) KPR Institute of
N4 Engineering and
Learn Beyond TGCh n 0|.0 gy

(Autonomous, Affiliated to Anna University)

CURRICULUM AND SYLLABI
REGULATIONS - 2025

Department of
Artificial Intelligence and Data Science




I. Vision and Mission of the Institute

Vision
To became a premier instilute of acadeimic excellence by imparting technical, intellectual and professional skills to students for
meeling the diverse needs of industry, society, the nation and the world at large

Mission

e Cominitiment to offer value-based education and enhancement of practical skills

e Continuous assessment oi teaching and learning processes through scholarly activities

e Eriuiching reseaich and innovation activities in collaboration with industry and inslitutes of repiite

e Ensuring the academic processes to uphold culture, ethics and social responsibilities

Il. Vision and Mission of the Department

Vision
To be a departiment with global recognition through innovative teaching process, product development and reseaich excellence

in Artificial Intelligence and Data Science

Mission
The mission of the department is to
e Pigvide the highest guality of teaching and leaming opportunities to the students with a well-researched and carefully
crafied cuniculum
e Enable the students to develop projects and pradiicts in latest technologies related to data science and artificial intelligence
with the help of industrial collaboration
e Develop a top noich research culiure by empowering students and faculty in fundamentals and applications of data science
and artificial intelligence

o Educate the students to apply their skills in solving social challenges in an ethical manner

lil, Program Educational Objectives (PEOs)

The Frogram Educational Objectives (PEOs) of the ARTIFICIAL INTELLIGENCE AND DATA SCIENCE (AD) represent major

accomiplishments that the graduates are expected to achieve after three to five years of graduation.

PEOL: Acquite the expertise in artificial intelligence and data science essential for real-time problems

PEO2: Have the abilities to establish teams, exhihit leadership traits, and uphold maral principles that are crucial for operating
ethically and professionally

PEO3: Develop the necessary compelencies to become entrepreneurs, data scientists, and business owneis in the field of
artificial intelligence and dafa science

PEO4: Continue to learn technological advancements through higher studies and reseaich

IV. Program Outcomes (POs)
Graduaies of the ARTIFICIAL INTELLIGENCE AND DATA SCIENCE will be able to

PO1: Engineering Knowledge: Apply knowledge of mathematics, natural science, computing, engineering fundamentals and
an engineering specialization as specified in WKL to WK4 respectively to develop to the solution of complex
engineering prohlems

PO2: Problem Analysis: Identify, formulate, review research literature and analyze complex engineering problems reaching
suhstantiated conclusions with consideration for sustainable development (WK1 to WiK4)

e
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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 the public health and safety, whole-life
cost, net zero carbon, culture, society and environment as required (WKS5)

PO4: Conduct Invesligations 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)

PO5: Engineering Tool Usage: Create, select and apply appropriate technigues, resources and modern engineering & IT
tools, including prediction and modelling recognizing their limitations to solve complex engineering problems (WK2 and
WKS)

PO6: 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 economy, health, safety, legal framework, culture
and environment (WK1, WK5, and WK7)

PO7: Ethics: Apply ethical principles and commit to professional ethics, human values, diversity and inclusion; adhere to
national & international laws (WK3)

PO8: Individual and Collaborative Team work: Function effectively as an individual, and as a member or leader in diverse/
multi-disciplinary teams

PO9: Communication: Communicate effectively and inclusively within the engineering community and society at large, such
as being able to comprehend and wrile effeclive 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 i) independent and life-long
leamning ii) adaptability to new and emerging technologies and iii) critical thinking in the broadest context of
technological change (WK8)

Knowledge and Attitude Profile (WK)
WK1: A sysiemalic, 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, sialistics and formal aspects of computer and
information science to suppart detailed analysis and maodelling applicable to the discipline

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

WK4: Engineering specialist knowledge that provides thearetical frameworks and badies of knowledge for the accepted
practice areas in the engineering discipline; much is at the farefront of the discipline

WK5: Knowledge, including efficient resource use, environmental impacts, whole-life cost, re-use of resources, net zero

carbon, and similar concepts, that suppaorts engineering design and operations in a practice area
WKB6: Knowledge of engineering practice (technology) in the practice areas in the engineering discipline

WK7: Knowledge of the role of engineering in socisty and identified issues in engineering practice in the discipline, such as the
professional responsihility of an engineer to public safety and sustainable development

WKB8: Engagement with selected knowledge in the current research literature of the discipling, awareness of the power of

critical thinking and creative approaches to evaluate emerging issues

WKB8: Ethics, inclusive behavior and conduct. Knowledge of professional ethics, responsibilities, and norms of engineering
practice. Awareriess of the need for diversity by reason of elhnicity, gender, age, physical ahility etc. with mutual

understanding and respect, and of inclusive atiitudes

Head of the Depagment
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V. Program Specific Outcomes (PS0s)
Graduates of the ARTIFICIAL INTELLIGENCE AND DATA SCIENCE will be abiz to

PSO1: Integrate the foundalions of mathematical, analytical, pragramming and domain knowledge to build Al enabled systems

for solving real world problems

PS02: Acquire skills to model the Data Science assisied sysiems and to analyse the data to solve business related problem

V1. PEO | PO Mapping
Following three levels of correlation should be used:

1: Low
2: Medium
3: High
Particular - P61 PO2 PO3 PO4 PO5 PO6 . PO7 I PO8 POS PO10 PO11 PSO1 | PSO2
PEO 1 3 3 3 3 3 2 2 1 1 - 3 2 3
PEO 2 2 2 2 1 2 3 3 3 3 3 3 2 3
PEO 3 3 3 3 2 2 3 2 3 3 3 3 2 3
PEO 4 2 2 2 2 & 2 2 2 2 1 3 2 3
VII. Mapping of Course Qutcomes (COs) with Program Outcomes (POs)
|Sem Course Title PO1/PO2 PO3 PO4|PO5 | PO6!PO7! POS|POS PO10 PO11/PSO1 PSO2|
English Proficiency | - - - - - - - oo = s = 3
Calculus and Differential Equations e e B A - 2 0 - - s v :
Engineering Physics & ) |l & = 5 = & = = % 3 o
Chemistry for Computer Scierce o s v 4 . - - | - e - =
Prablem Solving using C Programming 7 7 o & s i 2 = 3 = s v -
Digital Techinologies s A T N4 vl A I s s v s
Comptiter Assembly and Maintenance bt Lo | e - = - - - - v - -
Chinese far Engineers - | - - - - - - = | ] e = % = :
'French for Engineers - | - - - - - - - v | v - v . s
I Japanese for Engineers - | - - - - - - s | we | = / . 5
Hindi for Engineers - | - = B - - - o | uf ] #F o s ” "
German for Engineers - | - - - - - - - v v - 7 = =
Induction Program - Universal Human
Values | e Y | 3 ] IRl Sl U N B (Rl
Heritage of Tamils B - - - - < | s - v > 8 3
Design Thinking Tl B ol BV S8 T 5 - - = 4 v s - 4
Biology for Engineers " Il il = R v / - "
Computer Fundamentals and Coding
Essentials A g | ld 7ol il Rl B (Rl Bl (Rl B i i
Il |English Proficiency Il - - - - - - = | | @ = s = B
Linear Algebra for Dala Science and
Machine Learning e e S I I Bl B B i
/ Bt\:?’ |
Head of the Dep)}ae .
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|Sem Course Title PO1 PO2 PO3 PO4 PO5|PO6!PO7 POB=1P'09!POIO§P011 P_501_|'P502[
Applied Physics v I A A = - - . A = 4 = =
Environmental Science and Sustainability A I I A S A I - v - =
Computational Problem Solving using
Sl lv | v ]|v]| -] - - - - v v v
Python
Basics of Mechanical Engineering A I sl || = | | = 5 E 3
Basics of Electrical Engineering v v = - = 2 = 3 . s / - i,
Basics of Electronics Engineering Flw | £ |2 | &) =] = | & = v - %
Basics of Civil Engineering v | e ] - z w | s | = - - v s “
Foundations of Data Science F / v % e L s = = T / s s
Fundamentals of Data Handling using R
" lw|lw ]| «|lwe|=]|=]|&]|-= s v = 7
Programming
Chinese for Engineers - || - - - - - - -l v | v - s - -
Hindi for Engineers - || o - - - - - - v | - ' = =
French for Engineers - | - - - - - - - v v . v - o
Japanese for Engineers - |l - - - - - - - | v s s = =
German for Engineers - |l - - - - - - - v | - s = 2
Universal Human Values |1 - E - - - - - | v | = g . 5
Tamils and Technology - - - - - - v v - v =3 = 2
Design Thinking vl e | 2 - 5 . = v E s : 5
Biology for Engineers I I I O I S (T I I I s e = 3
Camputer Fundamentals and Corling
_ A I I S ™ 2 = = . = g s .
Essentials
Probahility and Statistical Modeling for
. 7 /7 L < g . = = = & a v/ -
Compuling Syslems
Digital Principles and Compiiter
i . o v v v v - - - - - v v -
Organization
Artificial Intelligence £ o & 7 = z " = . . - v .
Data Structures and Algorithms N I A s v v - - - . - = o 3
Il |Data Exploration and Visualizalion oo | o v 7 = v = v v v s 7
Ohject Oriented Programming Using Java & | | v - = - - - - v v -
Artificial Intelligence Laboratory |l @ || | # | = = = 3 = = & v
Object Oriented Programming Using Java
v v o v - - - - = - v 4 5
Laboratory
Essence of Indian Traditional Knowledge S IR I I A g = - = =
Piofessional Skill Development - | AN O O A A A A A v % - -
IV |Discrete Mathematics v v 2 ’ < = s = = 5 = 7 =
Machine Learning Essentials - I I ol (A ™ - (" = - - v - v
Database Management Systems '/r .f\ v s - - - - - o ool U -
Image Processing and Visual Analytics v | v | - = - - - v v =

CS06L;: 27-07-2036 04:46.34 PM
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['_S_em Course Title 'POleCIZ PO3|PO4 -POS;POEiPG-?.'POBEPOQ@OIO@OBEPSO:LIPSDEI
Operating Systems PATe W 7 = > ~ . r . < / v "
Database Management Systems Laboratory [ v | v | v | v | v | - - - | v v v v -
Machine Learning Laboratary Sl R o ol e s U [ = v s v
Indian Constitution - - - - = | il @] e | = - - "
L Professional Skill Development - 11 ol T T e [ v v J

\I

-‘Hnd”nfthe Departient
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ARTIFICIAL INTELLIGENCE AND DATA SCIENCE
Regulations 2025
For the students admitted from 2025 onwards
CHOICE BASED CREDIT SYSTEM
CURRICULUM FOR | - Vill SEMESTERS
SEMESTER |
‘No Course Code Title I Category Type L , = o i ol S R o
1 U25ENGOL | English Proficiency | HSMC L -2 -11
2 U25MA101 | Caleulus and Differential Equations BSC TwlL 2| -12]-1]3
3 U25PH101 | Engineering Physics BSC TwL 21=12|=|3
4 U25CcY101 | Chemistry for Computer Science BSC TwL 2| |=|2]|=| 2
5 U25CSG01 | Problem Solving using C Programiming ESC TwL 21 -121-13
6 U25CSG03 | Digital Technologies ESC T Lo | == | &
7 U25CSG04 | Computer Assembly and Maintenance PCC TwL 1|-14)-13
U25LEGO1 | German for Engineers - |
U25LEGO2 | Japanese for Engineers - |
8 U25LEGD3 French for Engineers - | HSMC TwL L | = |2 =] 2
U25LEGD4 Hindi for Engineers - |
U25LEG0D9 Chinese for Engineers - |
Total 19
MANDATORY CREDIT COURSES (MCC - Non CGPA) | MANDATORY NON-CREDIT COURSES (MNC)
9 U25MCCO1 | Induction Program - Universal Human Values | McC MCC 2|1|-|-3
10| U258MCC02 | Heritage of Tamils MCC ol 1-]-]-11
- Courses
U25MCC03 | Design Thinking
11| U25MCC04 | Computer Fundamenials and Coding Essentials @ MCC MCC L|=]|2[=|2
U25MCCO5 | Biology for Engineers ¥ 1
Total 6
$ - For Non-Biology Students, @ - For Biology Students
SEMESTER Il
: No . Course Code Title Category Type L® | Pl3|€E
1 U25ENGD2 | English Proficiency Il HSMC E -l=-12]-
5 GG Lineaf Algebra for Data Science and Maching BEd Sk g < lal-|g
Learning
3 | U25PH202 | Applied Physics BSC TwP zl| == |®2|®8
4 U25CY201 | Environmental Science and Sustainahility BSC TwL 1]1-12|-1|2
5 U25CSGE05 | Computational Problem Solving using Pythan ESE TwL Zl=l2]|~|3

CSOBL: 27-07-2028 04:46:34 PM
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{No Course Code Title . Category Type LIEA P |3 | E
U25CEGDL | Basics of Civil Engineering
4 U25ECG01 | Basics of E|E'(.‘[!_(§I‘Iit:5 Engineering Ese Tl vlslelola
UZ5EEGOD1 | Basics of Elecirical Engingering
U25MEGO2 | Basics of Mechanical Engineering
7 U25AD201 Foundafions of Data Science PCC T G|l w|l=|=|3
g Rk Fundamen‘tals of Data Handling using R i ] sl | @l | 3
Programiming
U25LEGO05 German for Engineers - Il
U25LEGO06 | Japanese for Engineers - I
9 U25LEGOD7 French for Engineers - 1| HSMC TwL L= | &= | 2
U25LEGD8 Hindi for Engineers - ||
U25LEGI10 Chinese for Engineers - |l
Total 21
MANDATORY CREDIT COURSES (MCC - Non CGPA) | MANDATORY NON-CREDIT COURSES (MNC)
10| U2EMCCO08 | Universal Hurman Values I MCC MCC 2 (1 (-|-1]3
1 U25MCCO07 | Tamils and Technalagy MCC el 1)-]-1-11
Courses
U25MCCO03 | Design Thinking
12| U25MCCO04 | Computer Fundamentals and Coding Essentials @ McC MCC 1 1=}E t=[2
U25MCCO5 | Biology for Engineers ¥
_ Total ]
$ - For Non-Biclogy Studentis, @ - For Biology Studernts
SEMESTER Il
| No .Course Code Title Category Type LIFT|E|ZF|€E
q gEIARTL Probability and Statistical Maocdeling for Computing —_— — sl.lall3
Systems
2 U25ADGO1 | Digital Principles and Comptiter Organization ESC ) 3|-1-~1-13
3 U25AD301 Artificial Intelligence BCE T 3|-1-1-13
4 U25ADG02 | Data Structures and Algorithms PCC Twl 3| -12)|-|4
5 U25ADGO3 | Data Exploration and Visualization PCC Twl 2(-12(-13
6 U25CSG11 | Object Oriented Programiming Using Java PCC T 3|-]-|-]3
7 U25AD202 | Artificial Intelligence Laboratory PCC L -~ 4|-]2
g e Object Oriented Programiming Using Java Bee L P -
Labaratory
Total 22
MANDATORY CREDIT COURSES (MCC - Nen CGPA) | MANDATORY NON-CREDIT COURSES (MNC)
9 U25MNC02 [Essence of Indian Tradilional Knowledge MNC MNC O = e
10| U2sMCcCO8 | Professional Skill Develapment - | McC Mcc = i | fem [A
Total — 1
CSN8L: 27-07-2028 04:46:34 PM Page 7 of 116
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SEMESTER IV
No Course Code | Title Category Type L | TP ' Jd | C
1 U25MA401 | Discrete Mathematics BSC i 30 --1-13
2 U25AMG02 | Machine Learning Essentials PCC T 3|-]-1-13
3 U25CSG16 | Database Management Systems PCC T2 3| - - 13
4 U25AD401 Image Processing and Visual Analytics PCC TwL 2|1 -12]-13
5 U25CsG17 Operating Systems PrCC TwL 2(-12]-13
6 U25CSG18 | Database Management Systems Laboratory PCC LwP -l -12|2]|2
7 U25AMGO3 | Machine Learning Laboratory PCC LwP -l -12]|2|2
3 - = -
8 - Open Elective | OEC T 3
2| =223
Total 22
MANDATORY CREDIT COURSES (MCC - Non CGPA) | MANDATORY NON-CREDIT COURSES (MNC)
9 U2EMNC0D3 | Indian Constitution MNC MNC 1 - =-]-1-=-
10| U25MCC09 | Professional Skill Development - I MCC MCC S T N e I
Total 1

T - Theory, L - Laboratory, TwL - Theary with Laboratory, TwP - Theory with Project

CSORL: 27-07-2018 O4:46:34 PM

- E————
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SEMESTER |

U25ENG01

Category: HSMC

Enaglish Proficie |
glish Pro ncy L T P 3 c
(Comman to all pragramimes)

0 0 2 0 1

COURSE OBJECTIVES:

e Comprehend technical vocabulary

e Apply reading stralegies to understand academic and professional texts

COURSE QUTCOMES:

CO1: Comprehend technical and professional documents using vacabulary and strategies Remember

CO 2: Evaluate the understanding fram technical reports and case sturdies Understand

CO - PO MAPPING:

Particular POl PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 POI1 PSO1 PSO2 |
coi ; . : - » . d 2 3 . 2 - 4
coz - - - . - s - 2 3 . 2 . .

LIST OF EXPERIMENTS

1. Contexiual lexicon — Discourse markers — Strategies for reading — Read aloud: stress and intonation — Interpretive

Reading and narrative analysis — Critical reading of abstracts and conclusions from research articles | magazines / blogs

2. Newspaper: Opinions, Editorials and Columns — Short Story: The Bet — Anton Chekhov — Science Fiction: Never Let Me

Go — Kazuo Ishiguro

3. Reading Standard Operafing Procedures (SOPs) — Manuals — Case Studies (Field Work) Evaluation — Sustainability
Practices in Industry; A Case Study — Biographies of Popuiar Engineers and Inventiors — Success Stories of Start-ups and

Entreprensurs

CONTACT PERIODS:

Lecture: - Periods

TEXTBOOKS:

Tutorial: - Periods Practical: 30 Periods Project: - Pefiods Total: 20 Periods

1. Meenakshi Raman and Sangeeta Sharma, “Technical Communication: Principles and Practice”, 3rd Edition, Oxford

University Press, 2015

2. Debira Daise and CharlNoroff, "Q Skills for Success: Q: Skills for Success: Reading and Wiiling, Level 47, 3rd Edition,

Cxford University Press, 2019

REFERENCES:

1. Sudharishana N P and Savitha C, “English for Technical Communication”. 1st edition, Cambridge University Press, 2016

2. Thomas L. Means, “English and Comrmunication for Colleges", 4th Edition, Cengage India Private Limited, 2017

CSOBL: 27-07-2025 044634 FM
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SEMESTER | :
Category: BSC
Calculus and Differential Equati
UZ5MALO c a ifferential Equations 3. T P 3 P
(Common to AD, AM, BM, CB, CS, EC, EE, IT, SC)
2 0 2 0
COURSE OBJECTIVES:

e To develop a strong foundation in multivariable caleulus, vector calculus, and differential equations for application in

engineering problems

e To equip students with the skills needed to solve oplimization, integration, and differential equations problems relevant to

real —world engineering scenarios

e To foster the ability to apply advanced mathematical technigues for analyzing and modeling physical systems in various

engineering fields

COURSE OUTCOMES:

CO 1: Understand and apply the concepts of multivariable calculus, including partial derivatives, total derivatives, Understand

and the Taylor series for multiple variables, to solve engineering problems

CO2: Solve optimization problems using methods like Lagrange multipliers and find the extrema of multivariable

functions

Apply

CO 3: Compute and interpret double and triple integrals, including change of order and change of variables, and Understand

apply them to calculate areas and valumes in engineering contexis

CO 4: Apply vector calculus concepts such as gradient, divergence, curl, and directional derivatives to analyze Apply
physical systems and engineering problems

CO5: Solve oidinary and partial differential eguations, including those with constant and variable coefficients, Apply
and apply these solutions to endgineering scenarios

CO - PO MAPPING:

Particular PO1 PO2 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PSO1 PS02
co1 3 s - . - 2 = = 3 2 2
co2 3 - : « - 5 a . . 2 .
co3 2 = : = 5 - - - - 2 -
co4 2 - 2 & i € - = . 2 <
CO5 3 2 1 - = = = = % 2 _

SYLLABUS:
UNIT I: MULTIVARIABLE CALCULUS 6+6

Functions of several variables — Partial derivatives and total derivative — Taylor series

multivariable functions — Lagrange multipliers method

UNIT Il: MULTIPLE INTEGRALS AND APPLICATIONS

for two variables — Extrema of

Double and triple integrals — Change of order and change of variables — Applications in cormputing area and volume

C8081:: 27-07-202¢ D4:46:34 PM

6+6
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UNIT lll: VECTOR CALCULUS 6+6
Vectar functions, differentiation of vectors — Gradient, divergence and curl — Directional derivatives — Line, surface, and volume
integrals (introdiictory concepts)

UNIT IV: ORDINARY DIFFERENTIAL EQUATIONS 6+6

Second and higher crder linear differential equations with constant coefficients — Variable coefficients — Euler Cauchy equation
— Legendie's equalion - Applications

UNIT V: PARTIAL DIFFERENTIAL EQUATIONS 6+6
Formation of partial differential equations — Singular integrals — Lagrange’s linear equation — Solution methods for second

order hamogeneous equations with consiant coefficients

LIST OF EXPERIMENTS
Multivariahle Calculus — Plot single — variable functions — Identify extrema using first and second derivative tests
Multivariahle Optimization — Compute and visualize partial derivaiives — Find local maxima/minima using contour plots
Area and Volume by Integration — Numerically compute double/triple integrals — Visualize regions of integration

Solving and Visualizing Ordinary Differential Equations — Euler's method — Runge-Kuita method

goR P

Solving Partial Differential Equations and Visualizing Solutions — Form and solve basic PDEs — Visualize solutions in 2D
and 3D

CONTACT PERIODS:
Lecture: 30 Periods Tutorial: - Periads Practical: 30 Periods Project: - Periods Total: 60 Perioids

TEXTBOOKS:
1. Erwin Kreyszig, "Advanced Engineering Mathematics”, 10th edition, Wiley India Pvt Ltd, New Delhi, 2018

2. George B Thomas, D, Weir and J.Hass, Thomas Calculus, 13th edition, Pearson Education India, 2018

REFERENCES:
1. Grewal B.S. Higher Engineeiing Mathematics, 44th Edition, Khanna Publishers, 2017
2. Douglas C. Montgomery, Applied Statistics and Probability for Engineers, 7th Edition, Wiley, 2019

3. Rohert L. Devare, Prabability and Staiistics for Enginesring and the Sciences, 8th Edition, Cengage, 2012

Head of the Department

Depariment of Artificial Inteligence and Data Sclenco
" KPR Ingtitute of Engineering and Technology -

Combaton-6407.- -
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SEMESTER |

Category: BSC

Engineering Physics
U25PH101 g il L|iTt|p|3]c
(Common to all programmes)

2 0 2 0 3

COURSE OBJECTIVES:

e To undersiand the fundamental mechanical and thermal properties of solids and fluids for real-world engineering
applications

e To explore advanced concepls in ultrasonic waves and their applications in imaging, testing, and sensing technologies

e To gain insights into semiconductor physics and phatonics for their role in modern electranic and optical systems

COURSE OUTCOMES:

CO1: Explain the madulus of elaslicity and stiess-strain behavior of materials to infer the elastic properties of Understand

materials
CO 2: Examine the heat transfer in thermal systems and properties of fluids Analyze
CO 3: Apply the principles of ultrasonics in testing, imaging, and communication technologies Apply
CO 4: Estimate charge carrier transport in semiconductors and the performance of devices such as Hall effect Apply

sensors and Schotiky diodes

CO 5 Organise the principles of laser and fiber optics for industrial and medical applications Apply

CO - PO MAPPING:

Particular PO1 PO2 PO3 PO4 PO5 PO6 PO7 POS POS PO10 PO11 PSO1 P502

co1 2 1| ; ; - i . . . e 3 o .
coz2 3 3 2 2 . ) . ' . . _ . ]
co3 3 2 1 1 - . . . . . . . .
co4 3 2 1 1 « . . g % - - s .
cos 3 2 1 1 5 . 5 z . " : i .
SYLLABUS:
UNIT I: MECHANICAL PROPERTIES OF SOLIDS 6+6

Modulus of Elasticity — Stress-strain diagram — Paisson's ratio — Elastic and plastic deformation — Stress-strain behaviour in
metals, polymers and ceramics — Bending Moment — Cantilever — Applications (GIRDERS, MEMS)

UNIT IIl: FUNDAMENTALS OF HEAT TRANSFER AND ELUIDS 6+6

Heat transfer — Thermal expansion — Heat conductivity — Lee's Disc method — Surface tension —Viscosity — Coefficient of
viscosity using Paiseliille’s flow experiment — Solar water heater — Microwave oven — Heat exchangers — Radiatars — Cooling
towers

UNIT lll: ULTRASONICS AND ITS APPLICATIONS 6+6

Properties of Ultrasonic waves — Production of ullrasanic waves — Piezoeleclric Oscillator — Magnetostriction Oscillator —
Velocity measurement of Ultrasonic waves — SONAR — Non-Destructive Testing — Ultrasound imaging in medicine — Ultrasonic
scanning methods

CSO81: 27-07-2028 04:48:34 PM Page 12 of 116
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UNIT IV: SEMICONDUCTOR PHYSICS 6+6

Properties — Direct and Indirect bandgap-semiconductor — Intrinsic and extrinsic Semiconductors — Carrier concentration in n-
type semiconductor — P-type semiconductor — Carrier Transport in Semicondictor — Hall effect — Ohmic contacts — Schottky
diode

UNIT V: PHOTONICS 6+6

Interaction of Radiation with Matter — Laser Characteristics — Population Inversion — CO2 laser — Semiconducior Dinde Laser —
Laser applications — Total Internal Reflection — Structure and working principle of Optical fibre — Fiber optic Endoscopy — Fiber

optic sensars

LIST OF EXPERIMENTS

1. Deiermine the moduli of elaslicity of the given beams and evaluale them for different structural applications. (High/
Medium/Low modulus)

2. Evaluate the shear moduli of the different materials and rank them for stitable applications with reference to their strength
3

Select the most effective thermal insulation material fram mica, cardboard, and glass far optimal heat protection

4. Deteimine the Viscosity of Liquids Using Peiseuilie’'s Method and Identify the Fastest-Flowing Liguid

5. Measire the speed of ultrasound in liquids and calculate their compressibility for different hydraulic purposes
6. Calegorize the specified semiconducling materials according to their energy bandgap values

7. Determine a semiconducting marerial's Hall coefficient and identify its type

8. Determinaiion of wavelength of given laser and the particle size of the given samples using diffraction method
9. Use an optical fiber to measure its light-gathering capacity and calculate the propagation angle

10. Caleulate the surface tension of different liquids and examine how surfactants affect it

11. Determination of wavelength of various spectral lines by using spectiometer and grating

12. Determination of velacity of light passing through glass medium using spectrometer

CONTACT PERIODS:

Lecture: 30 Periads Tutorial: - Peiicds Practical: 30 Periods Project: - Periods Total: 60 Periads

TEXTBOOKS:

L. M.N. Avadhanulu, P.G. Kshirsagar, and T.V.S. Arun Murthy, "A Texthook of Engineering Physics”, 11th edition, S. Chand
Puhlishing, New Delhi, 2022

2. R.K. Gaur and S.L. Gupta, "Engineering Physics”, 8th edition, Dhanpat Rai Publications, New Delhi, 2017

REFERENCES:

1. Harald Ibach and Hans Luth, “Sofid Stale Physics: An Introduction”, 4th edition, Springer Publications, 2020

2. Charles Kittel, revised by David Pines (Editar) “Intraduction to Solid State Physics®, th edition, Wiley & Sons, US, 2020
3. H.K. Malik and A.K. Singh "Engineering Physics" Publisher: McGraw Hill Education India 2022

4. https fonlinecourses.nptel ac.in/noc20cyl7/pieview

Q)

Hoadof e Deparvent |
Department of Arfificial ntelligence and Data Science
- KPR Institute of Engineering and Technology
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Lesimn Beyond

SEMESTER | .

Category: BSC

Chemistry for Computer Science
U25CY101 L h P J Cc
(Common to AD, AM, CB, CS, IT, SC)

2 0 2 0 3

COURSE OBJECTIVES:
e To describe the properties, classifications and engineering applications of polymeric materials

s To explain the different materials used in energy storage devices, display screens, sensors, and the processes involved in
making semicanductor wafers

e To provide a strong conceptual foundation in quantum chemistry and computational methods

COURSE OUTCOMES:

CO 1: Execute polymer synthesis, molecular weight determination using viscometry, and the structure—functional Apply
behavior of polymers in electronic applications

CO 2: Implement appropriate energy storage devices and colorimetric analysis based on photochemical Apply
principles
CO 3: Execute sensor principles in pH-metric and conductometric titrations for solution analysis and in materials Apply

used for display and smart sensing devices.

CO 4: Employ wafer fahrication techniques for manufacturing micro- and nanoelectranic devices and for Apply
extracting copper from PCB boards.

CO 5! Execute computational methods based on guantum chemical concepts to madel and visualize material Apply
properties.

CO - PO MAPPING:

Particular PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 POS PO10 PO11 PSO1 PSO2

co1 3 2 1 1 g - - 1 R 1 - .
coz2 3 2 1 1 - - - 1 i) - 1 i .
co3 3 2 1 1 - - - 1 1 . 1 2 .
co 4 3 2 1 1 - - = 1 1 : 1 - -
cos 3 2 1 1 - - = 1 1 - 1 - .
SYLLABUS:
UNIT I: POLYMERIC MATERIALS 6+6

Polymers — classification and propeities, Polymer compounding: (Compression, Injection, Extrusion) — Conductive Polymers —
(PANI, PEDQT) Synthesis, Properties, Mechanism and applications, Photochromic polymers: Azohenzenes, Diarylethenss —
Mechanism of photo-swilching, Electroluniinescent polymers — Fabrication of light-emitling electrochemical cells and
application, Biopolymers — PLA — Synthesis and applications — Packaging materials for integrated circuits — Purpose, key
compaonents and types

UNIT Il: ENERGY CONVERSION AND STORAGE 6+6

Batteries — Classification, Fabrication & working — Li-palymer, LiFePO. — Fuel Cells (Froton Excharige Membrane, Solid Oxide
Fuel Cell, Microbial Fuel Cells) and Green Hydrogen Technologies — Laws of Photechemistry — Jablonski Diagram, Solar Cells
— Dye-Sensifized Solar Cells, Supercapacitors — Electrostatic Double Layer, Pseudocapacitors, Hybrid Supercapacilors
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UNIT lil: MATERIALS FOR DISPLAY AND SENSING DEVICES ; 6+6

Liguid Crystal Displays, OLED, QLED - structure, properties and mechanism — Emerging Display Materials — Perovskite
emitteis — Phase-Change Memaory (PCM) materials — Sensors — Electrochemical sensor, Conductometric, Potentiometric, pH
metric titrations — principle, working and applications

UNIT IV: WAFER TECHNOLOGY 6+6

Semiconductors (GaAs, SiGe), Insulaiors and High Resistive Materials (Porcelain, Bakelite, Transformer oll, epoxy, SFs) —
Wafer Manufacturing and Purification — Czochralski and Float Zone methods and applicationsm — Photolithography and
Micrafabrication — Epitaxial Growth and its Significance — Smart Materials and Nano-enabled Devices — MEMS & NEMS

UNIT V: COMPUTATIONAL AND QUANTUM CHEMISTRY 6+86

Quantum Chemistry — Quantum numbers (n, [, m, s), Shapes and energy levels of atomic orbitals — Molecular Orbital Theory —
(Hz, Oz, N2), Schiddinger equation. Qubits and Quantum Memaory — Introduction only. Quantum Computing in Chemistry —
Molecular Decking — Basic components. steps, software, applications — Molecular Modeling and Visualization — Online Tools to
visualize and manipulate molecular structures in 3D, Speciral simulation — UV and IR, Sustainability Madeling and Self-
learning Toals — Carbon footprint estimation

LIST OF EXPERIMENTS
1. Synthesis of Polyaniline (FANI) and Bakelite
2. Delenmination of molecular weight and degree of polymerisation of a given palymer using an Ostwald viscometer

3. Estimate the concentralion of co pper (Cu?') or nicksl (Ni=) in a given solufion using colorimetric. analysis based on Beer-

Lambert's law

4. Fabricate a working model of a dye-sensitized solar cell (DSSC) using nanccrysialline TiO», natural dye (such as

anthacyanin from blackberiies/hibiscusitea), and measure its photovollaic performance
5. Evaluate the strength of the given HCI by pH metry
6. Deiermine the concentration of Ferrous ions present in the given ferrous sulphate solution using potentiometric titration

7. Recover copper from waste printed chicuit boards (PCBs) using chemical methods and estimate the amount of copper
recovered using appropiiate analytical techniguies

8. Conduct molecular docking using AutoDock to analyze the binding interactions between the ligand and the target protein

CONTACT PERIODS:

Lecture: 30 Periods Tutorial: - Perinds Practical: 20 Perinds Project: - Periods Total: 60 Periods

TEXTBOOKS:
1. Wiley India Pvi. Lid., "Engineering Cheimisiry”, 2nd edition, Wiley India Pvt. Ltd., New Delhi, 2013
2, S.5. Dara and S.S. Umare, "A Texthook of Enginesring Chemistry”, 12th edition, Chand Publishing, New Delhi, 2024

3. R.V. Gadag and A. Nityananda Sheily, "Engineering Chemistry”, 3rd edilion, LK. International Publishing House, New Delhi,
2014

REFERENCES:
1. Fred W Billmeyer, “Texthook of Polymer Science”, 4th edilion, John Wiley & Sons, New Yurk, 1999
2. Lieng-Huang Lee, "Conductive Polymeis and Plastics: In Industrial Applications”, 1st edition, Springer, New York, 1990

3. M.E Ashby and D.R.H. Jnnes, “Engineering Materjals” 2: An Introdiiction to Micrastrictures, Processing and Design, 4th
edition, Elsevier, UK, 2012

4. Kirby W Beard, Linden's "Handbook of Batteries”, 5th edition, McGraw Hill, New York, 2019
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5. Ira N Levine, “Quantum Chemislry", 7th edition, Pearson, Boston, 2013

6. Patrick E McMahon, "Programming for Chemists: A Guided Approach for Beginners, Oxford University Press, New Yuork,
2022

7. Sunita Rattan, "Experiments in Applied Chemistry”, 3rd edition, S.K. Kataria & Sons, New Delhi 2021

8. Frank Jensen, “Introduction to Computational Chemistry”, 3rd edition, Wiley, Chichester, 2017

9. M. Karthikeyan, R. Saravanan, P. Muthukumaran, H. Zhang, "Practical Chemoinformatics”, 1st edition, Springer, India, 2014

Head of the Department '

Department of Arfificial Intsligence and Data Science
KPR Institte of Engnesring and Technology
. Colmbatore - 841 407, - ‘
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SEMESTER | ,
l Category: ESC ’
Problem Solving using C Programmin
U25CSG01 gusing . 9 LiT|P|3le ‘
(Common to AD, AM, BM, CB, CS, EC, EE, IT, SC)
2 0 2 0 3 ’

COURSE OBJECTIVES:

e To enable students to undersiand the fundamentals of C programming, including problem-salving techniques, flowcharts,
algorilhins, and the structure of a C program

e To impart knowledge on arrays, strings, funclions, and pointers to efficiently solve computational problems using madular
programming
e Tointroduce structured dala types like structures and unions and demonsirate their use in handling complex data

e To familiarize stiidents with file handling operations and apply C programiming constructs to solve real-world problems

COURSE OUTCOMES:

CO1: Explain fundamental programiming concepts and control structures used in C for problem-solving Understand

CO 2 Implement and Manipulate one and two dimensional array and strings for basic processing Apply

CO 3:  Apply function, recursion, and pointers for effecient problem solving Apply

CO4: Apply stiuctures, unionsm and storage classes to organize and manage complex data effectively in C Apply
Programs

COS: Implement file handling concepts and operations, including text and binary files, error handling and Apply

command-line arguments

CO - PO MAPPING:

Particular PO1 PO2 PO3 PO4 PO5 POE PO7 POS POS PO10 PO11  PSO1 PSSOz |

| co1 2 2 : - - - - - - - - 3 -
coz 3 2 1 i | = - - - - - 2 3 -
co3 3 2 1 1 - - - - - - 2 3 :
co4 3 2 1 1 . - - - - . 2 3 -

| cos 3 2 1 B 2 - - - - - 2 3 -

SYLLABUS:

UNIT I: C PROGRAMMING BASICS 6+6

Fundamentals of Problem Solving — lmportance of lagical and analytical thinking — Algorithm — Flow Chart — Pseuda code —
Introduction to C programiming — Structiire of a C program — Compilation and linking processes — C Programiming Constructs:
Keywords, Identifiers, Constants — Variables — Data Types — Operators — Managing 1/0 operations — Conditional Statements —
Looping statements

UNIT ll: ARRAYS AND STRINGS 6+6

Array: Declaration and Initialization — Accessing and manipulating array elemenis — One-dimensional array — Two-dimensicnal
array — Strings: Declaring and initializing strings — String operations — Stiing Arrays — Practice problems based on real-world
applications

C306L: 27-07-2028 O4:46 34 PM Page 17 of 116
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UNIT IlI: FUNCTIONS AND FOINTERS 6+6

Functions: Definition — Function call — Return statement — Types of Functions — Recursion. Pointer; Declaration — Initialization —
Passing arguments by value vs hy reference — Pointer to pointer — Array of Pointers — Dynamic Memory Allocation: malloc(),
calloc(), realloc(), free()

UNIT IV: STRUCTURES AND UNION 6+6

Grouping data using structures — Declaring structure variabies — Accessing members using dot () operator — Nested
Structures — Arrays of Structures — Pointer to Structure — Access members through pointers (- ) operator — Memory sharing in
unions — Storage classes

UNIT V: FILE HANDLING 6+6

Importance of File Handling — Types of files — File modes — File operations: Open, Read, Wrile, Close — Serialization and file
operations with DAT files — Commaon errors in file handling — File pointers: ftell(), fseek(), rewind() — Command line arguments
— Practical Exercises Using Files for Data Persistence

LIST OF EXPERIMENTS
1. Demaonstrating the use of simple statements and expressions in C
2. Implementing the flow control of programs using decision and iteration constructs
3. Demonstrating the creation and manipulation of arrays in C
4. Programs using string operations
5. lustrate function declaration, definition, and calling mechanisims
6. Hands-on practice with recursive solutions for malthematical problems
7. Hands-on practice with pointers in memory access and manipulation
8. Applications of structures and unions in arganizing and processing data
9. Implementation of file operations such as open, read, wrile, append, and close

10. Perform arithmetic operations using valiies passed through command line

CONTACT PERIODS:

Lecture: 30 Periods Tutorial: - Periods Practical: 30 Periods Project: - Periads Total: 60 Periods

TEXTBOOKS:
1. David D. Railey and Kenny A.Hunt , "Camputational Thinking for Madern problem Solver”, 1st Edition, CRC Press, 2014

2. Brian W. Kernighan and Dennis Riichie, “The C Programming Language”, 2nd Edition, Pearson, 2015

REFERENCES:

1. Paaolo Ferragina and Fabrizio Luccio, "Computational Thinking First Algorithms”, Then Code",1st Edition, Springer
International Publishing, 2018

2. Reema Thareja, “Programiming in C", 2nd Edition, Oxford University Press, 2016
3. Paul Deitel and Harvey Deitel, “C How to Program”, 7th Edition, Pearson Publication, 2015
4. Juneja, B. L and Anita Seth, "Programiming in C",1st Edition, Cengage Learming India Pvt. Ltd., 2011

5. Pradip Dey, Manas Ghosh, "Fundamentals of Computing and Programming in C", 1st Edition, Oxford University Press, 2009

hﬂéd of the Department
Depértment of Arificial Intlligence and Data Science

- KPR Institute of Enginesring and Technology
Bl [ Coimbatore - 641 407 - . Page 18 of 116
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SEMESTER |

Category: ESC

Digital Technologies
U25CsGo3 L T P J c
(Commion to all programmes)

1 0 0 0

COURSE OBJECTIVES:

e To explain the foundational concepts of Al, loT, cloud, cybersecurity, and blockehain techinologies
e To apply practical knowledge of OpenAl, RPA, and digital marketing strategies effectively

e To analyse interconnected sart systems, big data, and evolving digital landscapes

e To evaluate ethical implications of Al, data privacy, and societal impact of techinologies

COURSE OUTCOMES:
CO 1: Understand the foundational concepts of Al, ML, DL, and key OpenAl generative tools Understand

CO 2: Explain the interplay of Al, wearables, and big data in emerging technologies like the Melaverse and Edge Understand

Al

CO 3: Describe the key components and uses of loT, cloud computing, and cybersecurity, including common Understand
threats

CO 4: Interpiet the core principles and practical uses of hlockchain, RPA, and digital marketing strategies Understand

CO 5: Recognize the key concepts and applications of 3D printing, digital manufacturing, AR/NVR, Melaverse, and Understand

ethical considerations in Al

CO - PO MAPPING:

Particular PO1 PO2 PO3 PO4 PO5 POGE PO7 PO8B  PO9  PO10 PO11 PsO1L . PSO2 |

co1 3 | 2 2 1 1 1 - - - - 1 . 2
co2 3 3 2 2 1 1 - 1 1 1 1 1 -
cos 3 2 3 1 | 2 1 - 1 2 2 1 1 -
co4 3 2 1 3 3 1 - 1 - 1 - 1 -
cos 3 | 2 1 1 z | 3 1 1 - 1 1 1 -
SYLLABUS:
UNIT I: MODERN ARTIFICIAL INTELLIGENCE AND OPENAI TOOLS 6

An Overview of Artificial Intelligence — Introduction to Machine Learning and Deep Learning — ChatGPT — GPT 4 — OpenAl
Tools: Al Text Classifier — OpenAl Tools: Point-E — Text to Image Generator — DALL-E

UNIT Il: MART SYSTEMS AND ANALYTICS 6

Intelligent Wearables — Al and Metaverse — Edge Al / TinyML — Evaolution of Big Data Analytics —Applications of Big Dala
Analytics

UNIT lil: 10T, CLOUD, CYBERSECURITY ESSENTIALS 6

Internet of Things — Applications of loT — industrial Internet of Things ar lloT — Digital Payments —Overview of Cloud Computing
— Applications of Cloud Comipuling — Service Models in Cloud Computing — Overview of Cybersecurity — Applications of
Cyhersecurily — Types of Cyber Afiacks — Data Privacy and User Data Conirol — Deepfake

CS06L: 27-07-2028 D4:46:34 PM Page 19 of 116
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UNIT‘iV: DIGITAL INNOVATION AND AUTOMATION 6

Evolution of Blockchain — Applications of Blockchain in Finance Industry — Impact of Blockchain on Workforce & Workplace —
Getting Started with Robotic Pracess Automation — Applications of Rohotic Process Automation in Banking & Insurance
Industry — Web, Mabile Development and Marketing — 5Ds of Digital Marketing — Digital Storytelling

UNIT V: DIGITAL DESIGN AND RESPONSIBILITY 6

3D Printing Modelling — Digital Manufacturing — Augmented Reality and Virtual Reality — Pre-requisites for Augmented Reality
& Virtual Reality — Metaverse — Applications of Augmented Reality — Virtual Reality in — Al Ethics — Ethical Cansiderations of
Generative Al

CONTACT PERIODS:

Lecture: 30 Periods Tutorial: - Perinds Practical: - Periods Project: - Periods Total: 30 Periads

TEXTBOOKS:

1. Faheem Syeed Masoadi, Zuhair Sayeed Masoodi, Khalid Bashir Dar, "Digital and Technological Solutions: Exploring the
Foundations of Digitization", 1st Edition, BPR Publications, 2024

REFERENCES:

1. Stuart Russell, Peter Norvig, "Ariificiai Intelligence: A Modern Approach”, 4ih Edition, Pearsan, 2020

2. Arshdeep Bahga, Vijay Madisetti, "Internet of Things: A Hands-On Approach” Universities Press, 2014

3. Dieter Schmalstiey, Tohias Hollerer, "Augmented Reality: Principles and Practice", Addison-Wesley, 2016

4. Daniel Drescher, "Blockchain Basics: A Non-Technical Intraduction in 25 Steps” Apress, 2017

5. Xiaofei Wang, Yunchuan Sun, "Edge Al: Convergence of Ecge Computing and Artificial Intelligence", Wiley, 2022
6. Mark Coeckelhergh, "Al Ethics", MIT Press, 2020

7. htips:/ivaww. futureskillsprime.infjourmey/digital-101-30-hours/ - Digital 101 Futureskills Prime Course by NASSCOM

—.

Head of the Department )
Department of Arfificial Intelligence and Data Science

- KPR Instituts of Engineering and Technology
Coimbatore - 41 407, - :
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SEMESTER |

Category: PCC

Computer Assembly and Maintenance
U25CsSGo4 L T p J c
(Common te AD, AM, CB, CS, IT, SC)

1 o 4 0 3

COURSE OBJECTIVES:
e Tointroduce the fundamental components and architecture of persanal computers
e To understand the role of BIOS, UEFI, and systemn software in hardware initialization and boat processes

e To explore device interfaces, drivers, and troubleshooting technigues for effective systerm maintenance

COURSE OUTCOMES:

CO1: Describe the architecture and functions of key PC hardware components including memory types, CPU, Understand
and matherboard

CO 2: Explain the role of BIOS/UEFI and system software in boot processes and hardware initialization Understand

CO3: Apply troubleshooting techniques and manage device interfaces and drivers for effective system Apply

maintenance

CO - PO MAPPING:

Particular PO1 PO2 PO3 PO4 PO5 PO6 PO7 @ POS . PO8 PO10 PO1X1 PSO1 PSO2 !

co1 2 2 . : z I % E 5 . : _ . :
co2 3 2 t | 3 u ) ) I . ) 2 ) )
cos 3 2 1 1 ! : ; e ) ] 2 ) )
SYLLABUS:
UNIT I: PC HARDWARE COMPONENTS AND ARCHITECTURE 5+10

Overview of /O syslems — Types of memory: RAM (Static and Dynamic), ROM, PROM, EPROM, EEPROM — CPU
architecture: ALU and Control Unit — Motherboard and processor fundamentals — Hard disk parlitioning and disk

defragmentation

UNIT II: BIOS AND SYSTEM SOFTWARE CONCEPTS 5+10
BIOS and UEFI: Functions and Architecture — Baot Process and Boot Loarers — System Firmware and its Role in Hardware
Initialization — Differences between BIOS and UEF| —intradiiction to Virtualization and Dual Boot Concepis

UNIT lll: DEVICE INTERFACES AND TROUBLESHOOTING CONCEPTS 5+10

Types of External Interfaces: USB, HDMI, Audio Jacks, Ethernet — Device Drivers: Purpose, Types, and Management —
Overview of Printer and Scanner Technologies — Undersianding POST (Power-On Self Test) and Comman Error Codes —
Principles of Systematic Troubleshooting: Diagnostic Tools and Utllities

LIST OF EXPERIMENTS
1. Identification and Study of Basic PC Hardware Componerits
2. Hard Disk Partitioning and Disk Defragmentation
3. BIOS Setup and Boat Configuration
4. Crealing a Bootable USB and Installing Windows 0S
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5. Installing Ubuntu OS and Configuring Dual Boot System
6. Assembling and Upgrading a PC System
7. Installing and Configuring Printers and Scanners
8. Setting Up External Devices and Peripherals
9. BIOS Update and Troubleshooting BIOS Issues
10. Diagrostic and Troubleshooting of PC Hardware Systems
CONTACT PERIODS:
Lecture: 15 Periadls Tutorial: - Periods Practical: 30 Periods Project: - Periods Total: 45 Periods
TEXTBOOKS:

1. Jean Andrews, "A+ Guide to Hardware: Managing, Maintaining, and Troubleshonting”, 6th Edition, Cengage Learning, 2013

2. Cisco Networking Academy, “IT Essentials: PC Hardware and Software Companion Guide”, 2010

REFERENCES:
1. Craig Zacker, "PC Hardware: The Complete Reference “, McGraw-Hill Education, 2017

Hoed of te Department ' ’

Department of Arfficial Inteligence and Data Sisnge
- KPR Institute of Enginesring and Technology '
Coimbatore - 641 407, - :
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SEMESTER |

Category: HSMC

German for Engineers - |
U25LEGO1 Lo EhENe tiT el e

(Common to all programmes)

1 2 0 2
g =

COURSE OBJECTIVES:

e Gain basic proficiency in listening, speaking, reading, and writing - understanding everyday conversations, spealking in
survival situations, reading short texts, and writing simple sentences

e Acquire essential knowledge of German grammatical structures to stipport communication and comprehension

e Gain introductary insights into German cultural norms, practices, and everyday life

COURSE OUTCOMES:

CO 1: Acquire familiarity in the German alphabet & basic vocahulary Understand
CO 2: Listen and idenlify individual saunds of German Understand
CO 3: Use basic sounds and words while speaking Apply
CO 4: Read and understand simple advertisements, brochures and invitations Understand
CO 5:  Use basic grammar and appropriate vocahillary in completing language tasks Remember

CO - PO MAPPING:

Particular PO1 . PO2 PO3 | POA4 PO5 PO6 PO7 POS PO9 PO10 PO11 PSO1 PsoO2 |

co1 : 2 . - . ¢ < - 3 . 1 . .
co2 - - 2 - . = s 2 3 " - . =
co3 £ ‘ . . . . . - 3 ; 1 . .
co4 . . . . E 4 - 2 3 . 1 5 -
cos . 5 - | - - - « 2 3 . 1 . = |
SYLLABUS:
UNIT I: INTRODUCTION TO GERMAN LANGUAGE AND SOUNDS 6+3

Alghabet and pronunciation (phonetics and name spelling) — Basic gieetings and farewells — Asking for and giving personal
information — Countries — Languages — Professions — Numbers (0-100) — Cullural facus: German-speaking countries

UNIT II: GRAMMAR FOUNDATIONS AND SENTENCE BUILDING 6+3

Formal vs. informal register: Sie vs. du — Personal pronouns: ich - du -Sie - er - sie - es — Verb conjugation in Préasens (regular
and irregular) — Verbs: sein - haben (to be - to have) — Questions: wo -wer - wie - was - efc — Yes/No questions (Ja-/Nein-
Fragen) — Cultural focus: Formal vs. informal speech

UNIT Ili: DAILY LIFE AND ROUTINES 6+3

Describing daily activities and rotitines — Talking about time — Days — Routine verbs and nouns — Grammar: Separahle verbs
(aufstehen - mitkommen) — Madal verbs (intro): kénnen - miissen — Negation: nicht - kein — Cultiral focus: Typical German
daily schedules
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UNIT IV: GRAMMAR - CASES AND STRUCTURE 6+3
Accusalive case: articles and pronouns — Dative case: definite and indefinite arficles — Grammar focus: Prepositions with
dative (in, auf, bei, mit, zu) — Cultural focus: Office hours and punctuality in German culture

UNIT V: NAVIGATION AND PUBLIC INTERACTION 6+3

Asking for/giving directions — Describing locations and surroundings — Places in the city: Supermarkt, Bahnhof — Post — Kino —
Reading and understanding public signs — Maps — Timetahles — Grammar: Imperalive (basic usage for giving directions) —
cultural focus: Public transportation — City services in German-speaking countries

LIST OF EXPERIMENTS
1. Prepare afamily tree chart
2. Record a self-intro video
Describe your college

3
4, Presentation related to culture
5. Dialogue roleplay

6

Maock interview

CONTACT PERIODS:
Lecture: 30 Perinds * Tutorial: - Periods Practical: 15 Periods Project: - Periods Total: 45 Periods

TEXTBOOKS:
1. Buscha- A & Szita, S-Begegnungen Deutsch als Fremdsprache AL+ Integriertes Kurs- und Arbeitsbuich- 1st Edition, 2021

2. Briiseke, R., "Grammatik leicht AL," 1st Edition-2019

REFERENCES:
1. Netzwerk Deutsch als Fremdsprache AL, 1st Edition: BlueNBells, 2012
2. Huber, K., & Keller, F., "DaF kompakt AL: Deutsch als Fremdsprache,” 3rd Edition, Langenscheidt, 2018

Head ofthe Department ’

Department of Arifcial Infeligence and Data Science
- KPR Institute of Englnsering and Technology
. Colmbators - 844 407, . :
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SEMESTER |

Category: HSMC

Japanese for Engineers - |
U25LEG02 VEnERe g tit|(epla]e

(Common to all programmes)

1 0 2 0 2

COURSE OBJECTIVES:

e Gain basic proficierncy in listening, speaking, reading, and wriling - understanding everyday conversations, speaking in
survival situations, reading short texts, and wiiting simple sentences

o Acquire essential knowledge of Japanese grammatical structures to support communication and comprehension

e Gain introductory insights into Japanese culiural narms, practices, and everyday life

COURSE OUTCOMES:

CO1: Acquire familiarity in the Japanese alphabet and basic vocabulary Understand
CO 2: Listen and identify individisal sounds of Japanese Understand
CO 3:  Use basic sounds and words while speaking Apply
CO 4: Read and undersiand simple advertisements, brochures and invitations Understand
CO 5:  Use basic grammar and appropriate vocabulary in completing language tasks Remember

COD - PO MAPPING:

Particular POl | PO2 PO3 PO4 PO5 PO6 PO7 POS POS PO10 PO11 PSO1 PSO2

co1 - . - = . - . . 3 . 1 2 .
co2 5 - . g - - . 2 3 - . - -
co3 - . < . 3 i . . 3 s 1 . .
co4 . . - | - 2 . - 2 3 . 1 - s

| cos " i s = . . . 2 3 : 1 - .

SYLLABUS:

UNIT I: INTRODUCTION TO JAPANESE WRITING AND GREETINGS 6+3

Hiragana Mastery — Basic greetings & expressions — Desu (~T¥) — Particles: |& (wa), @ (no), A (ka) — Basic vocahulary:
Professions, countries, school related terms — Cultural note: Bowing — Formal vs. informal speech

UNIT li: KATAKANA AND BASIC COMMUNICATION 6+3
Katakana Mastery — Numbers -time - and age expressions — Vocahulary: Objects, locations and daily expressions — Particles:

& (wo), - IZ (ni) - T (de) - Grammar: Arimasu / Imasy (existence) — Negation: LB D €A / TIABD THA - Cultural
note: Japanese use of numbers and time in daily life

UNIT lll: VERB BASICS AND SENTENCE STRUCTURE 6+3

Verb sentence slructure — Verb conjugation basics: Non-past affirmative/negative — Asking about abjecis — Time and location
Expressions — Vocabulary: Places - classroom items - basic actions — Cultural note: School and work environmernits in Japan
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UNIT IV: DAILY ACTIVITIES AND VOCABULARY EXPANSION 'B6+3
Daily routine verbs: BF £9, iRET, 2 E T, ete,, — Days of the week — Frequency expressions — Vocabulary: Food - drink -
daily routine — Common locations: Library - schoal - station — Particles: &, %, IC, T, B, ~ — Cultural note; Japanese daily life
and food habits

UNIT V: INTRODUCTION TO KANJI AND PRACTICAL USE 6+3
Kaniji: Recagnition (~50), Writing (~30) — Practical reading and wriling exercises using learned Kanji — Review of particles in
context — Integration of all skills through short dialogues and written practice — Cuiltural note: Importance of Kanji in Japanese
society and signage

LIST OF EXPERIMENTS
1. Prepare afamily tree chart
2. Record a self-intro video
3. Describe your college
4. Presentation related to culture
5. Dialogue roleplay
6. Mock interview
CONTACT PERIODS:
Lecture: 30 Periods Tutorial: - Periods Practical: 15 Periads Project: - Periods Total: 45 Periods
TEXTBOOKS:

1. 3A Corporation, "Minna no Nihongo Shakyd I: Main Textbook,” 2nd Indian Edition, Geyal Publishers & Dislributors Pvt. Ltd.,
New Delhi, 2018 '

2. Banno, Eri, Yutaka Ohno, Yoko Sakane, Chikako Shinagawa, and Kyoko Tokashiki, "Genki I: An Integrated Course in
Elementary Japanese,” 3rd Edition, The Japan Times Publishing, Tokyo, 2020

REFERENCES:
1. Yamarla, M., & Fujila, T., “Japanese for Beginners: A Practical Approach,” 1st Edition, Tuttle Publishing, 2019

2. Takahashi, A., & Sato, M., "Nihongo Pro: Japanese for N5 Level,” 1st Edition, KADOKAWA, 2018

Heid_ofme Department
Department of ArificialIteligence and Data Science

- KPR Institute of Engineering and Technolo
Coimbatore - 641 407, - . e
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SEMESTER |

Category: HSMC
French for Engineers - |

U25LEG03 L T P J C
(Common to all programmes)

1 0 2 0

COURSE OBJECTIVES:

e Gain basic proficiency in listening, speaking, reading, and writing - understanding everyday conversations, speaking in
survival situations, reading short texts, and wriling simple sentences

o Aciuire essential knowledge of French grammatical structures to support communication and comprehension

o Gain introductory insights into French cultural norms, practices, and everyday life

COURSE OUTCOMES:

CO1:  Acquire familiarily in the French alphabet and hasic vacabulary Understand
CO 2 Listen and identify individual sounds of French _ Understand
CO 3: Use basic sounds and words while speaking Apply
CO4: Read and understand simple advertisements, brochures and invitations Understand
COS:  Use basic grammar and appropriate vocabulary in completing language tasks Remermber

CO - PO MAPPING:

= T T

Particular POl PO2 PO3 PO4 PO5 PO6 PO7 | POB POS PO10 PO11 PSO1 PSO2Z

" cou = s : . . . . ; 3 - 1 - .
co2 . . . . & 2 < 2 3 ’ . 3 .
cos 4 » - . - - ! s 3 . 1 - .
co4 - . 5 < - . 2 % 3 - 1 2 .
cos | - . . - . : : 2 3 . 1 - .

SYLLABUS:

UNIT I: INTRODUCTION TO FRENCH LANGUAGE AND BASICS 6+3

Alphabet and pronunciation: Frenich sounds — Accents — Spelling names — Greeting paople and introducing yourself and others
— Asking about someane: names — Nationalities, and countries — Grammar: Subject pronouns (e, tu, il, elle...) - &tre (to be) -
s'appeler (to be called) — Articles: definitelindsfinite (le, la, un, une) -Gender and number of nons — Cultural focus: French-
speaking countries — forms of address (tu vs. Vous)

UNIT Il: DESCRIBING PEOPLE AND BACKGROUND 6+3

Describing yourself and others: nationality — prafession — Age — Asking and afiswering perscnal questions — Numbers: 0—59 —
Talking about languages spoken — Grammar: Verbs avoir (to have parler (o speak) — Negation: ne...pas — Cultural focus:
Francophone diversity — naming conventions (noin, prénom)

UNIT Iil: GRAMMAR AND AGREEMENT IN DESCRIPTIONS 6+3

Gender agresment of adjectives and professions — Asking questions: Interrogative expressions (O, Quoi, Qui, Quel(ie)) —
Practice with personal descriptions — Mare on seitience structiire and simple dialagues — Cultural focus: Interculiural identity —
Polite intraductions and small talk
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UNIT IV: TALKING ABOUT DAILY LIFE ! 6+3

Describing a typical day — Talking about daily activities and frequency — Saying what you like/don't like doing — Talking about
schedules and routines — Cultural focus: A typical day in France — school/work life in Francophone countries

UNIT V: TIME, VERBS, AND DAILY EXPRESSIONS 6+3

Telling time — grammar: Regular -er verbs in present tense — The verb aller (to go) and expressions with faire — Preposilions: a
_chez - en - au -Cultural focus: French meal times — Weekend habits — Transpaortation

LIST OF EXPERIMENTS
Prepare a family tree chart
Record a self-intro video
Describe your college

Presentation related to culture

Ll S R

Dialogue roleplay

6. Mock inlerview

CONTACT PERIODS:

Lecture: 30 Periods Tutorial: - Periods Practical: 15 Periods Project: - Periods Total: 45 Perinds

TEXTBOOKS:
1. Marie-José Lopes & Jean-Thierry Bougnec, “Inspire 2 A1-A2 Méthode de francais,” 1st Edilion, Hachette Frangais Langue
Etrangére, 2020

2. Gibhe, C., Berthet, A., & Hugot, C., “Edito A2: Méthode de frangais,” 1st Edition, Didier, 2024

REFERENCES:
1. Chantal Fougéres & Marc de la Harpe, “Le Nouveau Sans Frontiéres 2: Méthaode de francais A2," 1st Edition, Hachette FLE,
2020

2. Xavier Maingueneau, “Le Francais pour les Nuls: A2-B1,” 3rd Edition, Wiley, 2021

Hoad o the Departhent A
Department of Arficial nteligence and Data Sclence |

" KPR Ingtitute of Enginesring and Technology
. Coimbatore - 641401, - A
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SEMESTER |

Category: HSMC
Hindi for Engineers - |
U25LEG04 i LliT|prlalec
(Common to all pragrammes)

1 1] 2 0

COURSE OBJECTIVES:

e Gain basic proficiency in listening, speaking, reading, and writing - understanding everyday conversations, speaking in
survival situations, reading short texis, and writing simple sentences

e Acquile essential knowledge of Hindi grammatical structures to support communication and comprehension

* Gain introdiictory insights into Hindi cultural norms, practices, and everyday life

COURSE OUTCOMES:

CO 1: Acquire familiarity in the Hindi alphabet and basic vocabulary Understand
CO 2: Listen and identify individual sounds of Hindi Understand
CO 3: Use basic sounds and words while spezking Apply
CO4: Read and understand simple advertisements, brochures and invitatiors Understand
CO5:  Use basic grammar and appropiiate vocabulary in com pleting language lasks Remember

CO - PO MAPPING:

Particular PO1 PO2 PO3 PO4 PO5 POS PO7 : PO8 POS PO10 POI11L PSO1 PSO2

cor | - 2 . 4 A d . 3 - 1 - -
coz - . . - « 3 = 2 3 - - . -
cos - = - - . . - . 3 % 1 - .
co4 . . - . : = - 2 3 . 1 - -
CO5 : - - 5 . . . 2 3 - 1 - -
SYLLABUS:
UNIT I: UNIT | INTRODUCTION TO HINDI SCRIPT AND CULTURE 6+3

Devanagari script basics (vowels and consonants) — Hindi sound system (aspirated/unaspirated, retroflex sounds) — Basic
greetings and self-introduction — Sentence ending with g (hai) — Viocabulary: Professions — Nationalities — Couniries — Family
members — Grammar: Personal pronouns (&, g, 9, 95, TF) — Use of & and &1 (kya) for yes/no questions — Simple nominal
sentences — Cultural note: Indian naming conventions — Forms of address (g7 vs. 9IM) — Gestures like namaste and head nods
— Sociolinguistic formality

UNIT ll: SENTENCE STRUCTURE AND EVERYDAY CONTEXTS 6+3
Introducing others — Talking ahout chjects and places — Yes/no and WH- questions — Negation using 7@ — Use of oz (yeh) —gg
(voh) — Vacabulary: Everyday objects — Common locations — Classroom and hausehold terms — Grammar: Postpositions &
(mein), & (se), F/HIEF (possessives) — Verb basics with & and =8 2, Subject-object-verb (SOV) structure — Culiural note:
Spatial metaphaors in Hindi, gestures with demonstiraiives, plural forms, and respect levels
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UNIT lil: DESCRIBING DAILY LIFE AND HABITS f 6+3
Describirig daily routines like waking — Eating — Going — Returning — Sleeping - Vorabulary: Daily activities — Time expressions
— Common verbs — Talking about routines in present tense — Adverbs of frequency: a3 - wft-amdt - el 7@ — Grammar:
Present ternse of ST - @ - & - Fa4T - 9T — Verb agreement by gender and number — Use of @ (ko) as object marker —

Cultural note: Time perception — Daily routines in Indian homes — Lifestyle differences — Typical student/professional day

UNIT IV: EXPANSION OF VERB USE AND QUESTIONS 6+3

Extended verb usage in different contexts — Asking and answering questions with Wh-words — Expressing possession — Giving
simple commands and requests — Vocahulary: Verbs of movement — Expression — Need — Grammar: Imperatives — Compound
verbs — Continued use of postpositions — Sentence expansion using connectors — Cultural note: Politeness in commands —

Body language in communication — Informal/formal tone shift

UNIT V: PRACTICAL COMMUNICATION AND REVIEW 6+3

Role-plays: shopping — Traveling, introducing family — Speaking about preferences and opinions — Listening to simple
dialogues and identifying key points — Vocabulary: Comimon nouns — Adjectives — Survival phrases — Grammar: Review of
present tense — Pronouns — Postpositions — Negation — Cultural note: Real-life communication scenarios — Marketplace culture

— Indian transportation and hospitality norms

LIST OF EXPERIMENTS
1. Prepare a family tree chart
2. Record a self-intro video
3. Describe your college
4, Presentation related to culture
5. Dialogue roleplay

6. Mock interview

CONTACT PERIODS:

Lecture: 30 Periorls Tutorial: - Periods Practical: 15 Periords Project: - Periods Total: 45 Periods

TEXTBOOKS:
1. Pavithra Publications, "Spaken Hindi: Through Tamil," 2nd Edition, Pavithra Publications, Chennai, 2015

2. Dakshina Bharat Hindi Prachar Sabha, “Prathamic Text Book: New Syllabus,” 1st Edilion, Dakshina Bharat Hindi Prachar
Sabha, Madras, 2023

REFERENCES:
1. Ganga, K., & Ramesh, V., “Learn Hindi in 30 Days: A Beginner's Guide,"” 3rd Edition, Hindi Academy, 2020

2. Vyas, S., "Spoken Hindi for Beginners,” 1st Edition, Orient BlackSwan, 2018

Head of the Departmen )
Department of Arificial ntelligence and Data Sclence

- KPR Institute of Enginesring and Tecknology

. Coimbatore - 641 407 -
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SEMESTER|

i

Category: HSMC —‘

Chinese for Engineers - |
U25LEG09 : g LiT|P |3l e
(Common to all programines)

1 0 2 0 2

COURSE OBJECTIVES:

s Gain basic proficiency in listening, speaking, reading, and wriling - understanding everyday conversations, speaking in
survival situations, reading short texts, and writing simple sentences

e Acquire essential knowledge of Chinese grammatical structures to Support communication and comprehension

o Gain introduciory insights into Chinese eultural norms, practices, and everyday life

COURSE OUTCOMES:

CO1: Acquire familiarity in the Chinese alphahet & basic vocabulary Uniderstand
CO 2: Listen and identify individual sounds of Chinese Understand
CO 3: Use basic sounds and words while speaking Apply
CO 4: Read and understand simple advertisements, brochures and invitations Understand
CO5:  Use basic gramimar and apprapriate vacahulary in completing language tasks Remember

CO - PO MAPPING:

T T —

Particular POl  PO2 PO3 PO4 PO5 PO6 PO7 POS PO9 PO10  PO11 @ PSOL  PSO2
co1 - . s - 2 3 - = 3 . 1 - .
coz 2 . . < % e - 2 3 . . - .
cos . . : 4 . ' < = 3 2 1 . .
co4 3 < « - 2 - = 2 3 - 1 . .
cos : & : o 5 - . 2 3 2 1 5 x

SYLLABUS:
UNIT I: FUNDAMENTAL CHINESE FOR BEGINNERS 6+3

Introduction to Mandarin Chinese, daily greetings — Learning Mandarin alphabet initials, finals, 4 tones and tone change rules

(Pinyin H+&) — Learning numbers 0-20 — Learning basic in-class vocabulary and phrases

UNIT [i: NUMBERS AND VOCABULARY EXPANSION 6+3

Learning numbers up to 993 — Learning country names and nationalities — Learning personal pronouns and Subject-Verh-
Object (SVO) senience stricture — Practice with short dialogues and self-introductions

UNIT lil: THE NEW CLASSMATE 6+3

Learning vocabulary related to names and introductions — Learning the differences among 2 (to be), Al (to be called), # (1o
have a surname) — Learning how to form questions with BE — Learning abbreviated questions with 08 — Practice dialogues:
exchanging names and personal details
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UNIT IV: TIME AND POSSESSION ’ 6+3

What time do you go to the university? — Learning vocabulary for time, dates, and days of the week — Learning grammar:
placement of time words (S + Time word + V) — Learning to express possession with & / 8 — Learning the usage of 8 as a
possessive particle — Practice with daily schedules and activities

UNIT V: COMMUNICATION AND REVIEW 6+3
Grammar consolidation: auxiliary verbs and sentence order — Forming positive-negative questions (e.g., BETE H88) -
Conversational practice: greetings, introductions, time, possession — Role-play in real-life scenarios — Cultural notes:
politeness and forms of address — Final review and integrated practice of Units 1=V

LIST OF EXPERIMENTS
1. Prepare a family tree chart
2. Record a self-intro video
3. Describe your college
4. Presentation related to culture
5. Dialogue roleplay
6. Mock interview
CONTACT PERIODS:
Lecture: 30 Periods Tutorial: - Periods Practical: 15 Periods Project: - Periods Total: 45 Periods
TEXTBOOKS:

1. Mandarin Training Centre, National Taiwan Normal University, Modem Chinese IBff{Z58 |, Edited by Chih-Ping Chau,
Taipei: Cheng Chung Book Company Ltd., 2019

2. Huayu101 [ EEEFE101, Taiwan Ministry of Education, Taiwan Mandarin Educational Resources Centre, 2018

REFERENCES:
1. Cheng Chung Book Company Lid, BffCEESE | ZMF M [Modem Chinese | Teacher's Manual, 2019

2. www.lmit.edu.tw/bag

Head of the Departme _
Department of Arfificial ntelligence and Data Science

KPR Institute of Enginesring and Technology
Colmbatore - 641 407. -
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SEMESTER |

Category: MCC

Induction Program - Universal Human Values |
u25Mccol1 9 I T P J c
(Camman to all programimes)

2 1 0 0 3

COURSE OBJECTIVES:

¢ Development of a holistic perspective based on self-exploration about themselves (human beings), family, society, and
natiire/existence

e Understanding (or developing clarity) of the harmany in the human being, family, society, and nature/existence
e Strengthening of self-reflection

e Development of commitment and courage to act

COURSE OUTCOMES:

CO 1: Recaognize the essentials of human valies and skills Understand
CO 2: Analyse connection between profession and happiness Understand
CO 3: Develop appropriate techrnologies and management patterns to creaie harmony in family and society Understand

CO 4: Evaluaie the significance of trust, mutually satisfying human hehaviour, and enriching interaction with Understand
nature

CO 5: Demanstrate professional and ethical responsibility Understand

CO - PO MAPPING:

Particular PO1  PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 POI0 POI1 PSO1  PSO2

coi . . . - - 3 3 = = : 3 5 -
co2 - - e . . 3 3 3 - - 3 - .
cos3 - - - . : 3 3 . - - 3 - -
co4 : - . 3 - 3 3 x s = 3 - -
cos . - - 2 = 3 3 3 2 . 3 . .
SYLLABUS:
UNIT I: INTRODUCTION - NEED, BASIC GUIDELINES, CONTENT, AND PROCESS FOR VALUE EDUCATION B+3

Purpose and motivation for the colrse — Self-Exploration: what is it — Its content and process; 'Natural Accepiance' and
Experiential Validation - as the mechanism for self-exploration — Continuous Happiness and Prosperity — A look at basic
Human Aspirations — Right understanding, Relationship, and Physical Facilities — the basic requirements for the fulfillment of
aspirations of every human being with their correct priority — Understanding Happiness and Prosperily corectly — A critical
appraisal of the ctirrent scenario — Methad to fulfill the above human aspirations: understanding and living in harmony at
various levels

UNIT Il: HARMONY IN THE HUMAN BEING - HARMONY IN MYSELF 6+3
Understanding human beings as a co-existence of the sentient 'I' and the material ‘Bady’ — Understanding the nieeds of Self (1)
and '‘Body' — Happiness and Convenience — Understanding the Body as an instrument of ' (I being the doer, seer, and enjoyer)
= Underslanding the harmony of | with the Bodly: Self-control and Welfare; correct appraisal of Physical needs — Meaning of
Prosperity in detail — Programs to ensure Self-cantrol and Welfare
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UNIT lll: HARMONY Iii THE FAMILY AND SOCIETY 6+3

Understanding values in human — Human relationships; the meaning of Justice (nine universal values in relationships) and the
program for its fulfillment to ensure satisfaction — Trust and Respect as the foundational values of relationship — Understanding
the meaning of Trust — Difference between intention and competence — Understanding the meaning of Respect — The
Difference between respect and differentiation; and the other salient values in relationship — Understanding the harmony in the
society (society being an extension of the family): Peace, Prosperity, Courage, and Coexislence as comprehensive Human

Goals — Visualizing a universal harmonious order in society — Undivided Society — Universal Order from family to world family

UNIT IV: HARMONY IN THE NATURE AND EXISTENCE 6+3

Understanding the harmony in Nature, Interconnectedness, ahd mutual fulfillment among the four orders of nature —
Recyclahility and self-regulation in nature — Understanding Existence as a Co-existence of mutually interacling units in an all-
pervasive space — Holistic perception of harmony at all levels of existence — Practice sessions to discuss human beings as the
cause of imbalance in nature (film “Home" can be used), pollution, depletion of resources and role of technology, etc

UNIT V: HARMONY ON PROFESSIONAL ETHICS 6+3
Natural acceptance of human values — Definitiveness of Ethical Human Conduct — Basic for Humanistic Education —
Humanistic Constitution, and Humanistic Universal Order — Competence in professional ethics — Ability to utilize the
professional competence for augmenting universal human order, Ability to identify the scope and characteristics of people,
friendly and eco-friendly production sysiems, and Ability to idenlify and develop appropriate technologies and management
patterns for the above production sysiems — Case studies of typical holistic technologies, management madels, and production
systems — Strategy for a transition from the present siate to Universal Human Order — At the level of the individual: as socially
and ecologically responsible engineers, technologists, and managers — At the level of society: as mutually enriching inslitutions

and organizations

CONTACT PERIODS:

Lecture: 30 Periods Tutorial: 15 Periods Practical: - Periods Project: - Pericds Total: 45 Periods

TEXTBOOKS:

1. R R Gaur, R. Asthana , G P Bagaria, A Foundation course in Human Values and Professional Ethics, 3rd Edition, Excel
Boaks, New Delhi, 2024

2. Prof, K. V. Subba Raju, Success Secrets for Engineering Students, Smart Student Publications, 2rd Edition, 2013

REFERENCES:
1. lvan Illich, Energy & Equity, The Trinity Press, Worcester, and HarperCollins, USA, 1974

2. E. F. Schumancher, Small is Beautiful: a study of economics as if people mattered. Blond & Briggs, Britain, 1973

.

Head of the Departmen ,
Department of Arfificial Intelligence and Data Science
KPR Institute of Engineering and Technology
Coimbatore - 841 407. -
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SEME?TER I

Category: MCC
Heritage of Tamils
uz2sMccoz 8 L T P { J o
(Comman to all programmes)

1|0 G'I'J

COURSE OBJECTIVES:
e Learn the extensive literatyre of classical Tamil
e Review the fine arts heritage of Tamil culture

e Realize the contribution of Tamils in Indian freedom struggle

COURSE OUTCOMES:

CO1: Understand the extensive literature of Tamil and its classical nature Understand
CO 2: Understand the heritage of sculpture, painting and musical instruments of ancient people Understand
CO 3: Review on folk and martial arts of Tamil peaple Undeistand
CO 4: Realization of Thinai concepts, trade and victary of Chozha dynasty Understand

COS5: Undeistand the contribition of Tamils in Indian freedom struggle, Self-esteem movement and siddha Understand
medicine

CO - PO MAPPING:

Particular PO1 POZ2 PO3 POZ POS | PO6 . PO7 PO8 PO9 PO10 POI1 PSO1 PsS0O2

|[_ co1 . . - 2 - > 3 3 . 2 - : -
‘ coz : - = : « : 3 3 - 2 . 3 "
Co3 . - - " . - 3 3 = 3 . 3 2
CO 4 . R . = - . 3 3 5 Z . - .
cos . 6 - B . i 3 3 - 2 . s .
SYLLABUS:
UNIT I: LANGUAGE AND LITERATURE 3

Language Families in India - Dravidian Languages — Tamil as a Classical Language — Classical Literature in Tamil — Secular
Natiire of Sangam Literature — Distibutive Justice in Sangam Literature — Management Principles in Thirukural — Tamil Epics
and Impact of Buddhism & Jainism in Tamil Land — Bakthi Literature Azhwars and Nayanmars — Forms of minor Poeiry —
Development of Madern literature in Tamil — Caniribution of Bharathiyar and Bharathidhasan

UNIT li: HERITAGE - ROCK ART PAINTINGS TO MODERN ART ~ SCULPTURE 3

Hero stone to madern sculpture — Bronze icons — Tribes and their handicrafts — Art of temple car making — Massive Terracatta
sculptuies, Village deities, Thiruvalluvar Statue at Kanyakumari, Making of musical instruments — Mridhangam, Parai, Veenai,
Yazh and Nadhaswaram — Role of Temples in Social and Econamic Life of Tamils

UNIT lll: FOLK AND MARTIAL ARTS 3

Tattaoing, basket weaving, Therukoathu, Karagattam, Villu Pattu, Kaniyan Koothu, Oyillattam, Leatherpuppetry, Silambattam,
Valari, Tiger dance — Sports and Games of Tamils
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* UNIT IV: THINAI CONCEPT OF TAMILS 3

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 Conguest of Cholas

UNIT V: CONTRIBUTION OF TAMILS TO INDIAN NATIONAL MOVEMENT AND INDIAN CULTURE 3

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
CONTACT PERIODS:

Lecture: 15 Periods Tutorial: - Periods Practical: - Periods Project: - Periods Total: 15 Periods

TEXTBOOKS:
1. Jayanthi Ravikrishna K, Heritage of Tamils, Sri Krishina publications, First Edition, 2023

2. S. Priyadharshini, Heritage of Tamils, V. K. Publications

REFERENCES:

1. 105 suFeImm) - LESEED Lamurhin - Cs.Ca. Wsirsman, International Institute of Tamil Studies, C.R.T Campus,
Chennai

2. menfllaflg B - (pevsTal. @lev. SHSTD, sBLE LNTEHTID, SeTTanTT FIsna, QgeiremanT, Hlebur 2016
3. £y - eoauens BHESMTUNN FhESTN BET BTEfSD, QzmaisNwe) giemm Qeuafluif), sUlpBTlH T8,
Q=siTemsnt, QLOMD LS 2020

4. Social Life of Tamils, Dr. K. K. Pillay, A joint publication of TNTB & ESC and RMRL (in print) University of Madras, Chennali,
Second Edition 1975

5. The Contributions of the Tamils to Indian Culture, Dr.M.Valarmathi, International Institute of Tamil Studies, C.I.T Campus,
Tharamani, Chennai, First Edition 1995

Head of the Depertment o
Department of Arificial Intelligence 2nd Data Science

* KPR Institute of Enginsering and Technology

~ Coimbatore - 641 i1, - ;
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) SEMESTERI& Il
Category: MCC
Design Thinkin
U25MCCo3 ARy L ’ T|P|a]|c
(Common to all programmes)
1 ‘ 0 2 0 2
COURSE OBJECTIVES:

e To undersiand the basics of Design Thinking, its prirciples, processes, and tools used
e To empathize with stakeholders and frame problems using structured tools and techniques

o To generate ideas, create prototypes, and present solutions effectively using design taols

COURSE OUTCOMES:

CO 1: Explain purpose and features of design thinking process Understand
CO 2: Use required tools to empaihize with the stockholders to identify the problem Apply
CO 3: Define the identified problem elaborately and clearly Apply
CC 4: Develop prototypes for conceptual solutions Apply
CO 5:  Present the identified solution to all the stakeholders Apply

CO - PO MAPPING:

T

Particular PO1 POz PO3 I P04 PO5 POs _I PG7 PO8 P09 POI0 PO11  PSO1 PS02

| coi 1 2 | 3 2 . : : g 1 1 1 s E
co2 1 2 3 2 : i 2 2 1 1 1 - .
co3 1 2 3 2 . ; 3 ; 1 1 1 : -
co4 1 2 3 2 = : - . 1 1 1 . :

L cos 1 2 | = 2 Ax 4 : 4 1 1 , -

]
SYLLABUS:
UNIT I: FUNDAMENTALS OF DESIGN THINKING 346

Intraduction to Design Thinking: Definition, relevance, and applications — Contexts and situations where Design Thinking is
mast effective — Core process of implementing Design Thirking — Stakeholders involved in a Design Thinking approach —
Designh The Thinking — Persanal Visualization, The Wheel of Life, and Balancing Priorilies — Undersianding and appreciating
the concept of ‘Design’— The 3 Laws of Design Thinking

UNIT ll: THE EMPHATHIZE STAGE 3+6

Understanding Stakehnlders — Role of Empathy in Design Thinking — Toals: Persona, Journey Mapping, Stakehalder Mapping,
CATWOE, Cartographic Perspective (L0), Empathy Map — Case Study

UNIT Ill: THE DEFINE STAGE 3+6

Problem Framing and Reframing — Role of a Design Thinker — Tools: Five Whys, Anti-Pattern, Problem Paraphrasing,
Challenge Mapping — Intraduction to LORD Skillset — Case Study
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UNIT IV: THE DIVERGENCE AND CONVERGENCE STAGE 3+6

Ideation through Divergent and Convergent Thinking — Tools: Brainstorming, Metaphaor, Random Association, End-State
Visualization, 10gm—100gm—1000gm — Prototyping Basics — Wire framing — Case Study — Communicating for Effective
Qutcome

UNIT V: THE COMMUNICATION STAGE 3+6

Presenting and Packaging Design Outcomes — Tools: 4Cs Framework, Naming, Packaging, Storyboarding, Presentation
Techniques, Distiibution Methods

LIST OF EXPERIMENTS
1. Personal Visualization
2. 3 Laws of Design Thinking®
3. Persona
4, Joumey Mapping
5. Cartographic Perspective
6. Anti-Pattern, Problem Paraphrasing
7. Brainstorming
8. 10gm-100gm-1000gm
9. Prototyping Basics
10. Storyboarding

11. Presentation Techniques

CONTACT PERIODS:

Lecture: 15 Periods Tutorial: - Periods Practical: 30 Periods Project: - Periods Total: 45 Periads

TEXTBOOKS:

1. Tim Brown, Change by Design: How Design Thinking Transforms Organizations and Inspires Innovation, HarperCollins
Publishers Ltd., 2018

2. Idris Mootee, Design Thinking for Strategic Innovation, Johin Wiley & Sons Inc, 2013
3. Arun Jain, UnMukt: Science & Art of Design Thinking, School of Design Thinking, 2020

REFERENCES:

1. Roger Martin, The Design of Business: Why Design Thinking is the Next Competitive Advantage,Harvard Business Press,
2009

2. Hasso Platmer, Christoph Meinel and Larry Leifer (eds), Design Thinking: Understand — Improve— Apply, Springer, 2011

3. Liedika , Andrew King, Kevin Bennett , Book - Solving Problems with Design Thinking - Ten Stories of What Works,
Columhbia Business School Publishing, 2013

4. Mauricio Vianna, Ysmar Vianna, Isabel K. Adler, Brenda Lucena, Bealriz Russo, Design thinking: Business Innovation, MJV
Press, 2011

5. Burgelman, Christensen, and Wheelwright, Strategic Management of Technology and Innavation, Sth Edition, McGraw Hill
Publications, 2017

Head ofthe Department ' N
Department of Arificia Inteligence and Data Science '

KPR Ingtitute of Engineering and Technology
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SEMESTER I &1l

Category: MCC
L T P J c
1 0 2 0 2

Computer Fundamentals and Coding Essentials
uzsMcco4

(Comman to all programmes)

COURSE OBJECTIVES:
e To deveiop an understanding of fundamental computing concepts such as data types, variahles, operators and algorithimic
probiem-salving.

® To enable students to write, debug, and execute simple programs in C using control structures, arrays and stiings for solving

basic scientific and engineering problems.

¢ To introdice the basic structure and functioning of computer systems, including hardware, software, operating systems and
file management.

COURSE OUTCOMES:

CO1: Build basic computational concepls such as data types, variables, operators, algorithins to solve simple Apply
problems

CO 2: Develop simple programs using input/output operations, control shiuctures, arrays, and stings in C Apply
language

CO 3: Describe the fundamental components of a computer system and explain the role of operating systems Understand
and file management in computing

CO - PO MAPPING:

Particular PO1 PO2 PO3 PO4  PO5 PO6 PO7 PO8 PO9 PO10 POI1 PSO1  PSO2 |

co1 3 3 2 2 E . s . . ; 2 5 -
co2 3 3 3 4 2 2 : . - . 2 . -
cos 3 2 | - . 2 - - - - : - - -
SYLLABUS:
UNIT I: FUNDAMENTALS OF COMPUTING 3+5

Intioduction to algorithims and flowcharts —Data types, variables, and operators

UNIT II: INTRODUCTION TO PROGRAMMING 6+5

Pragramiming languages overview - Inputioutput, conditional statements, loaps - Basic data structures: arrays and stings -
Overview of Logic gates and basic digilal circuits - System software

UNIT lil: INTRODUCTION TO COMPUTERS 6+5

Evolution of Computers - Overview of computer hardware and software - Number Systems - Understanding input/output
devices, memory, storage — Basics of operating systems and file management

LIST OF EXPERIMENTS
1. Identifying computer companerts
2. Insiallation and debugging of Operafing System

3. Programs using variahles and daia types
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4, Programs using Conditional Statements

5. Programs using Loops and lterations

6. Program using Nested Loops & Pattern Printing

CONTACT PERIODS:

Lecture: 15 Periods Tutorial: - Periods Practical: 15 Periods Project: - Periods Total: 30 Periods

TEXTBOOKS:
1. Glenn Brookshear J and Dennis Brylow, "Computer Science: An Overview" , 13th Edition, Perarson, 2020

2. Rajaraman V and Neeharika Adabala "Fundamentals of Computers", 6th Edition PHI Learning Private Limited, 2015
3. Yashavant Kanetkar, “Let Us C", 17th Edition, BPB Publications, 2020

REFERENCES:

1. Reema Thareja, "Programming in C", 2nd Edition, Oxford Univeisity Press, 2016

2. Pradip Dey, Manas Ghosh, "Fundamentals of Computing and Programiming in C", 1st Edition, Oxford University Press, 2009

Heard&of the Depa )

Department of Artficial Iteligence and Data Science
KPR Institute of Engingering and Technology
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SEMESTER 1 & i

' Category: MCC

Biology for Engineers
U25MCCo5 . g LT } Pla] c

(Common to all programmes)

10‘2 0

COURSE OBJECTIVES:
¢ To understand the biological concepts fram an engineering perspective
e To undeisiand the importance of human physiology and sensing technigues

e To perform the various laboratary tests with the relevant instruments / equipment

COURSE OUTCOMES:

CO 1: Interpret the binlogical concepts of cell and its structure Understand
CO 2: Desciibe the impartance of human physiclogy Understand
CO 3: Summarize the various sensing techiiques and assistive devices Understand
CO 4: Uiilize the instruments / equipment to perform the microhial growth and lahoratory tests Precision
CO 5:  Apply the principles to demonstrate the microhial growth and laboratory test Precision

CO - PO MAPPING:

| Particular POl ' PO2 PO3 PO4 PO5  POB PO7  PO8 PO9  PO10 PO11 PSO1 PSO2 |

' cor | 2 | 1 ; = s - : - “ a 1 : -

'» co2 2 | 1 : = : . : . : : 1 - :

‘ co3 2 | 1 . . - : - » . 2 1 5 .

. co4 3 |2 | 2 ] =2 L . : 1| 2 1 1 : 5
cos 2 | 2 | & 10a : : . 1| 2 1 1 : .

SYLLABUS:

UNIT I: BASICS OF CELL 5

Cell structure and function — Cell division — Mitosis — Meiosis — Cell Membrane polential

UNIT Il: HUMAN PHYSIOLOGY 5

Circulatory system — Respiratory system — Digestive system — Neurology system Carbohydrates — Proteins and amino acid —
Nucleic acid (DNA and RNA)

UNIT Ill: SENSING TECHNIQUES AND ASSISTIVE DEVICES 5

Sensory organs; Eyes and ears — Visual airls — Hearing aids — Electronic nose — Electionic tongue — Electronic skin

UNIT IV: BIOINSPIRATION 15

Demonsiration on hionic principles in nature-inspired design — Explaration of biomimetic materials and their engineering
applications — Identification of natural structiires mimicked in robotics and sensors — Observation and analysis of bicinspired
prototypes (e.g., soft actuators, lotus-effect su rfaces)
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UNIT V: BASIC LABORATORY TESTS ¢ 15

Separation of serum — Identification of blood groups — Eslimation of blood pressure — Measurement of pH — Acquisition of ECG
signals — Introduction to bioinformatics for biomedical data interpretation: visualization of gene/protein sequences, exploration
of datahases such as NCBI and UniProt, and undersianding their applications in clinical diagnostics and personalized medicine

CONTACT PERIODS:

Lecture: 15 Periods Tuterial: - Periods Practical: 30 Periads Project: - Periods Total: 45 Periods

TEXTBOOKS:

1, Camphbell N.A., Reece J.B., Urry L., Cain M.L. and Wasserman S.A., “Biology: A global approach”, 12th editlion, Pearson
Education Ltd, 2020

2. Thyagarajan S., Selvamurugan N., Rajesh M.P., Nazeer R.A., Thilagaraj W., Barathi S., and Jaganthan M.K., “Biology for
Engineers”, 1st edition, Tafa MeGraw-Hill, 2018

3. Elaine N. Marieb and Suzanne. M. Keller, “Essential of Human Anatory and Physiology”, 12th edition, Pearson Education,
2017

REFERENCES:

1. Leslie Cromwell, Erich A, Pfeiffer, Fred J. Weibell, “Biomedical Instrumentation”, 2nd Edition, Prentice Hall, 2011
2. Arthur T Johnson, “Biology for Engineers”, 1st edition, CRC press, 2011

3. David. L. Nelsan, Michael, M, Cox, “Lehninger Principles of Biochemistry”, 7th edition, WH Freeman, 2017

4. John Enderle and Joseph Bronzino, “Introduction to Biomedical Engineering”, 3rd edition, Academic Press, 2012

Head of the Department ‘
Department of Artificial Intelligence and Data Science
- KPR Institute of Enginesring and Technology
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Category: HSMC

English Proficiency Il
U25ENG02 e J L * P J c
(Common to all programimes)

0 0 2 1]

COURSE OBJECTIVES:
e Be an active listener for betier comprehension and retention

o Identify main points in spoken materials such as lectures, podcasts, and conversations

COURSE OUTCOMES:
CO 1: Deploy effective listening strategies in anademic, technical and everyday situations Remember
CO 2: Engage in discussions expiessing opinions and responding to ideas and arguiments Understand

CO - PO MAPPING:

Particular POL POZ PO3 PO4 : PO5 PO6 PO7  PO8 PO9 - PO10 PO11 PSO1 | PSO2

co1 . . . ; = . - 2 3 . 2 . -

co2 s : - ’ > . - 2 3 X 2 = .

LIST OF EXPERIMENTS

1. Listening to lectures: Structure and Emphasis — Note-making Techniques: capturing main ideas and details —
Conversations, Dialogues and Idenlifying Opinions — Podreasls and Interviews — Active Listening Skills: Overcoming
Barriers and Improving Focus

2, Listening for Specific Information: Facts, Figures, and Sequences — Global Accents: Brilish, American, Australian —
Following Instructions and Procedures: Task-based lisiening — Listening to Technical Explanations: Engineering Concepts
— Shait Wiiting Task: Summary or outline from techinical input

3. Listening to Workplace Conversations: Meetings, Calls and Vaice Notes — Listening to News & Current Events: Ideniifying
Main Ideas and Recognizing — Colloguial Expressions and Idioms in Context: Enhancing comprehension of informal
speech

CONTACT PERIODS:

Lecture: - Periods Tutorial: - Pericds Practical: 30 Peiinds Project: - Periods Total: 30 Periods

TEXTBOOKS:
1. Rob Freire and Tamara Jones, "Q; Skills for Success: Listening & Speaking”, Level 4, 3rd edition, Oxford University Press,
2019

2. Ashraf M. Rizvi and Priyadarshi Patnaik, “Effective Technical Communication”, 3rd Edition, McGraw Hill, 2024

REFERENCES:

1. Nixaly Leonardo, "Active Listening Techniques:30 Practical Tools to Hane Your Communication Skills", Embassy Books,
2022

2. Heather R, Younger, "The Art of Active Listening: How Peaple at Work Feel Heard, Valied, and Understood", Berrett-Koehler

Publishers, 2023
|

e
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SEMESTER I .

Category: BSC

Linear Algebra for Data Science and Machine Learning
U25MA202 L T P J Cc
(Common to AD, AM)

2 0 2 0 3

COURSE OBJECTIVES:
e Tointroduce vector spaces, linear transformations, and eigenvalue problems relevant to data science and machine learning
e To apply matrix methods and linear algebra techniques in analyzing datasets and ML models

e To develop mathematical understanding of stability, dimensionality reduction, and feature transformations using linear
algebra

COURSE OUTCOMES:

CO 1: Understand vector spaces and subspaces in the context of data representation Understand
CO 2: Apply matrix operations and linear transformations for feature engineering and data transformations Apply
CO 3: Compute eigenvalues and eigenvectors for dimensionality reduction and stability analysis in ML models Apply
CO 4: Solve systems of linear equations for regression and optimization problems Apply
CO5: Maodel and simulate linear ML algorithims using linear algebra techniques Apply

CO - PO MAPPING:

Particular PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 POS PO10 POl11 PSO1 PSO2

co1 3 3 . . i : . " . - . 3 .
coz 3 2 . " = . 3 5 = = - 3 2
co3 2 2 . . ’ y . - 5 « . ;
coa 2 2 = - . . - - : - - 3 -
Co5 3 2 ¥ 2 1 . - . : 2 . 3 ’

SYLLABUS:

UNIT I: VECTOR SPACES AND SUBSPACES 6+6

Definition and examples — Linear combinations — Span — Linear independence — Basis and dimension — Applications in feafure
representation

UNIT II: MATRICES AND LINEAR TRANSFORMATIONS 6+6

Malrix operations — Inverse and transpose — Rank — Linear transformations — Kernel and range — Applications in dimensionality
reduction and feature mapping

UNIT lil: EIGENVALUES AND EIGENVECTORS 6+6

Charactetistic equation — Diagonalization — Applications in PCA and clustering — Power method — Modal analysis of data

UNIT IV: SYSTEMS OF LINEAR EQUATIONS 6+6

Gaussian elimination — LU decompaosition — Consistency and uniqueness — Applications in regression and optimization
problems
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UNIT V: MODELING USING LINEAR ALGEBRA 6+6

Spatse matrices — Graph representations of data — Applications in Markov chains, PageRank, and state — space models in ML

LIST OF EXPERIMENTS
1. Veclor Spaces and Basis — Visualize subspaces in 20/3D — Identify basis and compute dimension for datasets

2. Matiix Operations and Transformations — Perform linear transformations on images/data — Explore rank and kernel for

dimensionality reduction

3. Eigenvalue Computations and Madal Analysis — Comptite eigenvalues/eigenvectors of covariance matrices — Implement
PCA for dimensionality reduction

4. Solving Linear Systems — Solve linear systems using Gaussian elimination — Comipare with numerical libraries (NumPy,
SciPy)

5. Stale-Space and Graph Models — Build graph-based data models (adjacency, incidence matrices) — Simulate PageRank /

Markov chain transitions

CONTACT PERIODS:
Lecture: 30 Periods Tutorial: - Periods Practical: 30 Periods Project: - Periods Total: 60 Periods

TEXTBOOKS:
1. David C. Lay, Linear Algebra and Its Applications, 5th Edilion, Pearson Education, 2015
2. Gilbert Strang, Introduction to Linear Algebra, Sth Edition, Wellesley Cambridge Press, 2016

REFERENCES:
1. Trevor Hastie, Robert Tibshirani, Jerome Friedman, The Elements of Statisiical Learning, Springer, 2008
2. Chuistopher M. Bishop, Pattern Recognition and Machine Learning, Springer, 2006

3. Stephen Boyd & Lieven Vandenberghe, Introduction to Applied Linear Algebra — Vectors, Matrices, and Least Squares,
Cambridge Univeisity Press, 2018

£

Head of the Départment ;
Department of Arificial ntelligence and Data Science
- KPR Insttute of Enginsering and Technology ¢
. Coimbatore - 541 407, - - '
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SEMESTER I+

Category: BSC

Applied Physics
U25PH202 L T P J c
(Common to AD, AM, CB, CS, SC)

2 0 1] 2 3

COURSE OBJECTIVES:
e To understand the concepts of optical and optoelectronic malerials and device applications

e To examine the principles and applications of optoelectronic devices and emerging materials for next-generation flexible
electronics

e To understand the principles of quantum mechanics for computing and electronic circuits and to analyze next generation
quantum electronics

COURSE OUTCOMES:

CO 1: Analyse the functional behaviour and mechanism in Optoelecironic devices Analyze
CO 2: Examine the electromagnetic wave propagation in Dielectrics Analyze
CO 3: Apply the concepts in magnefism in the functioning of magnetic memaory and data storage devices Apply
CO 4: Organise the quantum mechanical principles for computing process and next generation electionic Apply

developments

CO5: Implement single and multi-qubit gquantum gates to develop basic guantum circuits for quantum chip Apply
applications

CO - PO MAPPING:

Particular POl PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 POl11 PSOl @ PSO2

Co1 3 3 2 2 - - - - - - = - =
coz2 5 3 2 2 - - - - - - = . =
co3 3 Z 1 i - - - - - - - u P
co4 3 2 1 1 s 2 - - - - . - "
CO5 3 2 1 1 - - - - - - e = &
SYLLABUS:
UNIT I: OPTICAL MATERIALS AND DEVICES 6+6

Classification of optical materials — Carrier generations and recombination process — Absorplion, emission and scattering of
light in solids — Phatodiode — Solar cell - OLED — Oplical data storage technigues — Blu ray disc

UNIT II: WAVE PROPAGATION IN DIELECTRICS 6+6

Wave equations for dielectrics — Polarization, reflection and refraction at dielectric interfaces — Light propagation in uniaxial
crystals — NLO materials: properties and applications — Second harmonic generation of light (qualitative) — Oplical waveguide,
Types of optical wavegtides

UNIT lll: MAGNETIC MATERIALS 6+6

Origin of magnetic materials — Classification of magnetic materials — Ferromagnetic theory — Hysteresis — Soft and hard
magnetic materials — Magnetic memory devices — Magnetic tape — GMR Sensor — Magnetic bubble memories — Magstripe

CH0AL: 27-07-2026 044834 PM Page 46 of 116



B.TECH. - AD - R2025 - CBCS - q@

Lewrn Beyond

UNIT IV: QUANTUM COMPUTING 4 6+6

Intradiiction to Quantum Computing — Moore's law and its limitations — Differences between Classical and Quantum comiputing
— Concept of quhit and its properties — Representation of qubit by Bloch sphere — Single and Two qubils

UNIT V: QUANTUM CIRCUITS 6+6

Quantum devices — Quhit Gates, Single Quhit Gates: Quantum NOT Gale — Pauli — X, Y and Z Gates — Hadamard Gate —
Phase Gale (or S Gate), T Gate — Mulliple Qubit Gates (qualitative) — Quantum Chips

LIST OF PROJECTS
1. Working Madel: Photodiorde-Basead Light Sensor
2. Demanstration: Selar Cell Output Under Vasious Light Conditions
3. Research Poster: NLO Materials & Secand Harmanic Generatian
4. Posier/Model: OLED vs LED Technolagy
5. Mini Project: Types of Optical Waveguities
6. Simulation: Light Propagation and Refraction in Dielectic Materials
7, Demo: Optical Fiber Communication Model
8. Experimental Setup: B-H Curve and Magnstic Hysteresis

8. Reseaich Poster: GMR Sensor and its Use in Hard Drives

10. Demo/Report: Magnetic Tape vs Magstripe vs Bubble Memoary
11. Conceptual Model: Ferromagnetic Domains

12. Preseniation; Moore's Law and the Rise of Quariuim Compiiting

13. Maodel: Bloch Sphere Repiesentaiion

CONTACT PERIODS:
Lecture: 30 Periods Tutorial: - Periods Practical: - Perinds Project: 30 Periods Total: 60 Periods

TEXTBOOKS:
1. S O Pillai, “Salid Staie Physics”, New Age International Private Limited, 8th Edition, 2018

2, Vishal Sahani, “Quantum Computing”, McGraw Hill Education, 2007 Edition

REFERENCES:

1. M.N. Avadhanulu, P.G. Kshirsagar, and TV.S. Arun Murthy, “A Texthook of Engineering Physics", 11th edition, S. Chand
Puhlishing, New Delhi, 2022

2. Quantum Computing — A Beginner's Intradiiction, Parag K Lala, Indian Edition, McGrawHill, Reprint 2020

3. hitps:/fanlinecourses. npiel.ac infioc21_cs103/preview

Mo
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' SEMESTER Il

Category: BSC

Environmental Science and Sustainabili
u25Cyz201 o L T P J Cc
(Cemmon to all programmes)

1 0 2 0 2

COURSE OBJECTIVES:
s To provide the basic concepts of ecosystems, bindiversity, air and water systems and how to protect them

o To analyze the effects of human activities on the lithosphere, waste generation, and environmental health, and evaluate
disaster management and technological solutions

e To apply the principles of sustainable living and green technologies in alignment with the UN Sustainable Development

Goals

COURSE OUTCOMES:

CO 1: Utilize the ecosystem and biodiversity conservation concepts to address environmental issues Apply

CO 2: Implement almospheric and hydrospheric concepts for water quality parameter determination, Apply

CO 3: Develop effective strategies to manage land-use challenges, agricultural issues, and waste management Apply
practices

CO 4: Utilize technological tools to monitor environmental issues, resource recovery, and pollution control Apply
processes

CO 5: Implement susiainable development strateyies for green practices and waste management Apply

CO - PO MAPPING:

Particular PO1 | PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9  PO10 POl11l PSO1L PSO2

co1l 3 2 1 i = - 2 33 1 - 1 - -
co2 3 2 I 1 = . 2 1 1 = 1 % -
Cco3 3 2 1 1 = = 2 1 1 - 1 - =
co4 3 2 1 1 - - 2 1 1 4 X - -
coS5 3 2 1 I - - 2 1 4 - 4 - -
SYLLABUS:
UNIT I: ENVIRONMENTAL SCIENCE AND BIODIVERSITY 3+6

Ecosysteins — Classification, Structure, Energy Flow, Ecological Succession — Biodiversity — Importance, Values and Levels —
India as a Mega-diversity Nation — Red Data Book, Hotspots and Conservation of Biodiversity Self-Learning and Case Studies
— Wildlife Crime in India (Poaching) = Man and Wildlife Conflict (e.g., Elephant-Human conflict in Odisha or Assam)

UNIT Il: ATMOSPHERE AND HYDROSPHERE 3+6

Atmosphiere — Structure, Climatic Zones, Air Quality Standards (National & WHO), Air Pollution — Causes, effects, control
measures, Carbon Emissions — Greenhouse Effect, Global Warming. Hydrosphere — Hydrological Cycle — Water Quality
Parameters, water pollution — Causes, effecis, control measures, Overuiilization of Ground Waler — Waler Conservation
Strategies, Microplastics as emerging pollutants-Causes, effects and control measures Self-Learning and Case Studies —
Atmosphere — Urban air quality (Delhi, Beijing case), Hydrosphere — (National Water Mission (NAPCC), NRCP, Jal Shakdi
Abhiyan — Cape Town Water Crisis (2017-2018)

CSOBL: 27-D7-2025 O4:45:34 PM Page 48 of 116



B.TECH. - AD - R2025-- CBCS QLL)

Lean Beyand

UNIT IlI: LITHOSPHERE AND SOLID WASTE MANAGEMENT i 3+6

Lithosphere — Compasition, Plate tectonics, continental drift, Soil Nutrients, Nitrogen cycles, Soil Pollution — Causes, effects
(Land degradatian, deserlification) and control measires, Agricultire — Problems of moderm agriculture. E-waste-causes,
effects and control measures, Solid Waste Management — Types & Sources of waste, waste management processes, Self-
Learning and Case Studies - (Land degradation — Rajasthan - Soil erosion — Narmada River Basin, MP — Deserlification — Thar
Desert — Eca buddy program).

UNIT IV: GLOBAL ISSUES, HUMAN WELFARE AND ROLE OF TECHNOLOGY 3+6

Dieasters & Disaster management cycle — Floods, Landslides, Larid Clearing Projects — Dam sites, Highways projects.
Resefilement and Rehabilitation (R&R), Population — Global and national growth patterns, Population explosion, Role of
information Technology (IT) in Environmental studies and human heaith monitoring. Self-Leaming and Case Studies — Use of
IT in environmental monitoring (GIS, Remote Sensing, sensars, data loggers) Pollution Manitoring — Waler, Air,

UNIT V: SUSTAINABLE DEVELOPMENT AND GREEN PRACTICES 3+6

Susfainahle Development — Introduction, Concepts and Strategies, Sustainahle Practices and Circular Econamy — 5Rs, Zero
Waste Lifestyle Sustainahle Development — Intraduction, Concepis and Strategies, Sustainable Practices and Circular
Economy — 5Rs, Zero Waste Lifestyle. Sustainahle Agricullure, Green Technologies — Green Chemistry and reagent in
indusiries, Environmerital Management — ISO 14001:2004, eneigy efficiency, sustainable transport, carbon sequestration, Self-
Learning and Case Studies - Overview of United Nations SDGs (focus on SDGs 6,7, 11, 12, 13), Role of India in implementing
SDGs, Ambikapur, Chhattisgarh — Zero waste city model, Pune, Maharashira — Integraling informal waste sector, Delhi Metio —
Eneigy efficiency, carbon credits from regenerative braking, solar power use, Kochi, Kerala — Susiainahle urban transpart with
water metio and public transit integration,

LIST OF EXPERIMENTS
Eslimation of hardness (total, temparary, perimanent) in water samples
lodometiic / Argentometiic determination of availahle chlorine in a sample of bleaching powder.
Eslimation of dissolved oxygen in water,

Determination of nitrate/ammoniim estimation — calorimetric tests for nitrate/ammarium to study N availahility

1

2

3.

4

5. Recovery of Aluminum from waste materials,
6. Photocatalytic degradation of dye using TiO-.
7. Synihesis of biodesel from vegetahie oil,

8.  Cuir pith composling and application study,

9. Deteimination of canductivity, TDS and turbidity test for potahle water

CONTACT PERIODS:

Lecture: 15 Periods Tutorial: - Periods Practical: 30 Periods Project: - Periods Total: 45 Periads

TEXTBOOKS:

1. E. Bharucha, “Environmental Studies for Undergraduate Courses', 2nd edition, Hyderabad, University Press (India) Put,
Lid., 2005

2. R. Rajagopalan, “Enviranmental Studies: From Crisis to Cure”, 3rd edilion, New Delhi: Oxford University Press, 2016

3. A. Kaushik and C. P. Kaushik, “Environmental Science and Engineering” 5th edition, New Delhi: New Age International
Publishers, 2019

4. R. R. Hiremath, “Sustainahle Development”, 1st edition, New Delhi: Himalaya Publishing House, 2008

u
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5. P. D.Sharma, "Ecology and Enviranment” 13th edition, Meerut; Rastogi Publications, 2020

REFERENCES:
1. P. Meenakshi, “Elements of Enviranmental Science and Engineering” 1st edition, New Delhi: Prentice Hall of India, 2005

2. G. R. Chatwal and Harish Sharma, “A Textbook of Environmental Studies” 3rd edition, Muribai: Himalaya Publishing House,
2018

3. A. Kumar, "Environmental Studies”, Revised edition, Patna: Bharati Bhawan Puhblishers & Distributors, 2019
4, V. Desai, “Environment and Sustainable Development” 1st edilion, Mumbai: Himalaya Publishing House, 2009

5, G. K. Taneja, Gopal and S. C. Sharma, sEnvironmental Sustainability and Development”, 2nd edition, New Delhi: Deep and
Deep Publications, 2010

iy =
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SEMESTER II

Category: ESC

Computational Problem Solving using Pvthon
U25CSG05 P e L|lTt|Pp|a]c
(Comman to AD, AM, BM, CB, CS, EC, EE, IT, sC)

2 0 2 0

COURSE OBJECTIVES:

e To introduce the foundational concepts of Python pregramming

e To equip students with skills in functional and object-oriented programming
e To develop proficiency in core data structures and file handling techniques

e To enable learners to apply Pythan for real-world data analysis and visualizalion

COURSE QUTCOMES:

CO 1: Understand basic Python syntax, data types, and debugging using script and interactive modes Understand
CO 2: Develop programs using conditionals, loops, furctions, reciirsion, arnd apply appropriate variable scopes Apply
CO3: Implement object-oriented concepts and manipulate Python collections using slicing, aliasing, and Apply

comprehension
CO 4: Perform file operations, handle exceplions, and manage modules, packages, and dependencies in Python Apply

CO5:  Apply NumPy, Pandas, and visualization tonls to perform data analysis and generate real-world insights Apply

CO - PO MAPPING:

Particular PO1 PO2 PO3 PO4 | PO5 PO6 PO7 PO8 POY PO10 PO11 PSO1 PsSO2

co1 2 2 . . : - = : : : . 3 a
co2 3 2 1 1 ) " “ “ . : 2 3 .
co3 3 2 1 1 . . : : : : 2 3 4
co4 3 2 1 i : . 4 : : : 2 3 s
cos 3 2 1 1 1 : : = . . 2 3 2
SYLLABUS:
UNIT I: PYTHON BASICS AND PROGRAMMING CONSTRUCTS 6+6

Python interpreter — Seript and interactive mode — Execution flow — Data types — Variables — Expressions — Statemenls —
Operators — 10 Operations — Comments — Ertor types — Dehuigging techniques ~ Basic IDE usage

UNIT IIl: CONTROL STRUCTURES AND FUNCTIONAL PROGRAMMING 6+6

Conditional statemenis — Boolean logic — Loops — Function definition — Function argumerts and its types — Return values —
Scope — Recursion

UNIT lll: CORE DATA STRUCTURES AND OBJECT ORIENTED PROGRAMMING 6+6
Pythan Collections and Data Manipulation: String — List - Tuples — Set — Dictionary — Slicing, Mutability, Aliasing, Packing and
unpacking — List comprehension. Classes and Object Oriented Pragramming (QOP) — Class definition — Canstructors —
instance methods — Inheritance — Methaod averloading and overriding.
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UNIT IV: FILE HANDLING, EXCEPTIONS, AND MODULES 6+6

Text and CSV file operations: File operations — Handling using with keyword. Exception handling: Try, Except, Else, Finally,
Custom exceptions — Command line arguments using sys.argv — Modules, Packages and Virtual environments — Managing
dependencies with PIP

UNIT V: DATA ANALYSIS AND VISUALISATION WITH COMPUTATIONAL THINKING 6+6

NumPy: Slicing, Broadcasting and Vectorized Operations. Pandas. Series and Data frames — Reading and writing files — Data
Filtering, Sorting, Grouping and Aggregation. Visualization: Matplotlib

LIST OF EXPERIMENTS
Demonstrating Python Programming Using Simple Statements and Expressions
Solving Problems Using Decision Making and Looping Constructs

Crealing Programs Using Lists, Tuples, and Sets

= N B

Manipulating Data Using Dictionaries

5. Handling Exceptions and String Operations in Python

6. Implementing Programming Using User-Defined and Recursive Functions
7. Implementing Object-Oriented Pragramming Using Classes and Inheritance
8. Performing File Operations and Using Python Modules

9. Exploratory Dala Analysis Using NumPy and Pandas

10. Data Visualization Using Matplotlib

CONTACT PERIODS:

Lecture: 30 Petiods Tutorial: - Periods Practical: 30 Peiriorls Project: - Periods Total: 60 Periods

TEXTBOOKS:
1. Reema Thareia, “Python programming: Using problem salving approach®, 1st Edition, Oxfard Press, 2017

2. William McKinney, Python for Data Analysis: Data Wrangling with Pandas, NumPy, and IPython, 2nd Edition, Shroff/O'Reilly
Publication, 2017

REFERENCES:

1. Allen B. Downey, “Think Pythan: How to Think Like a Computer Scientist’, 2nd Edition, Updaied for Python 3, Shioff/O'Reilly
Publishers, 2016

2. Ashok Namdev Kamthane and Amit Ashok Kamthane, "Programming and Problem Solving with Python”, 2nd Edition,
MceGrawHill Education, 2018

3. Robert Sedgewick. Kevin Wayne, Robert Dondero, "Intraduction to Programming in Python: An Inter-disciplinary Approach”,
1st Edition, Pearsan India Educaiion Services Pwt, Lid., 2016

PE—

Head of the Department ' ,
Department of Artificial Inteligence and Data Science
" KPR Institute of Enginaering and Technology
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SEMESTER Il

Category: ESC

Basics of Civil Engineering
(Common to AD, AM, BM, CB, CS, EC, EE, IT, SC)

U25CEG01 L T P J c

1 0 2 0 2

COURSE OBJECTIVES:
® To provide knowledge ahout different types of building materials

e To teach the difference between conventional and modern infrastructure systems

COURSE OUTCOMES:

CO1: Explain traditional and modern builcing materials, their properties, and applications Understand
CO 2: Describe substructure and superstruciure components with their functions and constriction methods Understand
CO 3: Discuss basic concepts of highways, railways, airways, and watenways Understand
CO 4: Explain BIM principles, green building concepts, and smart city planning Understand

CO5: Describe sustainahle practices in material selection, solid waste management, and eco-fiiendly Understand
construction

CO - PO MAPPING:

Particular | Po1 | Po2 | P03 | Po4 | POS5 | Fos | Po7 | Pos | Foo | Poto | PO | Pson PSO2

co1 3 2 1 - = 4 ; 2 ; 5 1 s s
coz 3 2 1 . 2 . : " : i 1 i :
cos 3 2 1 2 . : . . . . 1 ] <
co4 3 2 1 = ’ - i s . ; 1 . :

| cos 3 2 i « . . : A ; . 1 : i

SYLLABUS:

UNIT I: BUILDING MATERIALS AND COMPONENTS 9425

Building Materials: Intraduction — Bricks — Signes — Sand — Aggregate — Cement — Martar — Concrete — Steel - Wond — Smart
materials, Surveying: Objects — Classification — Sub Struciures: Soil Classification — Bearing capacily — Foundation — Function
— Requirements — Types of foundations — Super Structures: Brick masonry — Stone masonry — Beams — Columins — lintels —
Roofing — Floaring — Plasiering — Damp proafing — Weathering course

UNIT ll: BASIC INFRASTRUCTURE AND TRANSPORTATION 6+5

Introduction to Highways — Railways — Airways and Waterways — Building Information Modeling (BIM) — Solid waste
manageiment system — Concept of Green Building — Benefils of Green Buildings — Green Building Materials — Smait Cities

LIST OF EXPERIMENTS

1. Compressive Strength test on Bricks

2. Water ahisorption test on Bricks

3. Waiter absorption test on coarse agyregaies
4. Impact Test an aggregates

5. Determination of Specific gravity of soil salids
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6. Study on Centre line marking for building components - Foundations

CONTACT PERIODS:
Lecture: 15 Periods Tutorial: - Periods Practical: 30 Periods Project: - Periods Total: 45 Periods

TEXTBOOKS:
1. S K Duggal, "Building Materials”, Sixth Edition, New Age International Publishers, 2025

2. Sharma. S.K, “Civil Engineering Construclion Materials”, Khanna Puhlishing House, New Delhi, 2024

REFERENCES:

1. K.K. Dwivedi and K.K. Shukla.," Basic Civil Engineering & Engineering Mechanics”, Dhanpat rai & Co PVT Ltd., 2020

2. Subramanian K.P., "Highways, Railways, Airport and Harbour Enginesring”, 10th Edition, Scitech Publications (India),
Chennai, 2018

Hea of the Dejarment _
Deparment of Artificial Intelligence and Data Science
- KPR Institute of Engineering and Technology ;
CSORL: 27-07-2028 044634 PM i Coimbatore - 641 407, - ” Page 54 of 116



B.TECH. - AD - R2025 - CBCS

ol

Laain Beyond
SEMESTER Il
Category: ESC
Basics of Electronics Engineerin
U25ECGO1 5 < ! L ‘ T p|la]|ec
(Commeon to AD, AM, BM, CB, CE, Cs, IT, 5C)
1 0 2 0 2

COURSE OBJECTIVES:
e To study ahout the basic electranics Campanents and their applications
e To explore operational amplifiers for different applications
e Tointroduce Arduino programimirig
COURSE OQUTCOMES:
CO1: Analyze the characteristics of diades & BJT and implement simple applications Analyze
CO 2! Construct various applications using operational amplifier Apply
CO 3: Implement simple applications using Arduine coritroller Apply
CO - PO MAPPING:

' Particular PO1 PO2 pO3 | P04 POS  POB  PO7 PO8 POS PO10 PO11 P5S01 PsSO2 |
’\ ] T I ' . 1
co1 I | ’ 3 } 2 2 - - - 2 2 5 1 { - -
o2 | sx{z a8 d-V-1212 2 . i | - | -

} cos 3 ’ 2 | 1 3 2 - - 2 2 - 1 ' - J -
SYLLABUS:
UNIT I: BASIC ELECTRONIC COMPONENTS AND APPLICATIONS 5+10

PN jurction diode and Zener dinde — Bipolar Junction Transistor — Metal Oxide Semiconductor Field Effe

Appiications of PN dinde — SMPS

UNIT II: OPERATIONAL AMPLIFIER
Operational amplifier — Ideal characteristics —

subliactor, integrator, differentiatar and comparator

UNIT 1ll: ARDUINO PROGRAMMING

Introduction to mictopiocessor and micracontraller — Arduing UNO —Architecture, pin diagram — /O functions

LIST OF EXPERIMENTS
Plot V-1 characteristics of PN diode and Zener diode
Plot input and output characterisiics of BIT
Constiuct a half wave and full wave rectifier using PN diode

Design the power supply circiits using passive and aclive components

LA R

Verify the operation of adders and subtractor circuit using op-amps

6. Simple application program using Arduine UNO

CONTACT PERIODS:

Lecture: 15 Periods Tutorial: - Periods Practical: 30 Pefiods Project: - Perinds

CSO6L:: 27-07- 2006 04:45.34 PM

Inverting and non-inverting amplifier — Applications of ap-

ct Transistor —

5+10

amp — Adder,

5+10

Total: 45 Perinds
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TEXTBOOKS:
1, S. Salivahanan, N. Sureshkumar, A. Vallavaraj, “Electronic Devices and Circuits”, 3rd edition, Tata McGraw Hill, 2010

2. Donald A Neaman, "Semiconductar Physics and Devices", 4th edition, Tata McGraw Hill. 2012

REFERENCES:
1. R. S. Sedha, "A Textbook of Applied Electronics”, 3rd edition, S.Chand & Company Ltd, 2013

2. Robert L Boylestad and Louis Nashelsky, “Electronic Devices and Circuit Theory”,11th edition Pearson India Education
Services (P) Ltd., 2015
3. Roy Chaudary, "Linear Integrated Circuits”, 6th edition, New Age International Publishers, 2021

4, .M. Hughes, "Arduino: A Technical Reference”, 1st edition, O'Reilly Media Inc, 2016

Head of the Department
Department of Ariicial Intsligence and Data Science

- KPR Institute of Enginecring and Techinology
Coimbatore - 641 407, -
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SEMESTER II

' Category: ESC j
Basics of Electrical Engineerin
U25EEGO01 - 9 9 L T P | J (04
(Common ta AD, AM, BM, CB, CE, CS, EC, IT, SC) 1

1 0 2 0 2
COURSE OBJECTIVES:
e To introduce the fundamentals of electic circuits, power systems, and basic electrical measurements
e To provide an understanding of electrical machines and SMPS with relevance to computing applications
° To cieate awareness of electrical installations, safety practices, and protective systems in practical environments
COURSE OUTCOMES:
CO1: Analyse basic elecirical circuits using Ohim's and Kirchhoff's laws Analyze
CO 2: Measiire electiical quantities using appropriate instruments Understand
CO 3:  Explain the warking principles and applications of Electrical Machines and SMPS Understand
CO 4: Identify the components of residential electrical installations Apply
CO 5:  Apply elecirical safety procedures and identify protective devices used in electrical systems Apply

CO - PO MAPPING:

Particuiar PO1 PO2 PO3 PO4 | POS PO6 PO7 PO8 | PO9 PO10 PO11 & PSO1 . P5S02

coi 3 - . . 4 . ! B . = 2 : -
co2 3 2 : . " . . 4 . . 2 - .
cos3 3 2 ; = = . - . = - 2 - -
co4 3 2 . . . 2 . 5 - : 2 : .

L cos 3 2 . : 8 . - % - 2 2 , .

SYLLABUS:

UNIT I: FUNDAMENTALS OF ELECTRIC CIRCUITS AND MEASUREMENTS 5+10

Ohm's Law, Kirchhoff's Laws (KVL, KCL) - Series and parallel circuits, voltage and current division — Intraduction to AC and
DC supply —Power, energy, and power factor — Basic measuring instruments: Voltmeter, Ammeter, Wattmeter, Energy Meter

UNIT II: ELECTRICAL MACHINES AND POWER CONVERSION DEVICES 5+10

Single Phase Transformer, DC Machines and Three Phase Induction Motor: Working principle, types, and applications —
Stepper aid Servo motors: Basics and applications — Switched Mode Power Supply: concept, types (buck, boost, buck-baost),
and applications

UNIT lli: ELECTRICAL INSTALLATIONS AND SAFETY 5+10

Components of a simple electrical installation — Earthing, Fuses, MCB, ELCB — Single-line diagram of a residential system —
Introduction to batteries, UPS and inverters — Electrical safety measures and shock preventions

LIST OF EXPERIMENTS
1. Verification of Ohm's Law and Kirchhoff's Laws
2. Measurement of valtage, current, and power in DC circuits

3. Load test on a single-phase transformer
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4. Speed control of DC motor

.

5. Starting and reversal of direction of a three-phase induction motor

6. Demonstration of SMPS and UPS operation

CONTACT PERIODS:

Lecture: 15 Periods Tutorial: - Periods Practical; 30 Pericds Project: - Pericds Total: 45 Periods

TEXTBOOKS:
1. D.P. Kathari and 1.J. Nagrath, "Basic Electrical Engineering”, 4th edition, Tata McGraw Hill, 2024

2. VK. Mehta & Rohit Mehta, "Principles of Electrical Engineering and Electronics”, 2nd revised edition, S. Chand, 2019

REFERENCES:
1. D.P. Kothari and 1.J. Nagrath, "Basic Electrical and Electronics Engineering”, 2nd edition, Tata McGraw Hill, 2020

2. M.H. Rashid, “Power Electronics: Circuits, Devices and Applications”, 4th edition, Pearson Education, 2023

3. Hughes, "Electrical and Electronic Technology”, Pearson Education, 12th edition, 20186

Head of the Departient

Department of Aticial Inteligence and Data Scieaco
KPR Insitute of Engineering and Technalogy '
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SEMESTER Il

Category: ESC

Basics of Mechanical Engineerin
U25MEG02 ) 9 g L £ P J Cc
{(Common ta AD, AM, BM, CB, CE, CS, EC, EE, IT, SC)

;! 0 2 0 2

COURSE OBJECTIVES:

e To provide the fundamental knowledge of mechanical elements, actuation systems, and manufacturing processes essential
for engineering applications

e To develop an undersianding of energy conversion, thermodynamics, heat transfer, fluid mechanics, and power generation
systems for solving practical problems

COURSE OUTCOMES:
CO 1: Ildentify the mechanical elements and actuation systems used in basic engineering applications Understand

CO 2: Classify various manufacturing processes and distinguish between shaping, joining, and addilive Understand
manufacturing methods

CO 3: Interpret the concepls of thermodynamics, heat transfer, and fluid mechanics to practical engineering Understand
probleims

CO 4: ldenlify the various conventional and non-conventional methods of power generation Understand

CO - PO MAPPING:

Particular PO1  PO2 PO3 PO4 | PO5 PO6 | PO7 PO8 PO9 PO1D PO11 PSO1 PSQO2

co1 g 1 - - = 1 : 1 1 " " n )
Co 2 2 1 . = 1 1 - 1 1 - - . .
co3 2 i . ; . . 2 1 1 " X ) "
co4 2 1 . F . 1 ; 1 1 - _ ] _

SYLLABUS:

UNIT I: MECHANICAL ELEMENTS AND ACTUATION SYSTEMS 3+8

Mechanical eleiments — Gears, chains, shaft, keys, coupling, bolts, nuts, screws, spring, bearings — Actuators — Hydraulics
arfualors, pneumatics actuators

UNIT [l: FUNDAMENTALS OF MANUFACTURING PROCESSES 4+4

Intrediiction to manufacturing — Classification of manufacturing processes — Shaping processes — Casting, molding, powder
metallirgy, additive manufacturing (FDM, SLA) — Joining processes — Arc welding, brazing and soldering

UNIT 1ll: BASICS OF THERMAL AND FLUID SYSTEMS 4+12°
Basic thermodynamics concepts — System, surroundings, properties, state, process, cycle, laws of thermodynamics and its
application — Heat transfer basics — Maodes of heat transfer — Conduction, convection, and radiation (basic explanation with
gxaimpies) — Properties of fluids — Density, specific gravity, viscosity, surface tension, capillarity — Pressure and measurements,
pascal's law — Types of fluid flow — Intraduction to puimps and its types
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UNIT IV: ENERGY CONVERSION SYSTEMS 4+6

Introduction to IC and EC Engines — General layout and working of electric vehicle — Power plant — Working and types —
Thermal power plant — Hydro power plant — Nuclear power plant — Gas power plant

LIST OF EXPERIMENTS
1. Determine the velocity ratio using simple and compound gear trains
2, Construct and demonstrate a basic pneumatic circuit using single-acting and double-acting cylinders
3. Demonstrate the working of 3D printer by printing a simple object
Determination of heat transfer coefficient under natural convection from vertical cylinder

4,

5. \Verification of Bemoulli's theorem

6. Performance characteristics of a cenlrifugal pump
7

Demonstration on IC engine components

CONTACT PERIODS:
Lecture: 15 Periods Tutorial: - Periods Practical: 30 Periods Project: - Periods Total: 45 Periods

TEXTBOOKS:
1. Pravin Kumar, "Basic Mechanical Engineering®, 3rd Edition, Pearson Education India, 2018

2. H. S. Bawa, "Manufacturing Processes", Latest Edition, Tata McGraw-Hill Education, 2004

REFERENCES:
1. P. K. Nag, "Engineering Thermodynamics”, 6th Edition, Tata McGraw Hill Education, 2017
2. Godfrey C. Onwubolu, “Mechatronics: Principles and Applications”, 1st Edition, Elsevier, 2006

3. P. K. Nag, "Power Plant Engineering”, 4th Edition, McGraw Hill Education, 2017

—

Head of the Department
Department of Artifical Inteligence and Data Science
“PR Institute of Enginsaring and Technology
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SEMEStER il

Category: PCC

U25AD201 Foundations of Data Science L iF P J

3 0 0 0 3

COURSE OBJECTIVES:

e To intraduce the data science lifecycle and develop a conceptual understanding of key steps such as data collection,
cleaning, analysis, and interpretation

e To equip foundational skills in statistical analysis and the use of regression and correlation techniques to uncover patterns
and relationships in data

e To raise awareness of ethical issues in data science

COURSE OUTCOMES:

CO1: Iustrate the data science process for real world problems Understand
CO 2: Compiite statistical techniguies to describe data Apply
CO 3: Articulate relationships among data using coirelation and regression models Apply
CO 4: Uiilize data science tools to handle real-time data Apply
CO 5  Explain the ethical considerations in data science Understand

CO - PO MAPPING:

Particular POl | PO2 PO3 PO4 PO5 PO6 PO7 POS PO9 POL0O PO11 PSO1 PsO2

co1 2 1 1 - = B . - = - - - 3 T
co2 3 1 2 - 2 - = . . . 1 3 3
cos 3 2 2 . 2 " . - . z 1 3 3
co4 3 2 3 - 3 = % - . . 1 3 3
cos 1 = - . X : 3 - - . 2 . 3 J
SYLLABUS:
UNIT I: INTRODUCTION TO DATA SCIENCE 9

Data Science — Need for data science — Benefits and uses — Facsts of data — Data Science Life Cycle — KDD process
overview — Data cleaning — Data transfarming — Exploratory data analysis — Real-world data science project workflow

UNIT lI: DATA DESCRIPTION AND STATISTICS 9

Types of Data — Frequency distiibutions — Graphs — Oulliers — Measures of Central Tendency: Mean — Median — Made —
Measures of Dispersion: Range — Variance — Standard Deviation — IQR — Noimal distributions: Calculation of z—scare —
Finding proportions — Finding scores and data transfarmation basics

UNIT lll: CORRELATION AND REGRESSION 9

Correlation: Concept — Scatter plots — Correlation coefficient (r) — Computation of Pearsan’s correlation — Simple Linear
Regression: Concept — Formula of line of hest fit — Least square method — Concept of regression towards the mean — Multiple
linear regression
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UNIT IV: DATA SCIENCE TOOLS 9

Machine Leamning: Types — Application in Data Science (e.g., prediction, classification) — Python tools — Concept of modelling
process — Case study: Spam detection — Customer churn prediction

UNIT V: DATA ETHICS AND APPLICATIONS 9

Responsible data use — Examples of unethical data practices — Bias and fairess in decision—making systems — Case studies
on real-world consequences of data misuse — Careers and future scope in Data Science

CONTACT PERIODS:

Lecture: 45 Periods Tutorial: - Periods Practical: - Periods Project; - Periads Total: 45 Periorls

TEXTBOOKS:
1. David Cielen, Arno D. B. Meysman, and Mohamed Ali, “Introducing Data Science”, Manning Publications, 2016
2. Peler Bruce, Andrew Bruce, and Peter Gedeck, "Practical Statistics for Data Scientists”, O'Reilly Media, 2020

3, Kristen Martin, “Ethics of Data and Analytics", CRC Press, Routledge, 2022

REFERENCES:
1. Robert S. Witte and John S. Witte, “Statistics”, Eleventh Edition, Wiley Publications, 2017
2. Cathy O'Neil and Rachel Schutt, “Doing Dala Science”, O'Reilly Media, 2014

3. Foster Provost and Tom Fawiett, "Data Science for Business”, O'Reilly Media, 2013

Department of Artficial Inteligence and Data Science
KPR Institute of Enginasring and Technology

(nimhatara . RA] 48T _

CSOB1: 27-07 2028 04:48 34 PM Page 62 of 116



B.TECH. - AD - R2025 - CBCS qb

Laavn Beyond
g SEMESTER I
Category: PCC
U25AD202 Fundamentals of Data Handling using R Programming L T P J o
0 0 4 0 2

COURSE OBJECTIVES:
e To introduce the fundamentals of R programming and its environment, including data types and structures

e To enable students to handie real-world datasets through data import, cleaning, transformation, summarization, and
visualization using R

e To develop the ahility to apply R programming for basic statistical analysis and the creation of real~time data—driven
applications

COURSE OUTCOMES:

CO 1: |llustrate the R programming environment and data siructures Understand
CO 2: Utlize data import, cleaning, and summary operations Apply
CO 3: Canstruct data visualization using base R programming Apply
CO 4: Interpret basic statistical insights from data Understand
CO5:  Build real-time applications using R programming Apply

CO - PO MAPPING:

Particular PO1L PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PSO1 Ps0O2 |

co1 1 . ; - | o2 : - . - . 1 : 3 |
co2 2 - ‘ : 2 : . : i - 1 : 3
cos z | - : ol g | - : » : 1 . 3
coa 1 - - o1l 2 ] : - - N 1 . 3
cos 3 | 2 | 3 - ]2 |- : 2 | - : 2 2 3

LIST OF EXPERIMENTS
1. Intraduction to R and RStudio. Understand the R environment, install packages, write basic R scripts.
2. R Basic Data Structures — Vectors, Matrices and Data Types.
3. Data Frames and Basic Operations to manipulate the daia.
4. Imparting and Exporting data using R.
5. Data Cleaning and Preprocessing in R Studio,
6. Perform basic stafistical analysis,
7. Introduce simple plots using base R in Dara Visualization,
8. Use R markdown to generate report.

8. Mini Project — Load a simple dataset (CSV), Clean, summarize, and visyalize key trends.

CONTACT PERIODS:

Lecture: - Pericds Tutorial: - Peijads Practical: 60 Perinds Project: - Periodls Total: 60 Perinds

TEXTBOOKS:
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1. Daniel Bell, R Programming: A Step-by-Step Guide far Absolute Beginners, 2nd edition, 2020

REFERENCES:

1. Garrett Grolemund and Hadley Wickham, Hands-On Programming with R: Write Your Own Functions and Simulations,
Kindle Edition, 2025

2. Marek Gagolewski, Deep R Programming, hitps://deepr.gagolewski.com/

Head of the Department

: Departmgnl of Artifiial Inteligence and Data Seience
KP.R Institute of Enginearing and Technology
Coimbatore . £41 407, - :
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SEMESTER Il

Category: HSMC
German for Engineers - Il
U25LEG05 9 L T P J C

(Cammon to all pragrammes)
i B 0 2 0 2 J

e To improve comprehension of real-life conversations in familiar everyday situations (shopping, dining, describing spaces,
etc.)

COURSE OBJECTIVES:

e To develop fluency in expressing preferences, describing people, homes, and daily routines using basic sentence structures

e To build competence in writing short, structured texts such as messages, descriptions, and informal communications

COURSE OUTCOMES:

CO 1: Engage in simple conversations while shopping, dining, or asking for information using appropriate Remember
vocabulary and phrases

CO 2: Describe people, homes, weailier, and daily routines using struclured sentences wilh correct grammar Understand

CO 3: Read and interpret simple texis stich as product labels, menus, signs, and weather updates Understand
CO4: Write short messages or descriptions related te everyday topics like hohhles, weather, or family Understand
CO 5:  Apply core grammatical rules such as adjective endings, possessive pronouns, and prepositions of place Apply

with improved accuracy

CO - PO MAPPING:

: Particular POl PO2 PO3 PO4 ' PO5S | PO6  PO7  POS PO9 PO10 PO11 PSO1 PSOZ |

| _
co1 > - | : i : - . 3 . i = -
co2 2 & 4 . . - . 2 3 . . . 3
cos s . : u * 5 ; - 3 : 1 - -
co4 s - . . - < = 2 3 . 1 i .

|  cos ; - . ; . - . 2 3 s 1 . -

SYLLABUS:

UNIT I: EVERYDAY SHOPPING AND DINING 6+3

Shopping for groceries and clothes — Oidering food and diinks at a restaurant — Talking about prices and quantiies —
Expressing preferences — Reading menus, labels, and receipts — Grammar: Accusative case review with articles and
adjectives, Plural forms of nouns, Adjective endings in nominative and accusative — Cultural Focus: Ealing habits in Germany,
Austria, and Switzerland — Supermarket etiguetie — Restaurant culture — Tipping practices

UNIT Il: PEOPLE AND PERSONAL INTERESTS 6+3

Talking about family and relationships — Describing people's appearance and personality — Hobhies and free time activities —
Likes and dislikes — Grammar: Possessive pronouns - Adjective endings with possessive pronouns — Word order in main
clauses — Cultural Focus: Family structures — Popular habhies and sports — Wark-life balance in German-speaking countries
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UNIT lli: HOME AND LIVING 6+3

Describing your home and reoms — Furniture and household items — Talking about home layout and comfort — Grammar: Two-
way prepositions with accusative/dative — Use of es gibt — Describing location vs. movement — Cultural Focus: Typical German
homes — Living arrangements — Interior design norms

UNIT IV: SEASONS AND WEATHER 6+3

Talking about weather and seasons — Seasanal activities — Preferences for seasons — Grammar: Temporal phrases — Review
of present tense verb usage with seasonal context — Use of weil (because) — Cultural Focus: Seasonal festivals like
Weilinachten and Oktoherfest — Weather patterns in German speaking couritries

UNIT V: PUTTING IT TOGETHER - DAILY LIFE 6+3

Combining shopping — Personal life — Home, and seasanal activities into daily routines — Conversational practice across units
— Grammar: Practice of main and subordinate clauses — Sentence structure review — Verb position with weil and prepositions —
Cultural Focus: Daily routines in Germany — Overview of regional variations in culiure and habits

LIST OF EXPERIMENTS
Prepare a city map
Video: Talk about your daily routine
Describe your school (using past tense)
Presentation related to culture

Dialogue roleplay

o m B @ N R

Mack interview

CONTACT PERIODS:

Lecture: 30 Periods Tutorial: - Periods Practical: 15 Periods Project: - Periods Total: 45 Periods

TEXTBOOKS:

1. Buscha, A., & Szita, S., “Begegnungen Deutsch als Fremdsprache Al+: Integriertes Kurs- und Arbeitsbuch,” 1st Edition,
2021

2. Bruseke, R., "Grammatik leicht A1," 1st Edition, 2019

REFERENCES:
1. Netzwerk Deutsch als Fremdsprache Al, 1st Edition: BlueNBells, 2012
2. Huber, K., & Keller, F., “DaF kompakt Al: Deutsch als Fremdsprache,” 3rd Edition, Langenscheidt, 2018

s

Head of the Depastment
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SEMESTER I
Category: HSMC

Japanese for Engineers - Il

U25LEG0S 8 T P J C
(Cominion to all programimes)

1 0 2 0 2

— I

COURSE OBJECTIVES:

e To improve comprehension of real-life conversations in familiar everyday situations (shopping, dining, describing spaces,
elc.)

e To develop fluency in expressing preferences, describing peaple, homes, and daily routines using basic sentence structures

e To build comipetence in writing short, structured texts such as messages, descriptions, and informal communications

COURSE OUTCOMES:

CO 1: Engage in simple conversations while shopping, dining, or asking for infarmatian using appropriate Remember
vocabulary and phrases

CO 2: Describe people, homes, weather, and daily routines using structured séntences with correct grarmmar Understand

CO 3: Read and interpret simple texts such as product labels, menus, signs, and weather updales Understand
CO4: Wiite short messages or descriptions related to everyday topics like hohbies, weather, or family Understand
CO5: Apply core grammalical rules such as ardjective endings, possessive pronouns, and prepositions of place Apply

with improved accuracy

CO - PO MAPPING:

ra—

| Particular PO1  POZ2 PO3 P04 PO5 PO6 PO7 POS | POS  PD10 PO11 PSO1 P502

23
co1 : : ’ . “ - : . 3 . 1 - @
coz . . ’ : - " - 2 3 s - - -
co3 - w e - : . . . 3 » 1 . .
co4 : - : 2 : g ’ 2 3 ; 1 - -
cos a - . - : . ® 2 3 . 1 : :

SYLLABUS:

UNIT I: SHOPPING AND QUANTITIES 6+3

Shopping-related expressions — Asking prices and quantilies — Counling chjects with counters: ~2, ~A, ~# ~7 _
Describing wants using ~AYELWTF - Offering and reguesting using ~% < 72& L\ — Grammar: Verbs in -masu form (A
T, DDEFT, BIFET, H5LET) - Particles: &, %, 15, £T - Sentence structures: ~H B D £7 [ ~HL £T, ~E~
ICB D T ~ Vocahulary: Maney, iterms, colars, shops — Kanji: Numbers (—~+), Days (H, B, ) - Basic shopping terms —
Cultural note: Japanese currency — Stare etigLiette — Giving/receiving customs

UNIT II: DAILY LIFE AND TIME EXPRESSIONS 6+3
Talking about schedules and hahits — Expiessing future plans using time expressions and verb tense — Grammar: Verb
conjugation (non-past affirmative/negative) — Introduction to te-form: ~TLTEET W, ~THLWTT - Sequence with ~TH'5
— Frequency expressions: ~EWICHE, ~r 3 F, ~k( - Vocabulary: Schooliwork schedule, leisure activities, public
piaces, transportation — Kanji: Days of the week (B, &, 2K &, & £ B8) - Time-related (B, 53, %) — Motion verbs 17<, 3
%, 8 3) — Cultural note: Japanese daily roiitines — Work-life balance, purictuality
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UNIT Ill: MAKING REQUESTS AND SEQUENCING ACTIONS 6+3°
Talking about likes and dislikes: ~H'g ETY / ~HESVTT - Describing abilities: ~HC & 33T [ ~BALTY -
Vocahulary: Hobbies, sports, entertainment terms — Inviting someone using ~ F£ & AH — Accepting or declining invitations: L
WTTh /B Lo ¥ —Grammar: Verb forms for expressing preference and intention — Particle: b for subject in expressions of
ahility and preference — Kaniji: Verbs related to hahbies (8, B, 5%, 3. &) — Nouns related to interests — Cultural note: Popular

hobbies in Japan — Seasonal pastimes — Communication norms in social invitations

UNIT IV: HOBBIES AND PREFERENCES 6+3

Asking and giving directions — Describing locations of people and things — Using maps and signs — Grammar: Particles jc and
< for location and direction — Expressions: ~DHRIZ, ~DEEDIC, ~@#Hc — Vocabulary: Places in town —
Transportation terms — Directional phrases — Kanji: Location and place words (87, &, &, L, T, 1) — Common public signs —
Cultural note: Navigating Japanese cities — Palite phrases for asking directions — Public transport norms

UNIT V: ABILITIES AND SOCIAL INTERACTIONS 6+3
Review of shopping — Preferences, routines, and directions — Roleplays: at the store, planning a weekend — Inviting a friend —
Asking for help and giving opinions — Grammar; Integrated use of learned verb forms and particles — Vocabulary:
Reinforcement through corversation — Kanji: Mixed use in real-life contexis — Cultural note: Everyday conversation etiguette —
Blending formal and informal speech — Real-life scenarios in Japan

LIST OF EXPERIMENTS
1, Prepare a city map
2. Video: Talk about your daily routine
3. Describe your school (using past tense)
4. Presentation related to culture
5. Dialogue roleplay
6. Mock infterview
CONTACT PERIODS:
Lecture: 30 Periods Tutorial: - Periods Practical: 15 Perinds Project: - Periods Total: 45 Periods
TEXTBOOKS:

1. 3A Corporation, “Minna no Nihongo Shokyd |: Main Texthook," 2nd Indian Edition, Goyal Publishers & Distiibutors Put. Ltd.,
New Delhi, 2018

2. Banro, Eri, Yutaka Ohno, Yoko Sakane, Chikako Shinagawa, and Kyoko Tokashiki, “Genki I: An Integrated Course in
Elementary Japanese," 3rd Edition, The Japan Times Puhlishing, Tokyo, 2020

REFERENCES:
1. Yamada, M., & Fujita, T., "Japanese for Beginners: A Practical Approach,” 1st Edition, Tuttle Publishing, 2019
2. Takahashi, A., & Sato, M., "Nihongo Pro: Japanese for N5 Level," 1st Edition, KADOKAWA, 2018

Head of the Depariment
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SEMESTER 11

Category: HSMC

French for Engineers - Il
U25LEGO7 g T|p|alc

(Cammon to all programmes)

T

0 2 0

|

COURSE OBJECTIVES:;

e To improve comprehension of real-life conversations in familiar everyday siluations (shopping, dining, describing spaces,
ete.)

e To develop fluency in expressing preferences, desciibing people, homes, and daily routines using basic sentence struclures

e To huild competence in wriling short, structured texts such as messages, descriptions, and informal communications

COURSE OUTCOMES:

CO 1. Engage in simple conversations while shopping, dining, or asking for information using appropriate Remember
vocabulary and phrases

CQ 2: Desciibe peaple, homes, weather, and daily routines using struciured sentences with carrect grammar Understand

CO 3 Read and interpret simple texis such as product [abels, menus, signs, and weather updates Undeistand
CO4: Write short messages or descriptions related to everyday topics like hahbies, weather, or family Understand
CO5: Apply core grammatical rules such as adjeclive endings, possessive pronouns, and prepositions of place Apply

with improved accuracy

CO - PO MAPPING:

Particular POl  PO2 PO3 PO4  PO5 PO6 PO7 PO8 POS PO10 PO11 PSO1 PSO2

cor | - . ' : - : : - | 3 : 1 : ;
co2 o : . : y v 11 2] 3 : - . ‘
co3 ‘ ;s . - : - . - | 3 . 1 . .
co4 s , i - . : -] 21| 3 - i - .

| cos " ; " < . A -l 2 | 3 ’ 1 : ’

SYLLABUS:

UNIT I: FOOD AND SHOPPING ESSENTIALS 6+3

Food items — Quantilies — Packaging — Prices — Navigating markets and stares — Asking for prices and guantities — Expressing
preferences and choices — Gramimar; Parlilive articles (du - de Ia - des) — Expressions of quantity (un kilo de - beaucoup de -
etc.) — Use of il y a — Verb prendre (to take) — Vouloir (to want) — Acheter (to buy) in the present tense — Cultural Focus: French
culinary culture — Market efiquette — Typical meals and menus

UNIT II: DINING OUT AND CAFE CULTURE . 6+3

Ordering in a café or restaurant — Understanding menus — Making polite requests — Expressing likes and dislikes — Talking
ahaout meals — Grammar: Adjective placement and agreement with nouns — Review of present tense verbs — Questions and
palite forms — Cultural Focus: Café culiure in France and Francophane regions — Dining customs — Tipping practices
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UNIT lil: DESCRIBING HOME AND SURROUNDINGS ! 6+3
Talking about where you live — Describing your home and rooms — Lacating objects in a room — Discussing furniture and
appliances — Grammar: Prepositions of place (sur - sous - devant - derriére - entre) — Demonstrative adjectives (ce - cette -
ces) — Verb habiter and other -er verbs — Cultural Focus: Types of housing in France — Apartment eliquetiz — Real esiate ads in

Francophone cities

UNIT IV: DAILY ROUTINES AND PERSONAL DESCRIPTIONS 6+3
Describing people — Talking about daily routines — Introduction to reflexive verbs — Using adverbs of place (ici - la-bas) — Giving
simple directions — Grammar: Reflexive verbs (s'habiller, se lever) — Adverbs of place — Review of verb placement — Cultural
Eocus: Urban vs. rural living — Typical neighborhood life in French cities

UNIT V: LEISURE, WEATHER, AND SOCIAL LIFE 6+3
Talking about hohbies and sports — Weekend activities — Making and responding to invitations — Expressing preferences and
future intentions — Grammar: Verbs faire, aimer, préférer, sortir, aller — Cantractions with & and de (au, du) — Near future tense
(futur proche: aller + infinitive) — Use of on — Cultural Focus: Leisure aclivities in Francophone countries — Popular sports and
pastimes — Social norms around outings and gatherings

LIST OF EXPERIMENTS

1. Prepare a city map

2. Video: Talk about your daily routine

3. Describe your school (using past tense)
4. Presentation related to culture

5. Dialogue roleplay

6. Mock interview

CONTACT PERIODS:

Lecture: 30 Periods Tutorial: - Periods Practical: 15 Periods Project: - Periorls Total: 45 Periods

TEXTBOOKS:

1. Marie-José Lopes & Jean-Thierry Bougnec, “Inspire 2 A1-A2 Méthade de frangalis,” 1st Edition, Hachette Francais Langue
Etrangeére, 2020

2. Gibbe, C., Berthet, A., & Hugot, C., "Edito A2: Méthode de frangais,” 1st Edition, Didier, 2024

REFERENCES:
1. Chantal Fougéres & Marc de la Harpe, “Le Nouveau Sans Frontiéres 2: Méthode de francais A2," 1st Edition, Hachetie FLE,
2020

2. Xavier Maingueneau, “Le Francais pour les Nuls: A2-B1,” 3rd Edition, Wiley, 2021

T
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SEMESTER Il

Category: HSMC —|
Hindi for Engineers - 11

U25LEGOS8 L T P J Cc
(Common to all programmes)

1 0 2 0

COURSE OBJECTIVES:

o To improve comprehiension of real-life canversations in familiar everyday siluations (shopping, dining, describing spaces,
etc.)

e To develop fluency in expressing preferences, describing people, hames, and dally routines using basic sentence slructures

e To build campetence in writing shart, structured texts such as messages, descriptions, and informal communications

COURSE OUTCOMES:

CO1: Engage in simple canversations while shopping, dining, or asking for information using appropriate Remember
vocahulary and phrases

CO 2: Desciibe people, homes, wealler, and daily routines using structured sentences with correct grammar Understand
CO3: Read and interpret simple texis such as product labels, menus, signs, and weather updates Understand
CO 4: Write short messages or descriptions related to everyday topics like habhies, weather, or family Understand
CO5: Apply core grammatical rules such as adjective endings, possessive pronouns, and prepositions of place Apply

with improved accuracy

CO - PO MAPPING:

T

Particular PO1 PO2 PO3 I PO4 PO5 I PO6 PO7 | POS . PO9 PO10 PO11 @ PSO1  PSO2

Bin | - | » | - (OB e s T - 1 e
co2 - : : . 2 - . 2 3 2 . : :
co3s 5 s x . s X i 5 3 s 1 s -
cos : - . 4 . - : 2 3 5 1 - -
cos . . 2 . el -3 - 2 3 ’ 1 : .
SYLLABUS:
UNIT I: SHOPPING LANGUAGE AND NUMBER USAGE 6+3

Interacting in markets and shops — Asking prices and guantilies — Expressing need and pieference — Vocabulary: Fruits —
Vegetables — clothes — Money terms — Numbers (1-100) — Classifiers: s - =7 — Use of polite requests — Grammar; Verbs
TIEAT - &7 -3 in present tense — Use of g0 and R - Postpositions: & 7 - & 9 — Emphatic words: g - off — cultural
note: Indian market etiquette — Bargaining norms — Respectful phrases for shopkeepers — Currenicy handling

UNIT Ii: DESCRIBING PEOPLE AND RELATIONSHIPS 6+3

Talking about family and people — Describing physical appearance and personality — Expressing family relations — Vocahi lary:
Family members — Descriplive adjeciives — Colors — Body parts — Grammar: Adjeciive agreement by gender and number —
Possessives with FH& — Verb 89T in past tense (wiflid) — Using @1 Rea for relationships — Honorific subject-verb

agreement — Culiural note: Kinship terms — Farmily address norms — Formalfinformal differences — Indian respect systems
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UNIT Ill: HOBBIES, LIKES, AND SOCIAL LANGUAGE ! 6+3
Talking about hobbies and free time — Expressing likes and dislikes — Making suggestions and invitations — Vocabulary: Leisure
activities — hobbies - entertainment words — Days of the week — Grammar: UEE, g1 constructions — Compound verb use with
T (e.g., faTe UEAT) — Use of H& X U¥g 8 — Use of Y for preferences — Future tense basics with 7/fi/t — Culiural note:

Indian leisure culture — Film and music — Inviting friends — Group social eliquelie

UNIT IV: EVERYDAY CONVERSATIONS AND NEEDS 6+3
Describing needs and routines in daily life — Making polite offers and requests — Talking about simple problems and solutions —
Vocahulary: Basic needs — Services — Tools — simple household and health terims — Grammar: Requests with =1 #119...7 — Use
of =Mfew — Conditional phrases with SR (if) — More on present vs. future tense use — Cultural note: Navigating services in India

— Polite refusals — Help seeking expressions

UNIT V: RECAP AND REAL-LIFE PRACTICE 6+3
Conversational roleplays: shopping — Family introductions — Hobby discussion — Describing routings and asking for help —
Combining sentence structures from previous units — Vacabulary: Review and integrate all learned sets — Grammar: Review of
verb tenses — Guestion structures — Postposilions — Honarifics — Cultural note: Integrating culiural etiquette with language use

— Real-world scenarios for communication in Hindi

LIST OF EXPERIMENTS
1. Prepare a city map
2. Video: Talk about your daily routine
3. Describe your schoal (using past tense)
4, Presentation related to culture
5. Dialogue roleplay
6. Maock interview
CONTACT PERIODS:
Lecture: 30 Periods Tutorial: - Periods Practical: 15 Periods Project: - Periods Total: 45 Periods

TEXTBOOKS:
1. Pavithra Publications, “Spoken Hindi: Through Tamil,” 2nd Edition, Pavithra Publications, Chennai, 2015

2. Dakshina Bharat Hindi Prachar Sabha, “Prathamic Text Book: New Syllabus,” 1st Edition, Dakshina Bharat Hindi Prachar
Sabha, Madras, 2023

REFERENCES:
1. Ganga, K., & Ramesh, V., "Learn Hindi in 30 Days: A Beginner's Guide," 3rd Edition, Hindi Acadenmy, 2020

2. Vyas, S., “Spoken Hindi for Beginners,” 1st Edition, Orient BlackSwan, 2018

Head o the Depertmnt o
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SEMESTER 1l

’

Category: HSMC —{
Chinese for Engineers - II

U25LEG10 L T P J C
(Common to all programmes)

1 0 2 0 2

COURSE OBJECTIVES:

e To improve comprehension of reaklife conversations in familiar everyday situations (shopping, dining, descriling spaces,
etc.)

e To develop fluency in expressing preferences, describing people, homes, and daily routines using basic sentence slructures

e To build competence in writing shart, structured texts such as messages, descriptions, and informal communications

COURSE OUTCOMES:

CO1: Engage in simple conversations while shopping, dining, or asking for information using appropriate Remember
vacabulary and phrases

CO 2: Desciibe people, homes, weather, and daily routines using structured sentences with correct grammar Understand
CO 3: Read and interpret simple texis such as product labels, menus, signs, and weather updates Understand
CO4: Wirite short messages or descriptions related to everyday topics like hobbies, weather, or family Understand
CO 5 Apply core grarmmatical rules such as adjective endings, possessive pronouns, and prepositions of place Apply

with improved accuracy

CO - PO MAPPING:

—

Particular PO1 PO2 PO3 | FO4 PO5 PO6 PO7 | POS POS PO10 PO11 PSO1 P502

co1 v - s |ie : v ; 5 3 : 1 g -
co2 5 2 . . - - . 2 3 - . - :
g | - : : : : = : . 3 < 1 . .
co4 : : ] b - ’ - 2 3 | 1 & é

| cos | - ’ % : : ; - 2 3 : 1 - .

SYLLABUS:

UNIT I: WOULD YOU LIKE TO HAVE COFFEE OR TEA? 6+3

Learning transposed objects — Learning how to express “tog”, “alsa” with 4 — Learning how to express “excessively” with
& ... T = Learning numerical system in Chinese — Leariiing how to express “more than" with %

UNIT II: WHERE IS MY WALLET? 6+3

Learning 7£ as a verb with a place word — Learning location of an action (S + 7 + BRI (PW) + B1f% (V) — Learning how to
express suggestion with BE — Learning noun + directional word as a place word — Learning existential sentences wilth E=

UNIT Iil: LET'S PLAY TENNIS THIS WEEKEND! 6+3

Learning how to express acquired skills with & (know how to) — Learring complement marker - Leamning B(—)B4(52) as an
adveib — Learning auxiliary verb T 1L

.1‘!;
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UNIT IV: HOW MUCH IS THIS? ! 6+3

Learning new vocabulary for shopping — Learning measure words (f8, 7, 38, ) — Learning how to ask and answer about

prices (%/V#%).Using $2, =, % for money — Practicing shopping dialogues

UNIT V: WHAT’S YOUR FAVORITE FOOD? 6+3

Learming new vocahulary for food and drinks — Learning common verbs for eating and drinking (12, 08) — Expressing

preferences with Z#t / FEE — Using 32 to make choices — Role-play: ordering food in a restaurant

LIST OF EXPERIMENTS
1. Prepare a city map
2. Video: Talk about your daily routine
3. Describe your school (using past tense)
4, Presentation related to culture
5. Dialogue roleplay
6. Maock interview
CONTACT PERIODS:
Lecture: 30 Periods Tutorial: - Periods Practical: 15 Periods Project: - Periods Total: 45 Periods
TEXTBOOKS:

1. Mandarin Training Centre, National Taiwan Normal University, Modermn Chinese IBH{#3& |, Edited by Chih-Ping Chou,
Taipei: Cheng Chung Book Company Ltd., 2019

2, Huayul101 / ZEgE101, Taiwan Ministry of Education, Taiwan Mandarin Educational Resources Centre, 2018

REFERENCES:
1. Cheng Chung Book Company Ltd, B{{EE58 | #fF=-f [Modem Chinese | Teacher's Manual, 2019

2. wenw Imit.edu tw/bag
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Category: MCC

Universal Human Values 1|
uzsMccos L T P J G
(Common to all programmes)
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PRE-REQUISITES:
s U25MCCO1 - Universal Human Valies |

COURSE OBJECTIVES:

s To facilitate the development of a Holistic perspective among students towards life and profession as well as towards
happiness and prosperity based on a correct und erstanding of the Human reality and the rest of existence

e To highlight plausible implications of such a Holistic understanding in terms of ethical human conduct, trustful and mutually
fulfilfing human behaviour and mutually enriching interaction with Nature

COURSE OUTCOMES:

CO1: Evaluate the significance of value inputs in formal education and start applying them in their life and Understand
profession

CO 2: Distinguish between values and skills, happiness and accumulation of physical faciiiies, the Self and the Understand
Body, Intention and Comipetence of an individual, etc

CO 3: Analyze the value of harmonious relafionship based on trust and respect in their life and profession Understand
CO 4: Examine the role of a human being in ensuring harmony in society and nature Understand
COS5:  Apply the understanding of ethical condict to formulate the strategy far ethical life and profession Understand

CO - PO MAPPING:

Particular PO1 PO2 PO3 PQO4 PO5 | PO6 PO7 PO8 PO9 PO10 PO1L PSO1  PSO2

Coz |- - - - - - - - 3 - 1 “ s

coz . . 2 : < r b 2 3 5 . : ]

co3 ; . 5 ; : a " s 3 . 1 | _

co4 : : : : - . . 2 3 . 1 y .
L co5 N - | - - a - : 2 3 ] 1 . =
SYLLABUS:

UNIT I: INTRODUCTION-BASIC HUMAN ASPIRATION, ITS FULFILLMENT THROUGH ALL ENCOMPASSINGG +
RESOLUTION 3
The basic human aspirations and their fulfillment through Right undersianding and Resolution — Right undeistanding and
Resalition as the aclivities of the Self-self peing central to Human Existence — All encompassing Resolution for a Human
Being — Its details and solution of problems in the light of Resalution

UNIT II: RIGHT UNDERSTANDING - KNOWER, KNOWN & THE PROCESS 6+3

The domain of right understanding starting from understanding the human being and extending up to undersianding nature/
existence — its interconnectedness and co-existence — and finally understanding the role of human being in existence (human
conduct)
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UNIT lll: UNDERSTANDING HUMAN BEING 6+3

Understanding the human being comprehensively as the first step and the core theme of this course — Human being as co-
evistence of the self and the body — The activities and potentialities of the self-basis for harmony/contradiction in the self

UNIT IV: UNDERSTANDING NATURE AND EXISTENCE 6+3

A comprehensive understanding about the existence — Nature being included — The need and process of inner evolution —
Particularly awakening to activities of the Self: Realization — Understanding and Contemplation in the Self

UNIT V: UNDERSTANDING HUMAN CONDUCT, ALL-ENCOMPASSING RESOLUTION & HOLISTIC WAY OF LIVING 6+3

Understanding Human Conduct — Different aspects of all encompassing Resolution — Holistic way of living for Human Being
with all encompassing resolution covering all four dimensions of human endeavor viz., realization, thought, behavior and work
leading to harmony at all levels from Self to Nature and entire Exisience

CONTACT PERIODS:

Lecture: 30 Periods Tutorial: 15 Periods Practical: - Perinds Project: - Periodls Total: 45 Periods

TEXTBOOKS:

1. R R Gaur, R Asthana, G P Bagaria, A Foundation Course in Human Valies and Professional Ethics, 2nd Revised Edition,
Excel Books, New Delhi, 2019

REFERENCES:
1. E G Seebauer & Robert L. Berry, Fundamentals of Ethics for Scientists &Engineers, Oxford University Press, 2000

2. M Govindrajran, S Natrajan& V.S. Senthil Kumar, Engineering Ethics (incluiding Human Values), Eastern Economy Edition,
Prentice Hall of India Ltd

3. B P Banerjee, Foundations of Ethics and Management, Excel Baoks, 2005

4. B L Bajpai, Indian Ethos and Modern Management, New Royal Book Co., Lucknow. Reprinted 2008

S —
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Tamils and Technolo
U25MCCo7 9y
(Common to all pragrammes)

COURSE OBJECTIVES:
e To learn weaving, ceramic and construction technology of Tamils
e To understand the agriculture, irfigation and manufacturing technology of Tamils

e To realize the development of scientific Tamil and Tamil computing

COURSE QUTCOMES:

CO 1: Understand the weaving and ceramic technolagy of ancient Tamil people nature Understand
CO 2: Undeistand the construction technology, building materials in Sangam period and case studies Understand
CO 3: Infer the metal process, coin and beads manufaciuring with refevant archeological evidence Understand
CO4: Realize the agricullure methaods, irfigation technology and pear| diving Understand
CO 5:  Apply the knowledge of scientific Tamil and Tamil computing Undeistand

CO - PO MAPPING:

p—

Particular PO1  POZ PO3 . PO4 PO5 | PO6 PO7 PO8 . PO9 PO10 PO11 PSO1  PSO2

co1 % i = . 5 . 3 3 » 2 s & .
coz - » . - ! - 3 3 : 2 . 8 -
co3s = . . - . . 3 3 . 2 = . .
co4 - - i ¢ . ) 3 3 . 2 . E =
Co5 £ 2 . - - ’ 3 3 . 2 = . « |
SYLLABUS:
UNIT I: WEAVING AND CERAMIC TECHNOLOGY 3

Weaving Industry during Sangam Age — Ceramiic technology — Black and Red Ware Potteries (BRW) — Graffiti on Potteries

UNIT IIl: DESIGN AND CONSTRUCTION TECHNOLOGY 3
Designing and Structural construction House & Designs in household materials during Sangam Age — Building materials and
Hero stonies of Sangam age — Deiails of Stage Constructions in Silappathikaram — Sculptures and Temples of Mamallapuram —
Great Temples of Cholas and other worship places — Temples of Nayaka Period — Type stidy (Madurai Meenakshi Temple) —
Thirumalai Nayakar Mahal — Chetti Nady Houses, Indo-Saracenic architeclure at Madlras during British Period

UNIT ili: MANUFACTURING TECHNOLOGY 3

Art of Ship Building — Metallurgical studies — [ron industry — Iron sineliing, steel, Copper and gold — Coins as souice of histary
— Minting of Coins — Beads making-industries Stone beads — Glass beads — Temracotia beads — Shell beads/ hone beats —
Archeological eviderces — Gem stone types described in Silappathikaram
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* UNIT IV: AGRICULTURE AND IRRIGATION TECHNOLOGY 3

Dam, Tank, ponds, Sluice, Significance of Kumizhi Thoompu of Chola Periad, Animal Husbandry — Wells designed for cattle
use — Agriculture and Agro Processing — Knowledge of Sea — Fisheries — Pearl — Conche diving — Ancient Knowledge of

Ocean — Knowledge Specific Society

UNIT V: SCIENTIFIC TAMIL & TAMIL COMPUTING 3

Develapment of Scientific Tamil — The rale of journals in the development of scientific Tamil — Scientific Tamil vacabulary —
Tamnil computing — Digitalization of Tamil Books — Development of Tamil Software — Tamil Virtual Academy — Tamil Digital
Library — Online Tamil Dictionaries — Sorkuvai Project

CONTACT PERIODS:

Lecture: 15 Periods Tutorial: - Periods Practical: - Periods Project: - Periods Total: 15 Periods

TEXTBOOKS:

1. Tamils and Technology, K. Jayanthi Ravikrishna, Sri Krishna publications, Mahalakshmi Nagar, Velappanchavadi, Chennai —
600 007, First Edition 2023

2. Tamils and Technology, S. Priyadharshini, V. K. Publications, 55, Gopuram Colony, Sivakasi — 626 124

REFERENCES:

1. 5U0PE QIR - ESEHD LaTurhio - Cs.Cx. NeTenar, International Institute of Tamil Studies, C.P.T Campus,
Chennali

2. zenflesfls SO - (emaTeury. @sv. &bHSID, eflaL T T&TibD, Sissrsmrm smensy, Qasitens, HlFbU] 2016

3. £y - snsusns BEESmTUIIG FRISSTE HS]T prafsn, Qsresiius) glamn Qaualuif), sWIDLETEH 2T,
Qgsimemsnt, ALMTD LS 2020

4. The Contrihutions of the Tamils to Indian Culture, Dr. M. Valarmathi, International Institute of Tamil Studies, C.I.T Campus,
Tharamani, Chennai, First Edition 1985

5. Stuclies in the Histary of India with Special Reference to Tamil Nadu, Dr. K. K. Pillay, 1979

Department of Arificial Inteligence 27d Data Science

KPR Insfitute of Engineering and Tech
Coimbatore - 841 407, - ' , -
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y
Probability and Statistical Modeling for Computing Category: BSC
U25MA301 Systems L T P J Cc
(Common to AD, AM, CB, Cs, IT, sC) -2 0 2 0 3
S8

PRE-REQUISITES:
e U25MA101 - Calculus and Differential Equations / U25RMA101 - Multivariable Calculus and Applications

COURSE OBJECTIVES:
e To provide in-depth statistical and probahility theory knowledge

e To facilitate with students, use their understanding of statistical methods for data analysis and inference in their areas of
sty

e To provide the knowledge of time series companent analysis in their area of swidy

COURSE OUTCOMES:

CO1: Explain the prohahility concepts, and apply Bayes' rule to solve piobabilistic problems and analyse Understand
discrete probability distributions

CO 2: Define continuous random vasiahles and interpret statistical data using appropriate continuous probahility Apply
distributions
CO 3: lllustrate and apply the concepts of two-dimensional randam variables and compute covariance and Apply

correlation, and linear regression analysis

CO4: Obtain point and interval estimates, apply hypaothesis testing involving means and Chi-square test for Apply
independence of attributes

CO5: Estimate the trend analysis, cyclical, seasonal and irregular variations of time series analysis in Apply
forecasiing

CO - PO MAPPING:

T
Particular PO1  PO2 PO3  PO4 | PO5 | PO5  PO7 | PO8 PO® PO10 PO11 PSO1 PSO2 |

co1 2 1| - . 1 . & . 5 . - 2 5 |
co2 3 2 . 5 2 - - . s . : 2 "
cos 3 2 . . 2 5 . s - - s 2 5
co4 3 2 . . 2 . . 4 5 - : 2 -
cos 3 2 - . 2 s - - . . . 2 .
SYLLABUS:
UNIT I: PROBABILITY AND DISCRETE RANDOM VARIABLES 6+6

Probahility — Addition rule — Conditinnal probability — Baye's theorem — Discrete random variables — Mean and variance —
Binomial and Poisson distributions

UNIT Il: CONTINUQUS RANDOM VARIABLES 6+6

Continuous randam variables — Prahability density functions — Cumulative distribution functions — Mean and variance —
Uniform and Narmal distributions
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UNIT Ill: JOINT PROBABILITY DISTRIBUTIONS 6+6

Two dimensional discrete and continuous random variables — Marginal probability distribution — Independence, covariance —
Correlation and linear regression analysis

UNIT IV: STATISTICAL INFERENCE 6+6

Estimalion — Point estimation, interval estimation — Determining the sample size in eslimation — Hypothesis testing —

Hypotheses concerning means — Large, small samples — Chi square test for independence of attributes

UNIT V: TIME SERIES AND FORECASTING 6+6

Variations in Time Series — Trend Analysis — Cyclical Variation — Seasonal Variation — Irregular Variation — Time series analysis
in forecasting

LIST OF EXPERIMENTS
1. Discrete Random Variables — Mean and Variance of discrete RVs. — Special discrete probability distributions
2. Continunus Random Variables — Mean and Variance of continuous RVs. — Special continuous probability distributions
3. Joint Prohability Distributions — Marginal probability distributions. — Covariance and Correlation,
4. Inferential Stalistics — Eslimation theory — Testing of hypotheses

5. Time Series and Forecasting — Trend analysis in time series — Cyclic variation in forecasiing

CONTACT PERIODS:

Lecture: 30 Periods Tutorial: - Perinds Practical: 30 Periods Project; - Peiiods Total: 60 Periods

TEXTBOOKS:

1. Douglas C, Montgomery and George C. Runger, "Applied Statistics and Probability for Engineers”, Wiley India, New Delhi,
2018

2. Richard | Levin and David S Rubin, “Stalistics for Managerment”, Pearson Education, 2005

REFERENCES:
1. Richard A. Johnson, “Miller & Freund's Probahility and Statistics for Engineers’, Pearson Education, New Delhi, 2017

2. Ronald E. Walpole, Raymond H. Myers, Sharon L. Myers and Keying Ye, “Prabahility & Statistics for Engineers & Scientists,
Pearson Education, New Delhi, 2016

3. Jay L. Devore, “Probahility and Statistics for Engineering and the Sciences”, Cengage Learning, NewDelhi 2020

4. Sheldon M Ross, “Introduction to Prohahility and Statistics for Engineers and Scientisis’, Academic press, USA, 2020

Head of the Degiariment :
Department of Arificial Intelligence 2nd Data Science

- KPR Instituts of Enginesring and Technology
Coimbatore - 841 407. -
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SEMESTER il

Category: ESC

Digital Principles and Computer Organization
U25ADGO01 o e B 9 LiT|pep|lalc
(Comman to AD, AM)

3 0 0 0 3

COURSE OBJECTIVES:
e To assess the concepis and working principles of combinational digital circuits with basic gates
e To study the fundamental concepts and operations of a digital computer

e To learn the design and functioning of the data path, control unit and working mechanism of pipelined execution with
memary and /O interfacing

COURSE OUTCOMES:

CO 1: Simpiify and design combinational logic circulls such as adders, subtractors, comparators, decoders, Apply
encoders, multiplexers, and demulliplexers using Boolean algebra and Karmaugh maps

CO2: Analyze and design synchionous sequential circiits including flip-flops, registers, and counters using  Analyze
Moore and Mealy models with appropriate state minimization and assignment techniques.

CO 3: Explain the evolution, ciyanization, and instruction set architecture of computers, including addressing Understand
modes, instruction sequencing, and performance meastrement metrics

CO4: Design and analyze processor datapaths and control unifs using hardwired and microprogrammed Apply
approaches, and evaluate pipelining concepis along with associated hazards

CO5: Describe the organization of memaory systems and various I/O interfacing techniques such as interrupts, Apply
DMA, and standard I/O interfares

CO - PO MAPPING:

Particular PO1 POZ PO3 : PO4 | PO5 PO6 PO7 PO8 PO9 POI0 PO11 PSO1 PSOZ—‘

co1 3 2 1 | 1 1 - , L = . 1 1 y
coz 3 3 2 s | 1 = ; ; i - 1 1 :
co3 2 1 . 2 2 g : 2 5 . 1 1 ;
coa 3 2 1 1 1 . . 5 2 _ 1 1 -
cos 3 2 1 | 1 2 s = - : : 1 1 z
SYLLABUS:
UNIT I: COMBINATIONAL LOGIC 9

Comibinafional Circuits — Karnaugh Map — Analysis and Design Procedires — Binary Adder — Subtractor — Decimal Adder —
Magnitude Camparator — Decoder — Encoder — Mulliplexers Demultiplexers

UNIT lIl: SYNCHRONOUS SEQUENTIAL LOGIC 9

Introduction to Sequential Circuits — Flip-Flops — Triggering of FF— Analysis of clocked sequential circuits — Moore/Mealy
models — Stale minimization — State assignnient — Regisiers — Counters.
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UNIT lli: COMPUTER FUNDAMENTALS 9

Evolution of Computers — Machine Instructions: Von Neumann Architecture — Operation and Operands of Computer Hardware
Instruction — Bus Structure — Peiformance Measurement — Basic performance equation, Clock rate — Instruction Set
Architecture (ISA). Memory Location, Address and Operation — Instruction and Instruction Sequencing — Addressing Modes —
Interaction between Assembly and High - Level Language

UNIT IV: PROCESSOR DATAPATH AND CONTROL UNIT 9

Instruction Execution — Building a data path — Fetching and storing words — Register Transfer — Execution of Instruction —
Computer registers — Computer instructions — Designing a control unit — Hardwired cantrol — Microprogrammed control. Basic
concepts of pipelining — Instruction pipeline — Pipeline hazards — Instruction level parallelism — Computer principles — ASIC,
FPGA, RISC versus CISC

UNIT V: MEMORY SYSTEM AND INPUT OUTPUT ORGANIZATION 8

Basic concepis of memory — Read Only Memories — Random Access Memory — Cache memories — mapping functions — Page
Replacement Algorithms — Virtual memories — Secondary storage — Accessing /O Devices — Interrupts — Direct Memary
Access — Standard I/O Interfaces: PCl — SCSI - USB

CONTACT PERIODS:
Lecture: 45 Periods Tutorial: - Periods Practical: - Periods Project: - Periods Total: 45 Periods

TEXTBOOKS:

1. M. Morris Mano and Michael D. Ciletti, "Digital Design: With an Introduction to the Verilog HDL, VHDL, and System Verilog”,
6th edition, Pearson Education, 2018

2, William Stallings, "Computer Qrganization and Architecture: Designing for Performance”, 12th edilion, Pearson Education,
2024

3. John L. Hennessy and David A. Pafterson, “Computer Architecture: A Quantitative Approach”, 7th ediiion, Morgan
Kaufmann, 2025

REFERENCES:
1. Mostafa Abd-El-Barr and Hesham El-Rewini, “Fundamentals of Computer Organization and Architecture”, Wilsy, 2005

2. Carl Hamacher, Zvonke Vranesic, Safwat Zaky and Naraig Manjikian, “Computer Organization and Embedded Systems",
6th edition, McGraw-Hill Education, 2022

3. M. Mariis Mano, “Digital Logic and Computer Design”, Pearson Education, 2016

———

Head of the Denartment _
Department of Artificial Intelligence and Data Science
KPR Institute of Englnsering and Technology
Coimbatore - 641 407, -
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SEMESTER Il

' Category: PCC
U25AD301 Artificial Intelligence L T P J C

‘ 3 0 0 0

COURSE OBJECTIVES:

e To intioduce the foundational concepts of intelligent agents, problem-solving methods, and search strategies in artificial
intelligence

e To develop the ability lo model, analyze, and solve derision-making, logical reasoning, and constraini-based problems using
appropriate Al techiiques

e To understand and apply knowledge representation and uncertainty morels for designing intelligent systems

COURSE OUTCOMES:

CO 1: Explain the principles of intelligert agenis, rationality and implement uninformed search strategies Apply
CO 2: Apply hewislic, informed, adversarial, and local seaich algorithims to solve structured and unslructured Al Apply
problems

CO3: Analyze constraint satisfaction problems and game environments to determine suitable search,  Analyze
propagation, and reasoning strafegies

CO4: Implement logical inference methads using propositional and first-order logic to derive conclusions fram Apply
knowledge bases

CO 5 Construct uncertainty models such as Bayesian networks and ontolagical representations for intelligent Apply
decision-making

CO - PO MAPPING:

I Particular POl PO2 PO3 PO4 i PO5 PO& PO7 POS PO9 . PO10 PO11 PSO1 PSSOz

r co1 s 2| B~ =1 =F} = | s ; : 1 2 |

|  coz s 2| 8 "Bl =T « V=1 = | - - - 1 2
co3 gl 2|21 BF 1111 = | - : : 1 2
co4 -BERERE I SR . . 1 2
cos gl 2| x 58l «~ 0 =0} = | - ; . 1 2

SYLLABUS:

UNIT I: INTELLIGENT AGENTS o

Intradiction to Al — Agents and Environments — Concept of rationality — Nature of environments — Structure of agents —
Problem solving agents — Search algorithms — Uninformed search strategies (BFS, DFS, UCS, IDS, Bidirectional Searci)

UNIT ll: PROBLEM-SOLVING AS SEARCH 9

Heurislic search strategies — Greedy best-first Search — A* Algarithm — Heuristic functions — Local search and optimization
prableins — Hill climbing — Simulated Annealing — Genetic algorilhms

UNIT lli: ADVERSARIAL SEARCH AND VARIABLE BASED MODEL 9

Game theory — Optimal decisions in gameas — Alpha-beta search — Stochastic games — Partially observable games — Constraint
safisfaction problems — Constraint Propagation — Backiracking search for CSP — Local search for CSP — Structiire of CSP
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UNIT IV: LOGIC BASED MODEL r g
Knowledge-based agents — Propositional lagic — Syntax and semantics — Knowledge Base — Inference rule — CNF —
Resalution — Agerits based on propositional logic — First-order logic — Syntax and semantics — Inferences in first-order logic —

Forward chaining — Backward chaining — Resolution

UNIT V: UNCERTAINTY MODEL AND KNOWLEDGE REPRESENTATION a

Uncertainty in Al — Bayesian Networks — Monte Carlo Search — Ontological engineering — Categories and objects — Events —
Mental objects and modal logic — Reasoring sysiems for categaries — Reasaning with default information

CONTACT PERIODS:

Lecture: 45 Periods Tutorial: - Periods Practical: - Periods Project: - Periods Total: 45 Periods

TEXTBOOKS:
1. Stuart J. Russell and Peter Norvig, "Arlificial Intelligence A Madern Approach, 4th Edition, Pearson Education, 2022
2. Kevin Knight, Elaine Rich, "Arlificial Intelligence”, 5th Edition, Tata McGraw-Hill, 2025

REFERENCES:

1. David L. Poole & Alan Mackworth, "Artificial Intelligence: Foundations of Computational Agents”, 2nd Edition, Cambridge
University Press, 2017

2. Denis Rothman, “Artificial Intelligence by Example: Develop machine intelligence from scratch using real artificial intelligence

use cases", 1st Edition, Packt, 2018

3. Dan W. Patterson, “Introduction to Al and ES”, 1st Edition, Pearson Education, 2007

Head o the Départment
Department of Arifital Intelligence and Data Science
KPR Institute of Englnesring and Techrm?ogy

l"p- atam PAS 409
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SEMESTER Ili

Category: PCC

Data Structures and Algorithms
U25ADG02 L T P J C
(Common to AD, BM, EC, EE, MI)

3 0 2 0

COURSE OBJECTIVES:
®» To undersiand the fundamental concepts of ADT and data structure types
e To learn linear and non linear data struciures

e To explore tree and graph dafa structures

COURSE OUTCOMES:

CO1: Implement linear data structures such as lists, stacks and quelies using array-basad and linked-list-based Apply
technigues

CO2: Apply searching and sorting technigues to solve real-time data organization problems Apply

CO 3: Apply tree-based data structures including binary trees, binary search trees and AVL trees to perfarm Apply

efficient data representation, traversal and manipulation

CO4: Apply graph representations and graph algoiithms to solve problems involving traversal, shortest paths, Apply
topalogical ordering and minimum sparining trees

CO5:  Expiain the analysis of algoiithms, time and space complexity Understand

CO - PO MAPPING:

Particular PO1 PO2 PO3 PO4 PO5 PO6 PO7 @ POS . PO9 PO10 PO11 PSO1 PSO2

co1 3 2 1 i | & ; ; : " ! ; 2 .
co2 3 2 1 1 1 - g : : . : 2 :
co3 3 2 1 1 1 i - . - = ; 2 ;
cos 3 2 1 1 1 - ] . : s s 2 ]
cos 2 1 : . - b . s y . . 2 :
SYLLABUS:
UNIT I: LINEAR DATA STRUCTURES - LIST, STACKS, QUEUES 9+6

Abstract Dala Types (ADTs) — List ADT — Array-basad implementation — Linked list-based implementation — Singly linked lists —
Circularly linked lists — Doubly-linked lists — Appiications of linked list: Palynamial ADT, Rarlix sort, Multilist, Stack ADT —
Operafions — Applications — Symbal balancing - Evaluating arithmetic expiessions — Conveision of Infix to postfix expression —
Queue ADT - Operations — Circular Queue — DeQustie — Applications of gueues

UNIT II: SEARCHING, SORTING AND HASHING TECHNIQUES 9+6

Searching: Linear Search—Binary Search. Sorting: Buhble sort-Insertion sart-Selection sort Merge sort - Quick sort. Hashing
—Hash Furctions — Separate Chaining — Opan Addressing —Rehashing — Extendible Hashing

UNIT 1ll: NON-LINEAR DATA STRUCTURES - TREES 9+6

Tree ADT — Tree traversals — Binary Tree ADT — Expression trees — Binary search tree ADT —AVL Trees
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UNIT IV: NON-LINEAR DATA STRUCTURES - GRAPHS i 9+6
Introduction to Graph — Types of graph-Representation of graphs — Graph traversal: Breadth-first traversal — Depth-first
traversal — Topological ordering —Dijkstra's algorithm- Minimum spanning tree algorithms — Prims algorithm - Kruskal's

Algorithm

UNIT V: ALGORITHM ANALYSIS 9+6

Eundamentals of Algorithmic Problem Solving — Important Problem Types — Fundamentals of the Analysis of Algorithm
Efficiency — Asymplotic Notations and its properties — Mathematical analysis for Recursive and Non recursive algarithms.

LIST OF EXPERIMENTS

1. A small library stores the list of newly arrived books in an array-hased structure. The librarian wants to maintain the order
of arrival. Given the arrival sequence: “Al Basics”, "Data Science”, "Python 101", “Algorithms”, “Machine Learning”, Insert
them into an array-hased List ADT. A book "Cyber Security” arrives and must be inserted at position 3. Later, “Python 101"
is removed as it's damaged. Design the array-based List ADT operations to update the list and display the final order.

2. A hospital needs to maintain a waiting list of patients dynamically as patients arrive and get treated. Insert patients: John,
Priya, Abdul, Meera in order. A senior citizen "Ravi" should be added after Priya. "Abdul” leaves before consultation. Using
Linked List ADT, show how the list changes after each operation.

3. An airpart check-in counter processes passengers using a circular queue system. Passengers arriving in order: P1, P2,
P3, P4, P5. The queue size is 4 due to staff shortage, « Enqueue all passengers in order and show how overflow occurs.
Two passengers are processed (dequeued). P6 and P7 arive. Simulate these operalions using array-based circular
queue and show rear/front updates.

4. A bank uses a linked-list=hased queue for serving customers. Customers: A, B, C arrive. Then D arrives. B and C are
served. Implement the queue operations and show the dynamic linked list changes.

5. A sports event records running times of participants. The unsorted times are 15.2, 12.8, 20.5, 11.6, 19.3. The coach wants
to sort the times to shortlist top performers. Apply Bubble Sort and Insertion Sort separately to sort the timings. Show the
status of the list after each pass for both algorithims.

6. An online store wants to quickly sort product prices for discount analysis. Prices are 499, 199, 999, 350, 150, 750. Use
Quick Sart (fitst element as pivot) and show partition sieps. Use Merge Sort and show the spliliing and merging stages.

7. A college stores roll numbers of students in a system. For a particular exam, the roll numbers are sorted [101, 115, 130,
145, 152, 170, 185]. » Apply Binary Seaich and show mid calculations for each iteration. Compare it with how Linear
Search would bhehave for the same case. A teacher wanis to find whether roll number 152 is present.

8. A company stores employee IDs in a hash table of size 10. Employee IDs: [1001, 1123, 1198, 1455, 1677]. Apply open
arldressing and closed addressing hashing techniques and show the optimal one.

9. A university stores student scores in a BST for quick rank retrieval. Scores: [75, 80, 90, 45, 65, 85, 95]. Construct the BST.
Apply inorder, prearder, and postorder traversal. Later, student scores 45, 65 and 75need remaval due to correction. Show
the tree after each deletion and state the rule used.

10. A delivery company wants to find the fastest delivery route between warehouses in a city. Given a weighted graph
(distances between warehouses): A -~ B:4A - C:2B - D:5C - B:1C ~ D:8D ~ E: 6 Apply Dijkstra’s algorithm
staiting from A and determine: Shortest path from A to all other warehouses, Distance table update for each step.

11. A telecom company warniis to lay cables between cities at minimum cost. The network between cities is modeled as a

weighted graph. Apply Prim's algorithm to find the Minimum Spanning Tree and list the edges selected at each step,
growing MST, tolal cost.

X

A power grid network wants to connect electricity stations with minimal wiring cost. The weighted edges between stations
are provided. Apply Kruskal's algorithm by sorting edges by weight.
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CONTACT PERIODS:
Lecture: 45 Periods Tutorial: - Periods Practical: 30 Periods Project: - Periods Total: 75 Periods
TEXTBOOKS:
1. Reema Thareja, “Data Structures and Algorithms”, 1st edition, Oxford University Press, 2025

2, Ellis Horowitz, Sartaj Sahni Susan Anderson Freed, “Fundamentals of Data Structures in C", 2nd Edition, Techno Series,
2024

REFERENCES:
1. R. Venlkatesan, S. Lovelyn Rose, "Dafa Structures”, 2nd Edition, Wiley, 2019
2. Seymaur Lipschutz, “Data Structures", 2nd Edition, McGraw Hill Education, 2017

3. Alfred V. Aho, John E. Hopcroft and Jeffrey D.Uliman, “The Design and Analysis of Computer Algarithms®, 1 st Edition,
Pearson Education Asia, 2013

He;&hofmm it

Department of Atfiial nteligence 2nd Data Science
KPR Institute of Enginzering and Technology
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Category: PCC

Data Exploration and Visualization
U25ADG03 LTl P
(Common to AD, CS)

J C

2 0 2

0

PRE-REQUISITES:

e U25CSG05 - Computational problem-solving using python / U25RCSG04 - Python Programming

COURSE OBJECTIVES:

o Introduce the core purpose of EDA, types of data, and statistical thinking that underpins exploration to analyze single and

multi-variable relationships and visualize them meaningfully

o Teach handling and visualization of tempuoral, text and calegorical, image data, intraducing use of it in upconiing courses

respeclively

e Familiarize students with essential visualization tools, introduce design principles and starytelling which helps to present

data clearly, and ethically in real-world scenarios

COURSE OUTCOMES:

CO1: Explain the principles, objectives, and scope of exploratory data analysis and identify appropriate Understand
statistical measures for different data types

CO 2: Apply univariate, bivariate, and mullivariate EDA techniques using Python-basad tools to summarize and Apply
interpret diverse datasets.

CO 3: Analyze time series, textual, and categorical datassts using appropriate preprocessing, transformation, Analyze
and visualization techniques

CO 4: Create interaclive and meaningful data visualizations using modern libraries (Malplotlib, Seabarn, Plotly) Apply
and business intelligence tools (Power Bl, Tahisau)

CO5: Design and present insightiul dashboards and visual narratives that incorporate ethical visualization Apply
practices, accessibility, and storytelling principles

CO - PO MAPPING:

Particular PO1L PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 I PO11 I PSO1 PSO2
co1 2 1 - - - - - - - - 1 2 2
coz 3 2 1 1 3 . - - - < 2 2 3
cos3 3 3 2 2 3 - = - B - 2 2 3
co4 3 2 1 3 - - - 2 - 3 2 3
co5 3 2 1 1 - - 3 - 3 3 3 2 3

SYLLABUS:
UNIT I: FOUNDATION OF DATA AND ANALYSIS 6+6

Introduction to EDA — Types of Data — Measure of central tendency and dispersion: Mean, median, mode, variance, standard

deviation, IQR, percentiles — Outlier and anomalies — Introduction to python for EDA — Al hased EDA framewark
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UNIT II: UNIVARIATE, BIVARIATE, AND MULTIVARIATE ANALYSIS i 6+6

Univariate analysis and visualization: Freguency tables, histograms, density plots, boxplats, violin plots — Bivariate analysis:
Scatierplats, grouped bar plols, covariance, correlation coefficients — Mullivariate analysis: Heatmaps, scatter matrix, pair plots:
identifying trends and clusters — Dimensionality reduction; PCA— Feature selection, multicollinearity detection — Transformation

UNIT llI: TIME SERIES, CATEGORICAL, TEXTUAL DATA EXPLORATION 6+6
Time series data: Components lag, autocorielation, Examples: sales, climate, 10T — Visualization of time series — Categorical
Data — Textual data — Overview of data cleaning and visualization for time series and textual data

UNIT IV: VISUALIZATION TOOLS AND BEST PRACTICES 6+6

History of Dala Visualization: Classic visualizations — Python visualization libraries — Power Bl and Tableau Basics —
Introduction to D3.js — Chart selection and design guidelines — Color schemes and accessibility of the design

UNIT V: STORYTELLING, ETHICS, AND COMMUNICATION 6+6
Design insightful dashboards — Starytelling — Visual ethics and bias — Visual clarity and simplicity — — Presentation visuals —

Applications area

LIST OF EXPERIMENTS

1. Malploilib Basics: Code simple charts from samiple data (scatier, line, bar). Practice labeling axes and titles.

2, Stalisiical Plots: Use Seaborn to make histograms, boxplots, and scatterplots with regression lines. Detect oulliers and
describe distributions.

3. Data Cleaning in Python: Work with pandas to load datasets, identify/handle missing values and anomalous daia points,
Re-plat after cleaning to see impart,

4. Interactive Charts with Platly: Build interactive scatier/ine charts and dashboards using Plotly or Dash. Add tooliips and
filters.

5. Tableau Workshop: Connect Tahlzau to a real-world mulii-type, multivariable, and big dataset, Create a dashboard with
charts,

6. Power Bl Workshop: Integration with Excel/SQL to import data. Create an interactive dashhboard, explain it like a story.

7. Geospatial EDA: Using packages like folium or Power Bl's map visuals to handle spatial data,

8. D3]s Introduction: Use a simple HTML/JavaScript template. Load daia (CSV/JSON) and make a basic D3 bar chart or
force-directad graph to introdiuce web visuals,

9. Real-time Data Dashboards: Using live APIs (e.g., weather, finance) to build dashboards,

[
o

Starytelling & Presentation Practice: Students prepare a mini report/preseniation on a small dataset. Focus on narrative
flow and design. Feedback on clarity and engagement,

11. Final Project Work: Students choose an individualigroup problem statement with various dataset, perform EDA, create
visuals, and prepare a short presentation. (Projects should apply course tools and principles. They encourage creativity

and personal interest — e.g. sports, social data)

CONTACT PERIODS:
Lecture: 30 Periods Tutorial: - Periads Practical: 30 Periods Project: - Periads Total: 60 Perinds

TEXTBOOKS:
1. Claus O. Wilke, "Fundamentals of Data Visualization: A Primer on Making Informative and Compelling Figures”, O'Reilly
Medlia, 2019
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2. Allen B. Downey, "Think Stats: Exploratary I!:)ata Analysis in Python", 2nd Edition, O'Reilly, 2014

3. Tamara Munzner, "Visualization Analysis and Design", 1st edition, CRC Press, 2014

4. Stephanie D. H. Evergreen, “Effective Data Visualization: The Right Chart for the Right Data", 1st edition, SAGE
Puhlications, 2016

REFERENCES:

1. Jyoti Gaikwad, Al-Based Exploratory Data Analysis, International Journal of Scientific Research in Computer Science,
Engineering and Information Technology, April 2025, Val. 11(2), DOI: 10.325628/CSEIT25112860.

2, Eric Pimpler, "Data Visualization and Exploration with R", GeoSpatial Training Services, 2017

3. Christian Tominski & Heidrun Schumann, "Interactive Visual Data Analysis”, 1st edition, CRC Press, 2020

4. Alex C. Telea, Data Visualization: Principles and Practice, 1st edition, CRC Press, 2019

5. https://learn.microsoft.com/power-bi — Microsoft Power Bl Documentation

6. hitps:/iwww kaggle.com/learn/data-visualization — Practical Visualization Exercises

Departmentof Al Inteligence a2d Data Sciency
KPR Institute of Enginssring and Technology

Coimhatam _ga4 20y
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SEMESTER Il & IV

Category: PCC

Object Oriented Programming Using Java
U25CsG11 4 g 9 g L T P 3 [ 5=
(Cemivion to AD, AM, BM, CB, CS, EC, EE, IT, MI, SC)

3 0 0 0 3

COURSE OBJECTIVES:

e Tointioduce object-oriented programiming concepts and Coare Java programming fundamentals

e To develop Java applications using classes, inheritance, palymorphism, interfaces, and exception handling mechanisms
e To provide programming skills in multithreading, collections framework, and file handling using Java APls

s To enable students to develop modular and reusable Java applications using standard libraries and object-oriented design

principles

COURSE OUTCOMES:

CO1: Desciibe object-oriented programming concepts and Java fundamentals for developing simple Understand

applications
CO 2: Develop Java applications using inheritance, polymorphism, abstract classes, interfaces, and packages Apply
CO 3: Develop Java programs incorparaling exception handling and mullithreading concepis Apply
CO 4: Develop Java applications using collections, generics, and related utility classes Apply
CO5: Develop Java applications using file handling, stream processing, and object serialization technigues Apply

CO - PO MAPPING:

Particular PO1  PO2 PO3 PO4  POS | PO | PO7 | PO8 PO9 PO10 | PO1L PSO1 PsSO2

co1 2 1 1 1 . . , ; s ; » 2 .
co2 3 2 2 2 ; , - : - ; 1 > ]
co3 3 2 2 2 . ; - , : ; 2 5 ]
co 4 3 2 2 2 . . . . - . 2 2 .
cos 3 2 2 2 . . : - . - 2 2 :
SYLLABUS:
UNIT I: INTRODUCTION TO OBJECT-ORIENTED PROGRAMMING AND JAVA BASICS 9

Procediire-Oriented vs Object-Oriented Java Featiires and Platform: JVM, JRE, JDK — Java Program Strucilre & Memory
Layout — Classes and Objects — Static and non-static members, static and non-static Methors, Constructors — Access
Maodifiers, Abstraction and Encapsulation — Scanner and System classes

UNIT Il: INHERITANCE AND POLYMORPHISM L

Inherlance and types — Polymorphism: Method Overloading and Overriding — Abstract Classes and Methods — Interfaces.

Java packages : Built in and user defined packages

UNIT lll: EXCEPTION HANDLING AND MULTITHREADING ! 9
Exception Handiing: try, catch, throw, throws, finally — Built in exeeplion classesiand User defined Exceplions — Muliithiearing:
Thread Lifecycle, Creating Threars, ‘Q}r_gag;(;}ass and Runnable Interface. Thread Priorities, Synchronization — Inter-thread
Communication, Deadlock preveniion { A
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UNIT IV: COLLECTIONS FRAMEWORK AND GENERICS 9

Collections Framework — Generics and Type Safety — Wrapper Classes and Autoboxing/Unboxing — Interfaces and Classes:
List, Set, Map, Queue — Implementations: ArrayList, LinkedList, HashSet, TreeSet, HashMap, TreeMap — lterators —
Comparator and Comparable Inierfaces

UNIT V: JAVA I/O AND FILES 9

Java I/O Framework — Input and Output Streams — Readers and Wrilers — File I/Q using File, FileReader, FileWriter,
BufferedReader, BufferedWriter and Files — Console Input using Scanner and Console — Serialization and Deserialization —
Object Streams

CONTACT PERIODS:

Lecture: 45 Periods Tutorial: - Periods Practical: - Periods Project: - Periods Total: 45 Periods

TEXTBOOKS:
1. Herbert Schildt, “Java: The Complete Reference”, 11th Edition, McGraw Hill Education, 2018

2. Cay S. Horstmann and Gary Cornell, "Core Java 2, Vol 1, Fundamentals”, 11th Edition, Pearson Education, 2020

REFERENCES:
1. J. Ning and F. A. Hosch, "An Introduction to Pragramming and OO Design using Java®, 1st Edition, John Wiley & Sons, 2018
2. Paul Deitel and Harvey Deitel, “Java SE 8 for Programimers”, 3rd Edition, Pearson, 2015

3. E. Balagurusamy, "Programming with Java", 6th Edition, McGraw Hill Education, 2019

Haadofthe Debatment :

Department o Aifical neligence s2d Data Scénce
- KPR Instituts of Enginesring and Technology
Colmbatore-G41417,. - |

-
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SEMESTER Il
Category: PCC
U25ADz202 Artificial Intelligence Laboratory L T P J c
0 0 4 0

COURSE OBJECTIVES:
e To develop practical skills in implementing search and optimization algorithms
® To gain expefience in solving Al problems using adversarial and constraint-hased approaches
s To impfemeﬁt logic-based reasoning systems and inference engines
® To build probabilisiic and knowledge represertation models for intelligent systems
e To use Python-based Al libraries and tools for developing Al applications
COURSE OUTCOMES:
CO1: Develop intelligent-agent models and implement classical search algorithims Apply
CO 2:  Apply heuristic, oplimization, and evolutionary algorithms to solve Al problems Apply
CO 3: Implement adversarial search and constiaint safisfaction techniques for decision-making tasks Apply
CO 4: Consiruct logic-hased reasaning systems using propositional and first-order inference methods Apply
CO5: Develop probabilistic reasoning and ontology-based knowledge represeniation models far intelligent Apply

applications

CO - PO MAPPING:

Particular PO1 PO2 PO3 PO4  POS . PO6 PO7 PO8 PO9 PO10 PO11 PSO1 PS0O2
: f

co1 3 2 1 1 . - - - 5 - . - 2
co2 3 2 1 1 2 . . 2 . . s : 2
cos 3 2 1 1 1 - = = . . - 5 2
co4 3 2 1 1 - . - y . s & ] 2
cos 3 2 1 £ 4 3 s : i : . " : 2|

LIST OF EXPERIMENTS
Develop PEAS descriptions for variaus intelligent ageits,
Implement Breadith First Search (BFS) and Depth First Search (DFS).
Imiplement Uniform Cost Search and Iterative Deepening Seasch,

Implement Greedy Best First Search and A* Search.

1.

2.

3.

4,

5. Implement Hill Climbing for optimization problems.

6. Implement Simulated Annealing for optimization fasks.

7. Implement Genetic Algorithms for search and optimization.

8.  Implement Minimax and Alpha-Beta Pruning algorithms.

9. Implement Backtracking Search far Constraint Satisfaction Problefis.
10. Implement Constraint Propagation anu‘fi"'i'_.zé'c..;al'Sear ch technigues for CSP.
11. Implement Prapositional Logic inference using Resolution and CNF conversion,

12. Implement Bayesian Network-hased reasoning and simple Ontology modeling using Protégé,
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CONTACT PERIODS:

Lecture: - Periods Tutorial: - Periods Practical: 60 Periods Project: - Periods Total: 60 Periods

TEXTBOOKS:
1. Stuart J. Russell and Peter Norvig, "Artificial Intelligence: A Modern Approach”, 4th Edition, Pearson Education, 2022

2. Kevin Knight, Elaine Rich, "Artificial Intelligence”, 5th Edition, Tata McGraw-Hill, 2025

REFERENCES:

1. David L. Poole & Alan Mackworth, "Artificial Intelligence: Foundations of Computational Agenls”, 2nd Edition, Cambridge
University Press, 2017

2. Denis Rathman, “Ariificial Intelligence by Example: Develop machine intelligence from scratch using real artificial intelligence
use cases", 1st Edition, Packt, 2018

3. Dan W. Patterson, “Introduction to Al and ES”, 1st Edition, Pearson Education, 2007

—— s

Head 0 il 3
Department of Artficia Inteligence and Date Science
KPR Ingtitute of Enginesring and Technology i
Colmbatore - 641 407, -
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SEMESTER Il & IV

Category: PCC

Object Oriented Programming Using Java Laborator
U25CSG13 i e e ¥loeleTelale
(Common to AD, AM, BM, CB, CS, EC, EE, IT, M, SC)

1] 0 2 0

COURSE OBJECTIVES:

e To understand the fundamental concepis of object-oriented programming using Java for developing modular and reusahle
applications

e To apply inheritance, polymorphism, exception handling, and multithreading cancepts in developing robust Java applications

e To develop collection-based and file-processing applications using Java I/Q, generics, and collections framework for real-

world prablem solving

COURSE OUTCOMES:
Co 1. Implement the fundamental concepts of object-oriented programming, Java program structure, classes, Apply

objects, and encapsulation principles

CO 2: Develop Java applications using inherilance, polymarphism, ahstiact classes, interfaces, and packages Apply

CO 3: Implement exception handling and mullithreading mechanisms for developing reliable and concurrent Apply
applications

CO4: Uilize collections framework, generics, and sorting mechanisms for efficient data management and Apply
processing

CO 5: Develop file handling and ohject persislence applicalions using Java /O streams, serialization, and Apply

deserialization techniques

CO - PO MAPPING:

Particular PO1 PO2 PO3 : PO4 | PO5  PO6 PO7 PO8 PO9 POI0O POI11  PSO1 PSO2

co1 3 2 1 1 - e - - = - 1 2 =
coz2 3 2 1 1 - - = = z - 1 2 -
co3 3 2 1 il - - = g - z 1 2 =
co4 3 2 1 1 - - = 5 - - : 2 -
COsS 3 2 2 2 ] = - - § & 2 2 4

LIST OF EXPERIMENTS

1. Design and implementation of Java programs demaonstrating classes, objecis, constructars, and methads

2. Development of applications illustrating static and non-static members, access modifiers, abstraction, and encapsulation
3. Implementation of console-based applications using Scanner and System classes for input and output processing

4. Design and implementation of applications demonstrating inheritance and its various types

5. Development of applications illustrating compile-time and runtime polyriarphism using method overloading and method
oveiriding

6. Implementation of applications using abstract classes, interfaces, and dynamic method dispatch mechanisms

7. Design and development of modular Java applications using built-in and user-defined packages

8. Implementation of robust exception handling mechanisms using huilt-in and user-defined exceptions

9. Development of muliithreaded applications using Thread class and Runnable interface
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10. Design and implementation of synchronized muitithreaded applications with inter-thread communication

11. Development of applications demonstrating thread lifecycle management and deadlock prevention techniques
12. Implementation of generic collection-based applications using List, Set, Map, and Queue interfaces

13. Design of applications utilizing Comparator and Comparable interfaces for customized sorting operations

14. Development of file processing applications using Java I/O streams, readers, writers, and buffered streams

15. Implementation of object persistence mechanisms using serialization and deserialization techniques

CONTACT PERIODS:

Lecture: - Periods Tutorial: - Periods Practical: 30 Periods Project: - Periods Total: 30 Periods

REFERENCES:
1. Herbert Schildt, "Java: The Complete Reference”, 11th Edition, McGraw Hill Education, 2018

2. Cay.S.Horsimann and Gary Cornell, "Core Java 2, Vol 1, Fundamentals”, 11th Edition, Pearson Education, 2020

Head of the Department

Department of Artificial Intslligence a1d Data Science
-"KPR Institute of Enginzaring and Technology

Coimbatore - 641407, -
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SEMESTER il

Category: MNC

Essence of Indian Traditional Knowledge
Uz25MNCOo2 L T P J Cc

(Common to all programmes)

1 0 0 0 0

COURSE OBJECTIVES:
e Understand the Concept of cullure in ancient, medieval and modern period,
e Know the need and importance of Indian languages and Literature.

e Understand the various religion and philosophy in various periods.

COURSE OUTCOMES:

CO 1: Understand Philosophy of Indian culiure Understand
CO 2: Dislinguish the Indian languages and literature. Understand
CO 3: Learn the philosophy of ancient, medieval and madern Indian Remember
CO 4: Acquire the information about the fine aris in India Apply
CO 5: Know the contiibution of scientisis different eras i ~ Understand

CO - PO MAPPING:

Particular PO1  PO2 | PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PSOL PSO2 |

co1 . 2 : 1 2 E 3 . . . . ; )
co 2 3 2 5 1 " : 3 : : B : ] ]
cos - 2 - < ’ 3 . . . - _ .
Co 4 5 2 e " 5 - ; 3 5 . . ; :
cos . 2 K 1 . - 3 . N ] . ] _

SYLLABUS:

UNIT I: INTRODUCTION TO CULTURE 5

Culture, Civilization, Culture and heritage, General characteristics of culture, Impaortance of culture inhuman literature, Indian
culture, Ancient India, Medieval India, Modern India

UNIT 1I: INDIAN LANGUAGES AND LITERATURE 5

Indian Languages and Literature-l: The role of Sanskiit, Significance of scriptures to current society, Indian philosophies, other
Sanskit literature, Literature of south India Indian Languages and Literature-ll: Northern Indian Languages & literature,
Temples and Temple types, Sculptors 's specialiies, Temples Individualities Festivals and hopes

UNIT Iil: RELIGION AND PHILOSOPHY 5

Religion and Philosophy in ancient India, Religion and Philosonhy in Medieval India, Religious Reform Movements in Madleri
India (Selecied Movemenis only)
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UNIT IV: ARTS, SCIENCE, TECHNOLOGY& ENGINEERING IN INDIA 5

Indian painting, Handicrafts, Music, Divisions of Indian classical music, Modern Indian music, Dance and drama. Indian
architecture (ancient, medieval and modern), Science and technology in India, Development of science in different periods,

Sushruta and Charaka, sages of South India, herbal treatments, Surgery methods of healers, Yoga and pranayama praclices,
Herbal usages and medication-making methods.

UNIT V: EDUCATION SYSTEM IN INDIA 5

Education in ancient, Medieval and madern India, Aims of education, subjects, languages, science and scientists of Ancient
India, Medieval India and Modern India

CONTACT PERIODS:

Lecture: 25 Periods Tutorial: - Periods Practical: - Periods Project: - Periods Total: 25 Periods

TEXTBOOKS:
1. Kapil Kapoor, "Text and Interpretation: The India Tradition”, ISBN: 81246033375, 2005.
2, "Science in Samskril", Samskrita Bharti Publisher, ISBN: 978-B187276333, 2007.

REFERENCES:

1. Satya Prakash, "Founders of Sciences in Ancient India", Vijay Kumar Puhlisher, 1989,

2. M. Hiriyanna, "Essentials of Indian Philnsaphy”, Motilal Banarsidass Puhlishers, ISBN: 9768120810990, 2014.
3. S. Narain, "Examinations in Ancient India”, Arya Boak Depot, 1993,

4. NCERT, "Position Paper on Arts, Music, Dance and Theatre”, 2000.

5. B. Kumar Mohanta & Vipin Kumar Singh, "Traditional Knowledge System and Technology in India”, 2012.

Headof the Department ’
Department of Artfcial Intligence and Data Science

KPR Institute of £ Enginssring and Technology
Coimbators - 641 497, - -
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SEMESTER 1l

Category: MCC
Professional Skill Development - |
U25MCCos Seuiapal P T 2 T

(Common to all programmes)

15 hours
COURSE OUTCOMES:
CO 1: Demanstrate technical skill competency through attainment of industry-relevant certifications, participation Apply
in competitions, internships, and projeci-based learning actlivities .
CO 2: Apply reseaich, innovation, and problem-solving skills to develop impactful solutions through projects, Apply
publications, patents, and higher education preparation
CO3: Exhihit leadership, ethical respansibility, community engagement, and professional digital presence to Apply

enhance career readiness and lifelong learming

CO - PO MAPPING:

- . <
;[_Pa.rticular POl  PO2 PO3 PO4 PDS PO6 PO7 PO8 PO9  POLD PO11 PSO1 PsS02 |

co1 3 2 2 . 3 1 . = | 2 2 - . _

coz 2 2 3 3 2 2 " ; 1 1 . s .
L cos . - 3 . s 2 2 3 3 3 2 . -
GUIDLINES:

e Certifications and Skill Credentials - Free awareness certs, NPTEL/Coursera, Associata-level, Professional-level, Expert-
level

e Compeliions, Hackathons, and Technical Chalienges - Online, institution, state, national, international coinpelitions and
hackathans, Kaggle medals

e GATE Preparation and Performance - Study plan, mack tests, registration, appearing, score percentile

e Academic, Industy, and Innovation Projects - Mini-projects, intermediate projects, industry-grade deployed projects, funded
or published projects

® Internships and Industrial Training - Virtual, on-site short, core role, CoE on-campus, PPO, PPO canverted to offer

e Research Publications, Patenis, Intellectual Propeity - Reading journals, survey papers, conference papers, Scopus/WoS,

Q1/Q2 journals, patents from pravisional to granted

e Leadership, Comimunity, Digital Presence - Club membership, event roles, office bearer, piesident, outreach, LinkedIn,
GitHub, partfalio, Google Schiolar

CONTACT PERIODS:

Lecture: - Perinds Tutorial: - Periods Practical: - Pejiods Project: - Periods Total: 0 Perinds

Head of the Departrpent )
Department of Artficial Intefligence and Data Sclence

- KPR Institute of Enginesring and Technology :
Coimbators - 641 407, -
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SEMESTER IV .

Category: BSC

Discrete Mathematics
U25MA401 L i P J C
(Common to AD, AM, CB, CS5, IT, SC)

3 0 0 1] 3

COURSE OBJECTIVES:
e To develop logical reasoning and combinatorial counting skills including recurrence relations and induction
e To intraduce the concepts of algebraic structures and graph theory concepts with matrix representations

e To farilitate the students to use fundamental principles of discrete structures in their respective field

COURSE OUTCOMES:

CO 1: Apply logical connectives, truth tables, and quantifiers to validate propasitions Apply
CO 2: Apply counting principles and solve linear recurrence relations using mathematical induction Apply
CO 3: Classify algebraic structures (semigroups, manoids, groups) and analyse subgroup properties Apply
CO 4: Apply graph terminology, matrix representations, and identify Euler/Hamilton paths Apply
COo5: Apply Boolean algebra and Karmaugh maps to minimize Boolean expressions Apply

CO - PO MAPPING:

Particular PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 POS PO10 PO11 PSO1 PSO2

co1 2 - e s . 2 S § . . 2 S

coz2

co4

3
3
cos3 3
3
3

2 2
2 2
2 = = - - - - - - = 2 -
2 2

COs5

SYLLABUS:

UNIT I: LOGIC AND PROOFS 9

Propositions — Logical connectives, truth tables, prepositional equivalences — Tautology and contradiction — Predicates and
guantifiers — Rules of inference — Methods of proofs

UNIT Il: COMBINATORICS 9

Basics of counting — Sum rule, product rule — Pigeonhole principle — permutations and combinations — Recurrence relalions —

Linear homageneous recurrence relations — Mathematical induction

UNIT lll: ALGEBRAIC STRUCTURES 9
Relation and function — Types and properties, algebraic struciures — Semigroups, monaids, groups, and abelian groups —
Subgroups and their properties — Applications

UNIT IV: GRAPH THEORY 9

Introdiction to graphs and graph models — Graph terminology and types of graphs, complete, bipartite and regular graphs —
Matrix representation of graphs and adjacency matrix — Graph isomarphism — Connectivity, paths, circuits and connected
components — Euler and Hamilton graphs
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UNIT V: BOOLEAN ALGEBRA 9
Booiean algebra and basic postiilates — Principle of duality — Cananical farms of Boolean expressions— Karnaugh map and

Minimization technigues — Applications
CONTACT PERIODS:

Lecture: 45 Periods Tutorial: - Periads Practical: - Periods

Project: - Periods Total: 45 Periods
TEXTBOOKS:

1. Kenneth H. Rosen, "Discrete Mathematics and its Applications”, 7th Edition, Tata McGraw-Hill Publishing Co. Ltd., New
Deihi, Special Indian Edition, 2016

2, Tremblay, J.P. and Manohar, R."Discrete Mathematical Structures with Applications to Computer Science”, 7th Edition, Tata
MeGraw-Hill Publishing Co, Ltd., New Delhi, 2011

REFERENCES:
1. Susanna S. Epp, "Discrete Mathematics with Applications”, 4th Edition, Cengage Learning, 2011
2. Richard Jahnsonbaugh, “Discrete Mathematics”, 7th Edition, Pearsan, 2013

3. Bernard Kolman, Robert C. Bushy, anid Sharon Cuiler Ross, “Discrete Mathematical Structures”, 6th Edition, Pearsen, 2013
4, Oscar Levin, "Discrete Mathematics: An Open Inﬁaducﬁon"' 4th Edition, Chapman & Hall, 2025

Hoad of the Deparnen

Department of Artificial Intaligence = . i
S 'gence and Data Seience
KPR Instituta of Ep inesrin

Coimbatone . 541 ar?r P o Tchookgy
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SEMESTER IV .

Category: PCC
Machine L ing Essentials
U25AMG02 AL L|lTt|Pp|3]|c
(Common to AD, AM, CB)

3 0 0 0

PRE-REQUISITES:
o U25CSG04 - Python Programming \ U25RCSG04 - Python Programming

COURSE OBJECTIVES:
e To intraduce the fundamental principles, types of learning, and evaluation metrics in Machine Learning

e To develop the ability to design and implement supervised and unsupervised learning algorithms for regression,
classification, clustering, and assaciation rule mining

e To enable students to apply advanced ensemble and probabilistic learning techniques, feature engineering, and model
interpretahility methods for real-world analytical problem-solving

COURSE OUTCOMES:

CO 1: Explain the foundational concepts, learning paradigms, and evaluation melrics using standard ML Understand
frameworks and datasets

CO 2: Develop regression models to interpret numerical and categorical dala patterns using appropriale Apply

regression algorithms and preprocessing technigues

CO3: Implement and compare classification algorithms for solving real-world prediclive modelling probleins Apply
using labelled datasets and machine learning tools

CO 4: Uiilize unsupervised learning approaches to discover hidden paiterns, exiract associations and reduce Apply

data dimensions using clustering and dimensionality reduction technigques

CO5: Apply advanced and ensemble ML strategies to enhance predictive models and interpret complex data Apply
patterns using ensemble algorithms and evaluation techniques

CO - PO MAPPING:

Particular PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 POIl PSO1  PSO2

co1 3 2 # 1 2 s - - - - 2 % 3
coz 3 3 2 2 3 = - - - - 1 - 3
co3 3 3 2 2 3 . = = = & 1 - 3
co4 3 2 1 3 3 = = “ - - L = 3
COo5 3 2 2 3 3 1 1 - = = 2 - 3
SYLLABUS:
UNIT I: FUNDAMENTALS OF MACHINE LEARNING 9

Introdiiction — Scope and Applications of ML — Types of Learning: Supervised, Unsupeivised, Semi-supervised, Reinforcement
— ML Project Workflow — Model Representation and Evaluation — Overfitting and Underfilling — Bias—=Variance Tradeoff —
Evaluation Metrics: Accuracy, Precision, Recall, F1-scare, ROC Curve
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UNIT II: SUPERVISED LEARNING: REGRESSION TECHNIQUES 9

Linear, Multiple, and Polynomial Regression — Regularization: Ridge and Lasso Regression — Logistic Regression for
Classification — Evaluation of Regression Models — Case Studies using Regression Algorithms

UNIT lll: SUPERVISED LEARNING: CLASSIFICATION TECHNIQUES 9

Decision Tree and Random Forest Classifiers — K-Nearest Neighbor (KNN) — Naive Bayes Classifier — Support Vector Machine
(SVM) — Model Selection: Cross-Validation, Grid Search — Peiformance Evaluation: Confusion Mairix, ROC Curve

UNIT IV: UNSUPERVISED LEARNING AND FEATURE EXTRACTION 9
Clustering Technigues: K-Means, Hierarchical, DBSCAN — Evaluation Metrics for Clustering — Association Rule Mining: Aprior,
FP-Growth — Dimensionality Reduction: PCA, LDA — Applications of Unsupervised Learning

UNIT V: ADVANCED AND EMERGING MACHINE LEARNING TECHNIQUES 2,

Ensemble Learning: Bagging, Boosting, AdaBoast, Gradient Boosling, XGBoost — Probabilistic Learning: Bayesian Networks
and Hidrden Markov Models (Concepts) — Feanire Selection and Feature Scaling Techniques — Model Interpretahility: SHAP,
LIME — Case Studies and Recent Trends in ML

CONTACT PERIODS:
Lecture: 45 Pejiods Tutorial: - Periods Practical: - Periods Project: - Periods Total: 45 Periods

TEXTBOOKS:
1. Aurglien Géron, "Hands-On Machine Learning wilth Scikit-Leain, Keras, and TensorFlow", 3rd edition, O'Reilly Media, 2023

2. John D. Kelieher, Brian Mac Namee, and Acife D'Arcy, "Fundamentals of Machine Learning for Predictive Data Analytics”,
2nd edition, The MIT Press, 2020

REFERENCES:

1. Andreas C. Miller and Sarah Guido, "Intradiiction to Machine Learning with Python”, 1st edition, O'Reilly Media, 2017
2. lan Goodfellow, Yoshua Bengio, and Aaron Courville, "Deep Learning”, 1st edition, The MIT Press, 2016

3. Kevin P. Murphy, "Machine Learning — A Prohabilistic Perspective”, 1st edilion, The MIT Press, 2012

4. Christopher M. Bishop, "Pattern Recagnition and Machine Learning”, 1st edition, Springer, 2006

™

Head of the Department ‘
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- KPR Institute of Enginesring and Technalogy
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SEMESTER Il & I/

Category: PCC

Databhase Management Systems
U25CS5G16 3 Y T P J C

(Common to AD, AM, CB, CS, IT, SC)

0 0 0

COURSE OBJECTIVES:

® To understand the fundamental concepts and architecture of database systems and desiyn dalabase schemas using

appropriate data models

» To develop datahase applications using SQL and PL/SQL and apply database design principles such as normalization and
transaction management

e To explore storage structures, indexing, and query optimization techniques and understand NoSQL database madels for

developing madern database applications using MongoDB

COURSE QUTCOMES:

CO 1: Explain database fundamentals and design database schemas using the ER model

Understand

CO 2: Construct database applications and perform CRUD operations using SOL and advanced SQL feafures Apply

CO 3: Implement normalization and transaction management techniques to ensure data integrity and Apply
consistency

CO 4: Uilize indexing, hashing, and guery processing techniques to improve data retrieval efficiency Apply

CO5: Develop NoSQL database solutions using modern data models for data-driven applications Apply

CO - PO MAPPING:

Particular PO1 PO2 PO4 PO5 POB PO7 POS8 PO10 PO11 PSO1 P502
co1 2 1 - - - - - - 1 2 -
coz 3 2 i - - - = - 3 2 -
Co3 3 2 1 - - ~ - - 3 2 -
co4 3 2 1 . - - - - 2 2 -
co5 3 2 1 - - - - - 2 2 -

SYLLABUS:
UNIT I: DATABASE CONCEPTS AND DATA MODELING 9

Introduction to DBMS — Datahase System Architecture — Levels of Abstraction — Views of data — Data Models — DBMS vs

RDBMS — Relational Model: Relational Databases — Keys — Integrity Constraints — Relational Algebra — ER Model: Enlities —

Altributes — Relationships — ER diagrams — Mapping ER model to Relational tahles

UNIT II: SQL FUNDAMENTALS

9

SQL: Data Types — Types of SQL Commantls — Operators — Clauises — Aggregate Functions — Joins — Nested Queries — Set
Operations — Condition Logic — Advanced SQL: Views — PL/ SQL: Functions — Cursor — Exception Handling — Stored

Procedures — Triggers

CSO6L: 27-07-2026 04.45.34 PM
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UNIT lll: DATABASE DESIGN AND PROCESSING 9

Normalization: Functional Dependencies — Lossy/Lossless Decomposition — Dependency preservation — INF2NF 3NF —
BCNF — 4NF, 5NF — Transaction: Transaction Concepts and States — ACID Properties — Schedules — Serializahility —
Concutrency contiol - Locking prolocols — Deadlock — Transaction recovery

UNIT IV: DATABASE STORAGE AND INDEXING 9

RAID Levels — File Organization — Data dictionary Storage — Indexing and Hashing: Ordered Indices — B tree Index — B+ tree
Index — Static Hashing — Dynamic Hashing — Querying Processing and optimization

UNIT V: NOSQL DATABASES 2

NoSQL: Need for NaSQL — Characteristics and Applications — CAP Theorem — BASE vs ACID — NoSQL vs SQL- Types of
NOSQL: Key-Value database — Document database — Column-Oriented database — Graph Database — MongoDB: Data Madel
and Architecture — CRUD Operations — Indexing and aggregation

CONTACT PERIODS:

Lecture: 45 Periads Tutorial: - Periods Practical: - Peiiods Project: - Periods Total: 45 Periods

TEXTBOOKS:
1. A. Silberschatz, H. F. Korth and S. Sudarshan, “Database System Concepls”, 7th edition, McGraw-Hill, 2019

2. Ramez Elmasti and Shamkant B. Navathe, “Fundamentals of Database Systems", 8th edition, Pearson, 2026

REFERENCES:
1. Carlos Coronel and Steven Morris, “Datahase Systems: Design, Implementation and Management”, 13th edition, Cengage
Learning, 2021

2. Heclor Garcia-Molina, Jefirey D. Ullman and Jennifer Widom, "Database Systems: The Complele Book", 2nd edition,
Pearson, 2009

Head of the Department

Department of Arfificial Intelligence aad Data Science
- KPR Institute of Engineering and Technology

Coimbatore - 641 407. - .
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’ SEMESTER IV
Category: PCC
U25AD401 Image Processing and Visual Analytics L i P J c
2 0 2 0

PRE-REQUISITES:

s U25MA301 - Applied Probability and Statistics for Computing

COURSE OBJECTIVES:

e To introduce the fundamental principles of digital image formation, processing, and representation

e To enable learners to apply segmentation, feature extraction, and vision algorithms for effective image analysis

e To develop skills in building madern computer vision models using machine learning and OpenCV-based implementations

COURSE OUTCOMES:

CO 1: Explain the principles of image formation, perception, and representation Understand

CO 2: Apply image enhancement, filtering and restoration techniques in spatial and frequency domains Apply

CO 3: Perform image segmentation and feature extraction using traditional and modern methods Analyze

CO 4: Apply machine leamning techinigues to develop basic image recognition models for computer vision Apply
applications

CO 5: Implement and evaluate computer vision technigues for real-time applications such as tracking, detection, Analyze

and motion analysis

CO - PO MAPPING:

Particular PO1  PO2  PO3 PO4 PO5 | PO6 PO7 POB  PO9 | POIO PO11 | PS01 | PSO2

co1 2 1 . - 2 . 3 : . ’ < 3 5
co2 3 2 1 1 3 . . . : ; - 3 -
co3 3 3 2 2 3 - - - - - - 3 -
coa 3 2 1 1 3 - . . . . 2 3 ;
Co5 3 3 2 2 3 = . s . - 2 3 .
SYLLABUS:
UNIT I: INTRODUCTION TO COMPUTER VISION AND IMAGE FUNDAMENTALS 6+6

Digital image fundamentals — Image formation and sensing — Color models — Sampling and guantization — Image

repre

UNIT

sentation — Introduction to compuiter vision — Applications in surveillance, robatics, and medical imaging

lI: IMAGE ENHANCEMENT AND RESTORATION 6+6

Image enhancement in spatial and frequency domains — Histogram processing — Filtering techniques — Image restoration using

inverse and Wiener filters — Edge detection using Canny, Sobel, and Laplacian operators

UNIT

Ill: IMAGE SEGMENTATION AND FEATURE EXTRACTION 6+6

Segmentation techniques: Thresholding, region growing, clustering-based segmentation (K-means, Mean-shift) — Feature

extraction using HOG, SIFT, and SURF — Shape descriptors — Image registranon

CEo81:
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UNIT IV: MACHINE LEARNING FOR COMPUTER VISION 6+6

Introduction to machine learning based image recognition — Dataset preparation and feature selection Classification
technigues: KNN and SVM — Dimensionality reduction basics: PCA — Madel evaluation: accuracy score and confusion matrix

UNIT V: COMPUTER VISION APPLICATIONS 6+6

Basic motion detection — Object tracking using Meanshift and Camshift — Marphological operations for shape analysis and
object detection — Face and gesture recognition using OpenCV — Overview of applications in rohotics, healthcare, and
surveillance

LIST OF EXPERIMENTS
1. Basic image operations Using OpenCV — Reading, displaying, resizing, and color conversions.,
2. Image enhancement technigues — Histagram equalization, smoothing, and sharpening filters
3. Image restoration — Implementation of noise models and inveise/Wiener filtering
4. Edge detection and feature extraction using Canny, Sobel, and Laplacian operators
5. Segmentation using thresholding, K-means, and Mean-shift algorithims
6. Featiire extraction using HOG, SIFT, and SURF descriptors
7. Image Classification using K-Nearest Neighbors (KNN) or Support Vector Machine (SVM)
8. Object Tracking using Meanshift or Camshift

CONTACT PERIODS:
Lecture: 30 Periods Tutorial: - Periods Practical: 30 Periods Project: - Periods Total: 60 Periods

TEXTBOOKS:
1. Gary Brarlski & Adrian Kaehler, "Learning OpenCV 4: Computer Vision with Python and OpenCV", 3rd edition, O'Reilly, 2021
2. Richard Szeliskd, "Computer Vision: Algorithms and Applications”, 2nd edition, Springer, 2022

REFERENCES:
1. Gonzalez, Rafael C., and Richard E. Wood, "Digital Image Processing” 4th ediiion, Pearson Education, 2018

2, Christopher Bishop, "Pattern Recaognition and Machine Learning”, 2nd edition, Springer, 2016

%

Head of the Depattment ' g
Department of Artificial ntelfigence and Data Science
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. SEMESTER IV

Category: PCC

Operating Systeims
U25CsG17 P i L T P J C
(Common to AD, AM, CB, CS, IT, SC)

2 0 2 0

COURSE OBJECTIVES:

e To explore the structure, functians, and evolution of mademn operating systems across various architectures and process

management concepts

e To study memory and deadlock management technigues for efficient resaurce utilization

e To explore file systems, storage management, and modern virtualization technologies such as RAID, virtual machines, and

hypervisors
COURSE OUTCOMES:
CO 1: Deseribe the structure, functions, and architectural models of modem operating systems Understand
CO 2: Utilize process management concepts such as scheduling, mullithreading, synchronization, and Apply

CO 3:
CO 4:

CO5:

Interprocess communication in solving computing problems
Describe deadlock conditions and strategies for detection, prevention, avoidance, and recovery Understand

Utilize memory management techniques siich as paging, segmeniation, and memory-mapped files to Apply
manage and evaluate system memory effectively

Implement file syslem and storage management machanisims, including disk scheduling, RAID, and Apply

virtualization concepls

CO - PO MAPPING:

Particular PO1 PO2 PO3 PO4 PO5 POs PO7 POS8 . PO9 PO10 PO11 PSO1 PS02

co1 2 1 - 5 a - - : = . . 2 ]
coz 3 2 . 1 - - - - = - 1 2 =
cos 2 1 - - . - 2 5 . < < 2 &
co4 3 2 ! 1 | - - - - - - 1 2 -
Cos 3 2 1 1 - - - 3 2 . 1 2 ’
SYLLABUS:
UNIT I: OPERATING SYSTEM OVERVIEW 6+6

Overview of Computer System — Memary Hierarchy — Cache Memary — Interrupts — Operating system overview — Objectives

and functions — Evolution of Operating Systems — Architecture of Operating System: Monalithic, Layered, Microkernel, Modular

— System Calls — System Pragrams — Sysiem Boot

UNIT Il: PROCESS MANAGEMENT 6+6

Process concepts — Process Conlrol Block (PCR) — Process lifecycle — Process scheduling and CPU scheduling algorithims —

Threads and multithreading — Interprocess Cammunication (IPC) — Process synchronization and mutual exclusion — Classical

synchronization problems — Synchronization mechanisms
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UNIT lll: DEADLOCK MANAGEMENT 7 6+6

Principles of Deadlock — Necessary condilions — Deadlock Detection — Resource allocation Graph — Deadlock Avoidance —
Banker's algorithm — Deadlock Prevention — Deadiock Recovery — Real - world Case Stidy: Deadlock in Databases,
Dislribiited Systems

UNIT IV: MEMORY MANAGEMENT 6+6
Main Memory — Contiguous Allocation — Fixed Pariitioning — Swapping — Virtual Memory — Paging — Segmentation — Demand
Paging — Page Replacement Algorithims — Maden Memary Concepts: Thrashing and Working Set Madel — Meimory-mapped
Files

UNIT V: STORAGE MANAGEMENT 6+6
File System Structure — Allocation Methods — Free Space Management — Disk Structure — Disk Scheduling Algarithms — Swap
Space Management — Modern Storage: SSDs vs HDD, RAID levels — Introduction to Virtualization: Virtual Machines and

Hypervisais
LIST OF EXPERIMENTS

1. Introduction to UNIX Commands and Shell Programiming

2. Implementation of Process Creation and Management usiig System Calls

3. Simulation of CPU Schediling Algarithms (FCES, SJF, Raund Raohin)

4. Implementation of Interpracess Communication using Pipes or Shared Memary

S. Process Synchronization using Semaphores (Producer—Consumer Prabiem)

6. Simulation of Deadlock Avoidance using Banker's Algorithm

7. Implementaiion of Page Replacement Algorithms (FIFO, LRU)

CONTACT PERIODS:

Lecture: 30 Periods Tutorial: - Periads Practical: 20 Periods Project: - Periods Total: 60 Periods

TEXTBOOKS:

1. Abraham Silberschatz, Peter Baer Galvin and Greg Gagne, "Operating Sysiem Concepts”, 10th edition, John Wiley and
Sons Inc., 2021

2. Andrew S. Tanenbaum and Herbert Bas, “Madermn Operating Systems”, 5th edition, Pearson Education, 2022

REFERENCES:
1. Maurice J. Bach, “The Design of the Unix Operating System”, 3rd edition, Pearson Education, 2017

2. Ramaz Elmasri, A. Gil Carrick and David Levine, “Operafing Systems: A Spital Approach”, 1st edition, Tata McGraw Hill,
2010

3. Achyut S. Gadhaole and Awl Kahate, ‘Operating Systems”, 3rd edition, McGraw Hill Educatian, 2016

Head of the Department o
Department of Arficia Inteligence &nd Data Science

" KPR Institute of Engineering and Technology =
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SEMESTER lll & IV
Category: PCC
et TS A LA EI K
0 0 2 2 2

COURSE OBJECTIVES:
s To provide hands-on experience in crealing and manipulaling databases using SQL commands
e To practice database programming concepts including procedures, functions, triggers, and indexing
o To familiarize students with NaSQL databases and the development of simple database applications
COURSE OUTCOMES:
CO 1: Consiruct database schemas using Data Definition Language (DDL) commands Apply
CO 2: Conslruct database schemas using Data Definition Language (DDL) commands Apply
CO 3: Develop database programs using PL/SQL constructs such as pracedures, funciions, cursors, and trigyers Apply
CO 4: Build document-hased datahases and execute CRUD operations using MongoDB Apply
CO 5: Develop a simple database application by integrating a programming language with a relational database Apply
CO - PO MAPPING:

Particular PO1 | PO2 | PO3 I PO4 PO5 PO6 PO7 POS8 PO9 PO10 PO11 PSO1 P502 I
cCo1 3 2 1 1 2 - - - 2 2 2 2 2
coz 3 _ 2 1 1 2 - - = 2 2 2 2 =
co3 3 2 1 1 2 = - - 2 2 2 2 -
co4 3 2 1 1 3 - = - 2 2 2 2 -
CO5 3 2 1 1 3 - - - 2 2 2 2 -

LIST OF EXPERIMENTS
Design an ER Diagram for a real-world application (Library /Ecommerce/ College/ Bank / Hospital Management System)
Create the relational schema & Implement DDL with Integrity Constraints
Implementation of DML, DCL Commands
Implementation of Clauses and Operators
Implementation of Date and String Functions
Implementation of Aggregate Functions and Grouping Operations
Implementation of SQL Queries using Joins, Set Operations, and Views
Implementation of Functions and Procedures

Implementation of Triggers using PLISQL

. Implementation of Cursors and Exception Handling

Implement Indexing, query optimization techniques and simulate B Tree and B+ Tree

12. Create a database using MongoDB and perform CRUD operations

13.

Develop a Dalabase Application by integrating Java with MYSQL and perform CRUD operations

CONTACT PERIODS:

CSieL: 27-07-2028 D446.24 PM
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Lecture: - Periods Tutorial: - Periods Practical: 30 Periods Project: 30 Periods Total: 60 Periods

.

REFERENCES:

1. Rick Silva, "Database System Concepts Lab Manual", 1st Editian, McGraw Hill Ediication, 2016

2. Oracle Caorporation, “Oracle Database PL/SQL Language Reference”, Latest edition, Oracle Documentation, 2023

3. Paul DuBais, "MySQL Cookhook: Solutions for Dalahasa Developers and Adiministrators®, 3rd edition, O'Reilly Media, 2014

Head of the Depariment _
Department of Artificial Intelligence 22d Data Science

KPR Institute of Engineering and Technology
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Machine Learning Laboratory

U25AMGO3
{Common to AD, AM, CB)

Category: PCC

-

T|P

J

0 2

2

PRE-REQUISITES:
e U25CSG04 - Python Programming \ U2SRCSG04 - Python Programiming

COURSE OBJECTIVES:

e To provide hands-on experience in implementing machine learning algorithms for data preprocessing, model development,

and performance evaluation using real-world datasets

e To enable students to apply supervised, unsupervised, and advanced ensemble learning techniques to build, compare, and

interpret predictive models effectively

COURSE OUTCOMES:
CO 1: Implement dafa preprocessing, visualization, and performance evaluation techniques for preparing Apply
datasets in ML using appropriate data processing tools and visualization libraries
CO 2: Develop and compare supervised and unsupervised learning maodels to analyse and interpret real-world Apply
datasets using appropriate machine learning algorithms and evaluation metrics
CO3: Apply advanced ensemble learning and model interpretation techniques (o enhance prediclive Apply
performance and explain model behaviour using ensemble algorithms
CO - PO MAPPING:
—Particu[ar PO1 PO2Z FO3 PO4 PO5 PO6 PO7 POS8 I PO9 PO10 PO11 I PSO1 PS0O2 3
Co1 2 2 - 3 3 = 5 - - C 1 - 3
coz 3 3 2 3 3 - = “ - - 1 < 3
co3 3 2 2 3 3 1 1 - < - 2 - 3

LIST OF EXPERIMENTS
Implement basic data preprocessing techniques using Python (NUmPy & Pandas)
Explore data visualization for feature understanding and correlation analysis
Evaluate model performance using different metiics
Implement Simple and Multiple Linear Regression models
Apply Palynomial, Ridge, and Lasso Regression
Perform Logistic Regression for binary classification problems
Implement Decision Tree and Random Forest Classifiers
Compare K-Nearest Neighbor (KNN) and Support Vector Machine (SVM) classifiers

Peiform K-Means and Hierarchical Clustering on real datasets

. Implement Principal Component !{halysis (PCA) for dimensionality rediiction

Apply Ensemble Methods: Bagging, Boosting, and Random Forest.
Analyze Model Interpretability using SHAP or LIME

Mini Project
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CONTACT PERIODS:

Lecture: - Periods Tuterial: - Periods Practical: 20 Periods Project: 30 Periods Total: 60 Perinds

TEXTBOOKS:

L. Aurélien Géron, “Hands-On Machine Learning with Scikit-Learn, Keras, and TensorFlow", 3rd edition, O'Reilly Media, 2023

2, John D. Kelleher, Brian Mac Namee, and Acife D'Arcy, "Fundamentals of Machine Learning for Predictive Data Analytics®,
2nd edition, The MIT Press, 2020

REFERENCES:

1. Andreas C. Muller and Sarah Guido, “Intreduction to Machine Leaming with Python", 1st edition, O'Reilly Media, 2017

2. |lan Goodfellow, Yoshua Bengio, and Aaron Courville, "Deep Learning”, 1st edition, The MIT Press, 2016

3. Kevin P. Murphy, “Machine Learning — A Prohabilistic Perspective”, 1st edition, The MIT Press, 2012

4. Christopher M. Bishop, "Pattern Recognition and Machine Learning”, 1st edition, Springer, 2006

Head of the Departient )
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- KPR Institute of Enginsering and Technology
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SEMESTER IV

Category: MNC

Indian Constitution
U25MNC03 L T P J C
(Common to all programmes)

1 0 0 0

COURSE OBJECTIVES:
e To understand the evolution and importance of the Conslitution,
e To understand salient features of the Indian Constitution and philosophy of Fundamental Rights

s To gain the knowledge about the state government and local level administration

COURSE OUTCOMES:

CO1: Understand the historical background of the Consiilution making and its importance for building a Understand

democratic India

CO 2: Understand the value of Fundamental Rights and Duties for becaming a good cilizen of India Understand
CO 3: Analyze the powers of the Central Government Analyze
CO 4: Understand the role and responsibilities of State and Local Administration Understand
co5: Apply knowledge in strengthening conslitutional insttutions like Election Commission and UPSC for Apply

sustaining demaocracy

CO - PO MAPPING:

Particular PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO PO10 PO11  PSO1 PsSO2

co1 - ’ - . . 1 2 | 3 - . - - 5
coz2 . s . 3 4 1 2 3 a 8 . - .
cos 2 2 8 . . 1 2 3 - . - . S
co4 s . . . 2 1 2 3 - < - = .
cos - % 5 - . 1 2 3 . " - . .
SYLLABUS:
UNIT I: HISTORICAL BACKGROUND OF INDIAN CONSTITUTION 5

Intraduction to Indian Consiitution: Constilution Meaning of the term, Histary of Making of the Indian Canslitution, Evolution of
the Indian Constitution, Drafting Comimittee (Camposition and Working).

UNIT Il: FEATURES OF INDIAN CONSTITUTION 5

Philosophy and salient features of the Indian Conslitution, Citizenship, Fundamental Rights, Duties and their significance,
Directive Principles of State Policy, Rights Protective Mechanisms in India; Right to Education Act 2009; Right to Information
2005,

UNIT 1Il: UNION GOVERNMENT 5

Union Legislature (Parliament), Lok Sabha and Rajya Sabha (with Powers and Functions), Union Executive, President of India
(with Powers and Functions), Prime Minister and Council of Ministers (with Powers and Functions), Cabinet and Central
Secrelariat, Union Judiciary (Supreme Court).
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UNIT IV: STATE GOVERNMENT AND LOCAL ADMINISTRATION 5

Governor, Chief Minister and Council of Ministers, State Secretariat — Roles and Respaonsibilities, District Administration, Head,
Municipalities — Mayar and Role of Elected Representatives, Panchayati Raj, Zila Panchayat — Roles and Respansibilities,
Block Level and Village Level Organizational Hierarchy

UNIT V: CONSTITUTIONAL INSTITUTIONS 5

Election Commission of India — Powers and Functions, Electoral Process in India, Methods of Canstitutional Amendments and
their Limitations, Important Canstitutianal and gist Emetrgency Provisions. Case Studies,

CONTACT PERIODS:

Lecture: 25 Periads Tutorial: - Periods Practical: - Periads Project: - Periods Total: 25 Periods

TEXTBOOKS:
1. Durga Das Basu, "Intraduction to the Constituiion of India", Prentice Hall of India Pvt. Ltd,, New Delhi.

2. Subash Kashyap, "Indian Constitution®, National Baok Trust,

REFERENCES:
1. M. Laxmikanth, "Indian Polity”, McGraw Hill Education Indlia, 2013,
2. M. P. Jain, "Indian Constitution Law," 7th Edition, Lexis Nexis, 2014.

3. Raj Kumar, "Ambedkar and Constifution”, Commanwealth Publication Put, Ltd., New Delhi, 2011

Head o the Department
: Depariment of Arificial Inteligence and Data Science

KPRnstitute of Engineering and Technology
Coimbatore-641 407, .
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SEMESTER IV

Category: MCC

Professional Skiil Development - Il

u25MCC09 L i P J C
(Cemmon to all progranimes)

15 Hours 5 8
COURSE OUTCOMES:
CO1: Demonstrate technical skill competency through attainment of industry-relevant certifications, participation Apply
in competitions, internships, and project-hased learning aclivities
co 2: Apply research, innovation, and problem-solving skills to develop impactful solutions through projects, Apply
publications, patents, and higher education preparation
CO 3: Exthibit leadership, ethical responsibility, community engagement, and professional digital presence to Apply

enhance career readiness and lifelong learning

CO - PO MAPPING:

\ Particular | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | POS | PO10  POLL | PSOL | PSO2
‘ co1 3 2 | 2 . 3 1 - - 2 2 < - .
coz | 2 | 3 3 g i 2 2 - - i 1 " . .
co3 - - 3 - - 2 2 3 3 3 2 - -
GUIDLINES:

e Centifications and Skill Credentials - Free .awareness certs, NPTEL/Coursera, Associate-level, Professional-level, Expert-
level

e Competitions, Hackathans, and Technical Challenges - Online, institution, state, national, international competitions and
hackathons, Kaggle madals

s GATE Preparation and Performance - Study plan, mock tesis, regisiration, appearing, score percentile

s Academic, Industry, and Innovaiion Projects - Mini-projgcts, intermediate proiects, industry-grade deployed projects, funded
or published projects

e Internships and Industrial Training - 'Jiﬂ‘uai, on-site shart, core role, CoE on-campus, PPQO, PPO converted Lo offer

e Research Publisations, Patents, Intellectual Property - Reading journals, survey papers, conference papers, Scopus/Wo5,
0Q1/Q2 journals, patents from provisional to granied

s Leadership, Community, Digital Presence - Club membership, event roles, office bearer, president, outreach, Linkedin,

GitHuh, ponfalio, Google Scholar

CONTACT PERIODS:

Lecture: - Periods Tutorial; - Periods Practical: - Pericds Project: - Periods Total: 0 Periods

g:ad'ofma Departgnt o
parmen of A eligence sxd Dy Sy
ot i 0 Data
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