ' Interpret the machine learning concepts tor sustainable and resilient
buildings =
R19AM604.2 Demonstrate the concept of sensors and time series data
' RI9AM604.3 Explore Data fusion approach
R19AM604.4 | Develop Geriatric design on IoT enabled homes = — |
‘ RI9AM604.5 | Study the unpact of IoT enabled smart cities
RI9EC601 | D 1 . 1P | | | |
y iscrete Time Signal Processin i i i
= | - : ; Fletorls

1. Course Description:
“This course explores the fundamentals of discrete-time signal processing, focusing on the analys1
and manipulation of digital signals. Students will learn techniques for sampling, filtering, and
transforming signals using various algorithms. Practical applications and tools will be emphasized,

equipping learners with skills for real-world signal processing challenges.

I __L_____

2. Course Objectives:
1. To learn discrete fourier transform, properties of DFT and its application to linear filtering

2. To understand the characteristics of digital filters, design digital IIR and FIR filters and apply
these filters to filter undesirable signals in various frequency bands

3. To understand the effects of finite precision representation on digital filters
| 4. To understand the fundamental concepts of muliti rate signal processing and its appiications
5. To introduce the concepts of adaptive filters and its application to communication engineering |

| 3. Svilabus:
Unit-I: Discrete Fourier Transform

Review of signals and systems, concept of frequency in discrete-time signals, summary of analysis &
synthesis equations for FT & DTFT, frequency domain sampling, Discrete Fourier transform (DFT)
- deriving DFT from DTFT, properties of DFT - periodicity, symmetry, circular convolution. Linear
filtering using DFT. Filtering long data sequences - overlap save and overlap add method. Fast
computation of DFT - Radix-2 Decimation-in-time (DIT) Fast Fourier transform (FFT), Decimation-
in-frequency (DIF) Fast Fourier transform (FFT). Linear filtering using FFT.

Unit-II: Infinite Impulse Response Filters

Characteristics of practical frequency selective filters. characteristics of commonly used analog filters
- Butterworth filters, Chebyshev filters. Design of IIR filters from analog filters (LPF, HPF, BPE,
BRF) - Approximation of derivatives, Impulse invariance method, Bilinear transformation. Frequency
transformation in the analog domain. Structure of IR filter - direct form I, direct form II, Cascade,
parallel realizations.

| Unit-IIT: Finite Impulse Response Filters

Design of FIR filters - symmetric and Anti-symmetric FIR filters - design of linear phase FIR filters
using Fourier series method - FIR filter design using windows (Rectangular, Hamming and Hanning
window), Frequency sampling method. FIR filter structures - linear phase structure, direct form
realizations.

Unit-IV: Finite Word Length Effects (A Y ic W
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Fixed point and floating point number representation - ADC - quantization - truncation and rounding
- quantization noise - input / output quantization - coefficient quantization error - product quantization
error - overflow error - limit cycle oscillations due to product quantization and summation - scaling
to prevent overflow.

Unit-V: Introduction to Digital Signal Processors

DSP functionalities - circular buttering — DSP architecture — Fixed and Floating point architecture
principles — Programming — Application examples.
Text Book:

1. John G. Proakis & Dimitris G.Manolakis, —Digital Signal Processing — Principles, Algorithms
& Applicationsi, Fourth Edition, Pearson Education / Prentice Hall, 2007.
Reference Books:
1. Emmanuel C. Ifeachor & Barrie. W. Jervis, —Digital Signal Processingl, Second Edition,
Pearson Education / Prentice Hall, 2002.
2. A.V. Oppenheim, R.-W. Schafer and J.R. Buck, —Discrete-Time Signal Processingf, 8th Indian
Reprint, Pearson, 2004.
3. Sanjit K. Mitra, —Digital Signal Processing — A Computer Based Approachi, Tata Mc Graw
Hill, 2007.
4. Andreas Antoniou, —Digital Signal Processingl, Tata Mc Graw Hill, 2006..
Journals:

1. https://www.sciencedirect.com/journal/signalprocessing-journal

| 2. hups://ieeexplore.ieee.org/xpl/Recenmissue.jsp?punumber=92
' Video References:
| 1. htips//www.youtube.com/watch?v=o0ZSv68csbgl
2. https://www.youtube.com/watch?v=4cPkr1 VHu7Q
| MOOC/NPTEL/SWAYAM Course:
| 1. https://www.udemy.com/coursc/digital-signal-processing

4. Course Outcomes:
After successful completion of the course, the student should be able to:

CO. No. Course Outcome

R19EC601.1 | Illustrate the concepts of Discrete Fourier Transform and its properties
RI9EC601.2 | Learn the design and characteristics of infinite impulse response (IIR) filters for
filtering undesired signals

R19EC601.3 | Learn the design and characteristics of finite impulse response (FIR) filters for
filtering undesired signals

R19EC601.4 | Explain the concepts of finite word length effects

R19EC601.5 | Assess various applications in Multi-rate signal processing using various DSP
processors

C

RI19EC602 Principles of Analog and Digital Communication 3 | o 0 3

1. Course Description:

This course aims at designing Analog and Digital Communication Systems that are used for
transmission of information from the source to the destination. A detailed framework for analog and
digital communication techniques are addressed. The purpose of this course is to give hands on
training to the students in understanding the theory of communication and practicing sessions used in
analog and digital communication systems. This will enhance the understanding q?/;"abiliiy of the
students. .S
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2. Course Objectives:

1. To analyze the principles and characteristics of various analog communication techniques.

2. To describe the operation and components of data communication systems, including pulse
modulation techniques.

3. To apply knowledge of digital communication techniques.

4. To design and implement error control coding schemes.

5. To understand and utilize technigues for multi-user radio communication.

3. Svllabus: {
Unit-I: Analog Communication ;

Introduction to Communication Systems — Modulation — Types — Need for Modulation. Theory of |
Amplitude Modulation — Evolution and Description of SSB Techniques — Theory of Frequency and
Phase Modulation — Comparison of Analog Communication Systems.

Unit-II: Data and Pulse Communication

Pulse Communication: Pulse Amplitude Modulation (PAM) — Pulse Tim_e Modulation (PTM) — Pulse
code Modulation (PCM) — Comparison of various Pulse Communication System, Data
Communication: History of Data Communication - Standards, Organizations for Data

Communication- Data Communication Circuits.
| Unit-II: Digital Modulation |
| Amplitude Shift Keying (ASK) — Frequency Shift Keying (FSK)—Phase Shift Keying {PSK) - BPSK |
—QPSK — Quadrature Amplitude Modulation (QAM) — 8 QAM - Bandwidth Efficiency— Comparison
of various Digital Communication System

_Unit-IV: Source and Error Control Coding

Entropy, Source Encoding Theorem, Shannon Fano Coding, Huffman Coding, Mutual Information,
Channel Capacity, Error Control Coding, Linear Block Codes, Cyclic Codes — ARQ Techniques.

Unit-V: Multi-user Radio Communication

Global System for Mobile Communications (GSM) — Code Division Multiple Access (CDMA) —
Cellular Concept and Frequency Reuse — Channel Assignment and Handover Techniques — Overview
of Multiple Access Schemes — Satellite Communication — Bluetooth.

|
'|
i
|

Text Books:

1. Wayne Tomasi, “Advanced Electronic Communication Systems”, 6™ Edition, Pearson
Education, 2019.

2. B.PLathi, “Modern Analog and Digital Communication Systems”, 3" Edition, Oxford
University Press, 2007.

Reference Books:
1. Simon Haykin, “Communication Systems”, 4th Edition, John Wiley & Sons, 2004

2. Rappaport T.S, "Wireless Communications: Principles and Practice", 2nd Edition, Pearson
Education,2007

3. H.Taub, D L Schilling and G Saha, “Principles of Communication”, 3rd Edition, Pearson
Education, 2007.

4. Blake, “Electronic Communication Systems”, Thomson Delmar Publications, 2002.
Journals: '

1. _ https://www.sciencedirect.com/journal/microelectronics-journal
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2. https://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=92
Video References:

1. https://www.youtube.com/watch?v=0ZSv68esbgl

2. https://www.youtube.comy/watch?v=4cPkr1 VHu7Q
MOOC/NPTEL/SWAYAM Courses:

1. https://www.udemy.com/course/asic-bootcamp-sta-basic-concepts

2. https://www.coursera.org/learn/vlsi-cad-layout '

4. Course Qutcomes:
After successful completion of the course, the student should be able to:

~ CO. No. = Course Outcome |
Analyze the principles and characteristics of various analog communication

ST GOAAt techniques, such as AM and FM. |

RI9EC602.2 | Describe the operation and components of data communication systems like PWM

and PPM.

R19EC602.3 | Understand digital communication techniques, such as ASK, PSK, and FSK.

RI9EC602.4 | Design and implement error control coding schemes to ensure reliable

communication in digital systems.

R19EC602.5 | Understand and utilize techniques for multi-user radio communication including
| TDMA and CDMA.

RI19EC603 | Digital Systems and VLSI Design

| L|IT|P|C
3 | |

| 1. Course Description:
This course introduces digital systems and integrated circuit design concepts and techniques, focusing |
on CMOS logic for digital design. Students learn to analyze circuit performance and verify |
functionalily and timing constraints.

2. Course Objectives:

To understand the basics of the number system and minimization techniques
To understand the design of combinational and sequential logic circuits

1

2

3. To introduce the basic concepts and techniques of modern integrated circuit design.
4. Describe the fundamental principles underlying digital design using CMOS logic

5. Analyze the performance characteristics of these digital circuits
3. Syllabus:
Unit-I: Introduction of Basics concepts of Digital System

Review of Number systems - Logic gates - Boolean algebra: Boolean postulates and laws - De-
Morgan’s Theorem - Principle of Duality - Simplification using Boolean algebra - Canonical forms
- Sum of product and Product of sum -Minimization using Karnaugh map - NAND and NOR
implementation.

Unit-TI: Combinational Logic Circuits

Combinational Logic: Design Procedure — Adders — Subtractors - Magnitude Comparator -Code
converters— decoder - encoder — Multiplexer and Demultiplexer - parity generator — parity checker.

Unit-ITI: Sequential Logic Circuits

7001
- 0;;1:}\_,;"‘"\-—-‘ =
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Flip flops — SR, D, JK, T — Realization of on¢ {lip {lop using other flip [Tops, Analysis and dcsign of |
clocked sequential circuits - Design of Counters, shitt registers, Shift register counters - Moore/Mealy ‘
models, state minimization, state assignment. |

_i
Unit-IV: MOS Transistor Theory I

MOS transistors; Long Channel [-V Characteristics; C-V Characteristics; Non-ideal I-V effects; '
Fabrication process; Layout Design Rules: MOSIS scalable CMOS design rules, Micron design rulcs;
Stick diagrams.

Unit-V: CMOS Performance Analysis

CMOS logic: The Inverter, NAND gate, NOR gate, Pass transistors, Transmission gates; CMOS
Inverter - DC transfer characteristics, Transistor sizing, Noise Margin; Transient response; RC delay
model; Linear delay model; Logical eftort of paths; Timing analysis ot delay models,

Text Books: .
1. M. Morris Mano and Michael D. Ciletti, “Digital Design”, 5th Edition, Pearson, 2014. I
2. Neil H.Weste, Harris, A. Banerjee, CMOS VLSI Design, A circuits and System Perspective, |

2015, 4th Edition, Pearson Education. '

3. Wayne Wolf, “FPGA-Basced System Design”, First Edition, Prentice Hall India Private Limited, |

2004. [

Reference Books: :
1. Thomas L.Floyd, “Digital Fundamentals”, Prentice Hall, 11th Edition, 2015.

2. Jan M. Rabaey, Anantha Chadrakasan, Borivoje Nikolic, Digital Integrated Circuits: A Design |

! Perspective Paperback, 2016, 2rd Edition, Pcarson Education, India. [

John P. Uvemura. “Introduction to VLSI Circuits and Systems”. John Wiley & Sons, Reprint

(9B

2009.
| 4. Douglas A. Pucknell, “Basic VLSI Systems and Circuits”, Prentice Hall of India, 3rd Edition,
:' reprint2008.
| Journals:

| 1. https://www.sciencedirect.com/journal/microelectronics-journal

| 2. https://iceexplore.ieee.org/xpl/Recentlssue.jsp?punumber=92

Video References:
1. https://www.youtube.com/watch?v=0ZSv68esbgl
2. https://www.youtube.com/watch?v=4cPkr1 VHu7Q
MOOC/NPTEL/SWAYAM Courses:
1. https://www.udemy.com/course/asic-bootcamp-sta-basic-concepts
2. https://www.coursera.org/learn/vlsi-cad-layout

4. Course Outcomes:

After successful completion of the course, the student should be able to:

CO. No. Course Outcome

R19EC603.1 Apply Boolean algebra, Karnaugh map to design combinational logic
circuits

R19EC603.2 | Apply different minimization techniques for designing various combinational logic
circuits

R19EC603.3 | Outline and design the synchronous sequential digital circuits for real time
applications ]

R19EC603.4 | Understand MOS transistor fundamentals, CMOS logic and Iay,m_t_t;-‘d%ihn principles.

R19EC603.5 | Analyze the characteristics of CMOS inverter and various defag-maddels—"
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R19EC604 Introduction to IoT

P| C
3003

1. Course Description:
Comprehensive Internet of Things (IoT) coursework will allow—you to investigate th_isr—e\r'olutionary
field. Learn about embedded systems, communication protocols, cloud computing, privacy
protection, and new IoT applications. Get hands-on experience and insights into the technologies
transforming the digital landscape of interconnected gadgets and intelligent systems.
2. Course 61_)ject_i\7es:
1. To understand the core components of embedded systems and their role in ToT devices.
2. To explore cloud-based services and tools for data visualization, analytics, and other
applications in IoT.
3. To analyze various communication protocols used in [oT networks (e.g., Wi-Fi, Bluetooth,
cellular) and their suitability for different applications.
4. To analyze the security vulnerabilities and privacy risks associated with data collection,

i

transmission, and storage in loT deployments.
5. To analyze the privacy risks associated with data collection, transmission, and storage in [oT
deployments.
3. Syllabus
Unit-1: Overview of [oT

| Introduction to [oT: hatrdware architecture. sollware archileciure. Characteristics of 10T. Challenges.

I applications: Tmpact of ToT on business and socicty: 1aT product development fife cvele: Netwaork
! Layers ,
Unit-II: Communication Protocols and Hardware’s for IoT
Communication modules: BLE, WiFi, IoT Protocols: IPv6, CoAP, MQTT; Wired Comrnunaion, '
| Launch Pads Overview: Arduino/ESP 32, AT Tiny; Hardware for IoT:Scnsors, Actuators, RFID |
technology; Power Sources.
' Unit-III: Cloud Computing for IoT
Cloud Enabling Technologies, Characteristics and benefits of Cloud Computing, Cloud Service
Models, Cloud computing Infrastructure, Cloud Challenges, Server Types within IaaS solutions,
Cloud-based data storage, Cloud-based backup devices.
Unit-IV: Privacy Protection and Trust Models for IoT
One-Time Mask Scheme, Mobile Wireless Body Sensor Network, Trust Model Concepts, Public Key
Infrastructures Architecture Components, Public Key Certificate Formats, Design Considerations for
Digital Certificates, Authentication in IoT, and Computational Security for IoT.
Unit-V: IoT Applications for Value Creations
Introduction, IoT applications for industry: Brownfield IoT, ToT for Retailing Industry, IoT for Qil
and Gas Industry, Opinions on IoT Applications and Value for Industry, Home Management,
eHealth.
Text Books:

1. Arshdeep Bahga and Vijay Madisetti, "Internet of Things: A Hands-on Approach", Universities
Press, 2015.

2. Hu, Fei. Security and Privacy in Internet of Things (IoTs): Models, Algorithms, and
Implementations, 2016, 1st edition, CRC Press, USA.
Reference Books:

s o
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1. Bahga, Arshdeep, and Vijay Madisetti, Cloud computing: A hands-on approach, 2014,2"edition,
CreateSpace Independent Publishing Platform, USA.

2. Anthony T. Velte Toby J. Velte, “Cloud Computing: A Practical Approach” MGH, 2010.

3. Rajkumar Buyya,Amir Vahid “ Internet of Things Principles and Paradigms”, Elsevier, 2016.

4. Neil Cameron, “Arduino Applied: Comprehensive Projects for Evc-ryday Electronics”, A Press,
2019 ‘

Journals:

1. Kumar, S., Tiwari, P. &Zymbler, M. Internet of Things 1s a revolutionary approach for [uture
technology enhancement: a review. J Big Data 6, 111 (2019). https://doi.org/10.1186/s40537-019-
0268-2 '
2.V.-V.Vo,D. -T. Le, S. M. Raza, M. Kim and H. Choo, "Active Neighbor Exploitation for Fast Data
Aggregation in IoT Sensor Networks," in IEEE Internet of Things Journal, vol. 11, no. §, pp. 13199-
13216, 15 Aprills, 2024, doi: 10.1109/J10T.2024.3354730.

Video Reference:

1 https://www.youtube.com/playlist?list=PLEIEAqQ2VKUUImmTXP_YC2j5qIGOVINPLy
MOOC/NPTEL /SWAYAM Course:

1. Introduction To Internet of Things, By Prof. Sudip Misra,
IITKharagpurhttps://onlinecourses.nptel.ac.in/noc24 cs35/preview

4. Coursc OQutcomes:

Alier successlul compiciion of the course, the student should be abie o

i CO. No. : Course Outcome
R19EC604.1 ‘ Explain the fundamentals of an embedded system, net@orking, and its
| applications.
RI9EC604.2 | Apply the appropriale communication protocol based on the requirements of an
IoT application.

R19EC604.3 | Analyze the cloud computing models and apply them based on the applications.
R19EC604.4 Analyze the importance of privacy protection in IoT ecosystems, considering
legal, ethical, and societal implications.

R19EC604.5 | Develop IoT solutions that address specific challenges in various real-time
applications

RI19EC605 Basics of Biomedical Instrumentation

1. Course Description:

This course provides an in-depth exploration of Medical Electronics, focusing on essential topics
crucial to understanding healthcare technology. Students will delve into the principles of bio-potential
signals generated by the human body and learn techniques for their recording and analysis. The
design, operation, and application of transducers converting biological signals into electrical signals
suitable for processing and measurement. Students will study the integration of transducers with
recording systems, including signal conditioning, amplification, and digitization techniques. The
course explores various types of biomedical recorders used in clinical settings, emphasizing their
functionalities, data storage, and retrieval mechanisms. Students will analyze safety considerations in
medical electronics, focusing on equipment design, regulatory standards, and risk management.

2. Course Objectives:

ChairpépdBdard of Studies
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1. Grasp the fundamental concepts related to bio-electric potential, including its generation and
measurement techniques.

2. Gain knowledge about various types of physiological transducers, their principles of operation,
and their applications in healthcare and research.

3. Learn the engineering principles behind recording systems used to capture bio-electric signals |
and other physical parameters. |

4. Apply their understanding of basic sciences to effectively record bio-electric potentials from |
living organisms. '

5. Recognize different shock hazards associated with electrical equipment in clinical environments
and take preventive measures to ensure safety.
3. S_)'flabus: )
Unit-I: Electro-Physiology and Bio-Potential Recording
“Sources of bioelectric potenal_— Resting and Action potential — Propagation of action potential,_
Bioelectric Potentials- ECG, EEG and EMG, Electrode theory, Bio-potential electrodes and
Biochemical transducers
Unit-II: Physiological Transducers
Classification of Transducers- Static and Dynamic Characteristics of Transducers — Potentiometric
Transducer- LVDT- Strain Gauge Pressure Transducer, Thermistors, Photoelectric Transducer- .i
Barrier layer cells. Pholo emissive Cells. Fibre Oplic Sensors —Physical Sensors - Chemical Sensors. |
Unit-III: Recording System = :
' Basic Rccording S;stcm, Basic of l’rcampliﬁers,_BTo-potcntial Amplifier, Instrumentation ampliﬂ_cr, :
l Chopper amplifier, Isolation amplifier, Direct writing galvanometric recorder, Thermal Array
Recorders.
Unit-1V: Biomedical Recorders = _1
Electrocardiograph ~ (ECG), Phonocardiograph  (PCG),  Electroencephalograph  (EEG), |
Electromyography (EMQG)
Unit-V: Patient Safety Equipment
Electric shock hazards — Leakage current — Safety Codes for Electromedical Equipment — Electrical
Safety Analyser — Testing of Biomedical Equipment
Text Books:

1. Khandpur. R.S., “Handbook of Biomedical Instrumentation”, TATA McGraw Hill,
NewDelhi,3rd Edition, 2014.

2. Leslie Cromwell, Fred J. Weibell and Erich A. Pfeiffer, “Biomedical instrumentation and
measurement”’, 2nd Edition, Pearson Education, New Delhi, 2001
Reference Books:

1. John G.Webster, “Medical Instrumentation Application and Design”, Fourth Edition, John
Wiley &Sons,Singapore, 2010.

2. Joseph J. Carrand John M. Brown, “Introduction to Biomedical equipment Technology™,
Pearson Education, New Delhi, Fourth Edition Indian Reprint, 2004.

3. Arther C Guyton, John E. Hall, “Textbook of Medical Physiology”, 12th Edition, Elsevier
Publication, 2016.
Journals:
¥ S ~ [
1. Mendes, P.M,, Figueiredo, C.P., Femandes, M., Gama, O.S. (2011). Electrgﬁj@é in |
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Medicine. In: Kramme, R., Hottmann, KP., Pz)zos, RS. (eds) Springer Handbook ot
Medical Technology. Springer Handbooks. Springer, Berlin, Heidelberg.
https://doi.org/10.1007/978-3-540-74658-4 74.

Vidco References:

1. https://www.youtube.com/waich?v=uSKv-b0Fc A

2. https://www.youtube.com/watch?v=iK6q4nnmtA&list=PLVsrfTSIZ 42000yhzWoDgZrL
O1ineZxQ
3. https://www.youtube.com/watch?v=FaHK9008ink

5. https://www.youtube.com/watch?v=Ir5Y 1g55WBw
MOOC/NPTEL/ SWAYAM Course:

I
|
|
4, https://www.youtube.com/watch?v=QzZh243-Ac8§ ‘

1. https://onlinecourses.swayam?2.ac.in/nou23_bt05/preview

4. Course Outcomes
After successtul completion of the course, the student should be able to:

CO. No. — ~ Course Outcome
R19EC605.1 | Understand the concepts of bio-electric potential and bio potential measurements
R19EC605.2 | Understand the working of different types of Physiological Transducers
| RI9EC605.3 | Understand the basic engincering concept of rccording systcm on phy sical |

| parameters
{' RI9EC605.4 | Apply the knowledge of basic sciences to record bio-electric potential
I' RI9EC605.5 | Identlfy the different shock hazards to prevent electrical accidents in chmcal
| environment |
P
RI9EC606 Introduction to Image Processing I:: '(1; 0 g

1. Course Description:

This course introduces the steps and components of image processing, how digital images are acquired,
sampled, quantized and the relationship between pixels. In image enhancement and restoration both
spatial and frequency domain techniques are utilized. Segmentation techniques explained with edge
detection and morphological processing. This course addresses the compression techniques and standards
for efficient storage. It also deals with the techniques to extract features for image representation and
recognition

2. Course Objectives:

1. To introduce the Basic concepts and analytical methods of analysis of digital images.
To study fundamental concepts of Digital Image Processing and basic relations among pixels

To study different spatial and frequency domain concepts.

To understand image compression and Segmentation Techniques.

2
3
4. To understand restoration process of degraded image and Multi resolution processing.
5.
3.

Syllabus:

Unit-I: Image Fundamentals

Elements of Visual Perception, Image Sensing and Acquisition, Image Sampling and Quantization, Some
basic Relationships between Pixels. Digital Image Processing, Fundamental Steps in Digital Image
Processing, Components of an Image Processing System. /fé {L : ;f‘ s

Chairman - Board of Studies
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Unit-11: Image Enhancement !
Some Basic Gray Level Transformation, Histogram Processing, Enhancement Using Arithmetic/Logic '
Operations, Basics of Spatial Filtering, smoothing spatial Filters, Sharpening spatial Filters. Introduction
1o the Fourier Transform and the Frequency Domain, smoothing {requency-domain Filters, Sharpening |
Frequency-domain Filters, Homomorphic Filtering, Implementation '

Unit-1I1: Image Restoration — - = —
| A Model of the Image Degradation/Restoration Process, Linear, Position Invariant Degradations, Inverse

Filtering, Minimum Mean Square Error (Wiener) Filtering, Constrained Least Squares Filtering.
Wavelets and Multi resolution Processing

_L_.

| all
| Unit-1V: Image Segmentation and Compression

Detection of Discontinuities, Edge Linking and Boundary Detection, Thresholding, Region-Based
Segmentation. Image Compression Models, Ermor-free Compression, Lossy Compression, Image
Compression Standards.

Unit-V: Representation and Description

Boundary representation, Chain Code, Polygonal approximation, signature, boundary Segments,
Boundary description, Shape number, Fourier Descriptor, moments, Regional Descriptors, Topological
| feature, Texture, Patterns and Pattern classes, Recognition based on matching.
Text Books:

1. Rafael C. Gonzales, Richard E. Woods, “Digital Image Processing”, Third Edition, Pearson
Education, 2010.

2. Anil Jain K. “Fundamentals of Digital Image Processing”, PH! Leaming Pvt. Ltd,, 2011,
' Reference Books:

i. Jayaraman, S., Esakkirajan, S., &Vecrakumar, 1. {200V}, Digital image processing {Vol. /014 |
New Delhi: Tata McGraw Hill Education. [

2. Rafael C. Gonzalez, Richard E. Woods, Steven L. Eddins, “Digital Image Processing Usmg .
MATLAB”, Third Edition Tata Mc Graw Hill Pvt. Ltd., 2011.

3. Willliam K Pratt, “Digital Image Processing”, John Willey, 2002.
Journals:

1. Journal of Real-Time Image Processing
2. Computer Vision, Graphics, and Image Processing

3. IET Image Processing
Video Reference:
1. https://www.youtube.com/watch?v=CVVOTvNK6pk

MOOC/NPTEL/SWAYAM Course:
1. https://archive.nptel.ac.in/courses/117/105/117105135/

4, Course Outcomes:
After successful completion of the course, the student should be able to:

CO. No. Course Outcome
RI19EC606.1 | Discuss digital image fundamentals
RI9EC606.2 | Articulate image enhancement and restoration techniques
R19EC606.3 | Examining image compression Techniques
R19EC606.4 | Implementing image segmentation Techniques
RI9EC606.5 | Representation and recognition of images

/,7, /|
Chairmés<Bdard oF Studies
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RI19EC607 Microcontroller and Embedded Systems 3 |(l)— 0 1 3

1. Course Description: —
This course introduces the steps and components of image processing, how digital images are acquired,
| sampled, quantized and the relationship between pixels. In image enhancement and restoration both
| spatial and frequency domain techniques are utilized. Segmentation techniques explained with edge
detection and morphological processing. This course addresses the compression techniques and standards
for efficient storage. It also dcals with the techniques to extract features for image representation and
| recognition = |
2. Course Objectives: ‘
| 1. To study about the architecture and programming of 8051 microcontroller
2. To study the design techniques of peripheral ICs with microcontroller

3. To study the basic functions and programming of 8051 microcontroller

4. To study about the fundamentals of embedded system design
| 5. To learn about embedded system architecture
3. Svllabus

| Unit-I: Introduction to Microcontroller

' Introduction to 8-bit microcontroller: 8051 architecture, memory organization, special function reglsters
| — port operation — timer/counters — serial interface — interrupts — operand addressing — instruction set —

| programming.
| Unit-II: Interfacing 8051Microcontroller
‘ Programming 8051 Timers; Serial Port Programming; Interrupts Programming; Interfacmg LCD,
| Keyboard, ADC, DAC, Sensor, External Memory, Stepper Motor; Waveform gencration. :
Unit-1II: Embedded System Architeciure

I —— e I
Introduction to Embedded system — application areas — categories — overview — speciaities —recent trends
— hardware architecture — software architecture — application softwarc — communication software —

| process of generating executable image — developing and testing tools.

| Unit-IV: Embedded System Developiment

| Development process — requirements engineering — design — implementation — integration and testing —
| Architecture of Kernel - Tasks and task scheduler — Interrupt service routines — semaphores — mailboxes |
— timers — memory management — priority inversion problem. f
Unit-V: Embedded Hardware Platforms

RISC Vs CISC Architecture; Introduction to Arduino Uno; Switches: Tactile switch; Sensors:
Temperature, LDR, PIR; LCD Display; Bluetooth Communication: BT terminal HC-05 app; Wi-Fi
Communication: NodeMCU ESP8266; Introduction to Raspberry pi.

Text Books:

1. Krishna Kant, “Microprocessors and Microcontrollers: Architecture, Programming and System Design
8085, 8086, 8051, 8096, PHI, 2013.

2. DtK.VKK. Prasad, “Embedded/Real-time Systems: Concepts, Design and Programming”,
Dreamtech Press, 2012.

Reference Books:

1. A K. Ray and K.M. Bhurchandi, “Advanced Microprocessor and Peripherals”, MGH, 3/e, 2017

2. Mohammed Ali Mazidi, “The 8051 Microcontroller and Embedded Systems: Using Assembly and
C”, Pearson, 2/e, 2012

3. Wayne wolf, “Computers as Components: Principles of Embedded Computing System design”, 4/e,
M.K. Publishers, 2013

Journals:
1. Journal of Real-Time Embedded Systems
2. Microprocessors and Microcontrollers -
Video Reference: : CSLA )
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1. https://'www.youtube.com/watch?v=CVVOTvNK6pk
MOOC/NPTEL/SWAYAM Course:

1. https://archive.nptel.ac.in/courses/microcontrollers/

4. Course Outcomes:
After successful completion of the course, the student should be able to:

|  CO.No. | Course Outcome

—_———— !} - — 4
RI9EC607.1 | Analyze the architecture of the 8051-microcontroller . _'
Demonstrate comprehension of the 805 1-microcontroller architecture by developing |

R19EC607.2 i . . -
an assembly program using 8051 instructions I

R19EC607.3 Ogtlme the programming model and interfacing peripheral devices with 8051 I
microcontroller !

o ' . |

R19EC607.4 App!ylng the knov_vledge of tasks and task scheduling of embedded systemi
| architecture and design process |

E RI9EC607.5 | Evaluate microcontrollers-based systems using Sensor and Communication devices |

L |T]|P |

: 3,00 |

| 1. Course Description: ,
This course provides an in-depth exploration of Wircless Sensor Networks (WSNs). focusing on their

| architecture, protocols, and applications. Students will gain insights into medium access control, ronting |

strategics, and embedded operating systems tailored for WSNs. Practical applications across various |

fields, including industrial and environmental monitoring, will be highliphted.

2. Course Objectives: - - —

1. Understand the characteristics and challenges specific to wireless sensor networks.

2. Explore and analyze various medium access control protocols used in WSNs.

3. Investigate routing protocols and data gathering techniques in sensor networks.

4. Examine embedded operating systems designed for sensor nodes and their programming.

5. Identify and evaluate real-world applications of WSNs across diverse sectors.

3. Syllabus:

Unit-I: Characteristics of WSN

Characteristic requirements for WSN - Challenges for WSNs — WSN vs Adhoc Networks - Sensor node

architecture — Commercially available sensor nodes —Imote, IRIS, Mica Mote, EYES nodes, BTnodes,

TelosB, Sunspot -Physical layer and transceiver design considerations in WSNs, Energy usage profile,

Choice of modulation scheme, Dynamic modulation scaling, Antenna considerations.

Unit-II: Medium Access Control Protocols

Fundamentals of MAC protocols - Low duty cycle protocols and wakeup concepts — Contention based
protocols - Schedule-based protocols - SMAC - BMAC - Traffic-adaptive medium access protocol
(TRAMA) - The IEEE 802.15.4 MAC protocol.

Unit-ITI: Routing and Data Gathering Protocols

Routing Challenges and Design Issues in Wireless Sensor Networks, Flooding and gossiping —

Data centric Routing — SPIN — Directed Diffusion — Energy aware routing - Gradient-based

routing - Rumor Routing — COUGAR — ACQUIRE - Hierarchical Routing - LEACH, PEGASIS —
Location Based Routing — GF, GAF, GEAR, GPSR — Real Time routing Protocols — TEEN, APTEEN,
SPEED, RAP - Data aggregation - data aggregation operations - Aggregate Queries in Sensor Networks
- Aggregation Techniques — TAG, Tiny DB.

Unit-1V: Embedded Operating Systems AL LA

rd

R19EC608 Wireless Sensor Networks

W[

/
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' Operating Systems for Wireless Sensor Networks — Introduction - Operating System Design lssues -
Examples of Operating Systems — TinyOS — Mate — MagnetOS — MANTIS - OSPM -

EYES OS —SenOS — EMERALDS — PicOS — Introduction to Tiny OS —NesC — Interfaces and Modules-
Configurations and Wiring - Generic Components -Programming in Tiny OS using NesC, Emulator
TOSSIM.

Unit-V: Applications of WSN
' WSN Applications - Home Control — Building Automation - Industrial Automation - Medical
Applications - Reconfigurable Sensor Networks - Highway Monitoring - Military Applications - Civil
and Environmental Engineering Applications - Wildfire Instrumentation - Habitat Monitoring -
| Nanoscopic Sensor Applications — Case Study: IEEE 802.15.4 .R-WPANs Standard - Target detection |
and tracking - Contour/edge detection - Field sampling

Text Books:
| 1.Kazem Sohraby, Daniel Minoli and Taieb Znati, “Wireless Sensor Networks Technology,
| Protocols, and Applications *, John Wiley & Sons, 2007.
2.Holger Karl and Andreas Willig, “Protocols and Architectures for Wireless Sensor Networks”, John
Wiley & Sons, Ltd, 2005.
Reference Books:
1. K. Akkaya and M. Younis, “A survey of routing protocols in wireless sensor networks”,
Elsevier Ad Hoc Network Journal, Vol. 3, no. 3, pp. 325--349
2. Philip Levis, “ TinyOS Programming”
3. Anna Ha'c, “Wireless Sensor Network Designs”, John Wiley & Sons Ltd,
Journals:
1. Journal of Scnsor and Actuator Networks

) TCEE Tr:vnsnn';nnc AT \Iﬁv—nlnsn O Avrayvvinatraee
w.oarers 1 TADSACAOIIS O WiIrCaCO5h COMMMMuinCadsiid

| Video References: ,

‘ 1. htps://www.youtube.com/watch?v=2b7wU0UStW4

2. https:/‘'www.youtube.com/watch?v=xq2EDWIYyOQ
MOOC/NPTEL/SWAYAM Course:

i 1. NPTEL Wireless Sensor Networks Course |
|

4. Course Outcomes:
After successful completion of the course, the student should be able to:

CO. No. Course Outcome

Analyze the fundamental characteristics and requirements of wireless sensor
networks.

R19EC608.2 | Design and implement medium access control protocols suitable for WSNs.
Evaluate routing strategies and data aggregation techniques for -effective

RI19EC608.1

R19EC608.3 i
communication.
R19EC608.4 Develop appllf:atlons using embedded operating systems and programming
languages specific to WSNs.
R19EC608.5 Assess.the impact and potential of WSNs in various practlc'al applications and
industries.
oQ/:} [
o’ J\-—ff"-'{
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RI19EC609 Introduction to Robotics and Automation | 0 0 3

{0 ol

1. Course Description:
This course offers a comprehensive overview of robotics, covering the history, types, and drive systems
of robots. Students will explore sensing and control methods, as well as computer interfaces and |
| maintenance practices. The curriculum emphasizes practical applications of robots in various industries |
and their future impact on society. —
2. Course Objectives: i
1. Understand the fundamental concepts and history of robotics and their evolution.

Explore various drive systems and end cffectors used in robotic applications

|

|

. - 1

‘/\Ang\_lyze sensing technglogleg and control methods for effective robot progr -‘wmm1pn |
]

Learn about robot-computer interfaces and the importance of maintenance practices.

5. Evaluate the diverse applications of robots in manufacturing and their societal implications.

3. Syllabus:

_Unit-I: Robot - Introduction
Robot history - Computer programs — Microprocessors - Positive aspects of robots - Robots versus
humans - Types of robots — Manipulator - Degrees of freedom — Coordinates - Moving the mampulatm

-Umt—II Drive Systems e ———— e

' | Hydraulics, Pneumatics, Electric — End effectors — Positioning — Repeatability and accuracy — DI‘IVCS

| Harmonic drives — Belts — Chains.

| Unit-1I1: Sensing and Control Methods u |
Sensing: Classes of sensors — Sensor: Proximity, range, tactile - Control methods: Electric power, Servo

| controiied. Non-servo controiied — Acruators - Controiiers — Programming a robot |

LRSI )

- Ty - =
itV SMampnidor Tadoriaca and NMataionanen
_ puller Hierigie ang Krinlepanioy

e . ¥ T Armriin o | TemiArtn Aty | St astamtm s A At QA A ey en st e | R e e e e B
VAAAIJ\A AAA AL A A A_zuAAb‘Muévu .LLJLVLLLAMLLL& LLLLVAL\AVLALB PRV IWES HLA\.«I UUALL}JLIL\/A Py AUSL“ALA L AYS VISR VS Uy

| - Vision for the robot — Maintenance: Preventive maintenance - Maintenance of small electric motors - |
| Using melers to check for problems. '
Unit-V: Uses tor Robots S ——

Loading and Unloading - Materials Handling - Fabricating - Assembling - Painting - Welding - Inspecting
and Testing - The Future of Flexible Automation - The Future of Robots - Social Impact of Robots.
Text Book:

1. Mark R. Miller and Rex Miller, “Robots and Robotics: Principles, Systems, and Industrial
Applications”, 1/e, 2017

Reference Books:

1. Mordechai Ben-Ari and Francesco Mondada, “Elements of Robotics”, Springer, 2017

2. Mikell P Groover, Nicholas G Odrey, Mitchel Weiss, Roger N Nagel, Ashish Dutta, “Industrial
Robotics, Technology programming and Applications", McGraw Hill, 2012.

Journals:

1. IEEE Transactions on Robotics and Automation

2. Robotics and Autonomous Systems

Video References:

1. https://www.youtube.com/watch?v=6A9TAX2BZ U

2. https://www.youtube.com/watch?v=7Vg2fW7Tz1M

MOOC/NPTEL/SWAYAM Course:
1. Introduction to Robotics: NPTEL Robotics Course

4. Course Outcomes: /’{, [ I -
After successful completion of the course, the student should be able to: /XN

Chairn(an BoardofStudles
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CO. No. Course Outcome

R19EC609.1 | Describe the historical development and types of robots used in various applications.
RI9EC609.2 | Analyze different drive systems and their role in robotic functionality.
RI9EC609.3 | Identity and apply various sensors and control methods in robot programming.

R19EC_60_9.4_- Implement effective robot-computer interfaces and understand maintcnance
| techniques. —

RI9EC609.5 | Assess the applications of robots in industries and theu broader social impact. |

!I RI19ECo610 | Medical Electronics i ‘ .
1 | . | ,

! 1. Course Descriptlion: |
This course provizies an in-depth exploration of Medical Electronics, focusing on essential topics
crucial to understanding healthcare technology. Students will delve into the principles of bio-potential
signals generated by the human body and learn techniques for their recording and analysis. The
design, operation, and application of transducers converting biological signals into electrical signals
suitable for processing and measurement. Students will study the integration of transducers with
recording systems, including signal conditioning, amplification, and digitization techniques. The
course explores various types of biomedical recorders used in clinical settings, emphasizing their
functionalities, data storage, and retrieval mechanisms. Students will analyze safety considerations in

medical electronics, focusing on equipment design, regulatory standards, and risk management.

L] TP ]| Cl
3 Lo o

2. Course Objectives: |
1. Understand the concepts of bio-clectric potential and bio potential mcasurements
| 2. Understand the working of different types of Physiological Transducers
3. Understand the basic engineering concept of recording system on physical parameters
4. Apply the knowledge of basic sciences to record bio-electric potential
| 5. Identify the different shock hazards to prevent clectrical accidents in clinical environment .
3. Syllabus: - -
Unit-I: Elect}o-Physiology and Bio-Petential Rec_ording

Sources of bioelectric potential — Resting and Action potential — Propagation of action potential,
Bioelectric Potentials- ECG, EEG and EMG, Electrode theory, Bio-potential electrodes and
Biochemical transducers

Unit-II: Physiological Transducers

Classification of Transducers- Static and Dynamic Characteristics of Transducers — Potentiometric
Transducer- LVDT- Strain Gauge Pressure Transducer, Thermistors, Photoelectric Transducer-
Barrier layer cells, Photoemissive Cells, Fibre Optic Sensors —Physical Sensors - Chemical Sensors.
Unit-IIT: Recording System

Basic Recording System, Basic of Preamplifiers, Bio-potential Amplifier, Instrumentation amplifier,
Chopper amplifier, Tsolation amplifier, Direct writing galvanometric recorder, Thermal Array
Recorders.

Unit-I'V: Biomedical Recorders

Electrocardiograph  (ECG), Phonocardiograph  (PCG), Electroencephalograph  (EEG),
Electromyography (EMG)

Unit-V: Patient Safety Equipment
Electric shock hazards — Leakage current — Safety Codes for Electromedical E[./]fUlp]IlCIlt Electrical
Safety Analyser — Testing of Biomedical Equipment LN

Chairman - Board of Studies
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Text Books:

(o5 Khandpur. R.S., “Handbook of Biomedical Instrumentation”, TATA McGraw l—hll New
Delhi,3rd Edition, 2014.

2. Leslie Cromwell, Fred J. Weibell and Erich A. Pfeiffer, “Biomedical instrumentation and
measurement”’, 2nd Edition, Pearson Education, New Delhi, 2001

Reference Books:
1. John G.Webster, “Medical Instrumentation Application and Design”, Fourth Edition, John Wiley
&Sons,Singapore, 2010.

2. Joseph J. Carrand John M. Brown, “Introduction to Biomedical Equipment Technology”. Pearson |
Education, New Dclhi, Fourth Edition Indian Reprint, 2004, '
3. Arther C Guyton, John E. Hall, “Textbook of Medical Physiology”, 12th Edition, Elsevier |
Publication, 2016. [
Journal:
1. Mendes, P.M., Figueiredo, C.P., Fernandes, M., Gama, O.S. (2011). Electronics in Medicine. In: |
Kramme, R., Hoffmann, KP., Pozos, R.S. (eds) Springer Handbook of Medical Technology. Springer
Handbooks. Springer, Berlin, Heidelberg. https://doi.org/10.1007/978-3-540-74658-4 _74.

Video References:

1. https://www.youtube.com/watch?v=uSKv-b0Fe A

2. https://www.youtube.com/watch?v=1K6q4nnmtA&list=PLVsrfTSIZ_42000yhzWoDgZrL
OiineZxQ

3. httpsdiiwwwyeuinbs somiwalch2v=EalK20O8ink
4. https://www.youtube.com/watch?v=QzZh243-Ac8 ‘

|[ 5. https://www.youtube.com/watch?v=Ir5Y 1 g55WBw
MOOC/NPTEL/UDEMY Course:

1. https://onlinecourses.swayam?2.ac.in/nou23_bt05/preview ,

4. Course Outcomes:
After successful completion of the course, the student should be able to:
CO. No. Course Outcome

R19EC610.1 | Understand the concepts of bio-electric potential and bio potential measurements
R19EC610.2 | Understand the working of different types of Physiological Transducers
RI9EC610.3 | Understand the basic engineering concept of recording system on physical
parameters

R19EC610.4 | Apply the knowledge of basic sciences to record bio-electric potential
R19EC610.5 | Identify the different shock hazards to prevent electrical accidents in clinical
environment

R19EE601 Solid State Electronics

1.Course Description:

This course provides a comprehensive introduction to the field of power electronics, which deals with
the control and conversion of electric power. You will gain a solid understandq? .of the underlying
principles, analysis techniques, design considerations, and applications of pOWu:?rr elt;h.m)im. L:rcluts
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| 2.Course Objectives:

1. To impart knowledge on the power semiconductor switches used for the design of various
power electronic converters.

2. To equip students with a comprehensive understanding of phase-controlled converters and
their applications.

3. To facilitate the students to gain insights on DC-10-DC converters, their types, operation and
applications.
To provide knowledge on the operation of DC to AC converters and their applications.

5. To give exposure on the different types of AC to AC converters

3.Syllabus

Unit — I: Power Semiconductor Devices

Introduction; Scope and Application; Construction and characteristics: Diode, BJT, Thyristors,
MOSFET, IGBT, TRIAC and GTO; Triggering and commutation circuit for SCR; Driver and snubber
circuits; Introduction to wide-band gap devices.

Unit — II: Phase Controlled (AC to DC) Converters

Principle of phase control; One pulse, two pulse, three pulse and six pulse converters; Performance
parameters; Dual Converters; Effect of source inductance; Applications.

Unit — I1: DC to DC Converters |

Inuoduction, Frincipic and operation, Conirol sitaicgics, Types. sicp dowil (buck), Sicp up (bousi) |
| and step down/siep up (buck/boosi) converters and Cuk converter; Sicady siaic operaiion; |

Applications.

Unit — IV DC to AC Converters |

Introduction; Types: Single phase half and full bridge VSI, Three phase VSI 120 and 180 degree
conduction mode; PWM Techniques; Current source inverter; Introduction to multilevel inverters;
Applications.

Unit — V: AC to AC Converters

AC Voltage Controllers: Introduction, On-Off control, Phase Control, Single phase Bidirectional
Controllers with R and R-L Loads, Three phase full wave controllers.

Cycloconverters: Single Phase and Three phase Cycloconverter and Matrix Converter.

Text Books:

1. Ned Mohan, Tore. M. Undeland, William. P. Robbins, “Power Electronics: Converters,
Applications and Design”, John Wiley India, Third Edition Reprint, 2009.
2. P.S.Bimbra, “Power Electronics”, Khanna Publishers, Twenty Third Reprint, 2012.

References:

Reference Books:
1. Rashid M. H, “Power Electronics: Circuits, Devices & Applications”, Pearson, Third Edition,

2004.
2. Rama Reddy S, “Fundamentals of Power Electronics”, Narosa Publishing House, Second
Edition, 2014. D, [

3. Singh M. D. and Khanchandani K. B., “Power Electronics”, Tata Mu(i:m\aﬁm 2013,
Chairrhan - Board of Studies
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4. Philip_T.- Krein, “Elements of Power Electronics”, Oxford University Press, Second Edition,
2015.
5. Joseph Vithayathil, “Power Electronics: Principles and Applications”, Tata McGraw Hill,
Second Reprint, 2010.
Journal References:
1. 1EEE Transactions on Power Electronics
2. IEEE Journal of Emerging and Selected Topics in Power Electronics
3. IET Power Electronics
4. PE Journal of Power Electronics
5. International Journal of Electrical Power & Eneigy Systems
Video References:
1. https://www.youtube.com/watch?v=jghOTNfx0gQ
2. https://youtube.com/playlist?list=PLgwJf8NK-2e5SHnu82T1CYLZ8kbZs4Ix8x&si=ZfCV4
nsbcF4Qmibz
MOOC /NPTEL / SWAYAM Courses:

1. htips://nptel.ac.in/courses/ 108105066
2. https://onlinecourses.nptel.ac.in/noc21_eeQ1/preview

4. Course Outcomes:

After successful completion of the course, the student should be able to:

CO. No f Course Outcome '

| RIJEL60L.L |

FExplain the operation and characteristics ol different types of nower semi-conductor |
. . . b % - |
devices to choose a suitable switch for a specific application.

| RI9EE6012 | Build various configurations of phase-controlled converter circuits to analyse their
- | opcration, characteristics and performance parameters.
Construct and analyse various topologies of DC to DC converters to select the most
RI9EE601.3 . . e
suitable one for a particular application.
Develop dc to ac inverter circuits and apply different PWM techniques to reduce
R19EE601.4 ol ]
harmonics in the inverter output.
R19EE601.5 Understand the methods of AC to AC power conversion to analyze the performance
i of these converters with various types of loads.
L{(T|[P|C
R19EE602 Non Conventional Energy Sources 31 0l0l3

1. Course Description:

The course on " Non-Conventional Energy Resources " offers a comprehensive study of renewable
energy sources, technologies, integration strategies, and their role in sustainable energy solutions. As
the global focus shifts towards reducing greenhouse gas emissions and achieving energy
independence, renewable energy systems play a pivotal role in meeting these challenges. This course
provides students with a deep understanding of various renewable energy technologies.

]
|

2. Course Objectives: /:-7;' [ A

AT
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1. To explain the significance and benefits of renewable energy sources in addressing global |
energy needs and environmental challenges.

2. To describe the operational principles and components involved in wind energy conversion
systems, including the methods of harnessing wind power.

3. To outline the key techniques and technologies used in Solar Photovoltaic (PV) and Solar
Thermal conversion systems for efficient energy capture and utilization.

4. To illustrate the processes and technologies involved in converting biomass and hydro
resources into usable energy, highlighting their applications and benefits.

5. To summarize the fundamental concepts and methods of energy conversion from tidal forces,

1 (OTEC), hydrogen production, fuel cclls, and cnergy storage sysicms, including their

potential impacts on the encrgy landscape.

3. Syllabus

Unit — I: Renewable Energy Sources

Environmental consequences of fossil fuel use, Importance of renewable sources of energy, |
Sustainable Design and development, Types of RE sources, Limitations of RE sources, Present Indian
and international energy scenario of conventional and RE sources.

Unit — II: Wind Energy

Power in the Wind — Types of Wind Power Plants (WPPs) — Components of WPPs — Working of
WPPs — Siting of WPPs — Grid integration issues of WPPs.

—

| Unit — ITI: Solar PV and Thermal Systems '

Solar Radiation, Radiation Measurement, Solar Thermal Power Plant, Central Receiver Power Plants, |
Solar Ponds — Thermal Energy storage system with PCM — Solar Photovoltaic systems: Basic
Principle of SPV conversion — Types of PV Systems — Types of Solar Cells, Photovoltaic cell
concepts: Cell, module, array, PV Module I-V Characteristics, Efficiency & Quality of the Celi, series |
and parallel connections, maximum power point tracking, Applications.

Unit — IV: Biomass Energy and Hydro Energy

Introduction — Bio mass resources — Energy from Bio mass: conversion processes — Biomass
Cogeneration — Environmental Benefits. Geothermal Energy: Basics, Direct Use, Geothermal
Electricity. Mini/micro hydro power: Classification of hydropower schemes, Classification of water
turbine, Turbine theory, Essential components of hydroelectric system.

Unit — V: Other Renewable Energy Sources

Tidal Energy: Energy from the tides, Barrage and Non Barrage Tidal power systems. Wave Energy:
Energy from waves, wave power devices. Ocean Thermal Energy Conversion (OTEC)- Hydrogen
Production and Storage- Fuel cell: Principle of working — various types — construction and
applications. Energy Storage System — Hybrid Energy Systems. ‘

Text Books:

1. Kothari D. P, Singal K. C, Rakesh Ranjan, “Renewable Energy Sources and Emerging
Technologies”, PHI Leaming Pvt. Ltd., Second Edition, 2011.

2. Rai G. D, “Non-Conventional Energy Sources”, Khanna Publishers, Fourth Edition, 2009.

References:

Reference Books: ﬁ / /
Gj—«.‘.,--‘., = e
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1. Mukerjee A. K. and Nivedita Thakur, “Photovoltaic Syslcms:_Analysis and Decsign”, PllI
Learning, 2011.

2. Chetan Singh Solanki, “Solar Photovoltaics: Fundamentals, Technologies and Applications™,
PHI Learning Pvt. L.td., Third Edition, 2015.

3. Godfrey Boyle, “Renewable energy”, Oxford University Press in association with the Open
University, 2004.

4.  Shobh Nath Singh, “Non-conventional Energy resources”., Pearson, 2015.

Journal References:

1. Progress in Photovoltaics

2. Energy and Environment

3. Renewable and Sustainable Energy
Web Resources:

1.  https://www.solarenergy.org/courses/introduction-to-renewable-energy/

2. https://energsustainsoc.biomedcentral.com/articles/10.1186/s13705-019-0232-1

3. https://online.stanford.edu/programs/energy-innovation-and-emerging-technologies-

program

MOOC /NPTEL / SWAYAM Courses:

1. https://onlinecourses.nptel.ac.in/noc24 ph29/preview

2. https://onlinecourses.nptel.ac.in/noc24 ch43/preview

4. Course Outcomes:

After successful complction of the course, the student should be able to

i CO.No. | Coursc Outcome ‘

RI9EE602.1 | Explain the importance of renewable energy sources |

R19EE602.2 | Describe the process of wind energy conversion system |

R19EE602.3 | Outline the techniques of Solar PV and Solar Thermal conversion system '

R19EEG602.4 | Illustrate the process of energy conversion from Bio-Mass and Hydro Systems

Summarize the concepts of energy conversion from tide, OTEC, Hydrogen

SUIDIEIBDS Production, Fuel Cells and Energy storage systems

R19EE603 Energy Conservation Practices

1. Course Description:

This intensive course equips professionals with comprehensive strategies for electrical energy
conservation. Through in-depth exploration of energy-efficient technologies, power factor
improvement, and best practices across various applications — motors, lighting, and electric traction
— participants gain the knowledge to optimize energy consumption and reduce operational costs.
Additionally, the course delves into electrolytic processes and battery storage, providing insights into
emerging energy storage solutions.

2. Course Objectives: /%, |

1. To understand the principles of energy conservation and its significangs AN N
I
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2. To develop skills in identilying and implementing energy-saving measurcs in clectrical |
systems.

3. To acquire knowledge of lighting systems and energy-efficient lighting practices.

4.  To understand the fundamentals of electric traction and its energy efficiency.

5. To gain knowledge of energy storage technologies and their applications.

3. Syllabus

Unit — I: Introduction to Energy Conservation |

. . . c |
| Need for electrical energy conservation - methods — encrgy efficient equipment — energy management |
| — cnergy auditing - Features of Energy Conservation Act — Economics of power factor improvement |

—design for improvement of power factor using power capacitors — DSM techniques.

Unit — II: Energy Conservation in Electrical System

Energy Conservation potential in motors — Pumps — Fans and Compressors — Refrigeration and
HVAC system, operation and maintenance practices for electrical energy conservation — Case studies.

Unit — V: Electrolytic Process and Storage of Electricity

Unit — HI: Energy Conservation in Lighting System

Laws of illumination — Calculation of illumination — Street lighting and Flood lighting — MSCP —
Choice of Lighting — Different types of illumination sources and Energy efficiency — Control of
Lighting — Lighting standards for industry and Commercial — Energy conservation measures for
lighting.

Unit — IV: Electric Traction

Characteristics of traction motors — Choice of an Electric Motor — Control of traction motors —
Systems of railway electrification — Power and Energy output from driving axles — Specific Energy
output and consumption — Braking methods — Current collection systems — Recent trends in electric
traction — Introduction to Aircraft electrical system.

Electrolysis — simple problems involving Faraday‘s laws of electrolysis - Electroplating —Nickel iron
batteries — Lead acid Batteries — components and materials - capacity rating of batteries — battery
chargers — Method of charging and maintenance — Case studies.

Text Books:

1.Gupta J.B., “Utilization of Electric Power and Electric Traction”, S.K. Kataria& Sons, 2-12.

References:

Reference Books:

1. Chakrabarti A., Soni M.L., Gupta P.V. and Bhatnagar U.S., “A Textbook on Power System

Engineering”, Dhanpat Rai & Co., 2-1-.
. Taylor E. Openshaw, “Utilization of Electrical Energy”, Orient Longman, 2--6.

3. AmlanChakrabarti, “Energy Engineering and Management”, PHI, Second Edition, 2-18.

4. Suryanarayana N.V, "Utilisation of Electric power", New Age International Limited, Reprint,
2--5.

5. CB Smith, "Energy Management Principles", Elsevier, Second Edition, 2-16.

Journal References:

"
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3. LEnergy Efficiency
4. IEEE Transactions on Industrial Electronics (TIE)
5. Electric Traction
Web Resources:
1. https://www.energystar.gov/
2. https://www.energy.gov/eere
3. https://www.ashrae.org/
4.  https://www.ies.org/
5. https://uitp.org/
MOOC / NPTEL / SWAYAM Courses:

1. hitps://onlinecourses.swayam?2.ac.in/nou23_es05/preview

2. https://www.coursera.org/learn/energy-and-environment

4. Course Qutcomes:

After successful completion of the course, the student should be able to:

CO. No. Course Outcome

R19EE603.1 | Summarize the concept of energy conservation and industrial energy management.

R19EE603 .2 Identify various energy conservation methods in electrical utilities and best operating

| practices. |
| RI9EE603.3 | Develop the concept of lighting system for all applications along with various energy |
| conservation measures. |
| RI9EE603.4 | Select traction motor, discuss their energy performance and basic applications in |

railways and aircraft electrical system.

|
R19EE603.5 ‘ Explain the process, technology and application of electrolytic process.
l

R19EE604 Energy Auditing and Management

1. Course Description:

This comprehensive course equips professionals with the expertise to conduct energy audits across
various sectors. Through in-depth exploration of energy principles, regulations, and auditing
methodologies, participants gain the ability to identify and implement energy-saving measures in
electrical utilities, HVAC systems, and thermal processes. Financial analysis techniques are also
covered, enabling participants to evaluate the economic viability of energy-saving projects.

2. Course Objectives:

1. To analyze energy consumption patterns and evaluate potential energy savings through
comprehensive energy audits.

2. To evaluate the effectiveness of energy management strategies for electrical systems
3. To apply engineering principles to optimize the performance of fluid handling systems.
4. To evaluate the energy efficiency of thermal systems and develop strategies for improvement.
5. To create and implement cost-effective energy efficiency projects. | | -
d‘}.;/‘_f)!'_ N
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_— — !

Unit — 1: Introduction to Energy Auditing |

Classification of Energy - Energy Scenario - Energy Needs of Growing Economy - Energy Pricing in
India — Energy and Environment - Energy Conservation Act - Role of energy managers and auditors-
Energy Auditing Types, objectives and Mcthodology -Audit instruments.

Unit — 1I: Energy Audit in Electrical Utilities

Electric Power Supply Systems - Electricity Billing — Electrical Load Management and Maximum
Demand Control- Power factor improvement and its benefit - Factors involved in determination of
motor elliciency- Energy efficient motors- Lightning-Energy efficient light sources-Encrgy
Conservation in Lighting schemes.

Unit — III: Fans, Blowers and Pumps

|
|
|
|
|
|

Fan Types - Blower Types- Fan Performance evaluation- Fan Laws- Flow control strategies- Pumps-
Types — Factors affecting pump performance- System characteristics- Efficient Pumping system
operation- Flow Control Strategies- Energy conservation opportunities in pumping systems

Unit — I'V: Energy Audit in Thermal Utilities

Steam — Introduction, Properties of steam, Steam distribution systems - Boilers- Types and
Classification- Performance Evaluation of Boilers — Boiler Efficiency- Direct and Indirect methods
— Energy Conservation opportunities in boilers- Principle of cogeneration — Technical options for
cogeneration- Waste heat recovery - Classification and benefits.

Unit — v: Project and financial Management g

Financial analysis techniques -Simple payback period, Return on investment, Net present value,
Internal rate of return, Cash flows, Risk and sensitivity analysis; Financing options, Energy
performance contracting and role of ESCOs. |

Text Books:

i. Bureau & Energy Efficiency, "Energy Efficiency in Electrical Utilities”, Guide Book for
National Certification Examination for Energy Managers and Energy Auditors, 2013.
(www.bee - india.nic.in)

References:

Reference Books:

1. Hamies, "Energy Auditing and Conservation; Methods, Measurements, Management & Case
Study", Hemisphere, Washington, 1980.

2. Larry C Witte et. al, "Industrial Energy Management & Ultilization". Springer Publication,
First Edition, 1990.

3. Eastop T.D and Croft D.R, "Energy Efficiency for Engineers and Technologists", Logman
Scientific & Technical publications,1990.

4. Reay D.A, "Industrial Energy Conservation", Pergamon Press, First Edition, 1977.

Web Resources:
1. https://www.energystar.gov/buildings

2.  https://www.ashrae.org/
3. https://www.pumps.org/

4. https://www.chpa.org/ Ve -
5. https://corporatefinanceinstitute.com/ /_/_EJ‘" '
MOOC / NPTEL / SWAYAM Courses: i
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1. https://onlinecourses.swayam2.ac.in/nou23 es05/preview |

2. https://www.edx.org/learn/energy/hec-montreal-introduction-to-energy-management-
powered-by-retscreen

3. https://sustainabilityeducationacademy.com/courses/online-energy-audit-course/

4. Course Outcomes

After successful completion of the course, the student should be able to:

: _CO. No. Course OQutcome

R19ELE604.1 I Explain the basic of industrial energy audits. objectives, methodology and outcomes

RI19EE604.2 | Identify energy consumption pattern of various electrical utilities.

R19EE604.3 Explain posmblelaudltmg methods in electric fans, motors and blower along with
energy conservation measures.

R19EE604.4 . Identify energy consumption pattern of various thermal utility system.

Analyse practice calculation methods to prepare viable energy conservation
R19EE604.5 ! : .
proposals using project and financial management.

R19EEG0S Introduction t¢ Hybrid and Elcctric Vehicles

1. Course Description:

== ==
R
s
i il

| his course provides an in-depth overview of hybrid and electric vehicles (HEVs and EVs), covering |
their design, operation, and impact on the environment. Students will explore the fundamental
principles of vehicle electrification, including battery technology, electric motors, power electronics,
and energy management systems. The course also addresses the technological advancements,
challenges, and future trends in the field of hybrid and electric vehicles.

2. Course Objectives:

1. To impart knowledge on the basic principles and components of hybrid and electric vehicles.
2. To facilitate thorough learning on the functions of batteries and their specifications.

3. To explore on the motors used for EVs and the related calculations.
4

To enable students to understand the fundamental components and configuration of a
transmission system in electric and conventional vehicles.

5. To equip students with the knowledge on the principles and components of Energy
Management Systems and EV charging stations.

3. Syllabus

Unit — I: Introduction

Introduction to Hybrid Electric Vehicles: History, social and environmental importance, impact of
modern drive trains on energy supplies. Motion and dynamic equations for vehicles

Unit — TI: Batteries

Basics — Types, Parameters — Capacity, Discharge rate, State of charge, state of Di;é};ﬁrgef Depth of

Discharge, Technical characteristics, Battery pack Design, Properties of Battcrieg.@r(dx{:dﬁi"ﬁtcﬂﬁce.
Fbrr e s
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Unit — HI: Electric Drive and Controller

Types of Motors, Selection and sizing of Motor — RPM and Torque calculation of motor — Motor
Controllers — Component sizing — Physical locations — Mechanical connection of motor — Electrical
connection of motor

Unit — IV: Hybrid and Electric Vehicle Drive Train

—
Transmission configuration, Components — gears, differential, clutch, brakes regenerative braking, |

= |
motor sizing. |

Unit — V: Energy Management System (EMS) and Charging Station

Energy Management System — Software based high level supervisory control — Mode of power.
Electric Vehicles charging station — Types — Selection and Sizing of charging station — Components
of charging station

Text Books:

1. Igbal Hussain. “Electric & Hybrid Vehicles — Design Fundamentals”. Second Edition, CRC
Press, 2011.

References:

Reference Books:

| i.  James Larminic. “Eleciric Vehicle Technology Explamned™, John Wiley & Sois, 2003. |

2 Mchrdad Fhsani Yimin Gao. AN Emadi “Maodemn Fleetric. Hybrid Electric. and Fuel Cell I
Vehicles: Tindamienials” ORC Piess 2010

3. Emadi, A. (Ed.), Miller, J., Ehsani, M., “Vehicular Electric Power Systems” Boca Raton, CRC
Press, 2003.

| 4. Shcldon S. Williamson, “Encrgy Management Strategics for Electric and Plug — in Hybrid |

Electric Vehicles”, Springer, 2013.

Video References:

1. https://www.goseeko.com/reference-video/biju-patnaik-university-of-technology-
odisha/engineering/electrical-electronics/third-year/sem-2-/electric-and-hybrid-vehicles-
1/unit-2-hybrid-electric-drive-trains- 1

2. https://www.ti.com/video/6327216475112

Web Resources:

1. https://archive.nptel.ac.in/courses/108/103/108103009/

2. https://www.cranfield.ac.uk/courses/short/transport-systems/hybrid-electric-vehicles-
introduction '

MOOC / NPTEL / SWAYAM Course:

1. https://onlinecourses.swayam?2.ac.in/nou24_ec10/preview

4. Course OQutcomes:
After successful completion of the course, the student should be able to:

CO. No. Course Outcome

R19EE605.1 | Explain the basic Concepts of hybrid and Electric vehicles.

RI9EE605.2 | Mlustrate the basic parameters and the characteristics of bagﬁ / /
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RI19ELE605.3 | Aply the concepts for selection of electric drives and its controllers.

RI9EE605.4 J Understand the concept of Transmission system in Hybrid and Electric vehicle
| |
|

RI9EEG60S.5 | Explain the basic concepts of Encrgy management system and charging station.

RI19EE606 | Design of Solar Photovoltaic Systems |

i 1 i !
i |

LlT|P][C]
: 3

1. Course Description

The course "Design of Solar Photovoltaic Systems" offers a comprehensive exploration into the
principles, technologies, and methodologies involved in designing efficient and cost-effective solar
photovoltaic (PV) systems. As solar energy continues to play a crucial role in the transition towards
renewable energy, there is a growing demand for professionals who can design, implement, and
optimize solar PV systems for various applications.

2. Course Objectives:

1. To explain the fundamental principles and operational mechanisms of Solar Photovoltaic
(PV) systems. {

2. To outline and describe the key components and their functions within Solar PV systems. |
3. To apply theoretical concepts Lo model and design a stand-alone Solar PV system tailored to |

specific energy needs and conditions. '
4 Toutilize design principles and technical knowledge to create and optimize a grid-connecied |

Solar PV system for efficient energy integration.

5. To explain and demonstrate the best practices for the installation, operation, and maintenance
of Solar PV systems o ensure optimal performance and longevity.

3. Syllabus ‘

Unit — I: Introduction to Solar PV Systcms [

Introduction to Solar Radiation: Optimum orientation of Solar PV modules — Solar related measuring
devices. Solar PV Electricity — Introduction of Solar PV Modules — Interconnections of PV Modules.

Unit — II: Components of Solar PV Systems

Types of Solar PV systems, Photovoltaic System Components: Introduction to batteries — Charge
controller — MPPT — Solar PV inverters — Wires and Cable sizing — Junction Boxes — Combiner Boxes
— Fuses.

Unit — III: Stand — Alone PV System

Preparation of Load Chart — Solar Array Sizing — Battery Bank Sizing — Charge Controller Selection
— Inverter Selection.

Unit — IV: Grid — Connected PV System

Assessment of Site condition — Estimation of Annual energy usage — average solar radiation of the
site — Required demand — Inverter Selection — Solar Array Sizing — Balance of System (BOS)
Selection — Net metering.

Unit — V: Installation, Troubleshooting and Safety of PV System

T e —
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Preparation and General Considceration lor Installation — Installation of Array support structure,
Modules, Combiner boxes, AC and DC DB’s, Inverter — Maintenance and troubleshooting Solar PV
system — Electrical safety — Mechanical Safety — Safety Precautions for Batteries.

Text Books:

1. Solanki C.S, “Solar Photovoltaics: Fundamentals, Technologies and Applications”, PHI
Learning, 2015.

2. Rai. G.D, “Solar energy utilization”, Khanna publishes, 1993.

3.  Wenham S.R, Green M.A, Watt M.E, Corkish R, “Applied Photovoltaics™, Earthscan, Third
Edition, 2011.

Refercnces:

Reference Books:

1. McNeils, Frenkel, Desai, “Solar & Wind Energy Technologies”, Wiley Eastern, 1990
2. Sukhatme S.P, “Solar Energy”, Tata McGraw Hill,1987.

3. Eduardo Lorenzo G. Araujo, “Solar Electricity Engincering of Photovoltaic Systems”, |

Progensa,1994
Journal References:
1. Progress in Photovoltaics
2.  Energy and Environment
3. Renewable and Sustainable Energy
4. Advanced Energy Matenals
Web Resources:
1. https://www.solarenergy.org/courses/introduction-to-renewable-energy/
2. https://energsustainsoc.biomedcentral.com/articles/10.1186/s13705-019-0232-1
3. https://online.stanford.edu/programs/energy-innovation-and-emerging-technologies-
program
MOOC / NPTEL / SWAYAM Courses:
1. https://onlinecourses.nptel.ac.in/noc24_ph29/preview
2. https://onlinecourses.nptel.ac.in/noc24 _ch43/preview

4. Course Outcomes:

After successful completion of the course, the student should be able to:

CO. No. Course Outcome

R19EE606.1 | Explain the fundamentals of Solar PV Systems

R19EE606.2 | Outline the Components of Solar PV systems

R19EE606.3 | Apply the concepts to model a Stand Alone PV System

R19EE606.4 | Utilize the concepts to design a Grid connected PV System

R19EE606.5 | Explain the Installation and Maintenance techniques of a Solar PV System

7
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RI9EE607 PLC and SCADA

f

1. Course Description:

3. Syllabus

| Types of PLC; Types of sensors and 1/0 devices; Types of I/O modules; Configuring a PLC.

The course aims to provide a comprchensive understanding of PLCs in industrial automation,
covering their history, architecture, and capabilities. Students will learn PLC programming, including
ladder logic and GX Works 2 software. The course includes HMI programming, interfacing PLCs
with HMISs, and real-time problem-solving. Additionally, it covers Variable Frequency Drives (VFDs)
and their configuration. Finally, the course introduces SCADA systems, focusing on architecturc and
communication protocols. |

2. Course Objectives: |

1. To provide the knowledge about the selection of PLC for different applications.

2. To enable the students to develop the ladder logic program for different industrial |
applications.

3. To provide the knowledge on configuration of GOT and its various functions in industrial |
automation. ;

4. To acquire the knowledge about programming of variable frequency drives for induction I
motor speed control applications.

5. To design and develop the SCADA system for totally integrated automation.

Unit — I: Intreduction To PLC

{ History and developments in industrial automation; Control clements in industrial automation; |

Introduction: Basics of PLC, Advantages, Capabilities of PLC, Architecture of PLC, Scan cycle and |

Unit — II: Programming of PL.C

Types of Programming: Ladder Programming; Creating programs using GX Works 2: Contiguration
of modular PLC and different modules in GX Works 2 platform; Process Control Programs using
Relay Ladder Logic; PLC arithmetic functions; Timers and counters; Data transfer, Comparison and
Manipulation instructions.

Unit — III: HMI Programming and Interfacing

Necessity and Role in Industrial Automation; New project creation using GT Designer: Text display,
various screen and object creation; Interfacing PLC to HMI; Developing solutions for real time
problems.

Unit — IV: Variable Frequency Drives

Introduction to VFD: Basic v/f concept, Power wiring and Control wiring. Configuration of VFD:
Parameter setting; JOG operation; Buffer Memory; Speed Control of Induction Motor.

Unit—-V: SCADA

Overview: Developer and runtime packages, Architecture, Tools and Tag; Internal & External
graphics; Communication Protocols of SCADA.

Text Books:

1. Bolton W, “Programmable Logic Controllers”, Elsevier, 2015. ’ 0 / !
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References:

Reference Books:
1. Frank D Petruzella, “Programmable logic controllers”, McGraw Hill, 2016.
2. John R Hackworth and Fredrick D Hackworth Jr., “Programmable Logic Controllers:
Programming Methods and Applications”, Pearson Education, 2006.
3.  Mitsubishi Electric India PLC, SCADA, SERVO, VFD & ROBOTICS Programming
Manuals.

Journal References:
1. IEEE Transactions on Industrial Electronics
2. Journal of Manufacturing Systems '|
International Journal of Automation and Control (1JAAC)
Control Engincering Practice
Journal of Process Control

)

z

Resources:
https://www.plcacademy.com/
https://www.automationdirect.com/programmable-logic-controllers/plc-training
https://www.mitsubishielectric.com/fa/products/cnt/plc/
https://www.youtube.com/@realpars
https://www.youtube.com/watch?v=gexOS7imMsE
MOOC / NPTEL / SWAYAM Courses:
i. hiblps.onlimecourses.upici.ac. uynocZi_me3 %/ preview
2. https://www.eil.edu.au/courses/protessionai-certificate-of-competency-programmabie-iogic- |
controllers-plcs-scada-systems/ [

~ W

W

4. Course Qutcomes:

After successful completion of the course, the student should be able to:

CO. No. Course Ozlt_come

R19EE607.1 | Realize the architecture of PLC and different types of I/O devices

R19EE607.2 | Design the HMI screens and /O functions for the project development

R19EE607.3 | Configure the Variable Frequency Drives for the speed control of Induction Motor

Develop the program for different Pick and Place Applications using Industrial

R19EE607.4 Robot

R19EE607.5 | Control the PLC, HMI from remote station using SCADA

R19IT601 Introduction to Software Engineering 310003

1. Course Description:

This course is designed to equip students with essential skills in software engineering, focusing on
applying the right development models for various scenarios. Students will learn to effectiyely
gather, analyze, and document project requirements through requirement engineel'mg{i;%}gliﬁues.

& o=
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| The course em]_)hzzsizes evaluating and selecting suitable design models tailored to speciff
application needs. Additionally, students will apply testing principles to ensure the quality of
software projects and utilize estimation techniques to manage resources, timelines, and costs for
successful project management.

2. Course Objectives:

1. To select and apply appropriate software development models for specific scenarios
2. To gain skills in gathering, analysing, and documenting project requirements effectively.
} 3. To develop the ability to compare and choose suitable design models for various

applications.

4. To apply software testing techniques to ensure project quality during development.

5. To apply estimation techniques to manage resources and project timelines effectively.

3. Syllabus:

Unit-1: Software Product and Process

Introduction to Software Engineering, Software Process, Perspective and Specialized Process
Models — System Engineering — Computer Based System — Business Process Engineering
i Overview — Product Engineering Overview.

| Unit-II: Requirements Analysis
|

Software Reanirements:  Functional  and  Nan-Fanctional  Tlser  veanirements  Svstom
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Engineering Process: Feasibility Studies, Requirements elicitation — Requirements analysis
modeling techniques — requirements validation.

Unit-111: Software Design

Design process: Design Concepts, Quality-Design Model, Heuristics - Architectural Design:
Architectural styles-Architectural Mapping using Data Flow - Performing User interface
design: Interface analysis and design models-Component level Design.

Unit-1V: Testing and Maintenance

Software testing fundamentals — Testing Strategies: White box testing — control structure
testing, black box testing — Unit Testing, Integration Testing, Acceptance Testing —Regression
Testing, Validation Testing, System Testing and Debugging — Software Implementation
Techniques: Coding practices — Refactoring — Reverse and Forward Engineering.

Unit-V: Project Management

Software Project Management: Estimation — LOC, FP Based Estimation, Make/Buy Decision
COCOMO Model — Project Scheduling — Scheduling, Earned Value Analysis Planning —
Project Plan, Planning Process, RFP Risk Management — Identification, Projection - Risk
Management-Risk Identification-RMMMPlan-CASE TOOLS

Text Books:

1. R.S. Pressman, “Software Engineering — A Practitioner’s Approach”, Eighth Edition,
McGraw Hilllnternational Edition,; 2015.

2. Tan Sommerville — “Software Engineering”, 10th Edition, Pearsdn Educatipn, 2016.
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i References:

1. Ronald J. Leach, “Introduction to Software Engineering”, CRC Press, 2016.
2. Rod Stephens “Beginning Software Engineering”, John Wiley & Sons, 2015.

4. Course Qutcomes:
After successful completion of the course, the student should be able to:

‘ CO. No. Course Outcome

Apply appropriatc software engineering model for a givendevelopment

RI9IT601.1 .
| scenario.

R19IT601.2 ' Apply appropriate requirement engineering techniques for realtime projects.

i Compare and choose the suitable design models for the givenapplication

R191T601.3 ]
scenario.

R19IT601.4 | Apply the testing principles to software project development.

R19IT601.5 | Apply the estimation techniques for software projectmanagement. ‘
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R19IT602 | Web Programming

| 1. Course Description: ,

This course focuses on equipping students with practical skills in modern web development. 1|
| Students will understand and apply object-oriented programming conceplts using Java, along with |
mastering client-side programming for creating dynamic user interfaces. The course also covers |
server-side programming techniques, enabling students to build robust backend systems. |
Additionally, learners will explore PHP frameworks and the MVC architecture to structure projects '
efficiently. Finally, students will utilize relevant web frameworks and web services to build, deploy,
and manage scalable and interactive web applications.

2. Course Objectives:

1. To implement object-oriented programming principles and Java semantics in real-world
applications.

2. To Master the use of client-side technologies such as HTML, CSS, and JavaScript for
interactive web development.

3. To develop skills to implement server-side functionality using technologies like Java,
Node.js, or PHP for dynamic web applications.

4. To build web applications using PHP frameworks and apply the MVC architecture for
organized project development.

5. To apply web frameworks and integrate web services to build, deploy, and manage scalable
web applications.

3. Syllabus:
P}

Unit-1: Web Fundamentals M‘

Web Essentials: Clients, Servers and Communication — The Internet — Basic Internet protocols —
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' World wide web — HTTP Request Message — HI'TP Response Message — Web Clients — Web '
Servers — IITML5 — Tables — Lists — Image — HTMLS5 control elements — Semantic elements —
Drag and Drop — Audio —Video controls - CSS3 — Inline, embedded and external style sheets —
Rule cascading — Inheritance — Backgrounds — Border Imagés — Colors — Shadows — Text —
Transformations — Transitions — Animations

Unit-II: Client Side Scripting Language

Java Script: An introduction to JavaScript-—JavaScript DOM Model-Date and Objects,- Regular |
Expressions- Exception Handling-Validation-Built-in objects-Event Handling DHTML with |

| JavaScript

Unit-I1I: Server Side Programming

| Servlets: Java Servlet Architecture- Servlet Life Cycle- Form GET and POST actions Session
| Handling- Understanding Cookies- Installing and Configuring Apache Tomcat Web Server- |

Database Connectivity: JDBC perspectives, JDBC program example - JSP: Understanding Java
Server Pages- JSP Standard Tag Library (JSTL)-Creating HTML forms by embedding JSP code.

Unit-IV: PHP and XML

Functions: Built-in Functions, User defined functions — Function Prototypes —Recursion —
Command Line Argument -Arrays and Functions — Strings and Functions. Pointers: Declaration —

Pointer operators — Pointer arithmetic -Passing Pointers to a Function — Pointers and one-
dimensional arrays — Dynamic Memory Allocation

Unit-V: Introduction to Ajax and Web Scrvices

' Web services (WSDL)-Consuming a web service, Databasc Driven web service from an application |

| ATAX: Ajax Client Server Architecture-XML Http Request Object-Call Back Methods; Web—‘

Services: Introduction- Java web services Basics — Creating, Publishing, Testing and Describing a |

—SOAP.

Text Books:

1. Deitel and Deitel and Nieto, —Internet and World Wide Web - How to Program, Prentice
Hall, 5*" Edition, 2011.

References:

1. Stephen Wynkoop and John Burke —Running a Perfect Websitel, QUE, 2nd Edition,1999.
2. Chris Bates, Web Programming — Building Intranet Applications, 3rd Edition, Wiley

Publications,
2009

3. Jeffrey C and Jackson, —Web Technologies A Computer Science Perspectivel, Pearson
Education, 2011.

4. Gopalan N.P. and Akilandeswari J., —Web Technologyl, Prentice Hall of India, 2011.

5. UttamK.Roy, —Web Technologiesl, Oxford University Press, 2011.

4. Course Qutcomes:

After successful completion of the course, the student should be able to:

CO. No. Course Outcome
RIOIT602.1 Understand and épply the features of object-oriented program inlg Iparadigm
and Java Semantics S LA
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= R19IT602.2 Understand and apply the concepts ot Client-stde programming
RIOITE02.3 Understam?andapply the concepts of Server-Side
Programming
i RIOITE0D.4 Understand and apply the features of PHP frameworks and project development
— : using MVC Architecture —
Use relevant Web Frameworks along with web services for
R191T602.5 — — =
application building and deployment : |
; | TLlr e ]
R191T603 Basic of Software Testing 30003

1. Course Description:

| This course focuses on equipping students with the knowledge and skills to design and execute

| effective software testing strategies across various domains. Students will learn to define appropriate |

| test cases and understand fundamental concepts in software testing, including strategies and methods |
tailored to specific development scenarios. The course covers selecting suitable tests for different
applications, designing detailed test cases, and preparing comprehensive test plans. Additionally, [
students will gain hands-on experience with automated testing tools to enhance efficiency and |
accuracy in the software testing process. |

2. Course Objectives:

To identifly and define suitable test cases for various software development domains.

2. To gain knowledge of fundamental testing concepts, strategies, and methods for different
software domains.

3. To develop the ability to select the most appropriate tests to ensure software quality in different
scenarios.

| 4. To learn to design effective test cases and prepare comprehensive test plan documents for
software projects.

5. To understand and apply automated testing tools to streamline the software testing process.

3. Syllabus:

Unit-1: Fundamentals of Testing

Testing as an Engineering Activity — Testing as a Process — Basic definitions — Software Testing
Principles — The Tester’s Role in a Software Development Organization — Origins of Defects —
Cost of defects — Defect Classes — The Defect Repository and Test Design — Defect Examples —
Developer/Tester Support of Developing a Defect Repository.

Unit-II: Test Case Design Strategies

Test case Design Strategies — Using Black Box Approach to Test Case Design —Random Testing
— Requirements based testing — Boundary Value Analysis — Equivalence Class Partitioning —
State-based testing — Cause-effect graphing — Compatibility testing — user documentation testing
— domain testing — Using White Box Approach to Test design — static testing vs. structural testing
— code functional testing — Coverage and Control Flow Graphs — Covering Code Logic — Paths
— code complexity testing — Evaluating Test Adequacy Criteria Vo

Unit-111: Levels of Testing W&.ﬂ
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The need for Levers of Testing — Unit Test — Unit Test Planning — Designing the Unit Tests —
The Test Harness — Running the Unit tests and Recording results — Integration tests — Designing
Integration Tests —System Testing — Acceptance testing — Performance testing — Regression
Tesling — Internationalization testing — Ad-hoc testing — Alpha, Beta Tests — Usability and
| Accessibility testing — Configuration testing — Compatibility testing — Website testing.

| Unit-1V: Test Management

People and organizational issues in testing — Organization structures for lesting teams — testing
services — Test Planning — Test Plan Components — Test Plan Attachments — Locating Test Items —
| test management — test process — Reporting Test Results —~ The role of three groups in Test Planning |
| and Policy Development — Introducing the test specialist — Skills needed by a test specialist — |
| Building a Testing Group. '

Unit-V: Test Automation

Software test automation — skill needed for automation — scope of automation — design and
architecture for automation — requirements for a test tool — challenges in automation — Test metrics
| and measurements — project, progress and productivity metrics.

| Text Books:

1. Paul C. Jorgensen, “Software Testing: A Craftsman’s Approach”, Fourth Edition, CRC
Press, 2013.

2. Srinivasan Desikan and Gopalaswamy Ramesh, “Software Testing — Principles and
Practices”, Pearson Education, 2006. |

3. Ilene Bumstein. “Practical Software Testing”. Sprinecr International Edition. 2003,

| References: '

1. Ali Mili, Fairouz Chier, “Software Testing: Concepts and Operations”, Wiley, 2015.

| 2. Dorothy Graham, Mark Fewster, “Experiences of Test Automation: Case Studies of Software
TestAutomation”, Pearson Education, 2012.

3. Aditya P. Mathur, “Foundations of Software Testing  Fundamental Algorithms and
Techniques”, Dorling Kindersley (India) Pvt. Lid., Pearson Education, 2008.

4. Course Outcomes:

After successful completion of the course, the student should be able to:

CO. No. Course Outcome
Defi = - .
RI9TT603.1 € 1n.e the test cases which are suitable for a software development for different
domain
RIOIT603.2 Explain fundamental concepts in software testing, strategies and methods for a

software development for different domains.
R191T603.3 | Determine the suitable tests to be carried out.

R19IT603.4 | Design test cases and prepare a test plan document.

R191T603.5 | Describe the usage of the automatic testing tools.

LIT|P|C
R19IT604 I i i '
ntroduction to Blockchain Technology /4 I 30|03
7 70 1 &
1. Course Description: Iﬁ o
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This course provides a comprehensive understanding of blockchain technology, equipping students
with the ability to describe its foundational concepts and emerging models. Students will explore
the process of cryptocurrency issuance, proot-of-work, and alternative consensus mechanisms,
while also gaining familiarity with the operational aspects of the cryptocurrency ecosystem. The
course emphasizes practical implementation, enabling students to integrate blockchain technology
in various domains, applying it to real-world scenarios and multiple perspectives.

|'
[ 2. Course Objectives:

| 1. To describe the foundational concepts and explain the workings of blockchain technology. |
To explore and comprehend emerging abstract models in blockchain technology.

3. To gain insight into cryptocurrency issuance, proof-of-work, and alternative consensus
mechanisms.

To understand the functional and operational aspects of the cryptocurrency ecosystem.
5. To apply and implement blockchain technology across various domains and perspectives.

{ 3. Syllabus:

Unit-I: Basics of Blockchain

Distributed Database, Two General Problem, Byzantine General problem and Fault Tolerance,
Hadoop Distributed File System, Distributed Hash Table, ASIC resistance, Turing Complete.
Cryptography: Hash function, Digital Signature - ECDSA., Memory Hard Algorithm, Zero |
Knowledee Proof. '

Unit-IT: Blockchain |

Introduction, Advantage over conventional distributed database, Blockchain Network, Mining
Mechanism, Distributed Consensus, Merkle Patricia Tree, Gas Limit, Transactions and Fee,
Anonymity, Reward, Chain Policy, Life of Blockchain application, Soft & Hard Fork, Private
and Public blockchain.

Unit-III: Distributed Consensus

Nakamoto consensus, Proof of Work, Proof of Stake, Proof of Burn, Difficulty Level, Sybil
Attack, Energy utilization and alternate.

Unit-I'V: Cryptocurrency

History, Distributed Ledger, Bitcoin protocols - Mining strategy and rewards, Ethereum -
Construction, DAO, Smart Contract, GHOST, Vulnerability, Attacks, Sidechain, Namecoin

Unit-V: Cryptocurrency Regulation

Stakeholders, Roots of Bit coin, Legal Aspects-Crypto currency Exchange, Black Market and
Global Economy. Applications: Internet of Things, Medical Record Management System,
Domain Name Service and future of Blockchain.

Text Books:

1. Arvind Narayanan, Joseph Bonneau, Edward Felten, Andrew Miller and Steven Goldfeder,
Bitcoin and Cryptocurrency Technologies: A Comprehensive Introduction, Princeton
University Press (July 19, 2016).

2. Imran Bashir, “Mastering Blockchain - Distributed ledgers, dcocpﬁaiigatjbn and smart
contracts explained”, Packt Publishing Ltd., Second Edition, 2017, 44 /-4,
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Refercences:

1. Andreas M. Antonopoulos, Mastering Bitcoin: Unlocking Digital Cryptocurrencies, O’Reilly
Media, Inc., December 2014 i

2. Bikramaditya Singhal, Gautama, Panda, “Beginning Blockchain: A Beginner's Guide to
Building Blockchain Solutions”, Apress.

3. DR. Gavin Wood, “ETHEREUM: A Secure Decentralized Transaction Ledger”, Yellow paper
2014.

4. Course Outcomes:

After successful completion of the course, the student should be able to:
: b
CO. No. ‘ Course Qutcome

R19IT6_04. 1 ‘ Describe and explain blockchain technology

RI19IT604.2 ‘ Understand emerging abstract models for Blockchain Technology.
|

| Understand the process of Cryptocurrencies issuance, proof-of-work and

R19IT604.3 | . : .
| alternative consensus mechanisms and transaction

R19IT604.4 | Familiarize the functional /operational aspects of Cryptocurrency ecosystem

RISITE04.5 Integrate ideas from various domains and implement them using block chain

technology in different perspectives.

e

R19IT605 | Soft Computing Technologies ‘

| 1. Coursc Description: |

This course provides a deep dive into the fundamentals of artificial intelligence, beginning with an
understanding of human intelligence and its connection to Al. Students will explore the basics of
fuzzy logic and neural networks, delving into concepts like fuzzy sets and heuristic approaches
inspired by human reasoning. The course also examines genetic algorithms and random search
procedures, emphasizing their role in self-learning and optimization tasks. In addition, students will
gain exposure to current research problems and methods in soft computing, fostering an
understanding of cutting-edge developments in this field.

2. Course Objectives:

1. To learn the fundamental concepts of human intelligence and how they relate to artificial
intelligence.
2. To gain a foundational understanding of fuzzy logic and neural networks.

3. To explore the concepts of fuzzy sets, fuzzy logic, and the use of heuristics derived from
human experience.

4. To investigate the use of genetic algorithms and random search methods for finding global
optima in self-learning scenarios.

5. To develop familiarity with current research challenges and methods in soft computing

techniques.
3. Syllabus: /’f__/{;’ 4
AL
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Unit-1: Introduction to Soft Computing

Introduction of soft computing, soft computing vs. hard computing, various types of soft
computingtechniques, Fuzzy Computing, Neural Computing, Genetic Algorithms, Associative
Memory, Adaptive Resonance Theory, Classification, Clustering, Bayesian Networks

Unit-II: Artificial Neural Nctworks

Neural Network: Biological arId Art_iﬁcial Neuron, Neural Networks, Supervised and
Unsupervised Learning. Single Layer Perceptron - Multilayer Perceptron — Back propagation
| Learning. |

Unit-111: Fuzzy Systems |

Introduction {O_Fuzzy Logic, Classical Sets and Fuzzy Sets — Classical Relations and F_uzzy_ |'
Relations - Membership Functions -Defuzzification — Fuzzy Arithmetic and Fuzzy Measures - |
Fuzzy Rule Base and Approximate Reasoning !

| Unit-IV: Genetic Algorithms I

| Basic Concepts- Working Principles -Encoding- Fitness Function — Reproduction -Inheritance f

Operators — Cross Over — Inversion and Deletion -Mutation Operator |
I

Unit-V: Hybrid Systems

Hybrnid Sysjcems -Neural ietv;ogs, lEuzzy Logic and Genetic -GA Based Weight Determination 1
— LR- Type Fuzzy Numbers — Fuzzy Neuron — Fuzzy BP Architecture — Learning in Fuzzy BP

lext Books:

1. Herbert Schildt, “C — The Complete Reference”, Tata McGraw Hill Publishing Company, |
New Delhi, 2017. |

| 2. N.P.Padhy, S.P.Simon, “Soft Computing with MATLAB Programming”, Oxford University l

| Press, 2015

3. J.S.R.Jang, C.T.Sun and E.Mizutani, “Neuro-Fuzzy and Soft Computing”, PHI, 2004,
Pearson Education 2004

References:

1. Jyh-Shing Roger Jang, Chuen-Tsai Sun, Eiji Mizutani, —Neuro-Fuzzy and Soft Computing,
Prentice-Hall of India, 2002.

2. KwangH.Lee, —First course on Fuzzy Theory and Applications, Springer, 2005.

3. GeorgeJ. Klir and Bo Yuan, —Fuzzy Sets and Fuzzy Logic-Theory and Applications, Prentice
Hall,1996.

4. S.N.Sivanandam , S.N.Deepa, “Principles of Soft Computing”, Wiley India Pvt. Ltd., 2nd
Edition, 2011.

4. Course Outcomes:

After successful completion of the course, the student should be able to:
CO. No. Course Outcome

R19IT605.1 | Understand human intelligence and Al

R19IT605.2 | Generalize basics of Fuzzy logic and neural networks

Discuss the ideas of fuzzy sets, fuzzy logic and use of heuristics based on human

experience
LA
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Examine with genetic algorithms and other random search procedures useful
R19IT605.4 . . N -

while secking global optimum in self-learning situations an
RIOIT605.5 Experiment some .fami]iarity With. current rf.:search problems and '

research methods in Soft Computing Techniques. e
= m— ML L[t[r]C]
R19IT606 Fundamentals of IT Infrastructure Management 300l0 3—‘|

| 1. Course Description: |

This course provides a comprehensive understanding of IT infrastructure design, starting with the
basics of ITIL and its role in improving IT services. Students will explore various IT infrastructure
management operations and learn to distinguish their key components. The course also covers
strategic methods for managing storage in IT environments and introduces the essentials of security
management in Information Technology. Additionally, students will stay up to date with the latest
| global trends in IT, gaining insight into current innovations and how they impact the industry
- worldwide.

2. Course Objectives:

To learn the fundamental principles of IT infrastructure design and the ITIL framework.

2. To develop the ability to differentiate between different 1T infrastructure management |
operations.

3. To gain knowledge of strategic methods for managing storage in IT systems.
To learn the principles and practices of security management in Information Technology.

5. To gain detailed knowledge of recent trends and innovations in [T on a global scale.

3. Syllabus:

Unit-I: IT Infrastructure: Overview

Introduction - Challenges in IT Infrastructure Management, Design Issues-Determining
Customer's Requirements, IT Systems and Service Management Process, IT Infrastructure Library.

Unit-11: IT Infrastructure Management

Service Delivery Process: Service Level Agreements, Financial Management, IT Service Continuity
Management, Capacity Management, Availability Management.

Unit-III: Storage Management

Introduction, Backup and Storage, Archive and Retrieve, Disaster  Recovery, Space
Management, Database and'Application Protection, BMR, and Data Retention.

Unit-IV: Security Management

Security Management: Introduction, Computer Security, Internet Security, Physical Security,
Identity Management, Access Control, Intrusion Detection.

Unit-V: Emerging Trends in IT

Communication (GSM), Bluetooth, Infrared Technology.

E-Commerce, Electronic Data Interchange, Global System for Mobile @ [
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Text Books:

1. Phalguni Gupta, “IT Infrastructure and Its Management”, Tata McGraw Hill Publishing
Company, New Delhi, 2010.

2. Rich Schicsser. "IT Systems Management: Designing Implementing amd Managing World-
Class Intrastructures™. Pearson. 2001.

J References: |
| 1. S.C.Mourya,” 1T Infrastructure and lts Ménagerﬂent- A conceptual Approach”, Technical '
! Publications, 2014,

2. Anita Sengar “IT Infrasiructure Management”, S K Katatia publicaions, 2012, |
3. Mani Subrahmanian, “Network Management, Principles and Practice”, Pearson |
Education,2010. il - cow)
4. Course Outcomes:
After successful completion of the course, the student should be able to:
| =

|
|
! R19IT606.1 | Understand the basics of IT infrastructure design and ITIL.

| R19IT606.2 | Distinguish between various IT Infrastructure Management Operations.

R191T606.3

CO. No. [ Course Qutcome

| Understandthe strategic  methods  of storage |
- management in Information Technoloay. |

1 2 VAV ‘:\‘l“il—‘ iy 1{11U\A/ ihe Q@r' IRV ""'d""‘"t"l"‘"l‘ ;ll {H"‘i"l!\'/“;t: Tn—‘u'}"nu‘l()u'\i
RIOTT666:4 Able o know the Secunily Manageiment i Information Tecimology

| ——
R19IT606.5 ‘ Able to Know about the Detailed Knowledge of IT Recent Trends in Globally.

L T P|C
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R191IT607 Mobile Application Development

1. Course Description:

This course focuses on the intricacies of mobile application design and development, starting with
an exploration of the challenges developers face in creating user-friendly and efficient applications.
Students will learn to apply practical knowledge to design mobile applications that meet specific
requirements, and they will implement these designs using the Android SDK. The course covers the
development of applications utilizing various components of the Android framework, equipping
students with the skills to build robust mobile solutions. Additionally, learners will gain hands-on
experience in integrating file handling and database management into their Android applications,
ensuring they can create fully functional and data-driven mobile experiences.

2. Course Objectives:

1. To understand and articulate the common challenges faced in the design and development of
mobile applications.

2. To utilize practical knowledge to create designs for mobile applications tailored to specific

user needs. ) -
3. To learn to implement mobile application designs using the id-Sofiware Development
Kit (SDK).
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| 4. To gain experience in developing mobile applications utilizing various components ol the
Android framework.

5. To develop Android applications that effectively integrate file handling and database |

management functionalities.

3. Syllabus:

Unit-1: Fundamentals of Android

Introduction to Android, Android versions and its feature,Android Development Environment -
| System Requirements, Android SDK, Installing Java, and ADT bundle - Eclipse Integrated |
Development Environment (IDE), Creating Android Virtual Devices (AVDs)- Market and
business drivers lor mobile applications — Requirements gathering and validation for mobile

applications.

Unit-II: Design Aspcects

Introduction — Basics of embedded systems design — Embedded OS - Design constraints for mobile
applications. both hardware and software related — Architecting mobile applications — Android
Libraries, Application Framework, Creating a New Android Project , Defining the Project Name
and SDK Settings, Project Configuration Settings, Configuring the Launcher Icon, Creating an
Activity, Running the Application in the AVD, Stopping a Running Application, Modifying
the Example Application, |

Reviewing the Layout and Resource Files

Unit-111: Android Development Platform

Understanding Java SE and Virtual Machine, The Directory Structure of an Android Project,
CommonDefault Resources Folders, The Values Folder, Leveraging Android XML, Screen Sizes , |
' Launching Your Application: The AndroidManifest.xml File,Creating Your First Android
Application

Unit-I'V: Android Framework Overview

Android Application Components, Android Activities: Defining the UI, Android Services:
Processing inthe Background, Broadcast Receivers: Announcements and Notifications Content
Providers: Data Management, Android Intent Objects: Messaging for Components, Android
Manifest XML: Declaring Your Components, Views and View Groups, Android Layout Managers,
The View Hierarchy, Designing an Android User Interface using the Graphical Layout Tool

Unit-V: Files, Content Providers, and Databases

Saving and Loading Files, SQLite Databases, Android Database Design, Exposing Access to a Data
Source through a Content Provider, Content Provider Registration, Native Content Providers,
Packaging and deployment — Interaction with server side applications — Using Google Maps, GPS
and Wifi —Integration with social media applications

Text Books:
1. Code Complete: A Practical Handbook of Software Construction, 2016, 2nd Edition by
Steve McConnell.

2. Mobile Apps Made Simple: The Ultimate Guide to Quickly Creating, Designing and
Utilizing MobileApps for Your Business, 2016,2nd Edition by Jonathan McCallister
3. Android Application Development Cookbook- 2016, Second Edition by Rikk Boyer and Kyle
Mew A E A -
&~
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References:

I. Jeff McWherter and Scott Gowell, "Professional Mobile Application Development", Wro;
2012

2. Charlie Collins, Michael Galpin and Matthias Kappler, “Android in Practice”, DrecamTech,

2012

James Dovey and Ash Furrow, “Beginning Objective C”, Apress, 2012.

4. David Mark, Jack Nutting, Jeff LaMarche and Frederic Olsson, “Beginning iOS 6
Development: Exploring the 10S SDK”, Apress, 2013.

29

4. Course Outcomes:

After successful completion of the course, the student should be able to:

CO. No. [ Course Qutcome

R19IT607.1 Describe the challenges in mobile application dcsign and development |

Use Practical Knowledge of the design for mobile applications forspecific |

RIOIT607.2 | | \iirements

R19IT607.3 | Implement the design using Android SDK

R19IT607.4 | Develop applications using components of android framework _ '

R19IT607.5 | Develop android applications including files and databases

|

' 9IT6S i - ’
| R19IT651 | Basics of Cloud Technology ‘2 023 |

1. Coursc Description:

Delve into Cloud Computing fundamentals, virtualization, and deployment models, alongside
software security objectives, design principles, and development practices. Assess risks, challenges,
and threats to infrastructure, data, and access control, while addressing security architecture issues,
identity management, and autonomic security for comprehensive cloud protection and management

2. Course Objectives:

To make students familiar with:
1. Fundamentals of Cloud Computing

2. The Concepts of Virtualization and the Cloud delivery and Deployment Models

3. Cloud computing software security objectives, design principles and development practices

4. Cloud computing risks, challenges and threats to infrastructure, data and access control

5. Cloud computing security architectural issues, Identity management and Autonomic security
3. Syllabus:

Unit-I: Cloud Computing fundamentals

Essential characteristics, Architectural Influences, Technological Influences, and Operational

Influences.
I

711

Unit-II: Cloud Computing Architecture AL NN
ard of Studies
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Cloud Delivery models, The SPI Framework, Cloud Software as a Service (SaaS) , Cloud Platform
as a Service(PaaS), Cloud Infrastructure as a Service(laaS), Cloud deployment models, Public
Clouds, Community Clouds, Hybrid Clouds, Alternative Deployment models, Expected benefits.

Unit-III: Cloud Computing Software Security fundamentals

Cloud Information Security Objectives, Confidentiality, Integrity, Availability, Cloud Sccurity
Services, Relevant Cloud Security Design Principles, Secure Cloud Software Requirements, Secure
Development practices, Approaches to Cloud Software Requirement Engineering. Cloud Security |

Policy Implementation.

Unit-IV: Cloud Computing Risk Issues & challenges

Cloud Computing Risk Issues: The CIA Traid, Privacy and Compliance Risks, Threats to
Infrastructure, Data and Access Control, Cloud Access Control Issues, Cloud Service Provider [

Risks. |

Unit-V: Cloud Computing Security Architecture [

Architectural Considerations, General Issues, Trusted Cloud Computing, Secure Execution
environments and Communications, Micro architectures, Identity Management and Access Control, |

| Autonomic Security

| List of Experiments:

1. Install Virtual box and create a windows/linux virtual image and analyze the virtual
configuration

2. Register with Amazon AWS and create a windows/linux instance and connect with RDP and
create S3 buckets.

3. A case study on Amazon Elastic Cloud Services
A case study on Azure
5. Installation and Configuration of Just cloud.

Text Books:

1. Ronald L. Krutz, Russell Dean Vines, “Cloud Security A Comprehensive Guide to secure
Cloud Computing” Wiley.

References:

1. John W. itinghouse james F. Ransome, “Cloud Computing Implementation, Management and
Security”, CRC Press

2. Borko Furht. Armando Escalante, “Handbook of Cloud Computing”, Springer
3. Charles Badcock, “Cloud Revolution” , TMH

4. Course Outcomes:

After successful completion of the course, the student should be able to: / ‘
47 |
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CO. No. ' Coursc Qutcome

R19IT651.1 Articulate the main concepts, key technologies, strengths, limitations of cloud

computing and the possible applications for state-of-the-art cloud computing.

Identify the architecture and infrastructure of cloud computing, including cloud

2
RIPING-. 2 delivery and deployment models.

Analyze the core issues of cloud computing such as security, privacy, and

RIOIT651.3 | . -
interoperability

RI19IT651.4 | ldentify problems and analyze the various cloud computmg solutions. |

‘ Analyze appropriate cloud computing solutions and recommendations according

i | to the applications used.

R19IT652

Introduction to Computer Networks % : OT g ‘__E,j

| 1. Course Description:

This course provides a comprehensive understanding of computer networks, beginning with the
division of network functionalities into layers and the role of transmission media. Students will
study data link layer protocols and be introduced to IEEE standards that define how networks ‘
| operate. The course also covers the tracing of data flow between nodes in a netwerk, previding

| insights mto how infonnatlou is transmitted efficiently. Learners will gain a solid under;tanding of |
mamn o~ A A~ TR ~11. A~ .,'ﬁﬂvlll
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| famlharlze themselves with various network applications and their functionalities, preparing them

for practical applications in the field of networking. |

'__2. Course Objectives: _my
1. To learn the concept of dividing network functionalities into layers and understand the role of
transmission media.

2. To study various data link layer protocols and get introduced to IEEE networking standards.

3. To understand how data flows from one node to another in a network.

4. To gain knowledge of various routing protocols used for directing data in networks.

5. To explore common network applications and understand their functionalities in network
environments.

3. Syllabus:

Unit — I: Networking Fundamentals

Computer Networks Applications-Network Types: PAN, LAN, MAN and WAN Network-
Internet-Reference Models: OSI Reference Model-TCP/IP Reference Model-Comparison of OSI
and TCP/IP-Critique of Reference Models.

Unit-II: Datalink Layer

Framing; Error control including Bit-parity, CRC and Hamming Codes; Reliable transmission and
Automatic Repeat Request (ARQ) protocols including Stop-and-Wait, Go-back-N, Selective
Repeat. Performance analysis of ARQ protocols. Example protocols such as HDLC and PPP.
Unit — I11: Transport Layer

Elements of Transport Layer Protocols, The Internet Transport Protocols: Details of TCP header
and operation, Performance problems in Computer Networks, UDP Header.

Unit — IV: Network Layer

Network Design issues, Routing protocols including distance-vector and link-state, a@proaches
Routing Algorithms including Dijkstra's algorithm and distributed Bellman- Fo;gf alf;ofjthha

4
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Example protocols: OSPF, RIP, BGP. Approaches to Congestion Control, Packet scheduling, Ipv4
and Ipv6 addreqqiuo and headers. Gateway protocol concepts.

DNS-T The Domain Name Systcm Electronic mail, The World wide web: Architectural overview,
' FTP, HITTP and Mobile wcb.

| List of Experiments:

| 1. Setting up LAN connections using Ethernet cables, configure 1P addresses and subnet

‘ masks manually and using DHCP.

2. Installing and configuring a simple HTTP server (e.g., Apache, Nginx), Creating and
| hosting a basic website, and accessing the website from different computers within the |
I network.

3. Setting up an FTP server, Uploading and downloading files using FTP clients & explore
FTP commands and permissions.

4. Configuring a DNS server (e.g., BIND) for domain name resolution, Creating and
managing DNS records (A, CNAME, MX records), Testing name resolution using
nslookup and dig commands.

5. Configuring a firewall (e.g., iptables) to allow/block specific traftic, implementing access
control lists (ACLs) to restrict network access, Testing firewall rules and monitoring
network traffic.

6. Setting up a wireless access point (WAP) and configuring SSIDs and security settings,
connecting devices to the wireless network and test connectivity & Analyze wireless
network performance and signal strength.

7. Using network monitoring tools (e.g., Wireshark) to capture and analyze network packets, |

I identify network protocols, traffic patterns, and anomalies, troubleshoot network issues !

based on packet analysis.

8. Designing and simulate network topology with routers, switches, PCs using network
simulation software (e.g., Cisco Packet Tracer, GNS3) & Configuring routers with RIP to
connect different network.

9. Simulate OSPF protocol in Packet Tracer / GNS3 to optimize network selection among
routers.

10. Test network behavior after configuring exterior protocol EIGRP.

Text Books:

1. JamesF. Kurose, KeithW. Ross, “Computer Networking: A Top-Down Approach”, Seventh
Edition, Pearson Education, 2017.
2. S.Tanenbaum,David J,Wetherall, “Computer Networks Andrew S”. Pearson Education
India 5™ Edition, 2013
References:
1 LarryL.Peterson,BruceS.Davie,“ComputerNetworks: ASystemsApproach”,FifthEdition,Morg
an Kaufmann Publishers, 2011.
2 BehrouzA .Forouzan, “DatacommunicationandNetworking”,FourthEdition, TataMcGraw —
Hill, 2011

4. Course Qutcomes:

CO. No. Course Outcome
RIOIT652.1 Understanding of networking concepts, including protocols, topologies,
. addressing schemes, and OSI/TCP/TP models.
R19IT652.2 Articulate the functions and operations of data link layer protocols such as
HDLC, PPP, Ethernet, and IEEE 802.11.
R19IT652.3 Describe and differentiate between various transport layer prﬁtacols such as
TCP (Transmission Control Protocol) and UDP (User Da[t/z(gram Proteeot)
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‘ R19IT652.4 ‘ Comprehend the role and [unctions of the network layer in the OS1 and ‘

TCP/IP models, including routing, addressing, and packet forwarding.

R19IT652.5 Describe and differentiate between various application layer protocols such
as HTTP, FTP, SMTP, DNS, and their functionalities.
| = ———=
R191T653 ‘ Game Programming Fundamentals ;—% ! ;) ! —gj —-!

- B =

1. Course Dcscripﬁon:

This course helps the students to gain foundational knowledge in the video game development |
process. In this course, The students can able to learn about the Game Design, Game play |
Development, Understand the inner workings of an engaging game such as game play mechanics, |
artificial intelligence, and user experience, Game Assels.

2. Course Objectives:

|
— —1
|
[
{

1. To learn Game Essentials, Types of Games, Stages of Design process

3. Svllabus:

2. To understand requirements of designing a game
3. To learn how a concept tumns into a game, and game world
4. To create a expressive play, characters in the game

|
|
5. To learn general principles of level design and design issues of online gaming ]

Unit — I:Design and I_)(f\{e!(lplnenf of Games
Games and Video Games: Game, Conventional Games Versus Video Games, Games for |
Entertainment, Serious Games; Designing and Developing Games: An Approach to the Task, [
Key Components of Video Games, The Structure of a Video Game, Stages of the Design Process, |
Game Design Team Roles, Game Design Documents, The Anatomy of a Game Desigrer.

Unit-II: Understanding the Game Genres

The Major Genres: Genre, The Classic Game Genres; Understanding Your Player:
VandenBerghe‘s Five Domains of Play, Demographic Categories, Gamer Dedication, The
Dangers of Binary Thinking; Understanding Your Machine: Home Game Consoles, Personal
Computers, Portable Devices Other Devices.

Unit - III: GAME World

Game Concepts: Getting an Idea, From Idea to Game; Concept Game Worlds: Game World,
The Purposes of a Game World, The Dimensions of a Game World, Realism

Unit — IV: Characteristics of GAME & Story Telling

Creative and Expressive Play: Self-Defining Play, Creative Play, Other Forms of Expression,
Game Modifications; Character Development: The Goals of Character Design, The Relationship
Between Player and Avatar, Visual Appearances, Character Depth, Audio Design; Storytelling:
Put Stories in Games, Key Concepts, The Storytelling Engine, Linear Stories, Nonlinear Stories,
Granularity, Mechanisms for Advancing the Plot, Emotional Limits of Interactive Stories, Scripted
Conversations and Dialogue Trees, When to Write the Story, Other Considerations

Unit — V:Creating the User Experience

General Principles of Level Design:Level Design, Key Design Principles, Layouts, Expanding
on the Principles of Level Design, The Level Design Process, Pitfalls of Level Design; Design
Issues for Online Gaming: Online Games, Advantages of Online Games, Disadvantages of
Online Games, Design Issues, Technical Security, Persistent Worlds, Soc.iale_.gblen;}s

Text Books: LA

i
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1. Ernest Adams,” Fundamentals of Game Design™, Third Edition, by, New Riders,

2022.1SBN: 9780133435726

References:

. 2. Data types and multi-platform issucs. |
3. 3D graphics. 3D objects and conventions. Coordinate systems and transformations. Coding /
drawing. Drawing and managing 3D objects.
4. Input and sounds. Handling buttons and other input devices. The XBox 360 controller. Multi-
channel sound. Managing game sounds
5. Simple game physics. Moving objects. Concepts in collision detection
i 6. Cameras and images. Cameras: Othographic, bitmap and perspective views. Loading, drawing
| and managing images.
7. Texture mapping. Basic concepts of texture application. UV coordinates, texels and rendering
operations
8. Mini Project

List of Experiments:
L.

I. Tynan Sylvester, “Designing Games: A Guide to Engineering Experiences”, OREILLY
Publication, 2013.
2. Briar Lee Mitchell, “Game Design Essentials™, Sybex Publications, 2013.

OpenGL. OpenGL graphics library: basic concepts and usage

5. Course Outcomes:

' CO. No. | Course Outcome sy
| RIQITESD 1 - Examine the Game Lssentials, Types of Games, Stages of Design process
i
R191T653.2 | Identify the requirements of designing a game
R19IT653.3 | Creatc a cxpressive play and characters in the game
R191T653.4 Experiment with the various components of storytelling
R19IT653.5 i\plf)l}l): uthe general principles of level design and design issues of online
L
R19MEG601 Product Design and Innovation
30|03

1.Course Description:

This course explores the principles, methodologies, and practices involved in the creation and
innovation of products. Students will learn about the complete product design process, from initial
research and concept development to prototyping and final production. The course integrates design
thinking, user-centered design, and lean methodologies to foster a deep understanding of how to create
innovative and marketable products. Through a combination of theoretical knowledge and practical
exercises, students will develop the skills necessary to generate creative ideas, solve complex design
problems, and bring their concepts to life.

2. Course Objectives:

n |
1/ |

1. Understand the Fundamentals of Product Design and {nn'ovati(}u

2. Apply Design Thinking Principles / N A~
3. Conduct Effective Research and Analysis G;;i" S
4. Develop Prototypes and Iterate Designs .
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5. Manage the Product Development Process
6. Present and Communicate Design ldeas

3.Syllabus

Unit-I: Introduction

Need for design creativity — creative thinking for quality — essential theory about directed creativity

Unit-II: Mechanism of Thinking and Visualization

Definitions and theory of mechanisms of mind heuristics and models: attitudes, Approaches and Actions |
that support creative thinking - Advanced study of visual elements and principles- line, plane, shape,
form, pattern, texture gradation, colour symmetry. Spatial relationships and compositions in 2 and 3
dimensional space - procedure for genuine graphical computer animation — Animation acrodynamics —
virtual environments in scientific Visualization — Unifying principle of data management for scientific
visualization — Unifying principle of data management for scientific visualization - Visualization
benchmarking

Unit-IIl: Creativity

| Recycling and availability-Creativity and customer neceds analysis — Innovative product and service |

| Unit-1V: Design

Methods and tools for Directed Creativity — Basic Principles — Tools of Directed Creativity — Tools that
prepare the mind for creative thought — stimulation of new ideas — Development and Actions: -
Processes in creativity ICEDIP — Inspiration, Clarification, Distillation, Perspiration, Evaluation and
Incubation — Creativity and Motivation the Bridge between man creativity and thce rewards of |
innovativeness — Applying Dirccted Creativity to the challenge ol quality management '

Process Design, Emotional Design — Three levels of Design — Visceral, Behavioural and Reflective-

designs, future directions in this application of creativity thinking in quality management

Unit-V: Innovation

Achieving Creativity — Introduction to TRIZ methodology of Inventive Problem Solving - the essential
factors — Innovator’s solution — creating and sustaining successful growth — Disruptive Innovation
model — Segmented Models — New market disruption - Commoditation and DE-commoditation —
Managing the Strategy Development Process — The Role of Senior Executive in Leading New Growth
— Passing the Baton

Text Books:

1. Donald A. Norman,” Emotional Design”, Perseus Books Group New York, 2004
2. Geoffrey Petty,” how to be better at Creativity”, The Industrial Society 1999

Reference Books:

1. Clayton M. Christensen Michael E. Raynor,” The Innovator’s Solution”, Harvard Business
School Press Boston, USA, 2003

2. Semyon D. Savransky,” Engineering of Creativity — TRIZ”, CRC Press New York USA,” 2000

3. Rousing Creativity: Think New Now, Floyd Hurr, ISBN 1560525479, Crisp Publications Inc.
1999
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4. Coursc Qutcomes:

After successful completion of the course, the student should be able to:

CO. No. ; Course Qutcome

R19ME601.1 (Understand) Understand the various techniques adopted for stimulating creativity
and innovation

R19MEG601.2 (Apply) Apply the techniques to the design and development of new products
i ‘i |
RI9ME601 .3 J (Analyze) Identify and analyse the product design and development processes in the
manufacturing industry. |
(Apply) Apply creative process techniques in synthesizing information, problem-
solving and critical thinking.

R19ME601.4

R19ME601.5 (Apply) Use the Product Design and Development Process, as a means to manage
the development of an idea from concept through to production.

L|T ‘ Pl €
R19MEG602 3D Printing and Tooling T
|

130

| hands-on cxpericnce, cnabling students (o design, print, and evaluate 3D-printed components. Key

1. Coursc Dcescription:

‘Lhis course provides an in-depth exploration ol 3D printing technologies and their applications in
modern tooling and manufacturing processes. Students will gain a comprehensive understanding of |
additive manufacturing techniques, materials used in 3D printing, and the design considerations
necessary for creating functional and efficient tools. The course combines theoretical knowledge with

topics include CAD modelling, the operation of 3D printers, post-processing techniques, and the
integration of 3D printing into traditional manufacturing workflows.

2. Course Objectives:

1. Understand the Fundamentals of 3D Printing

2. Apply design principles that take into account the limitations and advantages of 3D printing,
such as support structures, layer orientation, and material properties.

3. Understand the properties of various 3D printing materials, including plastics, metals, and
composites. ’

4. Apply post-processing methods such as sanding, painting, and annealing to improve the
quality and functionality of 3D-printed parts.

5. Analyze the benefits and challenges of integrating 3D printing into existing manufacturing
workflows.

3.Syllabus

Unit-1: Introduction

Need - Development of AM systems — AM process chain - Impact of AM on Product Development -
Virtual Prototyping- Rapid Tooling — RP to AM -Classification of AM processes- Applications.

Unit-TT: Reverse Engineering and CAD Modelling

!

Basic concept- Digitization techniques — Model reconstruction — /‘f)@iajfj{qggssmg for Rapid
Prototyping: CAD model preparation, Data requirements — Geéij"féfﬁ'é' modelling techniques:
Wireframe, surface and.solid modelling — data formats - Data interfacing, Part orientation and support
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' geHeration, Support structure design, Model Slicing, Tool path generation Software for AM- Case |
studies.

Unit-I11: Liquid Based and Solid Based Additive Manufacturing Systems

Stereo lithography Apparatus (SLA): Principle, pre-build process, part-building and post-build
processes, photo polymerization of SL resins, part quality and process planning, recoating issues,
materials, advantages, limitations and applications. Solid Ground Curing (SGC): working principle,
process, strengths, weaknesses and applications. Fused deposition Modeling (FDM): Principle, details
of processes, process variables, types, products, matcrials and applications. Laminated Objcct|
Manufacturing (LOM): Working Principles, details of processes, products, materials, advantages,
limitations and applications - Case studies

Unit-IV: Powder Based Additive Manufacturing Systems

Selective Laser Sintering (SLS): Principle, process, Indirect and direct SLS- powder structures,
materials, post processing, surface deviation and accuracy, Applications. Laser Engineered Net Shaping
(LENS): Processes, materials, products, advantages, limitations and applications— Case Studies.

Unit-V: Tooling

Classification, Soft tooling, Production tooling, Bridge tooling, direct and indirect tooling, Fabrication
processes, Applications Case studies automotive, acrospace and electronics industries.

i Text Books:

|
1. Chua, C.K.,Leong K.F. and Lim C.S.. “Rapid prototyping;: Principles and applications”, second |
edition, World Scientific Publishers, 2010.

2. Gibson, I., Rosen, D.W. and Stucker, B., “Additive Manufacturing Methodologies: Rapid
Prototyping to Dircct Digital Manufacturing”, Springer, 2010.

Reference Books:
1. Gebhardt, A., “Rapid prototyping”, Hanser Gardener Publications, 2003
2. Kamrani, A.K. and Nasr, E.A., “Rapid Prototyping: Theory and practice”, Springer, 2006.

3. Hilton, P.D. and Jacobs, P.F., Rapid Tooling: Technologies and Industrial Applications, CRC
press, 2005.

4. Liou, L.W. and Liou, F.W., “Rapid Prototyping and Engineering applications: A toolbox for
prototype development”, CRC Press, 2011,

4. Course Qutcomes:
After successful completion of the course, the student should be able to:

CO. No. Course Qutcome

R19ME602.1 | (Understand) Understand the history, concepts and terminology of additive
manufacturing

RI9ME602.2 (Apply) Apply the reverse engineering concepts for design development

), }
R19ME602.3 (Understand) Understand the variety of additive manufaqi?.;éﬁlg‘ _t_é_chniques
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’ R19ME602.4 ‘ (Apply) Design and develop newer tooling models ‘

(Analyze) Analyse the cases relevant to mass customization and some of the ‘

RI19ME602.5 _ i )
important research challenges associated with AM and its data processing tools
‘ L[T ‘ P[C|
RI19ME603 Quality Management =T 7
J | '3/0l0 3|

1.Course Description:

This course provides a comprehensive overview of quality management principles, practices, and
methodologies. Students will explore the concepts and tools necessary to ensure quality in products and
services, focusing on both theoretical foundations and practical applications. Topics covered include
the history and evolution of quality management, key quality frameworks and standards (such as ISO
9001), statistical quality control. Six Sigma, and Total Quality Management (TQM). Through case
studies, real-world examples, and hands-on projects, students will learn how to implement quality
management systems and continuous improvement initiatives to enhance organizational performance.

2. Course Objectives:

1. Trace the historical development of quality management and its key contributors.

2. Develop and implement quality management systems (QMS) in organizational settings. |
3. Uulize various 100is such as Pareto charls, cause-and-eltect diagrams, and tlowcharts to |
l identify and solve quality issues.
‘ 4. TImplement process improvement strategies to enhance efficiency and effectiveness.
! 5. Develop strategies to improve customer satisfaction and loyalty. [
i 6. Implement best practices from different quality standards to improve organizational
performance.
3.Syllabus

Unit-I: Introduction

Introduction - Need for quality - Evolution of quality - Definitions of quality - Dimensions of product
and service quality - Basic concepts of TQM - TQM Framework - Contributions of Deming, Juran and
Crosby - Barriers to TQM - Customer focus - Customer orientation, Customer satisfaction, Customer
complaints, and Customer retention.

Unit-II: TQM Principles

Leadership - Quality Statements, Strategic quality planning, Quality Councils - Employee involvement
- Motivation, Empowerment, Team and Teamwork, Recognition and Reward, Performance appraisal -
Continuous process improvement - PDCA cycle, 5S, Kaizen - Supplier partnership - Partnering,
Supplier selection, Supplier Rating.

Unit-III: TQM Tools And Techniques I

The seven traditional tools of quality - New management tools - Six Sigma: Concepts, Methodology,
applications to manufacturing, service sector including IT - Benchmarking - Reason to bench mark,
Bench marking process - FMEA - Stages, Types.

7k |
Unit-1V: TQM Tools And Techniques 11 / N LA -

U
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Quality Circles - Cost of Quality - Quality Function Deployment (QFD) - Taguchi quality loss function
- TPM - Concepts, improvement needs - Performance measures.

Unit-V: Quality Management System

Introduction—Benefits of ISO Registration—ISO 9000 Series of Standards—Sector-Specific
Standards—AS 9100, TS16949 and TL 9000-- ISO 9001 Requirements—Implementation—
Documentation—Internal Audits—Registration- Environmental Management System: Introduction—
ISO 14000 Series Standards—Concepts of ISO 14001—Requirements of 1SO 14001—Benefits of
EMS.

| Text Books: !

1. Dale H.Bestertiled, Carol B.Michna,Glen H. Besterfield,Mary B.Sacre,Hemant Urdhwareshe
and Rashmi Urdhwareshe, “Total Quality Management”, Pearson Education Asia, Revised
Third Edition, Indian Reprint, Sixth Impression, 2013.

2. James R. Evans and William M. Lindsay, "The Management and Control of Quality", 8th
Edition, First Indian Edition, Cengage Learning, 2012.

Reference Books:

1. Janakiraman. B and Gopal .R K., "Total Quality Management - Text and Cases", Prentice Hall
(India) Pvt. Ltd., 2006.
2. Suganthi.L and Anand Samuel, "Total Quality Management", Prentice Hall (India) Pvt. Ltd.,

| 2006. |
1SO 9001-2015 standards

(5]

4. Course Outcomes:
After successful completion of the course, the student should be able to:

CO. No. ‘ Course Outcome

(Understand) Acquire the basic concepts of total quality management and

L1 I L contributions by Deming, juran and Crossby.

R19ME603.2 | (Understand) Acquire the knowledge of total quality management principles and
apply the same in manufacturing and service organizations

R19ME603.3 | (Apply) Explain the various tools and techniques of total quality management
and solve various quality-related problems.

(Apply) Explain the various tools and techniques and apply the concepts of Six
Sigma in the manufacturing &service sectors.

R19ME603.5 | (Apply) Apply ISO 9000-2000 & ISO 14000 quality systems in a product and
service organization.

R19ME603.4

R19ME604 Enterprise Resource Planning

1.Course Description: /YA

[
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This course offers a comprehensive understanding of Enterprise Resource Planning (ERP) systems and
their role in integrating various business processes across an organization. Students will learn about the
core components of ERP systems, including modules for finance, human resources, supply chain
management, and customer relationship management. The course covers the selection, implementation,
and management of ERP systems, as well as the challenges and best practices associated with ERP
projects. Through case studies, practical exercises, and real-world examples, students will gain the skills
necessary to effectively utilize ERP systems to improve organizational efficiency and decision-making. |

2. Course Objectives:

] 1. Define ERP and explain its purpose and importance in modern organizations. I

2. Understand the technological advancements that have shaped ERP systems.

3. Map out key business processes and identify how they arc integrated within an ERP system.
4. Develop criteria for selecting the appropriate ERP system for an organization.

5. Learn best practices for project management, including risk management and change

management.
6. Understand the future direction of ERP systems and their potential impact on businesses.

3.Syllabus

Unit-I: Enterprise Resource Planning

Principle — ERP framework — Business Blue Print — Business Engineering vs Business process Re-
Engineering — Tools — Languages — Value chain — Supply and Demand chain — Extended supply chain
management — Dynamic Models —Process Models.

Unit-1I: Technology and Architecture

Client/Server architecture — Technology choices — Internet direction — Evaluation framework — CRM —
CRM pricing — chain safety — Evaluation framework. |

Unit-III: ERP System Packages

SAP, People soft, Baan and Oracle — Comparison — Integration of different ERP applications — ERP as
sales force automation — Integration of ERP and Internet — ERP Implementation strategies —
Organisational and social issues.

Unit-I'V: ERP Architecture

Overview — Architecture — AIM — applications — Oracle SCM.SAP: Overview — Architecture —
applications -Before and after Y2k — critical issues — Training on various modules of IBCS ERP
Package-Oracle ERP and MAXIMO, including ERP on the NET

Unit-V: ERP Procurement Issues

Market Trends — Outsourcing ERP — Economics — Hidden Cost Issues — ROI — Analysis of cases from
five Indian Companies.

Text Books:

1. ERPWARE, ERP Implementation Framework, Garg & Venkitakrishnan, Prentice Hall, 1999
2. Sadagopan.S , ERP-A Managerial Perspective, Tata Mcgraw Hill, 1999.

Reference Books:

1. Jose Antonio Fernandez, The SAP R/3 Handbook, Tata Mcgrawﬂgl,ll ?98.
/ / k_{-— A
G‘-\.&/
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2. Thomas E Vollmann and BeryWhybark, I\_/lanufacluring and Control Systems, Galgothia
Publications, 1998.

3. Vinod Kumar Crag and N.K.Venkitakrishnan, Enterprise Resource Planning —Concepts and
Practice, Prentice Hall of India, 1998.

4, Course Outcomes:

After successful completion of the course, the student should be able to:

CO. No. | Course Qutcome
|

(Understand) Provide an integrated view of the various facets of business, including
planning, manufacturing, sales, finance and marketing.

R19ME604.1

(Understand) Understand the development of software to integrate business
RI9MEG604.2 | aciivities such as inventory management and control, order tracking, customer
| service, finance and human resources.

RI9ME604.3 | (Apply) Become aware of the software applications and tools that are available to
business to use to drive out costs and improve efficiency.
(Apply) Identify the important business functions provided by typical business

i e software such as enlerprise resource planning and customer relationship management
| |
' (Analyze) Devcelop skills necessary for building and managing rclationships with |
i | customers. and stakcholders.
|IL|T|P | C
R19MEG605 Micro Electro Mechanical Systems 1
310103

1.Course Description:

This course explores MEMS and Microsystems, covering materials, working principles, mechanics,
scaling laws, design considerations, fabrication processes (including photolithography and
micromachining), packaging technologies, and micrometrology techniques. Emphasis is on integrating
theory with practical applications across various industries.

2. Course Objectives:

1. Understand MEMS materials and fabrication techniques to design microsystems for diverse
applications.

2. Learn scaling laws and engineering principles to optimize the design and performance of
MEMS devices.

3. Implement advanced micromachining processes for precise fabrication of microstructures.

4. Understand packaging technologies to ensure reliability and functionality of microsystems.

5. Utilize micro metrology tools for accurate characterization and analysis of MEMS

components,
3.Syllabus
7 77 T 1
Unit-1: Introduction ?4/5}‘*-;#’\“ -
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Overview of MEMS and Microsystems: MEMS and Microsystems, Evolution of Microfabrication,
Microsystems and Microelectronics, Microsystems and miniaturization-Materials for MEMS and
Microsystems: substrates and wafers, active substrate materials, Silicon, Gallium Arsenide,
Piezoelectric Crystals, Polymers, Packaging materials-Working principles of Microsystems: micro
sensors, micro actuation, MEMS with microactuators, Micro accelerometers, micro fluidics-
Applications of Microsystems in various industries.

Unit-11: Mechanics, Scaling and Design

Engineering Mechanics for Microsystems design: Introduction, Static bending of Thin Plates, |
Mechanical Vibration, Thermomechanics, Thermofluid, Engineering and microsystem design, Laminar
fluid flow, Incompressible fluid Flow, Heat conduction in solids-scaling Laws in Miniaturization,
Introduction to scaling, Scaling in (Electrostatic forces electromagnetic forces, Electricity, fluid
mechanics, heat transfer)-Microsystems Design: Design Consideration, Process design, Mechanical
Design, Design of Micro fluidic Network systems

Unit-1II: Micro System Fabrication Processes

Introduction: Photolithography, Ion implantation; Chemical Vapour Deposition, Physical Vapour
Deposition; Bulk micromachining : etching, isotropic and anisotropic etching, wet and dry etching-
Surface micro machining :process, mechanical problems associated with surface micro machining;
LIGA process: General description, materials for substrates and photo resists-SLIGA process-Abrasive
: jet micro machining-Laser beam micro machining- Micro Electrical Discharge Micro Machining —
| Ultrasonic Micre Machining= Electre chemical spark micre machining~ Electren beam muiero

| machining-Focused Ton Beam machining

i Unit-1V: Microsystems Packaging

|
| Introduction: Microsystems Packaging, Interfaces in Microsystems Packaging, Essential Packaging |

Technologies; Die preparation, surface bonding, wire bonding, sealing; Three-dimensional Packaging,
Assembly of Microsystems, Signal Mapping and Transduction

Unit-V: Micro metrology And Characterization

Microscopy and visualization, Lateral and vertical dimension, optical microscopy, Scanning white light
interferometry; Confocal Laser scanning microscopy, Molecular measuring machine; Micro coordinate
measuring machine: Electrical measurements, Physical and chemical analysis — XRD, SEM; Secondary
Ion mass spectrometry: Auger Electron Spectroscopy, SPM

Text Books:

3. Franssila, S., “Introduction to Micro Fabrication” John Wiley & sons Ltd, 2004.ISBN:470-
85106-6

4. Hsu, TR., “MEMS & Microsystems Design and Manufacture”, Tata McGraw Hill, 2002,
ISBN: 9780070487093

5. Hak M.G., “MEMS Handbook”, CRC Press, ISBN: 8493-9138-5, 2006.

6. Jackson, M.J., “Microfabrication and Nanomanufacturing™ Taylor and Francis 2006.

Reference Books:

75 1
1. Jain, VK., “Introduction to Micromachining” Narosa Publishing l-_[/o_,ur&e,{;!,-l,l 0.
oA
{
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2. McGeough, J.A., “Micromachining of Enginecring Matcrials”, CRC Press, ISBN:
0824706447, 2001.

4. Course OQutcomes:
After successful completion of the course, the student should be able to:

CO. No. | Course Outc;);e ‘

RI9ME605.1 | Use mechanics principles to analyze the mechanical performance of microsystems. ‘

Be familiar with the tools and processes used in micromachining of
| microelectromechanical systems (MEMS).

RI19ME605.3 | Explain MEMS technology, present, future and challenges

RI9ME605.4 Explam micro sensors, micro-actuators, their types and applications.

RI9ME605.2

RI9MEG605.5 Explam about fabrication proccesses for producing micro- Sensors and actuators.

| RI9ME606 | Quality Control Tools and Techniques TR T

| 1.Course Descrlptlon

This course covers fundamental concepls of qualily management, including quality dimensions, control
. charts for vanables and attributes, statistical process control techniques, acceptance sampling methods,
and their applications in ensuring product and process quality in various industrial contexts.

2. Course Objectives:

1. Understand the evolution and importance of quality concepts in industrial practices.

2. Implement control charts for variables to monitor and improve process performance.
3. Learn statistical process control methods to enhance process stability and capability.
4. Apply control charts for attributes to minimize defects and non-conformities in production.
5. Learn the acceptance sampling techniques for efficient quality assurance and compliance with
standards.
3.Syllabus ng

Unit-I: Quality Fundamentals is)

Importance of quality; evolution of quality; definitions of quality; dimensions of quality; quality
control: quality assurance, areas of quality, quality planning; quality objectives and policies; quality
costs, economics of quality; Quality loss function: Quality Vs Productivity, Quality Vs reliability

Unit-IIf Control Charts For Variables

Process variation preliminary decisions, control limits and their computation; construction and
application of X bar, R and S charts; Warning and modified control limits; pioces&adjustment for trend; | ¥
Comparison of process variation with specification limits; O.C. curve for X bar Gﬁart

;«__-\..,\ bt
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Unit-III: Statistical Process Control

Process stability: process capability study using control charts, capability indices; Cp, Cpk and Cpm;
capability analysis using histogram and normal probability plot; machine capability study: gauge
capability study, setting statistical tolerances for components and assemblies- individual measurement
charts: X-chart, moving average and moving range chart, multi-variable chart.

Unit-1V: Control Charts for Attributes

Limitations of variable control charts, Control charts for fraction non-conforming; p and np charts:
variable sample size; operating characteristic function, run length: Control chart for nonconformities
(defects) c, v, ku charts, demerits control chart, applications.

Unit-V: Acceptance Sampling

Need, Economics of sampling, sampling procedure, single and double sampling, O.C. curves; Average
outgoing quality, Average sample number, Average total inspection, Multiple and sequential sampling,
Standard sampling plans; MIL Standards, Dodge, Roming; IS 2500.

Text Books:

1. Douglus C. Montgomery, “Introduction to Statistical Quality Control”, Wiley-India, Seventh
Edition, 2013.

: 2. Kuishnaiah K.,” Applied Statistical Quality Control and Improvement™, PHI, 2014. |

(C5)

AmitavaMitra, “Fundamenials of Quality Control and Improvement”, Wiley, Third Edition,

REAYS SANE

2008. _ ‘

Reference Books:
1. Dale H. Besterfield, Quality Control, Pearson Education Asia, Eighth Edition, 2008.

2. Eugene L. Grant and Richard S. Leaven Worth, “Statistical Quality Control”, McGraw-Hill
Education, Seventh Edition, 2000. ’

4. Course Outcomes:
After successful completion of the course, the student should be able to:

CO. No. Course Outcome

R19MEG606.1 | Familiar with details of quality costs, economies and planning

Control the quality of processes using control charts for variables in
manufacturing/service industries.

R19MEG606.3 Good ppderstanding and in depth knowledge have been imparted in the process
capability study.

R19ME606.4 | Control the occurrence of defects in product or service industries

R19ME606.2

R19ME606.S | Determine the acceptance sampling procedures that are PraCEK@'
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L{T[P[C]
R19MEG07 World Class Manufacturing i
3

1.Course Description:

This course examines industrial trends from decline to resurgence, emphasizing manufacturing 1'
excellence across regions. It explores customer-focused principles, value assessment, strategic |
linkages, and identifies impediments in operational effectiveness, préviding insights into achieving ‘
stability and competitivencss in global markets. |

| 2. Course Objectives: |

1. Understand and evaluate the historical and global trends in industrial decline and ascendancy, 1
focusing on manufacturing excellence across different regions and decades.

2. Develop and apply customer-focused principles in design, operations, human resources,
quality, and marketing to enhance organizational effectiveness.

3. Understand and assess the importance of product costing, enterprise quality, and
organizational stability, including the roles of individual and team contributions to overall
project cohesiveness.

3.Syllabus

Unit-I: Industrial Decline and Ascendancy [

Manufacturing excellence: US Manufacturers, French Manufacturers; Jlapan decade; American
| decade; Global decade

Unit-1I: Building Strength through Customer — Focused Principles

Customer; Focused principles; General principles: Design, Operations, Human resources; Quality and .
Process improvement; Promotion and Marketing.

Unit-III: Value and Valuation

Product Costing: Motivation to improve, Value of the enterprises QUALITY; The Organization:
Bulwark of stability and effectiveness; Employee stability; Quality Individuals Vs. Teams; Team
stability and cohesiveness; Project cohesiveness and stability

Unit-IV: Strategic Linkages

Product decisions and customer service; Multi-company planning; Internal manufacturing planning;
Soothing the demand turbulence.

Unit-V: Impediments

Bad plant design; Mismanagement of capacity, Production Lines, Assembly Lines; Whole Plant
Associates: Facilitators, Teams Manship; Motivation and reward in the age of continuous
Improvement.

Text Books:

1. By Richard B. Chase, Nicholas J. Aquilano, F. Robert Jacobs — “Operations Management for
Competitive Advantage”, McGraw-Hill Irwin, ISBN 0072323159

2. Moore Ran, “Making Common Sense Common Practice: Models for Manufa%ing /
Excellence”, Elsevier Multiworth SN LA
=y i S——
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Reference Books:

I. Narayanan V. K., “Managing Technology & Innovation for Competitive Advantage”,
Pearson Education Inc

Korgaonkar M. G., “Just In Time Manulacturing”, MacMillan Publishers India Ltd.,

3. Sahay B. S., Saxena K. B. C., Ashish Kumar, “World Class Manufacturing”, MacMillan ‘
Publishers |

o

4. Course Qutcomes:

After successful completion of the course, the student should be able to:

CO. No. Course Outcome

R19ME607.1 Understand the concept and the importance of manufacturing strategy for industrial

enterprise competitiveness.

Apply appropriate techniques in the analysis an devaluation of company's

R19ME607.2 | opportunities for enhancing competitiveness in the local regional and global
| context. |_mn
Identify formulation and implement strategies for manufacturing and therefore

R19ME607.3

| enterprise competitiveness. 5 = -
| RI9ME607.4 | Analyzing how World Class Manufacturing technique can create value generation |
RI9MEG07.5 | Apply smart techniqucs to bring competitive business culture for improving .
| organization performance
L i T|P|C
R19ME608 Industrial Safety Engineering ' i m
3 ’ 003

1.Course Description:

This course covers industrial safety, maintenance engineering, wear and corrosion prevention, fault
tracing, and periodic/preventive maintenance. It includes accident causes and control, safety
regulations, maintenance strategies, lubrication methods, fault detection, and preventive maintenance
procedures, ensuring comprehensive understanding of maintaining and improving industrial equipment
and workplace safety.

2. Course Objectives:

1. Tdentify and control industrial hazards to ensure workplace safety and compliance with safety
regulations.

2. Implement maintenance strategies for efficient operation and longevity of industrial equipment.
3. Apply fault tracing techniques to diagnose and resolve issues in various industrial systems
3.Syllabus
Unit-I: Industrial Safety , n7 / {

Accident, causes, types, results and control, mechanical and electrical l&‘&zéjfé's’fnry‘ﬁés.;causes and
preventive steps/procedure, describe salient points of factories act 1948 for health and safety, wash
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rooms, drinking water layouts, light, cleanliness, fire, guarding, pressure vessels, etc, Safety color
codes. Fire prevention and firefighting, equipment and methods.

Unit-11: Maintenance Engineering

Definition and aim of maintenance enginecring, Primary and secondary functions and responsibility of
maintenance department, Types of maintenance, Types and applications of tools used for maintenance,
Maintenance cost & its relation with replacement economy, Service life of cquipment.

Unit-111: Wear and Corrosion and their prevention

Wear: types, causes, effects, wear reduction methods, lubricants-types and applications, Lubrication
methods, general sketch, working and applications: i. Screw down grease cup, ii. Pressure grease gun,
ili. Splash tubrication, iv. Gravity lubrication, v. Wick feed lubrication vi. Side feed lubrication, vii.
Ring lubrication; Definition, principle and factors affecting the corrosion; Types of corrosion; corrosion
prevention methods.

Unit-I'V: Fault Tracing

Fault tracing: concept and importance, decision tree concept, need and applications, sequence of fault-
finding activities, show as decision tree, draw decision tree for problems in machine tools, hydraulic,
pueumatic, automotive, thermal and electrical equipment’s like: i. Any one machine tool, ii. Pump iii.
Air compressor, iv. Internal combustion engine, v. Boiler, vi. Electrical motors; Types of faults in
machine tools and their general causes. |

| Unit-V: Periodic and Preventive Maintenance

Periodic inspection-concept and need, degreasing, cleaning and repairing schemes, overhauling of
mechanical components, overhauling of electrical motor, common troubles and remedies of electric
motor, repair complexities and its use, definition, need, steps and advantages of preventive maintenance.
Steps/procedure for periodic and preventive maintenance of: i. Machine tools, ii. Pumps, iii. Air
compressors, iv. Diesel generating (DG) sets, Program and schedule of preventive maintenance of
mechanical and electrical equipment, Advantages of preventive maintenance. Repair cycle concept and
importance.

Text Books:

L M Deshmukh, Industrial Safety Management, Tata McGraw-Hill Education, 2005

2. Charles D. Reese, Occupational Health and Safety Management: A Practical Approach, CRC
Press, 2003.

3. Edward Ghali, V. S. Sastri, M. Elboujdaini, Corrosion Prevention and Protection: Practical
Solutions, John Wiley & Sons, 2007.

4. Garg, HP, Maintenance Engineering, S. Chand Publishing.

Reference Book:

1. J Maiti, Pradip Kumar Ray, Industrial Safety Management: 21st Century Perspectives of Asia,
Springer, 2017.

4. Course Outcomes: ,
After successful completion of the course, the student should be able to: N LA .
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CO. No. ' Course Qutcome

| RIOME608.1 (Apply)Explain the fundamental concept and principles of industrial safety

RI9MEG608.2 (Apply)Apply the principles of maintenance engineering.

RI9MEG083 | (Analyze)Anal_yze the wear and its reduction “ulTR
RI9MEG608.4 (Evaluate)Evaluate faults in various tools, equipment and machines.

R19MEG608.5 (Apply)Apply periodic maintenance procedures in preventive maintenance

R19ME609 Introduction to Industry 4.0

1.Course Description:

' Introduction to IndustryT.O?overs the fundamentals of road to Industry 4.0, related Disciplines,
System, Technologies, role Of Data, Information, Knowledge and Collaboration in Future
Organizations and Business Issues in Industry 4.0.

r 2. Course Objectives:

1. To study the basics of Industrial Revolution

| 2. To study the basic concepts of Industry 4.0

' 3. To study the Concepts of related disciplines, system. technologies tor enabling industry 4.0
4. To study the role of data, information, knowledge and collaboration in future organizations

i 5. To analyse the Business issues in Industry 4.0

' 3.Syllabus

Unit-I: Introduction to Industry 4.0

The Various Industrial Revolutions, Digitalization and the Networked Economy: Drivers, Enablers,
Compelling Forces and Challenges for Industry 4.0; The Journey so far: Developments in USA,
Europe, China and other countries; Comparison of Industry 4.0 Factory and Today's Factory, Trends
of Industrial Big Data and Predictive Analytics for Smart Business Transformation.

Unit-II: Road to Industry 4.0

Internet of Things (IoT), Industrial Intermet of Things (IIoT) and Internet of Services; Smart
Manufacturing, Smart Devices and Products, Smart Logistics, Smart Cities and Predictive Analytics.

Unit-III: Related Disciplines, System, Technologies for Enabling Industry 4.0

Big data, Physical Systems, Robotic Automation and Collaborative Robots; Support System for
Industry 4.0: Mobile Computing, Artificial intelligence and Machine learning, Cyber Security, Digital
twin, Digital thread, PLM, Augmented reality and Virtual Reality.

Unit-IV: Role of Data, Information, Knowledge and Collaboration In Future Organizations

Resource: based view of a firm, Data as a new resource for organizations; Harnessing and sharing
knowledge in organizations: Cloud Computing Basics, Cloud Computing and Industry 4.0.

Unit-V: Business Issues in Industry 4.0

Opportunities and Challenges, Future of Works and Skills for Workers in the Industry 4.0 Era;
Strategies for competing in an Industry 4.0 world: legacy, social issues and.their solutionsi

Text Book:

fma of Studies
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1. Alasdair Gilchrist, “Industry 4.0: The Industrial Internet ot Things™. A press, 2016.

Reference Books:

1. “The Fourth Industrial Revolution™ by Klaus Schwab, World Economic Forum

2. “Internet of Things: A Hands-On Approach” by Arsheep Bahga and Viay Madisetti,
University Press

3. NOC: Introduction to Industry 4.0 and Industrial Internet of Things

4. Course Outcomes:

After successful completion of the course, the student should be able to:

CO. No. Course Outcome

RIIME609.1 _(Understand) Understand the basics of Industrial Revolution
R19ME609.2 (Understand) Understand the basic concepts of Industry 4.0
(Understand) Understand the C_onceg)ts_of related disciﬁines, system, and
RI19ME609.3 technologies for enabling Industry 4.0
RI9ME609 4 (Understand) Understand the role of data, information, knowledge and
— ' | collaboration in future organizations - N
| RIOMEAN § | {Analyze) Anabyvze the Rusiness tssnes in Industry 4.0
|
_ L|T|P|C
‘ Lean Six Sigma and Supply Chain Management
RI9MEG10 | 3/0[0]3
|

1.Course Description:

This course integrates Lean Six Sigma principles into supply chain management, focusing on waste
reduction, process optimization, quality improvement, and achieving operational excellence through
practical tools and project-based learning.

2. Course Objectives:

1. To integrate Lean principles (waste reduction) and Six Sigma methodologies (defect reduction)
to optimize supply chain processes.

2. To apply tools like Value Stream Mapping and DMAIC (Define, Measure, Analyze, Improve,
Control) to streamline supply chain operations.

3. To implement Six Sigma practices to enhance product and service quality, reduce defects, and
improve overall efficiency.

4. To create a culture of continuous improvement and operational excellence throughout the
supply chain.

5. To engage in practical projects to apply Lean Six Sigma concepts in real-world supply chain
scenarios, emphasizing measurable outcomes and sustainable improvements.

3.Syllabus

Unit-I: Introduction to Lean And Six-Sigma (ol
AL AN
Chairmé&n - Board of Studies
De{)artment of Computer Science and Engineering
Srikshwar College of Engineering (Autonomeus)
Kinathukadavu, Coimbatore - 641202,




tools: SPC.

Introduction to Lean: Definition, Purpose, features of Lean; top seven wastes, Need for Lean, Elements
of Lean Manufacturing, Lean principles, the lean metric, Hidden time traps. Introduction to quality,
Definition of six-sigma, origin of six-sigma, six-sigma concept, and Critical success factors for six-
sigma. Evolution of lean six-sigma, the synergy of Lean and six sigma, Definition of lean six-sigma,
the principles of lean six-sigma, Scope for lean six sigma, Features of lean six sigma, the laws of lean
six-sigma, Benelfits of lean six-sigma.

Unit-11: Tools for Lean Six- Sigma

Define tools, Project Definition Form(PDF) and STPOC; Measure tools: Process mapping. Parato chart,
cause and effect matrix, FMEA, Brain-storming, NGT, Multi-voting, Cause & Effect diagram, Check
sheets, Gauge R&R, Run charts, Control charts and process capability analysis; Analyze tools: scatter
plots, ANOVA, Regression analysis and time trap analysis; Improve tools: Mistake proofing, KAIZEN,
Reducing congestions and delays, SMED, TPM, Design of Experiments and the pull system; Control

Unit-IIT: Design for Lean Six-Sigma

Predicting and improving team performance, nine team roles, Team leadership, Team building & Team
exercise. DMAIC process and toll gate reviews, Need for institutionalizing Lean Six- Sigma, Comply,
commit, embed and encode; Steps in institutionalizing the Lean Six- Sigma; Objectives of Design for
Lean Six-Sigma, Improving design velocity, Reducing product line complexity, Design for Lean Six-
Sigma-QFD, TRIZ, Robust dcsign.

Unit- IV Conccpts of Supplv Chain

Serv1ce and manufacturing supply chain dynamics, Evolution of supply chain management, Multiple
views and flows, Service supply chains, Manufacturing supply chains, Measures of supply chain
performance, Differentiation, Bullwhip cffect.

Unit-V: Supply Chain Processes and Strategies

Integrated supply chains design, Customer relationship process, Order fulfilment process, Supplier
relationship process, Supply chain strategies, Strategic focus, Mass customization, Lean supply chains,
Outsourcing and offshoring, Virtual supply chains.

Text Books:

1. Michael L. George, Lean Six Sigma, McGraw-Hill, 2002.

2. Sunil Chopra Peter Meindl, D.V Kalra, Supply chain management”, Pearson Education,
Prentice Hall of India, 2010.

Reference Books:

1. Forrest W. Breyfogle TII, Implementing Six Sigma: Smarter Solutions Using Statistical
Methods, 1999.

2. James P. Womack, Daniel T. Jones, Lean Thinking, Free press business, 2003.

4. Course Outcomes:
After successful completion of the course, the student should be able to:

CO. No. Course Outcome

(Understand) Understand issues & challenges in 1mplemc:mm§g &

RIOMEQLG developing lean manufacturing techniques from TPS & its cont@bunbﬂr"

Fi

Chairman - Board of Studies
Denartment of Computer Science and £ tnglneermg

Stitshwar College of Engineering (Autonomous)
Kinathukadavii Caimmbkatara 271909



(Apply) Apply lean techniques to bring competitive business culture for
RI9MEG610.2 improving organization performance.
R19ME610.3 (Analy;e) Analyze how lean techniques can be applied to the manufacturing
& service industry. i —
RI9MEG10 4 (Apply) Developing lean management strategy for Supply chain
management. .
R19ME610 5 (Analyze? Analysing how lean technique can create value generation for
organization.
| | - [L]T[P[C
R19ME611 Business Organization and Development e
3/(0/01|3

1.Course Description:

This course focus on understanding structures, strategic planning, organizational effectiveness,
entrepreneurship, legal compliance, financial management, market analysis, growth strategies. risk
management, and global business dynamics.

2. Course Objectives:

1. Tounderstand various business structures and their implications for operations and governance.
2. To develop skills in formulating and implementing business strategies aligned with
| organizational goals.

3. lo explore methods to enhance leadership, team dynamics, and adaplability within

organizations.
4. To study the principles of entrepreneurship, fostering innovation, and seizing business

opportumities.

wh

emphasizing compliance and responsible corporate conduct.

To understand legal requirements and ethical considerations in business operations, |

3.Syllabus

Unit-I: Business Environment

Nature and purpose of business, classification of business activities: industry, commerce and trade,
objective of business and essential of successful business, economic environment: basic problems of
scarcity and choice, allocation of resources, opportunity cost; Business growth and measurement of size
JInternational Environment-balance of trade ,the trade gap ,and balance of payments, role and methods
of trade protectionism, Business Ethics.

Unit-II: Business Structure and Organization

Historical view of business development forms of business organization: sole proprietorship,
partnership, join stock companies, co-operative societies, public enterprise; Definition, Meaning,
characteristics, Advantages and Disadvantages; Role of Government in business activity, organization
charts.

Unit-II1: Elements of Business Activity

Purchasing: choosing suppliers, overview of stock control, production-scale of production, main
features of job, mass and batch production systems; Marketing: concept and 1'ol’em_,0f marketing,
marketing mix, channels of distribution; Finance: sources of finance, assessing businéﬁf’pf‘:g_ﬂtrmance.
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Unit-1V: Human Resources

Demographic trends and their impact on business concems; Unemployment: effects and types of
unemployment; Local trends in employment in various sectors, selection, recruitment, training of
workers, motivation, basic knowledge of working age, contract of work, minimum wage, statutory

hours of work, statutory benefits.

Unit-V: Foreign Trade and Banking

Foreign trade: meaning, nature, importance, procedure of export and import, globalization, MNC,
l MNE; Introductory idca about commercial banks: functions and services; Insurance: meaning, typcs,
principles, benefits. e~

Text Books:

1. Joel Dean - Managerial Economics, Prentice Hall/Pearson, 2007.
2. Rangarajan - Principles of Macro Economics, Tata McGraw Hill

Reference Books:
1. Marketing Management - Philip Kotler - Pearson Education- Millennium Edition

2. Gary Dessler, "Human Resource Management", Seventh edition, Prentice-Hall of India
P.Ltd., Pearson

4. Course Outcomes:

After successful completion of the course, the student should be able to:

} CO.No. | Course Outcome I
RI9MESG6I11.1 | (Understand) Explain the basic fundamentals of the business environment,
] organisational theory and marketing, including capacity to recognise and use relevant
I terminology |
RISME611.2 (Understand) Read, understand and critically evaluate the information contained in
| relevant academic texts.
RI19ME611.3 (Understand) Organise and present information to a satisfactory standard in oral
) presentations, essays and reports.
RISME611.4 (Undc?rsta}nd) Give an idea about organisation structure and different types of
organisations
RI9ME611.5 (Understand) Provide idea about motivation, importance of foreign trade and
"~ | Principles of coordinating the import and export
L|T P|C
R19ME612 Product Distribution and Promotion Management sdtolioll 3

1.Course Description:

This course focuses on developing strategies for efficient product distribution through effective channel
management and logistics. It also covers promotional techniques like advertising and digital marketing
to maximize product visibility and sales effectiveness.

2. Course Objectives: j/ :3/ ! :-‘r
LA
Chairmar{- Board of Studies
Department of Computer Science and Engineering
SriEshwar College of Ergineering (Autonomous)
Kinathukadavu, Coimbatore - 641202.




1. To develop effective distribution channels and logistics pldl‘lS to optimize product flow and |
reach target markets.

2. To study the various methods including advertising, sales promotions, and digital marketing to
enhance product visibility and consumer engagement.

3. To identify and target specific customer segments to tailor distribution and promotional
strategies accordingly.

4. To understand how to manage relationships with distributors and retailers to ensure efficient
product placement and availability.

5. To provide sales teams with the necessary tools and strategies to effectively promote and sell
products in diverse market environments.

: 3.Syllabus

Unit-1: Introduction

Marketing: Definitions, Conceptual frame work; Marketing environment: Internal and External;
Marketing interface with other functional areas: Production, Finance, Human Relations Management,
Information System; Marketing in global environment: Prospects and Challenges.

Unit-11: Product Distribution Strategy

Marketing strategy formulations, Key Drivers of Marketing Strategies; Strategies for Industrial
Marketing: Consumer Marketing, Services marketing; Competitor analysis: Analysis of consumer and
1ndustr1a1 markets Strategic Marketing Mix components.

| Unit-ITI: Marketing Mix Decisions

Pradnet r\| \nnnnn and de \/:A!ni\nu)nl Praduet ite ove |,, N Pu\rlm‘l ey Plt\l\l‘l\()l'ﬂ and f\/"\nao@lht‘ni

| Market Segmenlation, Targetimyg and Pestitoning, Channel Management; AL.\.H::‘.isiug anc
promotions: Pricing Objectives, Policies and methods.

Unit-IV: Buyer Behaviour |

Understanding industrial and individual buyer behaviour, influencing factors; Buyer Behaviour
Models: Onhine buyer behaviour; Building and measuring customer satisfaction: Customer
1e1at10nslnps management Customer acqulsltlon Retammg, Defection.

Unit-V: Marketing Research & Trends in Marketing

Marketing Information System; Research Process, Concepts and applications: Product, Advertising,
Promotion, Consumer Behaviour; Retail research, Customer driven organizations, Cause related
marketing, Ethics in marketing, Online marketing trends.

Text Books:

1. Philip Kotler and Kevin Lane Keller, Marketing Management, PHI 14th Edition, 2012

2. KS Chandrasekar, “Marketing management-Text and Cases”, Tata McGraw Hill, First
edition,2010

Reference Books:
1. Lamb, hair, Sharma, Mc Daniel- Marketing — An Innovative approach to learning and
teaching-A South Asian perspective, Cengage Learning — 2012

2. Paul Baines, Chris Fill and Kelly Page, Marketing, Oxford University Press, 2nd
Edition,2011.

4. Course Qutcomes:

After successful completion of the course, the student should be able to:
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CO. No. Course Outcome

R19ME612.1 |r (Understand) Understand the concepts of marketing management

(Understand) Learn about marketing process for diflferent types of products and

| RIOME612.2 .
; services
| = = — =
‘ R19ME612.3 (Und;rstand) Understand the tools used by marketing managers in decision
situations . |
! RI9ME612.4 | (Understand) Understand the marketing environment

‘ RIOME612.5 _j (Understand) Demonstrate etffective understand_ing of relevant functional areas of
" | marketing management and its application.

Business Ethics, Corporate Social Responsibilities and

R19ME613 ‘
' Governance 3

1.Course Description:

The course aims to enhance understanding of ethical decision-making, integrate corporate social
responsibility into business practices, explore governance principles, engage stakeholders effectively,
and ensure legal compliance in organizational opcrations.

2. Course Ohjectives:

1. To develop awareness of ethical issues and dilemmas in business contexts, and learn
frameworks for ethical decision-making.

2. To understand the importance of CSR, and lcarn strategics to integrale cthical practices into
business operations.

3. To explore corporate governance structures, roles, and responsibilities of boards, and
practices for transparency and accountability.

4. To study the methods to effectively engage and manage relationships with stakeholders,
considering their interests and expectations.

5. To understand legal frameworks related to ethics, CSR, and governance, ensuring adherence
to regulations and ethical standards in business practices.

3.Syllabus

Unit-I: Introduction

Definition & nature Business ethics, Characteristics, Ethical theories; Causes of unethical behavior;
Ethical abuses; Work ethics; Code of conduct; Public good.

Unit-II: Ethics Theory and Beyond

Management of Ethics - Ethics analysis [ Hosmer model]; Ethical dilemma; Ethics in practice-ethics
for managers; Role and function of ethical managers- Comparative ethical behaviour of managers; Code
of ethics; Competitiveness, organizational size, profitability and ethics; Cost of ethics in Corporate
ethics evaluation. Business and ecological / environmental issues in the Indian context and case studies.

Unit-111: Legal Aspects of Ethics

Political — legal environment; Provisions of the Indian constitution pertaining to Business; Political
setup —major characteristics and their implications for business; Prominent features of MRTP & FERA.
Social — cultural environment and their impact on business operations, Salient features ofIndiarf culture
and values : /..
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Unit-1V: Environmental Ethics

Economic Environment; Philosophy of economic grow and its implications for business, Main features
of Economic Planning with respect to business; Industrial policy and framework of government contract
over Business; Role of chamber of commerce and confederation of Indian Industries.

Unit-V: Corporate Social Responsibility and Governance

Definition- Evolution- Need for CSR; Theoretical perspectives; Corporate citizenship; Business
practices; Strategies for CSR; Challenges and implementation; Evolution of corporate governance;
Governance practices and regulation; Structurc and development of boards; Role of capital market and
government; Governance ratings; Future of governance- innovative practices; Casce studics with lessons |
leamt.
Text Books:

f

I. Robert A.G. Monks and Nell Minow, Corporate governance, John Wiley and Sons, 2011.

2. William B. Werther and David B. Chandler, Strategic corporate social responsibility, Sage
Publications Inc., 2011

Reference Books:

1. S.A. Sherlekar, Ethics in Management, Himalaya Publishing House, 2009.

2. Beeslory, Michel and Evens, Corporate Social Responsibility, Taylor and Francis, 1978.

4. Course Qutcomes:

} CO. No. : Course Qutcome

| RI9ME613.1 (Understand) Students will be able to explain the concept of business ethics, its
- necessity, and its role in contemporary business.
: R19ME613.2 (Understand) Students will understand and apply ethical theories like utilitarianism,
- deontology, and virtue ethics to real-world business dilemmas.

RI9ME613.3 | (Analyze) Learners will analyse examples of ethical abuses and their impact on
business and society, providing insights into avoiding such practices.

(Understand) Students will understand the significance of maintaining strong work
ethics and adhering to a company's code of conduct.

R19ME613.4

RI19ME613.5 | (Apply) Learners will explore different theoretical perspectives on CSR and how they
apply to business practices.

R19PH601 Laser Technology I:,: '5 T ¢

0 3

1. Course Description:
Laser technology course is designed to offer engineering students with a sturdy base in the field of

laser incorporating its basic principles and its potential applications in various fields.

2. Course Objectives:

1. Facilitating the students to restate the basics of lasers, characteristics and their types.

2. To build knowledge on basics of holography and its applications.

3. Encouraging the students to gain a comprehensive understanding on the appligaﬁpr;s of laser in

industries. LA - -
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4. Assisting the learners in gaining exposure on the medicinal applications ol laser.
5. Helping students acquaint themselves with atmospheric applications.

3. Syllabus

Unit-1: Foundation to Laser and its Types

Introduction to laser - Requirements for obtaining population inversion - 2,3 and 4 level systems:
Pumping schemes - Threshold gain coefficient - Ruby laser - Nd:YAG laser - He-Cd laser - X-ray

laser - Carbon dioxide laser - Semiconductor laser: Homojunction and Hetrojunction lasers - Liquid

lasers - Dye laser - Quantum well laser - Free electron Lasers - Fiber Lasers. |

| Unit-11: Holography [

Holography: Basic Principle - Holography vs. photography - Principle of Hologram Recording -
Condition For Recording - A hologram - Holographic components - Construction and Reconstruction
of a hologram - Viewing the holographic image - Holography for non-destructive testing (HNDT) -
Speckle Non Destructive Testing (SNDT) - Optical disk storage.

Unit-IIT: Industrial Applications

Laser parameters for welding, drilling, cutting: Dependence of wavelength, pulse width, repetition

rate, modulation and gas shielding factors influencing the parameters - Recent developments - Hybrid |
. . ~ . - i
welding - Cooling parameters for welding processes - Advantages of laser processing versys

| conventional methods.

Unit-IV: Medical Applications

Laser and tissue interaction - Medical applications of lasers: Dermatology - Plastic surgery - Wound

healings - Nerve stimulation - Dentistry - Ophthalmology - Laser instruments for surgery - Removal
of tumours of vocal cards - Brain surgery - Gynaecology Oncology - Cancer diagnosis and therapy -

Laser safety fundamentals - Basic laser tweezers.

Unit-V: Metrological Applications

Interferometric techniques - Calibration Methods - LIDARS - Theory and different experimental

arrangements - Pollution monitoring by remote sensing - Applications - Laser gyroscope.

Text Books:
1. Nambiar, K.R., “Laser Principles, Types & Applications”, New Age International, 2004.
2. Duley, W.W., “Laser Processing and Analysis of Materials”, Plenum Press, New York,1983.

3. Ghatak, A K., Thyagarajan, K., “Lasers: Theory and Applications”, McMillan, 2003.
References: = 2
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| Reference Books:

1. Thyagarajan, K., Ghatak,A., “*Lasers: Fundamentals and Applications”, Springer, 2012.

2. Nityanand Choudhary, RichaVerma, “Laser Systems and Applications”, PHI Learning Private
Ltd, 2011.

3. Nagabhushana, S., Sathyanarayana B., “Lascrs and Optical Instrumentation”, I.K. International
Publishing House Pvt. Ltd, 2010.

4. KoechnerW., “Solid State Laser Engineering”, Springer Series in Optical Sciences, Vo.l,
Springer Verlag

| Journals:

1. https://www.sciencedirect.com/journal/optics-and-laser-technology

2. https://www.hilarispublisher.com/lasers-optics-photonics.html

Video References: .
3. https://www.youtube.com/watch?v=XkU9jWg49rg

4. https://archive.nptel.ac.in/courses/104/104/104 104085/
5. https://ocw.mit.eduw/courses/res-6-005-understanding-lasers-and-fiberoptics-spring- .

2008/resources/laser-fundamentals-i/
MOOC/NPTEL/SWAYAM Courses:

4. https://archive.nptel.ac.in/courses/115/102/115102124/

i 5. https://onlinecourses.nptel.ac.in/noc22 me92/preview
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7. Course Outcomes:
After successful completion of the course, the student should be able to:

CO. No. Course Outcome
R19PH601.1 | Realize the fundamentals of lasers, laser systems, their characteristics and types.

Acquire knowledge on principles of holography and its applications in various
fields.

R19PH601.3 | Identify and explore the various industrial applications of laser.

Gain capabilities to explore the applications of laser in medical field in addition to

R19PH601.2

P e ey their safety guidelines.

Interpret the knowledge on investigating applications of laser in the atmosphere
R19PH601.5 . . . .

and its phenomena, including both weather and climate.
R19PH 602 Nanomaterials and Applications ]; ;1; l(: g

1. Course Description:

Nanomaterials are materials with nanoscale dimensions where the surface or interface properties dominate
over the bulk properties. The very large surface area of these nanomaterials can result in novel physical and
chemical properties, such as increased catalytic activity, improved solubility, or different optical
behavior. Nanomaterials are already found in a wide variety of consumer products, such as textiles, paints,
sunscreens, and other healthcare products. Intensive research is being done in the wsg of nanomaterials for
energy storage and energy conversion, pharmaceuticals, life science applicalion;s}é;'gf@r.{seﬂ‘sé_aaralysis, and
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composite materials, to name just a few.

2. Course Objectives:

1. To enable the students to learn the properties of nanomaterials.

2. To prepare the students to understand the concept of different characterization techniques used for
analysing the various samples.

3. To enable the students to understand the impact of nanotechnology in the environment.

4. To enable the students to learn the applications of nanomaterials in different sectors.

3. Syllabus - il
Unit-I: Nanomaterials: Properties and Synthesis - ;
Introduction, quantum confinement: 0D, 1D, 2D & 3D structures; Unique properties of materials, Difference |
between bulk and nano materials, Synthesis andpreparation of nanomaterials: Sol Gel processing, Micro |
emulsion, Hydrothermal, Solvo thermal, Microwave assisted synthesis, Organic-Inorganic hybrid nano

composites — Quantumdot (QDs) synthesis.

Unit-II: Nanosensors and Nanotubes

Introduction: Nano sensors, Characteristic and terminology; Nano wire based scnsors, Propertics and
fabrication of nano wires, Nano wires sensors for Gas sensing application, Electron Skin, Field effect
transistors, Gold nano particles, Carbon nano tubes: Structure, Properties, Synthesis and applications of CNT
— Fullerenes.

Spectroscopy; Photo Luminescence (PL), Cathode Luminescence (CL).

Diffraction analysis: X-ray diffraction, Powder diffraction, Latticc parameters. Structure Analyses, Strain
analyses, Phase identification. Particle size analyses using Scherer’s formula. X-ray Photoelectron
|

spectroscopy (XPS); Infra-Red spectroscopy (IR); Rotational & Vibrational ;UV-Visible , Raman

Unit-1V: Nz;notech_llology in Environment

Environmental pollutants in air, water, soil, hazardous and toxic wastes: Water treatment, Drinking water and
Air/Gas purifications; The challenge to occupational health and hygiene; Toxicity of nano particles, Effects of
inhaled Nano sized particles, Skin exposure to nano particlesHazards and risks of exposure to nano particles,
Monitoring nano particles in work place and sensors.

Unit-V: Applications of Nanotechnology

Nanoelectronics, Nanotechnology in Diagnostics, Environmental, Agricultural and food processing,
Nanotechnology for energy systems.

Text Books:
1. Sanjay Mathur and Mrityunjay Singh,” Nanostructured Materials and Nanotechnology”, 1I Eds.,
Willey, 2008.
2. S. Vijaya, G.Rangarajan, “Materials Science”, M, Tata McGraw Hill publishing company Ltd.,
NewDelhi, 2003.

3. Geoffrey A. Ozin, Andre C. Arsenault and Ludovico Cademartiri, “Nanochemistry: A Chemical
Approach to Nanomaterials”, Second New edition, Royal Society of Chemistry, Cambridge UK, 2008.

References:

Reference Books:
1. Schmidt.G ,“Nanoparticles: From theory to applications”, Wiley —VCH, 2006.
2. Zhong Lin Wang, Yi Liu and Ze Zhang,” Hand Book of Nanophase& Nanostructuged materials”,

Volumes I-1V, Springer,2002. [ /Y AN

v
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3. Chaudhery Mustansar Hussain, Ajay Kumar Mishra,” Nanotechnology in Environmental Science”,
Wiley-VCH, 2018. _
4. Zishan Husain Khan, “Nanomaterials and Their Applications”, Springer, 2018. '
5. Kevin C. Honeychurch,” Nano sensors for Chemical and Biological Applications™
Sensing with Nanotubes, Nanowires and Nanoparticles”, Woodhead publishing Ltd., 2014.
Journals:
1. http://www.aspbs.com/jnn/
2. https://iopscicnce.iop.org/journal/0957-4484
3. https://onlinelibrary.wiley.com/journal/8384
4. https://www.nature.com/nnano/
5. https://www.sciencedirect.com/journal/nanomedicine-nanotechnology-biology-and-medicine
6. https://www.sciencedirect.com/journal/environmental-nanotechnology-monitoring-and-management
Video References:
1. https://youtu.be/ebO38bbq0 4?ist=PLbMVogV;j5nITdeiLvuGSB AE8hloTAHWJ
2. https://youtu.be/EABqmh2aDPU
3. hitps://youtu.be/IFYs3XDudfQ
| 4. https://youtu.bc/Y32Csnt- I Pw

' hllps /lyoutu.be/0EWCqCIsFOAist=PLyqSpQzTEGMB682dGkNTNE936vSY4CbqZ
| MOOC/NPTEL/SWAYAM Courses:

1.

N

v W

https://nptel.ac.in/courses/118102003 ‘
https://onlinecourses.nptel.ac.in/noc19_mm?21/preview
https://archive.nptel.ac.in/courses/118/107/118107015/ ‘
https://archive.nptel.ac.in/courses/118/102/118102003/

https://archive.nptel.ac.in/courses/118/104/118104008/ ‘

4. Course Outcomes
After successful completion of the course, the student should be able to:

CO. No. Course Outcome

R19PH602.1 | Explain the effects of quantum confinement on the electronic structure and corresponding

physical and chemical properties of materials at nanoscale.

R19PH602.2 | Explore the properties of nanotubes and sensors for different applications.

R19PH602.3 | Identify the suitable technique for characterization of nanomaterials and devices for various

applications.

R19PH602.4 | Identify impacts of nano pollutants on environment and E-waste management techniques.

R19PH602.5 | Examine the different applications of nanomaterials.

] ~L | |P|C
R19PH603 Physics for Solar PV System B m 03
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1. Course Description:

This course offers cutting-edge knowledge within the field of photovoltaic system technology. This course
is unique and provides the spotlight on the solar resources and how photovoltaic energy conversion can
be applied to produce electric power. It incorporates the design and operation of different solar cell, the
| various photovoltaic system components for various applications.

i Course Objectives:

1. To impart knowledge on photovoltaic fundamentals and to build solar cells of better efficiency.

2. To offer a blend of technical expertise required for design and operation of a solar photovoltaic
systems.

3. To review on the classification of photovoltaics and the components used to apply in various
advanced photovoltaic devices.

3. Syllabus

Unit-I: Photovoltaic Fundamentals
Solar radiation, its measurements and analysis - Solar angles- day length, angle of incidence on tilted
surface, Sun path diagrams- Shadow determination- P-N junction- homo and hetro junctions, Metal-
semiconductor interface, Dark and illumination characteristics - Figure of merits of Solar Cell - Efficiency
limits - Variation of efficiency with band-gap.

Unit-II: PV Module Performance

Photovoltaic modules - Solar PV modules from solar cells - Series and parallel connection of cells,
mismaich in series connection - Hot spots in module, bypass diode, mismatching in parallel connection.
Solar PV Systems - Components: PV array. inverter. energy storage, Performance analysis of solar |
nhotavoltaic (PV) Cell - Efficiency of solar cell - Limitation of Solar Cell, Solar module & Solar Array -
Solar power plant battery, Inverter, system charge control, load, balance of systems (BOS) components
Maintenance of solar lighting system, types and advantages of solar outdoor lighting.
Unit-III: Design of Photovoltaic System -
Principles of designing high - Quality PV systems: load, suitability, site adequacy, weather, system '
balance, additional considerations. Classification of PV system - Classification - Stand-alone PV system,
Grid-Interactive PV System, Small system for consumer applications, Hybrid solar PV system.
Commercial solar cells - Production process of single crystalline silicon cells, multi crystalline silicon
cells, amorphous silicon, cadmium telluride, copper indium gallium di selenide cells. Design of solar PV
systems and cost estimation.
Unit-IV: Photovoltaic Classification and Components
Classification - Central Power Station System, Distributed PV System, Stand-alone PV system, Grid
Interactive PV System, small system for consumer applications - System Components - PV arrays,
inverters, batteries, charge controls, net power meters - PV Array Installation, Operation, Costs,
Reliability.
Unit-V: Solar Photovoltaic System Applications
Building - integrated photovoltaic units - grid-interacting central power stations - standalone devices for
distributed power supply in remote and rural areas - solar cars, aircraft, space solar power satellites -Socio-
economic and environmental merits of photovoltaic systems.

Text Books:

1. Sukhatme, S.P and Nayak, J.K, "Solar Energy", Tata McGraw Hill Private Ltd, 2010.

2. Chetansingh Solanki, “Solar Photovoltaic”, PHI Learning Private Ltd., 2018.

3. Partain, L.D and Fraas, L.M., "Solar Cells and their Applications”, 2nd ed., Wiley, 2010.
References: yo /
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Reference Books:
1. Dr. H. Naganagouda, “Solar Power Hand Book”, 2014.
2. G.N. Tiwari, “Solar Energy, Fundamentals Design, Modelling and Application”, 2015.
3. Michale Boxwell, “Solar Electricity Handbook™, 2017.
4. D.P. Kothari and K.C. Signal, “Renewable Energy Sources and Emerging Technologies”,

PHI Publications, 2" Edition, 2011.
Journals:

1. hitps://www.sciencedirect.com/journal/solar-energy-materials-and-solar-cells
2. https://onlinelibrary.wiley.com/journal/1099159x
3. https://iceexplore.icee.org/xpl/Recentlssue.jsp?punumber=5503869
4. https://link.springer.com/joumal/11949
5. https://www.ises.org/what-we-do/publications/solar-energy-journal
Video References:
1. https://www.youtube.com/watch?v=LOVZE9WalRE
2. https://www.youtube.com/watch?v=r5A N29ZchE
3. https://www.youtube.com/watch?v=pH03Y SKwp;U
4. https://www.youtube.com/watch?v=r5qbfShNYUU

| 5. hups://www.youlube.com/waich?v=yuThrd8A2¢Y
MOOC/SWAYAM/NPTEL. Canrses:

i. htips://archive.nptel.ac.in/courses/115/107/1151071 16/ .
2. https://archive.nptel.ac.in/courses/117/108/117108141/ :
3. https://archive.nptel.ac.in/courses/115/103/115103123/

4. Course Outcomes:
After the completion of syllabus, the student should be able to:

CO. No. Course Outcome
R19PH603.1 Apply the basic principle of direct solar energy conversion to power using PV
: technology of radiation, the energy balance of earth.
R19PH603.2 Acquire knowledge on performance analysis of solar photovoltaic cell and limitations
of solar cell.
R19PH603.3 Build the concept to design PV systems for various applications.
R19PH603 4 Le:am the socio-economic and environmental merits of photovoltaic systems for a
variety of applications.
R19PH603.5 Summa.rlze the prospects of photovoltaic technology for sustainable power
generation.
. . LIT|P| C
R19PH604 Medical Physics 310101 3

1. Course Description:
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This course will provide a solid backolound in the radiation physws interaction of radiation with matter
and the basic dosimetry concepts and radiation detectors. It enables to make use of the methods and
technologies employed in modern medical physics. It is concerned with the use of various imaging
modalities to aid in the diagnosis of disease, radiation therapy and radiation protection.

2. Course Objectives:

1. To teach the different clectromagnetic spectrum and radiation aspects to categorize the interaction
of radiation with matter.

2

To impart knowledge on the basics of how radiological imaging is computed to experiment with
various imaging Equipment.

3. To review the radiation principles and to utilize the working and applications of various advanced
analytical devices.

3. Syllabus

Unit-1: Introduction to X-Rays

Electromagnetic Spectrum - Production of X-rays - X-ray Spectra - Bremsstrahlung - Characteristic X-
ray - X-ray Tubes - Coolidge Tube - X-ray Tube Design - Tube Cooling - Stationary Mode - Rotating
Anode X-tray Tubes - Tube Rating - Quahty and Intensity of X—ray, X-ray Generator Clrcults HT Cables.

Unit-II: Radiation PhyS|cs

Radiation Units - Exposure - Absorbed Dose - Rad Gray - Relative Biological Effectiveness - Effective
Dose - Sievert - Inverse Square Law - Interaction of Radiation with Matter - Linear Attenuation |
Coefficient. Radiation Detectors -Thisble Chamber - Condenser Chambers - Geiger Counter - Scintillation
Counter - lonization Chamber - Dosimeters.

Unit-1II: Medical Imaging Physics

Radiological Imaging - Radiography - Filters - Grids - Cassette - X-ray Fllm Film Processmg -
Fluoroscopy - Computed Tomography Scanner - Principal Function - Display - Generations -
Mammography. Ultrasound Imaging, Magnetic Resonance Imaging - Thyroid Uptake System - Gamma
Camera (Only Principle, Function and Display)

Unit-IV: Radiation Therapy Physics

Radiotherapy - Kilo Voltage Machines - Deep Therapy Machines - Tele-cobalt Machines - Medical Linear
Accelerator. Basics of Teletherapy Units - Deep X-ray, Telecobalt Units, Medical Linear Accelerator -
Radiation Protection - External Beam Characteristics - Phantom - Dose Maximum and Build Up - Bolus
- Percentage Depth Dose - Tissue - Air Ratio - Back Scatter Factor.

Unit-V: Radiation Protection

Principles of Radiation Protection - Protective Materials - Radiation Effects - Somatic, Genetic Stochastic
and Deterministic Effect, Personal Monitoring Devices - TLD Film Badge - Pocket Dosimeter.

Text Books:

1. Thayalan, K. "Basic Radiological Physics", Jayapee Brothers Medical Publishing Pvt Ltd, New
Delhi, 2003.

2. Khan, F.M. "Physics of Radiation Therapy", Williams and Wilkins [3rd Edition] 2003.

References:

A

/ | ,i"—r |

Chawrﬁan Board of Studies |
Department of Computer Science and Engmeerm?
< i Echwar College of Engineser ring (Autonomous

Kinathukadavu, Caimibatere - 641202,



| Reference Books:

1. Williams and Wilkins, "Christensen's Physics of Diagnostic Radiology", Cutry Dowdey and Murry
- Lippincot, 1990.

2. Bushberg, Seibeft, Leidholdt, Boone Lippincot Williams and Wilkins, "The Essential physics of |
Medical Imaging [2™ Edition], 2002.
Journals:

1. https://www.sciencedirect.com/journal/physica-medica
2. https://aapm.onlinelibrary.wiley.com/journal/15269914
3. hitps://iopscience.iop.org/page/medical-physics-and-biophysics
4. https://journals.lww.com/jomp/pages/default.aspx
5. https://medicalphysics.imedpub.com/
Video References:
1. https://www.youtube.com/watch?v=7LBkmoOuMXY
2. https://www.youtube.com/watch?v=cLMVb6NvRg4
3. https://www.youtube.com/watch?v=0q9wTyGhqFs
4. https://www.youtube.com/watch?v=gEwo4mHhzS0

5. https://www.youtube.com/watch?v=NyEqt-yF7J4
MOOC/SWAYAM/NPTEL Coursecs:

|
| |
1. hups:/farchive.nprel.ac.in/courses/113/106/1 13106069/ |

AAAAAAAAAAA

‘ 2. https://archive.nptel.ac.in/courses/108/105/108105091/
3. htips://archive.nptel.ac.in/content/storage2/courses/104103068/modulel/lec1/2.html

4. Course Outcomes:

After the completion of syllabus, students should be able to:

CO. No. Course Outcome

RI19PH604.1 | Recall on the Characteristics and Production of X-rays.
R19PH604.2 | Symmarize Theory of Radiation and Various Radiation Chambers.
R19PH604.3 | Explain Principle and the Function of Various Imaging System.
RI19PH604.4 | Discuss Basic Teletherapy Techniques.

RI19PH604.5 | Analyze Various Measures and Radiation Protection Devices.

R19CY601 Chemical Sensors and Bio Sensors g ’(1; g g

1. Course Description:

This course provides the understanding of how to measure and analyze chemical and biological
processes but also contributes to advancements in various fields that directly impact daily life and
global challenges. These types of sensors are critical in scientific research and help in research
development, chemical analysis and environmental studies, healthcare, pharmacenticals, and
biological research and medical diagnostics for biological contaminants or pathogen*; fT}}t; zpm of this

—
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course is to offer students with an insight into the engineering students for optimal utilization of
resources in scientific, research, technological, and industrial applications.
2 Course Objectives:

characteristics applications

2. To acquire industrial and medical applications in sensors and key its role in medicinal and

industrial real time benefits.

3.To study innovative methods and up-to-date chemical knowledge that inspires pupils to
Communicate well and express them.

4. To gain the knowledge of sensors and its types in various industrial and research development
field.

1. To obtain the knowledge about basic p11nc1ples of biological, chemical and optical sensors and its |

i S‘yllabus
Unit-I: Introduction to Sensors

covalent), Fundamental sensing, Molecular sensors.

' Definitions, Basic principles, theoretical background-components of interactions (covalent and non- |

Unit-II: Chemical Sensing Elements — -
Ionic recognition: molecular recognition-chemical recognition agent-spectroscopic recognition-
biological Recognition agents; Immobilization of biological components: performance reactors of
Urea Biosensors, Amino Acid Biosensors, Glucose Biosensors and Uric Acid, factors affecting the
_performance of sensors.
Unit-II1: Biosensors

Bio sensors: Catalytic biosensors; mono enzyme electrodes; bi-enzyme electrodes: enzyme sequence

‘biosensors; cell-based biosensors; Biochips and biosensor arrays; problems and limitations.
| Unit-IV: Chemical Sensors

clectrodes and enzyme competition electrodes; Affinity-based biosensors: Inhibition based !

Introduction to chemical sensing; Potentiometry: fundamental princif)les, membrane potentials,

diffusion limited currents, Applications of Amperometry; the Clark oxygen electrode; glucose sensors
in diabetes: enzyme electrodes, immunosensors.

E Applications of potentiometry; ion-selective clectrodes; Amperometry: fundamental principles, |

Unit-V: Application of Sensors

Automotive Sensors: Environmental Sensors-Sensors for Medical Diagnosis and patient monitoring,
Aerospace sensors.

Text Books:

1. Brain R Eggins -Biosensors an Introduction, First edition, John Wiley & Sons Publishers, 1996
2. T.E. Edmonds, Chapman and Hall: Principles of Chemical Sensors, J Janata, Plenum Press

References:

Reference Books:

9. Chemical Sensors and Biosensors; Brian, R Eggins; Wiley; New York, Chichester, 2002.
10. Biosensor: A Practical Approach, J. Cooper & C. Tass, Oxford University Press, 2004.
3. Donald G. Buerk - Biosensors Theory and Applications, First Edition Technomic
Publishing, Co,Inc, 1993.

4. Sensors- A Comprehensive study-W.Gopal, J Hesse, J N Zemel
Journals:

1. https://onlinelibrary.wiley.com/doi/book/10.1002/9781118354162

2. https://www.springer.com/series/5346

3. https://pubs.rsc.org/en/content/articlelanding/2015/ra/c4ra13080d

4 https://www.sciencedirect.com/science/article/abs/pii/S0166526X03801149 / T

Video References: (7\1;’ el "/
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| 1. https:/: www.youtube.com/watch?v=8-Gtr6eWSTY
2 .https://www.youtube.com/watch?v=z4hgRj5QsZQ
3. https://www.youtube.com/watch?v=9IVmGDgVFdQ.
4. https:/'www.youtube.com/watch?v=kQ6CY 1qpGjY |

S. https://www.youtube.com/watch?v=nfxhJxmuUYE
MOOC/SWAYAM/NPTEL Courses:

1. https://nptel.ac.in/courses/102104062

[ 2. https://onlinecourses.nptel.ac.in/noc24 _cedS/preview

3. https://nptel.ac.in/courses/115107122

4. Coursc Outcomes:
After successful completion of the course, the student should be able to:

biosensors.

| CO.No. | Course Outcome
R19CY601.1 To .understand the basic principles of biosensing in terms of biological, chemical and
‘ optical responses. E
R19CY601.2 ‘ To realize the chemical sensing methods and material characteristics to be applied in
|

B IOCY a3 | Demonstrate knowledge of the industrial and socioeconomic context of biosensor

| development and market

|
| Understand the operation principle of potentiometric, aerometric sensors their

‘1. Course Descri}_)"tion:
This course provides the understanding of how to measure and analyze chemical and biological processes
but also contributes to advancements in various fields that directly impact daily life and global challenges.
These types of sensors are critical in scientific research and help in research development, chemical
analysis and environmental studies, healthcare, pharmaceuticals, and biological research and medical
diagnostics for biological contaminants or pathogens. The aim of this course is to offer students with an
insight into the engineering students for optimal utilization of resources in scientific, research,
technological, and industrial applications.

2. Course Objectives: _
1. understanding about conventional energy resources and its applications
2. Acquire industrial compressed air, bio-chemical energy storage systems and various types of
applications.
3. Obtain idea about various existing batteries to the currently available batteries to
Communicate well and express them.
4, To gain knowledge of fuel cells and their basic principle, comparative performance of supercapacitors
which corresponds with futuristic materials

3. Syllabus
Unit-1: Energy Demands and Energy Sources
Energy Scenario: Indian and Global Perspectives: Need, consumption and demand. /% , |

I T
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R19CY601.4 r "
| applications. !
R19CY601.5 i Apply the sensor measurements for various applications. i _|
R19CY602 Energy Storage Devices g ;I)‘ }; g



Non-conventional renewable energy Sources-Potential of renewable energy sources- Solar energy types.
Wind energy. Wave, tidal and OTEC.

Unit-11: Energy Storage: Different Approaches

Potential energy: Pumped hydro storage, KE and Compressed gas system: Flywheel storage, compressed
air energy storage, Electrical and magnetic energy storage: Capacitors, electromagnets. Chemical Energy
storage: Thermo-chemical, photo-chemical, bio-chemical, electro-chemical, fossil fuels and synthetic
fuels: Hydrogen for energy storage and Solar Ponds for energy storage

Unit-II1: Batteries

Unit-1V: Fuel Cells

Primary, Secondary batteries; the difference between primary and secondary batteries, chemistries of
primary batteries such as Zinc-Carbon, Alkaline and secondary batteries such as Lead acid, Nickel |
Cadmium, Metal hydrides, lithium-ion, high-temperature batteries- sodium-sulphur.

Fuel Cell Technology: t—ypé “of fuel cells, Operating principles of Fuel Cell, Fuel and Oxidant
Consumption, Fuel Cell System Characteristics, application and limits.

_Unit-V: Supercapacitors

Super/ultracapacitors; Basics of Electrochemical Supercapacitors, Types and clectrolyte interfaces and
their capacitances, Charge-Discharge density, RuOz as a material for electrochemical capacitors, various
metal Coupling with batteries and fuel cells- Applications.

Text Books:

1. C. Daniel and Jurgen O. Besenhard, Handbook of Battery Materials, Wiley-VCH Verlag, 2011
2. Battery Technology Handbook by H. A. Kiehne, Marcel Dekker, Inc. , New York, Basel

References:
Reterence Books:

1. Doughty Liaw, Narayan and Srinivasan, "Batteries for Renewable Energy Storage", The I'
Electrochemical Society, New Jersy,2010.

2. "Jim Eyer, Garth Corey", Energy Storage for the Electricity Grid: Benefits and Markel Polential |
Assessment Guide, Report, Sandia National Laboratories, Feb 2010.

3. Electrochemical Supercapacitors, Scientific Fundamentals and Technological Applications
By B. E. Conway, Kluwer Academic/ Plenum Publishers, New York, Boston, Dordj€ncht,

London, Moscow, 1999.
Journals:

L. hitps://www.sciencedirect.com/topics/engineering/energy-storage-application
2. https://www.mdpi.com/1996-1073/16/16/5930

3. https://www.sciencedirect.com/science/article/pii/S259000722300059X

4 https://www.intechopen.com/chapters/83927

Video References:

1. https://www.youtube.com/watch?v=qM10gDzPEKU

2 https://www.youtube.com/watch?v=f DTiHSZqqw

3. https://www.youtube.com/watch?v=5_1DGna9MBM

4 https://www.youtube.com/watch?v=LKw5KjOr8hw

5. https://www.youtube.com/watch?v=E-m7Psbuup0
MOOC/SWAYAM/NPTEL Courses:

1. https://www.youtube.com/watch?v=yar51GJVqgg
2. https://archive.nptel.ac.in/courses/113/105/113105102/ ] ﬂ{ 1 |
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3. https:/ onlinecourses.nptel.ac.in/noc22_ch66/preview

4. Course Outcomes:

After the successtul completion of the course, the student should be able to:

CO.No. | Course_Ou_tcgn;
| R19CY602.1 | Understand the characteristics of energy from various sources and need for storage
S_R19C Y602.2 | Classify various types of encrgy storage and various devices used for the purpose
‘ RI9CY602.3 | To address the underlying concepts, methods and application of batteries
R19CY602.4 Illustrate the various types and working principle of R fuel cells 1
R19CY602.5 Understand the utilization of next gencration super-capacitors and its applications
R19CY603 ] Chemistry in Forensic Science % r(l; f), gj

1. Course Description:

This course provides the understanding of how to measure and analyze chemical and biological
processes but also contributes to advancements in various fields that directly impact daily life and global |
chatlenges. Lhese types of scnsors arc critical mn scientific research and help in rescarch development, |
chemical analysis and environmental studies, healthcare, pharmaceuticals, biological research and |
medical diagnostics for biological contaminants or pathogens. This course aims to offer students with :
an insight into the engineering students for optimal utilization of resources in scientific, research, |

technological, and industrial applications. i

2. Course Objectives:

1. Understanding conventional energy resources and their applications. [
2. Acquire industrial compressed air, bio-chemical energy storage systems and various types of
applications.

3. Obtain ideas about various existing batteries to the currently available batteries to communicate

well and express them.
4. To gain knowledge of fuel cells and their basic principle, comparative performance of

supercapacitors which corresponds with futuristic materials

3. Syllabus

Unit-I: Preamble to Forensic Science

Forensic Science: History and development - Scope and need of forensic science in criminal
justice system- Role of the Forensic Laboratory: Organization setup of Forensic Science Laboratory:
Structure and function of State, Regional and Central Forensic Science Laboratories.

Unit-IT: Forensic Tools and Techniques

Principles of Chromatography, Classification of Chromatographic Methods, Adsorption and Partition
Chromatography. Thin Layer Chromatography: Basic Principle, Setup, visualization
and Forensic applications.

Unit-1II: Chemistry and Analysis of Drugs

Drug Chemistry, Origin, Pharmacology, Methods of preparation, Storage, Diluents and Adulterants,
Sample Handling, Optimization of Experimental Conditions, Screening- and gqnﬁmgatmy Methods:
Colour/spot test, Microcrystalline tests, NMR, UV Spectrophotometry, IR Spqéfrpp"pglogomctry.

Unit-1V: Explosives and Arson

Explosives: Chemistry of explosives, Characteristics of high and low explosives. Analysis Qfgies

Chall’man' eand Enq'.'nnnwv\".
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Cxplosive: Pre-blast and Post blast residue collection, Systematic examination of explosives and |
explosion residues in the laboratory using chemical and instrumental techniques and Interpretation of
results.
Arson: Arson motives, Degrees of Arson, Scheme of analysis: Extraction of samples from
| debris (Direct and solvent extraction methods, SPME, Distillation), Analysis (GC-MS, SEM),
Interpretation of GC-MS spectra.
Unit-V: Analytical Forensic Toxicology |
Samples required in Toxicological analysis - Alternative specimens: Drugs in oral fluid, Detection of
drugs in sweat etc. - Alcohol Intoxication & analysis, Chemical tests for alcohol in blood and urine.
| Breath Alcohol Screening devices- Method of analysis of beverages in biological materials by chemical
~methods (Kozelka- Hine) and instrumental Methods (GC).

Text Books:

1. James, S.H and Nordby, J.J. "Forensic Science: An introduction to scientific and investigative

techniques CRC Press", 2003.

References:
Reference Books:

1. Nanda B.B and Tewari R.K, "Forensic Science in India- A vision for the twenty-first century”,
Select Publisher, New Delhi, 2001.

2. Houck M M, "Mute witness: trace evidence analysis", Academic Press, 2001.

! 3. Yinon Litrin, "Modern Methods & Application in Analysis of Explosives,” John Wiley Sons, |
| England, 1993. |
Journals:

1. https://www.sciencedirect.com/journal/forensic-chemistry

2. https://www.frontiersin.org/journals/analytical-science/sections/forensic-chemistry

| 3. hitps://link.springer.com/chapter/10.1385/1-59259-946-X:91

4. https:/link.springer.com/journal/11419

Video References:

1. https://www.youtube.com/watch?v=w19prpOuHD8

2. https://www.youtube.com/playlist?list=PLCP8L39atqUrkDIiAKEMdIMA _idd_vOAU
3. https://www.youtube.com/watch?v=TPV6T3KpAmo

4. https://www.youtube.com/watch?v=QevbUnyEgzs

5. hitps://www.youtube.com/watch?v=iINW37r_snHY
MOOC/SWAYAM/NPTEL Courses:

1. https://archive.nptel.ac.in/noc/courses/noc21/SEM2/noc21-cy28/
2. https://www.youtube.com/user/nptelhrd
3. https://www.youtube.com/c/NPTELSpecialLectureSeries

4. Course Outcomes:
After successful completion of the course, the student should be able to:

CO. No. Course Outcome

R19CY603.1 Understand various branches of Forensic science and their fungtions.
F AT 1

R19CY603.2 Describe how different tools and assays can be used in Inves{igatians. .~
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| RI9CY603.3 Understand the composition of drugs.

R19CY603.4 Apply summarize the chemistry behind arson and explosives.

R19CY603.5 | Identify and assess the value of various techniques for forensic applications.

R19CY604 Industrial and Material Chemistry [:; ;1; I g (3: i
1. Course Description: m :
This course delves into the intersection of chemistry with industrial processes: exploration of large-sc% |
| chemical production methods, including reactlions, separation techniques, and process optimization. This |
topic describes the principles and environmental impact, sustainability improvement, and industrial ‘
progression. Its main focus is on material properties, synthesis methods, and applications in technology
and manufacturing. -

2. Course Objectives: |

1. Understand the requirements of food and packaging

2. Apply the concepts relevant to petroleum products

3. Summarize the manufacturing processes of various fertilizers.

4. Understand, identify the ingredients and types of soaps and detergents.
5

Understand the controlling methods of environmental problems in metallurgical processes.

| 3. Syllabus
Unit-1: Food and Paclaging Industry

chill storage, deep freezing, drying, concentration, fermentation and radiation. Packaging- Concepts &
Significances. Primary packaging media - Paper boards, metals, plastics, glass, flexible materials
Labcls, caps and adhesives. Testing & cvaluation of packaging media. Environmental, ccological &
Economic issues, recycling and waste disposal.

Unit-11: Petrochemical Industries

Crude oil - constitution and distillation - composition of different distillates -ignition point, flash point
octane number - cracking - catalysts used in petroleum industries - structure, selectivity and applications,
Manufacture of synthetic petrol - Fischer Tropsh process- Manufacture of petrochemicals and
petrochemical polymers.

Unit-III: Fertilizers and Speciality Chemicals

Fertilizers -Raw materials, manufacture (flow chart - chemical process with equations) of

ammonium nitrate, ammonium sulphate, urea, calcium ammonium nitrate, sodium nitrate,

ammonium chloride, ammonium phosphate, superphosphate of lime, NPK fertilizers.

Manufacture - Properties and industrial uses of solvents - DMF, DMSO and THF.

Unit-IV: Oils, Soaps and Detergents

Oils - the difference between oils and fats - manufacture of cotton seed oil and soya bean oil -
manufacture of soaps - toilet and transparent soaps - Detergents - synthetic detergents -

. surface active agents and their classification - manufacture of anionic, cationic and non-ionic
detergents and shampoo.

Unit-V: Metallurgy

General methods of metallurgy - ores - types - methods of concentrations of ores - hydrometallurgy,
pyrometallurgy, refining of metals extraction of Cr, Mfl, Pt, U and Th.

Environmental problems of chemical industries -waste management. methods of control - sewage
treatment and waste management.

Text Books:

1. Sharma 8 K., Industrial Chemistry, Goel Publishing House, Meerut, 2003,

o
) Chairmén - Board of Studiss
epartment of Computer Science and Enginegrin

SriEshwar Calj; :
: ege of Engineering (A .
Klnathukadauu {‘nim!‘-gh_,g\, Hf?f}!{)ﬁ.___ w



References:

Reference Books:
1. Alan Cottrel, An Introduction to Metallurgy, Orient Longman, 2000.

2. James A. Kent, Riegel's Handbook of Industrial Chemistry. Springer Science & ustness Media,
2003.

Journals:

1. hitps://www.sciencedirect.com/journal/materials-chemistry

2. https://asianpubs.org/index.php/ajmc

3. https://www.rsc.org/journals-books-databases/about-journals/industrial-chemistry-materials/
4 https://www.sciencedirect.com/journal/journal-of-industrial-and-engineering-chemistry
Video References:

1. https://www.youtube.com/playlist?list=PLLnAFJxOjzZs8uuljB_7T4otrip_evaVz

2. https://www.youtube.com/watch?v=inz_n9veiXY

3. https://www.youtube.com/user/wwwrscorg

4. https://www.youtube.com/channel/UCBNvvmhKeuZZhWCA7Y ddkig
MOOC/SWAYAM/NPTEL Courses:

1. https://archive.nptel.ac.in/courses/104/105/104105103/
. https:/mptel.ac.in/courses/104104011

3]

\

s hup&//'n;uui do.di/courses/ 104163019 |

(F8)

4. Course Qutcomes:
After successful completion of the course, the student should be able to:

I CO. No. Course Outcome
R19CY604.1 Understand the requirements of food and packaging Industries.

R19CY604.2 Apply the concepts relevant to petroleum products

R19CY604.3 Summarize the manufacturing processes of various fertilizers.

R19CY604.4 Identify the ingredients and types of soaps and detergents.

Understand the controlling methods of environmental problems in metallurgical
processes.

R19CY604.5

R19HS601 English for Competitive L T P g

Examinations 3 0 0

1. Course Description:

This open elective course is designed to equip engineering students with the essential English
language skills needed to excel in competitive examinations. Emphasizing technical proficiency and
general communication, the course covers key areas such as comprehension, vocabulary building,
grammar, and writing skills, all tailored to the context of engineering

2. Course Objectives:

1. Develop a strong command of technical and general English vocabulary relevant to
engineering disciplines. (b, |
(/XA
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2. Enhance reading comprehension skills through the analysis ol academic texts, articles, and
examination papers.

Improve writing skills for technical reports, essays, and application letters.

4. Strengthen listening and speaking skills through interactive discussions, presentations, and
mock interviews.

5. Familiarize students with the format and types of questions commonly found in competitive ‘
exams.

3. Syllabus - —— !
Unit I: Vocabulary Enrichment -
Spelling Rules: Root words, Prefix, Suftix — Synonyms & Antonyms — Practice — Punctuations — |
Question Mark (?), Exclamation Mark(!), Full stop (.), Comma (,), Quotation Mark (“””), Colon (:), |
Semi-Colon (;). Apostrophe (*) — Commonly Misspeiled Words — Practice.
Unit II: Essential of Tenses _
Tenses — Present, Past, Future Tenses Essential — Practice — Active and Passive Voice — Direct &
Indirect Speech — Fill in Blans — Sentence Correction/Error Spotting — Rearrangement of Sentences
— Paragraph Completion.

| Unit III : Essential Parts of Speech - =
Noun — Traditional and Modern Nouns — Gerund, Gender, Number, Case — Practice — Pronoun —
Types of Pronouns and its Essentials — Verbs — Types of Verbs and its Essentials — Adverb — Types
of Adverbs and its Essentials — Adjective — Types of Adjectives and its Essentials.

Unit IV :Parts of Speech
Prepositions — Types of Prepositions and its Essentials — Conjunctions — Types of Comjunctions and |
its Essentials — Interjections — Tvpes of Interiection and its Essentials — Fill in the Blanks —
| Conjunctions, Preposition ctc -~ Concord: Subject Verb agreement — Degrees of Comparisen —
Articles — Conditional Sentences.
Unit V : Principles of Writing -
Reading Comprehension — Hints Development — Paragraph Writing — Essay Writing (Expository
Essays, Persuasive Essays, Narrative Essays, Descriptlive Essays) — Letter Writing/ Precise Writing
— Email Etiquette/ Email Writing.
~Text Books:

3. APAART: Speak Well 1 (English language and communication)
4. APPART: Speak Well 2 (Soft Skills)

5. 2. S.N. Mahalakshmi, “Communicative for Engineers”, V. K. Publications; Chennai, Ninth
Edition, 2019.
References:

Reference Books:

1. Rizvi M.Ashraf, “Effective Technical Communication”, Tata McGraw Hill Publishing
Company; New Delhi, 2007.

2. Alan Mccarthy and O’dell — English Vocabulary in Use — Third Edition — Cambridge
University Press 2017.

3. Dr. Saroj Hiermath — Business Communication — Nirali Prakashan.
4. Richards C. Jack, “Interchange”, Fourth edition; Cambridge University Press, 2012.

5. Butterfield, Jeff, “Soft skills for Everyone”, Sixth Indian Reprint, 2015.
Journals:

1. The Journal of English Language Teaching

2. English Language Teaching Journal

oéé.’ 31’;_.;;
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3. TESOL Quarterly
Video References:

[. www.youtube.com/watch?v=Hzj6Lbp3z0Y
2. www.youtube.com/watch?v=53V09WuvOm0

Web References:
1. https://leo.stcloudstate.edu/grammar/subverag.html

2. http://www.learningdifferences.com/Main%20Page/Topics/Compound%20Word%20Lists/
Compound Word %20Lists _complete.htm

http://examples.yourdictionary.com/examples-of-active-and-passive-voice.html
http://www.perfectyourenglish.com/grammar/numeral-adjectives.htm

https://en.wikipedia.org/wiki/Commonly misspelled English words

o v oA W

https://www.englisch-hilfen.de/en/grammar/if.htm

7. http://www.englishforeveryone.org/Topics/Reading-Comprehension.htm
MOOC/SWAYAM/NPTEL Courses:

1. https://archive.nptel.ac.in/courses/109/106/1091061 16/

2. https://onlinecourses.nptel.ac.in/noc24 hs73/preview [

6. Course Outcomes:
After successful completion of the course, the student should be able to

‘ CO. No. i Course Outcome
| R19HS601.1 i Remember the Vocabulary and Punctuation rules.
R19HS601.2 Understand the concept, process and importance of communication.

R19HS601.3 Apply Essentials of the different parts of speech in English.

RI19HS601.4 Organize and write grammatically correct sentences.
RI19HS601.5 Make them to write and appreciate different types of prose.

Personality Development and L T P C
- Interpersonal Skills 3 0 0 3

1. Course Description:

This open elective course is designed for engineering students to enhance their personal and
professional growth through the development of essential interpersonal skills and personality traits.
In today’s competitive environment, technical proficiency alone is not sufficient; effective
communication, teamwork, and emotional intelligence are critical for success in the engineering field.
2. Course Objectives:

1. To understand the components of personality and how they influence personal and
professional interactions.

2. To develop effective communication skills, including verbal, non-verbal, and written
communication. ﬂ .f

3. To cultivate emotional 1nte111gence and self-awareness for better relat:qnsm;}ﬂ{a:naaeMenl
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4. To enhance tcamwork and collaboration skills through group activitics and discussions.

5. Tobuild confidence in public speaking and presentation skills.
3. Syllabus:
Unit-1: Personality Development
Personality: Concept, Signilicance, Determinants, Dimensions, Personal Grooming, Personal
Hygiene, Social Etiquette.
Unit-II: Aspects of Personality Development —
Character building, Leadership and qualities, Teamwork, Decision, Problem-solving, Time
management, Conflict & Stress Management, Work ethics.
| Unit-111:Traits Required for Personality Development =l
Importance of self-motivation, Attitude, Factors affecting attitude, Positive attitude, Advantages
Negative attitude, Disadvantages, Ways to develop positive attitude, Difference between
Personalities having Positive and Negative Attitude, Significance, Internal & external motives
Unit-1V:Essentials of Body Language
Body Language: Verbal & Non-Verbal Communlcatlon Slgmﬁcance Types and functions of Body
Language, Mock Sessions, 7°Cs of Effective Communication.
Unit-V: Interpersonal Relationships
Interpersonal Relationship, Self~Analysis (Strength & Weakness), Teammg, Types of Reams, Team
Roles and Behaviour (Developing positive personality), Analysis of strengths and weakness, Group
Discussion, Concept, Etiquettes, Mock GD.
Text Books:

1. APAART: Speak Well 1 (English language and communication)
2. APAART: Speak Well 2 (Soft Skills)

3. S Bhatnagar, Nitin and Mamta Bhatnagar. Communicative knglish for bngineers and
Professionals. Pearson: New Delhi, 2010.

| 4. Hughes, Glyn and Josephine Moate. Practical English Classroom. Oxford University Press:
Oxford, 2014.

References:

Reference Books:

1. Rizvi M. Ashraf, “Effective Technical Communication”, Tata McGraw Hill Publishing
Company; New Delhi, 2007.

2. Ladousse, Gillian Porter. Roll. Play. Oxford University Press: Oxford, 2014.

3. Richards C. Jack. Person to Person (Starter). Oxford University Press: Oxford, 2006.
Journals:

1. Journal of Personality and Social Psychology
2. International Journal of Interpersonal Relationships

3. Journal of Applied Psychology
Video References:

1. www.youtube.com/watch?v=J8N6R_Lq614
2. www.youtube.com/watch?v=9pTg7ZmAiH4
Web References:

1. https://leo.stcloudstate.edu/grammar/subverag.html

2. http://www.learningdifferences.com/Main%20Page/Topics/Compound%20Word%20Lists/
Compound Word_%20Lists_complete.htm

http://examples.yourdictionary.com/examples- of-act1ve-and—passwe-vm(}-rhtm

4. _http://www:perfectyourenglish.com/grammar/numeral-adjectives.htm £ /X 4~ —
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5. https://en.wikipedia.org/wiki/Commonly _misspelled English_words

6. https://www.englisch-hilfen.de/en/grammar/if.htm

7. http://www.englishforeveryone.org/Topics/Reading-Comprehension.him
MOOC/SWAYAM/NPTEL Courses:

1. nptel.ac.in/courses/109/103/109103131/

nptel.ac.in/courses/109/104/109104149/ |

4. Course Qulcomes:
After successful completion of the course, the student should be able to:

CO. No. ; Course Outcome

| RI9HS602.1 Understand the concepts, process and importance of Personality Development.

R19HS602.2 Understand the essentials of Body language.

R19HS602.3 Recognize the ethical dimensions of interpersonal relation.
R19HS602 .4 ' Understand the concept of personality and personality development and its significance.
|' i
RI19HS602.5 Understand and devejop various traits required for personality devejopment
_ T : . '|
R19HS603 Communication Techniques for Employability I| g 1' 'OT ‘| 1(; I g !
! A {

| 1. Course Description: :
This open elective course equips engineering students with essential communication skills to enhance
employability in competitive job markets. Recognizing that effective communication is vital in
professional settings, this course focuses on developing verbal, non-verbal, and written
communication techniques tailored to the engineering field.
2. Course Objectives:

1. To understand the role of communication in professional success.

2. To improve verbal and non-verbal communication skills for interviews and presentations.

3. To develop strong written communication skills, including resume writing and email

etiquette.

4. To practice effective listening and feedback techniques.

5. To enhance networking skills and professional relationship-building.
3. Syllabus:
Unit -I: Communication Skills
Methods of communication — Verbal — Non-Verbal — Principles of Effective Communication —
Barriers to effective communication — Measures to overcome barriers in effective communication.
Unit -I1: Self-Management Skills
Self-regulation — Self Motivation — Significance and its uses — self-awareness — Types of self-
awareness — ability to work independently — Types of Meaning and importance of stress
management — Stress management techniques — physical exercise, yoga, meditation — Vacations
with family and friends — Taking nature Walks.
Unit -I11: Information and Communication Technology Skills

Classes of operating systems — Menu, icons and taskbar on the desktop — File cont?pf ;I,ﬁ}e {

operations, file organization, directory structures, and file — system structures — Cr; and -
managing files and folders Importance and need of care and maintenance of computer — Cleaning
Chairman - Board of Studies
Department of Computer Science and Engineering
SriEshwar College of Exjineering (Autonomous)
Uinathileadavii Caimbatore - 641202,




' computer components — Preparing maintenance schedule — Protecting computer against viruses —
Scanning and cleaning viruses and removing SPAM files. temporary — files and folders.

Unit -IV: Entreprencurial Skills =
Entrepreneurship and society — Qualities and functions of an entrepreneur — Role and importance of
| an entrepreneur — Entreprencurship as a career options.

| Unit-V: Employability Quotient -
Resume building — The art of participating in group discussion — Acing the Personal (HR &
Technical) Interview — Frequently Asked Questions - Psychometric Analysis — Mock Interview
Sessions.

Text Books: |
| r
L. APAARI : Speak Well |(IEnglish language and communication). ;

2. Ahmad, K. (2012). Relationship between cmployability and graduates' skill. Intemational
Business Management,6,440-445. |

3. S Bhatnagar, Nitin and Mamta Bhatnagar. Communicative English for Engineers and
Professionals Pearson: New Delhi,2020. |

4. Hughes,Glyn and Josephine Moate. Practical English Classroom, Oxford University Press:

Oxford,2014. - .
| References: [
Reference Books:

1. Rizvi M.Ashraf, "Effective Technical Communication", Tata McGraw Hill Publishing
Company; New Delhi, 2007.

I 2. Kalam, A.P.J. A (2006) Capacity building for entreprencurship, University News (An ATU
Newsletter) 44 189-100

Journals:

| 1. Journal of Communication

2. Business Communication Quarterly

3. International Journal of Business Communication
4. Communication Education

5. Journal of Applied Communication Research

6. Joumal of Workplace Learning

Video References:
1. www.youtube.com/watch?v=kaWw9FJSy6E

2. www.youtube.com/watch?v=0T1-Z9ToUO4

NPTEL/MOOC/SWAYAM Courses:
1. nptel.ac.in/courses/109/104/109104149/

2. nptel.ac.in/courses/109/105/109105136/

4. Course Outcomes:
After successful completion of the course, the student should be able to:

CO. No. Course Outcome

R19HS603.1 Demonstrate the knowledge and various methods of communication.
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RI9HS603.3 | Apply basic skills [or care and maintenance of the operating system.

R19HS603.4 | Understand the concept of Entreprenecurial skills.

RI19HS603.5 Develop and maintain a Good Resume.
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RI19HS604 Mass Communication ‘ 3 } 0 | o 3

Course Description: -
This open elective course explores the fundamental concepts and practices of mass communication,
tailored specifically for engineering students. In an age where technology and communication
converge, understanding mass media is crucial for effective information dissemination and public
engagement. Students will examine various media forms, the role of communication in society, and
the skills necessary to communicate effectively within and beyond their technical fields.

Course Objectives:

1. Analyse the evolution and functions of various media channels, including print, broadcast,
and digital platforms, and their impact on society and technology.

2. Leamn to create engaging and informative content suitable for diverse audiences, focusing
on clarity, coherence, and effective storytelling techniques.

3. Improve verbal and written communication skills to effectively convey technical
mformation to non-specialist audiences, tacilitating better understanding and collaboration. |
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role of media in shaping public perception and opinion.

5. Examine ethical issues in mass communication, including the responsibilities of
communicators, the impact of misinformation, and the importance of responsible
media practices. |

Syllabus: |
UnitI Communication = '
Elements, Functions and Dimensions — Theories of Communication (Cross Cultural

Communication,
Cultural Identity Theory, Face Negotiation Theory — Accommodation Theory (CTA), - Barriers of
Communication: Semantic, Physical, Environmental, Attitudinal and Cultural.

Unit II  Principles of Mass Communication
Nature and Process of Human Communication — Communication Models — Nature and Process of
Mass Communication — Media Systems and Theories — Ownership — Patterns of mass media —
media and Social Responsibility.
Unit III Development of Media
Print: Language and Society — Early Communications Systems in India — Newspapers and
Magazines in the 19" century in India — Birth of the Indian Languages Press — The Indian Press and
Freedom Movement — Journalism in Indian Languages — The press in India after Independence —
Social Issues —
Radio: Development of Media as a medium of Mass Communication - Emergence of AIR —
Commercial broadcasting — FM: Television — Development of Television as a Medium of Mass
Communication — Historical Perspective of Television in India — Satellite and Cable Television in
India — Films — Early efforts — Film as a Mass Medium — Historical Developments of Indian Films —
Silent era — Indian Cinema after Independence — Parallel Cinema/Commercial cinema —
Documentaries —Issues and Problems of Indian Cinema — Folk Media: Traditional Media in India —
Regional Diversity — Content, Form, Utility, Evaluation, Future — New Media: Develgpmentof
New Media — Convergence — Internet. ;LPH i1
Ch&jeman - Board of Studies
Department of Computer Science and Enginzering
SriEshwar College of Engineering (Autonomous)
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| UnitV

| Unit 1V Print Media -
Reporting: News — Interviewing- Interpretative Reporting — Investigative Reporting — political

Reporting — Legislative Reporting — Diplomatic Reporting — Scoops and Specialized Reporting — |
Editing: meaning and Purpose — Proof Reading — News Desk, editorial department set-up, news |
flow, copy management and organization — Headlines — Magazine Editing, Layouts, Graphics. 1

Advertising

Evolution and Growth of Kd;:nising - Advertising tools and p_rz;cticg-_Mass Media Laws
concerning advertising - Ad Agency Management - Activity based on advertising - Clicnt-rclated
issues and process - Process of Motivation and theories of motivation - Advertising research. |

I
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References Books:

Text Books:

Bever S.H., et.al., The Sociology of Mass Media Communications, The Social Review, The J

Untversity of Keele, Staffordshire, 1969.

Keval J. Kumar, Mass Communication in India, Vikas Publications New Delhi, 1994.

Hughes, Glyn and Josephine Moate. Practical English Classroom. Oxford University Press:

David K. Berlo, The Process of communication, Holt Rhinehart and Winston, 1960. 1
|
|

2.
4.
_ Oxford, 2014. e —
| References

Krishna Moorthy, V.S., Modern Trends in Printing Technology

Journalism & Mass Communication Quarterly
Mass Communication and Society
Communication Research

Journal of Communication

New Media & Society

Television & New Media

Video References:

https://www.youtube.com/shorts/K6rUorovQ2E
https://www.youtube.com/shorts/flOyB36seYg
https://www.youtube.com/shorts/uxM2esd9311

NPTEL/SWAYAM/MOOC Courses:

4. Clement J. Jones, Mass Media, Code of Ethics and Councils. ,
i Journals:

1. https:/;ugcmoocs.inflibnet.ac.in/index.php/courses/view_ug/125
2. https://ugcmoocs.inflibnet.ac.in/index.php/courses/view ug/79
4. COURSE OUTCOMES:
After successful completion of the course, the student should be able to:
CO. No. Course Outcome
R19HS604.1 Understand basic concepts of communication and its role in society
R19HS604.2 Understands the basics of journalism and its role in society.
R19HS604.3 Introduce different types of media and their characteristics, merits and demerits.
R19HS604 4 Make students understand the historical underpinnings of media theories with relevant
models.
R19HS604.5 Understand the importance of advertising and the role of journali;@,in ,_fra‘{ming it.
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