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SRI SAIRAM EMGINEERING COLLEGE
s
(© wvision

To ermerge a3 a “Centre of excellence * offering Technical Education and Research
opportunities of very high standards to students, develop the total personality of the
individual and instil high levels of discipline and strive to set global standards, making our
students technodogically superior and ethically stronger, who in tuen shall cantribute to the
sdvancement of society and humanknd

(#) mission

W dedicate and commit oursehves to achieve, sustain and foster unmiatched excellence in
Technical Education. Tothis end, we will pursua continuous deviopmant alindra-structiurd
and enhance state-of the-art equipment to provide our students a technologically up-to
date and intellectually inspiring environment of learning, research, creativity, innovation
and professional activity and inculcate in them ethical and moral values

@I Educational Organization Management System (EOMS) Policy

We af 5n Sal Ram Engineering College are commitied to empower our students nat only 1o
excel scademically but also imbibe essential values, enabling them to become exemplary
global citizens, We build a better nation by fostenng excellence and innovative practices in
Engineering, Technology and Management Education. We are dedicated to consistently
enhancing our systems, infrastructure and services to meet the needs and expectations of
all our stakeholders for sustainable growth
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DEPARTMENT OF INF

1ATION

(©) VISION

To emerge as a "Centre of Excellence inthe field of IT" offering Technological Education and
Research opportunities of high standards to students, develop high degree of digital
knowledge and skillset. making our students technologhcally superior and ethically strong,
whea in turn shall contribute to the advancement of society and humandind.,

(#) mission

Department of Information Technalogy, Sl Sairam Engineering College s committed Lo

M1 Provide guality education in Infermation Technology and also create technologically
renad and Intellectually inspiring environment ;

M2 Focus on research and development of technalogies by engaging in value added
courses and on evolution of digital ervironment

M3 Design and Develop state-of-the arl on learning, creativity, innovation and inculcate
in theerm ethical, social and moral values,

M4 Establish continuous Industry institute Interaction, participation and collaboration to
contribute job ariented skilled i1 Engineers by improving their entréprensurial skills,
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Curticulum [ T |
AUTONOMOUS CURRICULA AND SYLLABI

SEMESTER | . T
WEEK HOURS
-Tu w FOREIRE L]Tr m S
THEORY
1| 24BSMAIDY | Metrices and Calculua B ol I I 0 N .
2 | 2HSENID | Commuricative English ije|o k] i
1 | 2eE5PHI0! | Engirearing Prysics 3|o o i i
4 | 24B5CY10Y | Engreering Chamisty ijeje 4 L
5 HESCEIN | Problam Sebving and Programmng n C i (1] (1 4 |
8 | 2H5TA01 | Hesitage of Tamis 1 (e [a 1 1
PRACTICALS
1 | 24ESGE102 | Engraesing Pracices Ladoriony 0o |4 [ 2
2 | 24e5PL1G1 |Programming in C Labosmaiory 0o |z ] 1
VALUE ADENTIONS - |
Z4ECIDN0N | kdea Engnaarng Lab - [l 7 7
2 | 2ENTPIDT | Funcional Lite Skis ]| z 1
OMLINE SUPPLEMENTARY
| | s recormmended by BOS
Total T FT]
SEMESTER Il
Ml COURSE TITLE TT :mlmi o creoms
THEQRY
1 | 24B5MAz01 | Dmorete Stuchres = HERE 5 4
2 | 2ansenzot |Prolessionsl Erglsh 2Jolo] 2
3 MBESPHR0] | Plysics for Information Scenco 3 (1] [0 3 ]
4 | 24B5CY201 | Chemestry for Environment and Sustainabiity| 3 | 0 | © 3 3
5 | 24ESGE1D |Enginesrng Graphics tlaje 3 i
6| MHSTA20 | Tamits nd Tachmolagy HERE 1 4
7 | 24msNC201 [WCE Courss Level 1* zlolo ] [
PRACTICALS
1 | M4B5PL10Y |Physics and Chemisiry Laboraioey oo |4 4 2
2 [ 2ampr20r [00PS Using Jeva Laborgioryweti Theary | % | 0 | 4 5 1
VALLE ADDTIONS - §
1 | 24E50201 [ides Engneenng Lak - i ooz ] 1
2 | 24ENTP207 |Digest Dyramica oo |2 2 o
ONLINE SUFPLEMENTARY
1| 24ESMCI0N | 1S Ofice (Mandstary - MC) o 0 ¢f o | o
Totasl 12 z
“ordy for NCC cadshs
w by | il \"“F nﬁ'kc'.__"“'."—_.,
CHA R tadies
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[ Cumcubm [ 1T |

AUTONOMOUS CURRICULA AND SYLLABI

SEMESTER I Regulations 2024
s | counse WEEK HOURS | coaracr|
we | T COURSE TITLE L[ 7 # | PeRons CREDITS
THEORY
1 | 24BEMAID1 | Statstics and Linoar Aigetra I I 4 4
2. | 24CSPWEH | Digitad Dvessign and Camputer Onganization
with Labioralory ilo ]z H 4
| 3 | 2ETTRCA0 | Data Siruciines and Algorihims FHEN K ] 3
4 | zamPcanz | Software Engineerng aJofo] @ 3
5 | 24TPW301 |Datsbase Maragemeni Systams
witf: Laboraiory xlela] wi] i
-] Z4HSMCI | Uriversal Human Values - 1|
Undarstanding Harmany oo ] 3
7| 24HSNCIN [NCC course Laved 2 (oo ] ]
FRACTICALS
1| zatPL30r | Dato Siructses ang Algorthens Laboratery [ 0 [0 [4] « | 2
VALUE ADDITIONS - 1
1| 3AMD301  [innovaton Desgr Laberatkory « | ‘HENF 2 1
7 | zumeann |aptnude Sk -1 e Jol]z 3 1
OMLINE SUPPFLEMENTARY
1 1
T4EBNCHD ?ermr%mhgﬂﬂhm i | o . ;
e Total 1 25
"orty bor N CagmiE
SEMESTER IV
WEEK FOURS
g [ COURSE TITLE Llfl'wm“
THEORY
1 | 24mSma07 |Probabiity and Dueuing Theory HERE B i
2 | 24ITPCA0T | User Inteslacediser Experince (VL)
Dessigning Skila 1|0 |a < 3
3 | 24TPc40z [Microconwolier and Emosated Sysem 1 oo 4 3
1 | 24TPWAI | Cperating Gysiem With Laborsiary 1[0 |2 5 i
"5 | 24ITPWa0Z |Pricipies of Compier Designwith Laboratory| 3 | 0 | 2 | 5 | 4
6 | dMee0Exxx |Opon Egclvg - ¥ ifeje 3 3
7 | 2EHENCAET |NCE Course Lovel 3° HERIE ] ]
PRACTICALS
1 | 2amPTast |Foundasons of Data Scisnce Laborstary
wilh Theary 110 |4 § 3
VALLIE ADDITIONS - IV
1 2ITD4M Inrevvalve Deson Laboralory - 1| 1] (] 2 2 1
2 | a4TTP4E |Aptide Skis - v loJ2] 2 ]
ONLINE SUPPLENENTARY F
Aa racommended by BOS
Tolal
| o | ium?
mmiwd'“




| Curriculum /_|T |

AUTONOMOUS CURRICULA AND SYLLABI

Regulations 2024
SEMESTER V
WEEK
o] [l COURSE TITLE T TS CONTACT crenims
THEORY
1| SATPCS0 | Compuier Netwarks yJe Jo[ o 3
2 | 2amewsot [wab Technology With Laboriony a[e 2] s 4
& MRKELSKY | Prodossional Elpcte - | 3 0 a 3 3
3. | SUOELSYY | Prokessional Elecines -1 30 jo] & 3
S | MENOESXX | Open Elocti - |8 iloa 3 3
B | MMBMCS01 | Constilubon of Indin 2o Jo] 2 0
PRACTICALS
1| MITPLADT | Comguter Masworks Laborstory
(CIEC0 Platioem) oo |a] 4 ?
VALLE ADDITIONS - ¥
% | P4ITTPSON | Skl Erhancament o JoJ2] 2 1
2 | MIMIDSN | Poictype Devaopmenl Laborsiony - | oo |2 2 1
ONLINE SUPPLEMENTARY
] ].‘.}mcmwmdndbpm Total i p ] 20
8 Cyber Sacusity Do partman! Spacific
SEMESTER VI
e HOURS | cowtacT]
no | “cooe PAME I L |7 | 7| Pemoos| SRE0TS
THEORY
1 | ZATTPCEOT | invoducton bo Adtifical Inteligence 3o o[ 3 3
i | MaxELve | Professonal Elecive - Il 3 |oja 3 3
1 | MaxELbwe |Prloasienal Blecive - IV a o o] s 2
1| PMuElbn |Prolessiena Bectve -V 1[0 fa| & 1
§ | HHEMG5 |Ponciples of Engneoring Managamant 3]0 |8 i i
B, | e4RADEGN | Doen Begave - i 3lo ol 3 i
PRACTICALS
e e — lofofa] & | 2
VALUE ADDITIONS - V1
1| 240TTPEOY | Technical Ski ole 2] 2 0
1 | 24MiD601 | Protoeype Duvslogment Lab - 1 o Jo [2] 2 1
ONLINE SUPPLEMENTARY
| | s recommendea by 805 Towd | 28 | a
" " | i | "“ﬁ ik ——
Academic Cowncll Mesting CHAIRMAN
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AUTONOMOUS CURRICULA AND SYLLABI

Curiculum /T |

Regulations 2024
SEMESTER VII
] e COURSE TITLE ‘:EFTFEP— SERos | CREDITS
THEDRY
1 | MITPERN | Cryptography and Netwerk Sacurity Y]o Jao i 3
2 | MxELTe | Professional Elecive - V1 sjojeo] 3 3
1 | MuELTyy |Prfessonal Elecive - VIl 1]oJo ] 3
4 | Bxx0Ewo: | Open Bectve - IV A ERE 3 ]
5 | 24MGEL701 |Creative bmovaiion and Enpepreneursip | 2 | 0 [0 | 2 2
PRACTICALS
1| 24ITPLTON | Metwork Secunty Laborsiory Do ja] o 2
2| 2iTP70t | Projact Work - Phase | e Jo sl &
VALLUIE ADOITIONS - Vi
1| 2070 | Company Spacéic Skils Tolelz] =111
DHLINE SUPPLEMENTARY 11
As receenmonded by BOS L1 1 G -
Total n 2

SEMESTER Vil

s | couse "DT“ CONTACT]

MO o8 COURSE TITLE NLErT - | PERDos | CREDITS
1 | ulen [Pubssonal Bectve - Vil [3Jo o] )] 3

ALS
1 J2utrnt [Pmiec Wo - Phasell [eJoJu] w] s
VALUE ADDITIONS - Vil
N [oeJoJa] s 3
Total u | u
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PROGRAM EDUCATIONAL OBJECTIVES (PEOSs)

PEOY  Graduateswill embedin appiying Ine mathematical and engineering knowledge n
solving problems in digital enviranment and understanding Industrial
requiremeants

PEOZ Graduates will excel in Research. des gring & developing solution for complex
pronkems in the field of IT by adapting to the rapid techn clogical advancemants,
thersby increasing industrial colla boration,

PEO3  Graduatesare inculcated with [felang learning to function as an indhidual or team
wilh ethics & social responsibilty, for the advancement of sociely and service fo
humankind,

PED4  Graduales are frained in techrical skills using modarm tools 1o soive real time
problems and evolve as entreprenaurs inthe fisld of Infarmation Tachmology.

PROGRAM SPECIFIC DUTCOMES (PS0s|

Information Technology Program Students will be abie o'

PSO 1 Ability to build network based wab application using differant secured software
design concepts

PSO2  Ability to design, implement and test information systerns archidecture 1o meet
spacific soltwara requirements folowing the ethical valuss

COMPONENTS OF THE CURRICULUM (CocC)

GoursaComporent | aramambrof | arcompe | 961 A
cradits of the m hours

Basc Soences (BS) 18 32 k1
Engnaaring Sciarcas (ES) 5 16 it
Humanities and Social Scionces (HS) ] 13 13
Professonal Elacties (EL) 16 26 28
Program Cose + Program Lab (PG+PL) 17 37 2
Fregram theory with Lab (PW) |

Program Lab With Theory [PT) 16 35 26

Open Electve (OF) 7 12 12
Teaining & Placement [TF) ? 14 4
Innizreatlon & Devalapment (10} Project iP) 10 3z 16
Intamships () Z 8 3
Mandatory Courses (NC) A 4 NA

Tedal 230 168
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MODULE V1 FOURIER SERIES 12

Fourier series - Convergence of Fourter series - Hall range sine and cosine
seties - Parseval's theorem:
TOTAL: 60 PERIODS
TEXT BOOKS:
1. Advanced Enginecring Mathematics, Erwin Kreyselp, 9th Edition, John
Wiley & Sans, 2006,
2, Calculus and Analytic geometry, GB. Thomas and R.L. Finney, 9th Edition,
Pearson, Reprint, 2002,

REFERENCES:
1. Higher Engincering Mathematics, B. V. Ramana, 11th reprint, Tata McGraw-
Hill, Neswr Dielhi, 2010,

2. Engincering Mathematics for first vear, T Veerarajan, Tata MeGraw-Hill,
New Delhi, 2008.

3. A text-book of Engineering Mathematics, NP Bali and Manish Goyal, 9th
Edition, Laxmi Publications, Repring 2008,

4. Higher Engineering Mathemaltics, B. 5. Grewal, 40th Edition, Khanna
Publishers, New Delhi, 2007.

WEE REFERENCES:

1. hitps://testbool.com/maths/cayley-hamilton-theorem

2. hrtps:/ fwwwiitgacing/rafik/Tulorials /MA-102/ 2013 flect- 10, pdf

3. hitps://msunimelbedu.au/__dara/assers/pdf_file/0007 /2516596,
functions_sev_varpd(

htips: f fwwwomecmath.ner/VectorCalculus. pdf

https:/ fegyankosh.acin/bitstream;/ 123456789 /64855 1 /Unitd.pdf
https:/ fwilliamsg].people.charleston.edu/Fourier %20 Series pdf

;o

ONLINE RESOURCES;

https:/ fwarw youtube.com fwateh?v=a]DIt_Xv-mM
https: / fwww.youtube com fwatch?v=Bh 3y Y0im5XU
https: / fwwwyoutube.com fwatchfv=LGxE_vZYigl
hutps: / fwwwoyoutube com fwatchfv=mal QmE 15131
https: / fwwwyoutube.com fwatchhw=0PMwd GYz5 Une
https:/ /www.youtube.com fwatch?v=1mMYaPkXcNI

A e e
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COURSE OUTCOMES:
Upoencompletion of the course, the student should be able to:

L

Diagonalize the matrix using orthogonal transformation and apply Cayley

Hamilton Theorem to find the inverse and integral powers of a square

matrix. [K3)
2. Evaluate the limit, examine the continuity and use derivatives to lind
extreme values for functions of several variables, (K3)
3. Compute the derivatives of scalar and vector point functions. (K3)
4. Usethe vector point function to establish the relation between line, surface
and volume integrals, (K3)
5. Apply double and triple integrals to find the area and the volume of a
region. (K3)
6. Compute Fourier series expansion of a function. (K3)
CO-POMapping:
PO1 | POZ | POX | PO4 | POS | PDE | POT | POB PO0 | PO
em | 3 = 3 3 -
= H} 3 - - - .
cos | 3| - - o 2 = .
cod |3 - - - - - - -
cos | 3 - - z = 3
SEMESTER - 1
2LHSENT01
= COMMUNICATIVE ENGLISH T PRCPIC
506 NO. 4 0j0)3]3
OBJECTIVES:
& Develop the basic LSRW skills
& Acquire enhanced knowledge of English grammar
& |mprove modern and technical vocabulary
& Enhance the communicative and cognitive skills
® Interpret the texts and write reviews critically
Recommended by :ﬁ;
e Clamaty .¢m7
of Humaniles & Scn-as
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| Syllabus 7 1T |
MODULE-1 COMMUNICATION PROCESS 8
Listening - Informal conversations - Speaking - hasics in speaking - speaking
on given topics & situations - recording speeches and strategies to improve -
Reading comprehension - skimming/ scanning/ predicting - question &
answers - objective and descriptive answers - Writing - paragraph writing,
personal notes - Language Development - parts of speech, prefix, suffix, word
formation

MODULE-Il  LANGUAGE BARRIERS, LEVELS AND CHANNELS tH
Listening -interviews - Speaking - describing a simple process - asking and
answering questions - Reading - critical reading - finding key information in a
given text — ideation, mind mapping - Writing - dialogue, instructions -
Language Development - regular, irregular verbs, tenses, framing questions,

MODULE-HI NARRATION AND SUMMATION 8

Listening - long texts - TED talks - extensive speech on current affairs -
Speaking - role plays - asking about routine actions and expressing opinions -
Reading- longer texts & making a critical analysis of the given text - Writing -
essay [(comparative / analytical), jumbled sentences, recommendations -
Language Development - writing single sentence definitions, sequence words

MODULE-IV WRITING MECHANICS 7
Listening -debates and discussions - practicing multiple tasks -Speaking - self
introduction about friends,/ places/ hobbies - Reading -Making inference from
the reading passage - Predicting the content of the reading passage - Writing -
informal letters, e-malls - accuracy, coherence, brevity - Language
Development- single word substitutes, compound words- conditionals

MODULE-V  INTERPRETATION SKILLS 7
Listening- popular speeches and presentations - Speaking - Impromptu
speeches -Reading - articles - magazines - Writing - review writing, channel
conversion - bar diagram/ table, poster/ picture interpretation - Language
Development - modal verbs, eollocations, 2 1st century vocabulary

MODULE-VI COGENTEXPOSITIONS 7
Listening - Motivational speeches - Speaking - Debates and discussion -
Reading - analytical reading - newspapers - Writing - process description -
Language Development - volces, sentences expressing purpose, sy nonyms &
antonyms

TOTAL: 45 PERIODS

Recommended by
< |41 =)
Md“{i Hd’y “-1 f.ﬂw[}j}ﬁ;mjy
Mooieg M. ©__ Duet BB ontg of Sactih
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[Syllabus / JT |

TEXT BOOKS:

L. Board of Editors. Using English: A Coursebook for Undergraduate
Engineersand Technologists. Orient Blackswan Limite i, Hyderabad: 2015,

2. A Course in Technical English, D, Praveen Sam and K.N. Shoba, Cambridge
University Press, 2020

REFERENCES:

1. Anderson, Paul V. Technical Communication: A Reader - Centered
Approach, Cengage, New Delhi, 2008,

L. Smith-Worthington, Darlene & Sue Jefferson. Technical Writing for
Success, Cetigage, Mason, USA, 2007,

3. Grussendorf, Marion, English for Presentations, Oxford University Press,
Oxford, 2007,

4. Chauban, Gajendra Singh and etal Technical Communication [Latest
Revised Edition). Cengage Learning India Pvt, Limited, 2018,

WER REFERENCES:
L. https:/ fonlinecoursesnplelacin/nocl % hs31/preview
2. hnps/ fwwwomyenglishpages.com,/speaking /#google_vignette

ONLINE RESOURCES:

1. https:/ /wwPearson.com/english/catalogue /business-english /technical-
english.html

&. https:/ fww.eambridgeenglish.org/learning-english free-resources/

OUTCOMES:

Upon completion of the course, the student will be able to:

L Improve understanding and application of listening, speaking reading,
and writing skills (K2)

2. Demonstrate the ability to write personal notes, clear and coherent
paragraphs (K2]

3. Apply analytical skills to write essays, rearrange jumbled sentences, and
lormulate recommendations (K3)

4. Apply skills to develop email etiquette and construct professional emails
andinformal letters [K3)

5. Analyze and interpret dala o write comprehensive and effective reviews
(K3)

6. Enhance vocabulary, improve grammatical accuracy, and confidently
engage in debates (K2)

Recommended by
Board of Stedies of
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CO-PO, PSO Mapping:

fot | o2 | o3 | pot | pos [ poe [ vor [ pon [ poa | pom | mori | psor | pec
| - |- . " | . . ° 3I. & B |
con ' =l 15 3l -] 2 :
o | - = 2 . - - 3 - F
coe : = - a . 2
cos| - | - ala = |l a]x] 2
cot sl oo fise | o I ENE =] 5

SEMESTER - 1

24BSPH101 LIT|P|CPIC
: ENGINEERING PHYSICS !
S0G NO, 57,911 3|(0(0|3(3
OBJECTIVES:
& Tounderstand the basic concepts of mechanics and its use in
engincering applications.

¢ Tounderstand the concept of waves and lasers and its applications.

®  Toillustrarte the various laws of electromagnetic waves and its
applications.

& Toapply the concepts of quantum mechanics to engineering studies,

Ta understand the basics of crystal for engineering applications.

# Toidentify the basic principles involved in thermal physics and its
applications.

MODULE-1 PROPERTIESOF MATTER H
Elasticity - Hoole's law- Poisson's ratio - Stress - strain diagram and its uses -
Twisting couple - shaft - Torsion pendulum: theory and experiment - bending
of beams - bending moment - cantilever: theory and experiment - uniform and
non-uniform bending: theory and experiment - I-shaped girders.

MODULE-Il MECHANICAL WAVES AND LASERS 7
Waves on a string - standing waves - traveling waves — Energy transfer of a
wave = Reflection and refraction of light waves - interference ~Theory of air
wedge and experiment - Theory of laser - characteristics = Spontaneous and
stimulated emission - Einstein's coefficients — population inversion - Nd-YAG
laser, CO2 laser - Basic applications oflasers in industry.

Recommended by 1 6| '
muu—u.&ﬂ(l E;'ﬂmr,zxm&*’ﬂ -
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Syllabus 7 T |
MODULE - 11 ELECTROMAGNETIC WAVES 8
The Maxwell's equations - wave equation; Plane electromagnetic waves in
vacuum, Conditions on the wave field - properties of electromagnetic waves:
speed, amplitude, phase, orientation and waves in matter - pelarization -
Producing electromagnetic waves - Energy and momentum in EM - Reflection
and transmission of electromagnetic waves from a non-conducting medium
viicuum interface for normal incidence.

MODULE -1V BASICAND APPLIED QUANTUM MECHANICS 7
Black body radiation = Planck's derivation - Electrons and matter waves -The
Schrodinger equation (Time dependent and time independent forms) -
significance of wave function - Normallzation -Free particle - particle in a
infinite potential well: 10, 20 and 30 Boxes; - Barrier penetration and
quantum tunneling (qualitative] - Scanning Tunneling Microscope.

MODULE-V CRYSTALPHYSICS 8
Single crystalline, Polycrystalline and Amorphous materials - single crystals:
unit cell, crystal systems, Bravais lattices, directions and planes in a crystal -
Miller indices - Interplanar distance - X-Ray diffraction - Caleulation of
number of atems per unit cell - Atemic radius - Coordination number -
packing, factor for SC, BCC, FCC and HCP structures - Polymorphism and
allotropy. Crystal Growth: Chochralskitechnigque - Molecular beam epitaxy.

MODULE-VI THERMAL PHYSICS 7

Tramsfer of heat energy - Conduction, Convection and Radiation - Thermal

conductivity, Forbe's method and Lee's disc method - Conduction through

compound media - series and parallel methods - Heat exchangers -

Refrigerators and Solar water heaters,

TOTAL: 45 PERIODS

TEXT BOOKS:

. B.K. Bhattacharya & TPoonam, "Engineering Physics”. Oxford University
Press, 2015,

2 RK Gaur & 5L, Gupta, “Engineering Physics”. Dhanpat Ral Publishers,
2012,

3. BK Pandey & SChaturvedi, “Engineering Physies”, Cengage: Learning
India, 2017,

4. V. Rajendran, "Engineering Physics®, Me Graw Hill Publications Ltd. New
Delhi, 2014,

5. M.N. Avadhanulu And P.G. Kshirsagar, “A textbook of Engineering Physics”,
S.Chand & Co Ltd. 2016,

Recommended by )
Board of Studies of H"Y{:’h R e #’
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REFERENCES:

L. D.Halliday, Resnick & | Walker, “Principles of Physics”, Wiley, 2015,
2. RA Serway, & |W. Jewett, “Physics for Scientists and Engineers", Cengage
Learning 2010,
3. NK.VermaPhysics for Engineers”, PHI Learning Private Limited, 2014.
4. RA. Tipler & G, Mosca "Physics for Sclentists and Engincers”, WH. Freeman,
2020,
. Brijlal and Subramanyam, “Properties of Matter”, 5. Chand Fuhlishing,
2018,
6. Shatendra Sharma & |yotsna Sharma, “Engineering Physics”, Pearson,
2018.
7. Arthur Beiser. "Concepts of Modern Physics’, MeGraw-Hill, 6th Edition.
2003,
8. Charles Kittel, “Inlroduction to Solid State Physics”, John Wiely & Sons. Bth
Edition, 2005,

i

OUTCOMES:

Upon completion ofthe course, the studentwill be able to:

L. Apply the coneepts of stress, torsion, and bending to study the mechanical
behavior of structural elements using theoretical and experimental
methods. (K3)

2. Analyze wave phenomena and interference to study energy transfer, and
evaluate laser principles with their industrial applications. {K4)

3. Examine Maxwell's equations and electromagnetic wave theory tn analyee
wave propagation, polarization and reflection-transmisgion phenomena in
different media (K4)

4. Utilize the principles of quantum mechanics to explain black body
radiation, matter waves, particle confinement in potential wells and
tunneling phenomena, (K3)

5. Examine and compare the characteristics of various crystal structures,
palymorphicforms, and crystal growth techniques, (K+4)

&. Apply the principles of heat transfer to determine the thermal conductivity
and explain the role of heat exchangers in refrigerators and solar water
heaters. (K3)

| Board of seutien of 45 gupt. ¢ .}6
ning o C_ w311 o i
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CO-PO,PSOMapping:
POI | PO2 | PO3 | POJ | POS | POB | POT | POB | PDO | POMD | POY

o | 3. |. I e e
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SEMESTER - 1

i ENGINEERING CHEMISTRY | L T P CP C

SBENG AZESILALY _ 3/0(0|3|3
OBJECTIVES:

®  Toenumerate the importance, synthesis, and applications of
polymers.

& Toimpart basic knowledge of chemistry and the principles invalved in
electrochemistry, energy storage devices, and thelr commercial
applications.

& Tofamiliarize the fundamental laws and concepts of important
photophysical and photochemical processes, as well as spectroscopy.

® Toexplore the fundamental concepts, laws, and principles of
thermodynamics, and apply its derivations to optimize and innovate
engincering processes across various disciplines.

& Tocomprehend the chemistry of fuels and combustion, and thelir

applications across various engineering and industrial processes.

& Togain an understanding of the emergence and challenges of
nanomaterials and nanotechnology across various scientifie and
technological disciplines,

MODULE-1 POLYMER CHEMISTRY 8

Polymers: Definition, Degree of polymerization, Functionality of monomer,
Classification of polymer with examples, Types of polymerization, Mechanism
of addition polymerization (Free radical mechanism],
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Plastics: Definition and Characteristics - Thermoplastics & Thermaosets,
Preparation, properties and engineering applications of plastics -PVC. Teflon,
Keviar and Bakelite.

Fibers: Characteristics fibers - Preparation, properties and applications of
Nylon and Dacron. Blodegradable polymers & Conducting Polymers:
Characteristics, Classification and theirapplications.

MODULE-11 ELECTROCHEMISTRY AND BATTERY TECHNOLOGY 7
Electrochemistry: Types of Cells (Electrochemical and Electrolytic cell) -
Redox reaction - Single and Standard electrode potential, Reference
electrodes - SHE, Calomel electrode, Measurement of Single Electrode
Potential, Nerns't equation [Derivation & Problems), Electrochemical serics
and its significance.

Batteries: Evolution of batteries — Primary and Secondary battery (Lead acid
hattery). Mext Generation Battery Technology [NGBT) - Solid-state batteries
{Lithium-ion), Sodium-ion batteries,

MODULE- 11 PHOTOCHEMISTRY & SPECTROSCOPY 7
Photochemistry: Laws of photochemistry - Grotthuss-Draper lTaw, Stark-
Einzteln law and Lambert-Beer Law. Quantum efliciency - determination-
Photo processes - Jablonski diagram (lnternal Conversion, Intersystem
crossing, Fluorescence, Phosphorescence], Chemiluminescence and Phoro-
sensitization.

Spectroscopy: Llectromagnetic spectrum - Absorption of radiation -
Electronic, ¥ibrational and Rotational transitions. UVevisible and IR
spectroscopy - principles, instrumentation (Block diagram only).

MODULE-1V CHEMICAL THERMODYNAMICS 8
Terminology of Thermodynamics - Laws of Thermodynamies - | law -
Significance - Mathemartical formulation and its applications. 1l law - Need for
the L law, Second law: Entropy - entropy change for an ideal gas, reversible and
irreversible processes, entropy of phase transitions; Clausius inequality.
Helmholtz and Gibbs free energy functions, Criteria of spontaneity, Maxwell
relations, Gibbs-Helmholtz equation, Van't Hof1sotherm and Isochore,

MODULE-V FUELS a8

Fuels: Introduction -Classification of fuels - Coal - Analysis of coal [ proximate
and ultimate). Carbonization - manufacture of metallurgical coke [Otto
Holfmann method) = Petroleum - manufacture of synthetic petrol [Bergius
process). Knocking - Octane number and Cetane number — Gaseous fuels -
. Liquefied petroleam gas (LPG). Biofuels -

|10 | ] -
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Combustion of fuels: Introduction — Calorific value - Higher and Lower

Calorific values- Theoretical caleulation of Calorific value{Dulong formula) -
Flue pas analysis [ORSAT Methad).

MODULE-¥1 NANODCHEMISTRY 7
Introduction - Tvpes of nanomaterials - Emergence and challenges in
nanotechnology- Synthesis routes for nanomaterials; Bottom-up and top-
down approaches - Sol-gel, precipitation, Thermolysis, Laser ablation,
Chemical Vapour Deposition (CVD), Electron deposition - Properties of
nanomaterials- Mechanical properties, Chemical, Optical, Electrical and
Magnetie properties-applications of nanomaterials [Gold nanoparticles as an
example]. Quantum Dots - concept, properties and applications.
TOTAL: 45 PERIODS
TEXT BOOKS:
1. §.5.Daraand 5. 5. Umare, "A Textbook of Engineering Chemistry”, 5. Chand
& Company LTD, New Delhi, 201 5.
2. P.C.Jainand Monika Jain, “Engineering Chemistry” Dhanpat Rai Publishing
Company [PILTD, New Delhi, 2015,
3. S Vairam, P Kalyani and Suba Ramesh, "Engineering Chemistry”, Wiley
India PYT, LTD, New Delhi, 2013,
4. Ravikrishnan A, ‘Engineering Chemistry’, S5ri Krishna Hitech Publishing
Company Pvi Lid, New Edition 2024,

REFERENCES:

1. Friedrich Emich, "Engineering Chemistry”, Scientific International PVT,
LTD, New Delhi 2014,

2. Prasanta Rath, "Engineering Chemistry”, Cengage Learning India PYT, LTD,
Delhi, 201 5.

3. Shikha Agarwal, “Engincering Chemistry-Fundamentals and Applications”,
Cambridge University Press, Delhi, 2015,

4. Chemistry of Nanomaterials Vol.1 5.5.R Kumar Challa (Ed].

5. Advanced chemistry by Phillip Matthews Vol.1 and Vol 2.

6. Chemistry In Engineering and Technology Vol. 1 & 2, |.C. Kuriacose and |.
Rajaram.

7. Applied chemistry - A textbook for Engineers and Technologists by H.D.
Gesser

8. Chemiecal and Electrochemical Energy Systems, R, Narayanan, .
Viswanathan, University Press India Limited,
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OUTCOMES:

Upon completion of the course, the student will be able to:

1, Explain the importance of polymers in science and technology, describe
their roles in different applications and discuss their impacts on modern
advancements. (K3)

2, Recognize the basic principles of electrochemistry and describe their
application in battery technologies. (K3)

3. Apply the concepts of key photophysical and photochemical processes, as
well as spectroscopy, to develop and optimize various applications. (K3)

4. Describe the principles of the second liw of thermodynamics and its
derivations to analyze engineering ap plications across alt disciplines. (K3)

5. Categorize the chemistry of fuels and combustion and their applications at
various levels. [K3)

6. Demanstrate the knowledge of nanomaterials, including their properties,
behavior, interactions and applications across various disciplines of
science and technology. (K3)
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oo | PROGRAMMING IN C 300 33
OBJECTIVES:
o lnterpret Mathematical problems using algorithms, Aowchart and
preudocode,

e Tounderstand the programming language.
To develop C Programs using basic Programming Constructs, Loops.
Arrays and Strings.
L] 'Jn develop applications in C using Functions, Polnters and Structures,
rations and File Handling in C.
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MODULE -1 INTRODUCTION TO PROGRAMMING AND ALGORITHMS

FOR PROBLEM SOLVING 7
Introduction to Preblem Solving through programs- Algorithm-
Flowchart-Pseudocode-Memory, Variables, Values, Instructions, Programs-
compilation process-Syntax and Semantic Errors- The language of C : Phases
of developing a running computer program in C - Character set - Constants -
Keywaords - Primitive data types - Declaration, Type Conversion.

MODULE-II BASICS OF CPROGRAMMING T
Sequential- Arithmetic Operators, Relational Operators, Logical Operators,
Increment Decrement Operators, Bitwise Operators, Assignment Operators
and Expressions, Precedence and Order of Evaluation, selective - If, Else-If,
Switch- repetitive structures-for, while, do while, Nested loops, go ta, breal,
continue -Finding maximum of 3 numbers, Unit converters, Interest
calculators, multiplication tables, GCD and LCM, Prime number generation,
MODULE- 1l ARRAYS ANDSTRINGS 2]
Introduction to Arrays: Declaration, Initialization - One Mmensional Array -
Fxample Program: Computing Mean, Median and Mode - Two Dimensional
Arrays - Example Program: Matrix Qperations [Addition, Scaling,
Determinant and Transpose) - String Operations: Length, Compare,
Concatenate - Copy = Selection Sort « Linear and Binary Search.

MODULE- IVFUNCTIONS AND POINTERS 9
Introduction o Functions: Function Prototype, Function Definition, Function
Call, Built-in Functions (String Functions, Math Functions} - Becursion -
Example Program: Computation of Sine Series - Soentific Calculator using
Bullt-in Functions - Binary Search using Recursive Functions - Factortal and
Fihonacci Generation - Towers of Hamoi prohlem - - Pointers - Polnter
Operators — Pointer Arithmetic - Arrays and Pointers -Array of Pointers
Example Program: Sorting of Names — Parameter Passing: Pass by Value - Pass
by Reference - Example Program: Swapping of Two Numbers using Pass by
Reference.

MODULE-V STRUCTURES 7
Structure - Nested Structures - Pointer and Structures = Arvay of Structures -
Example Program using Structures and Pointers - Self Referential Structures -
Dynamic Memory Allocation - Singly Linked List - Typedef,

MODULE- VI FILEPROCESSING 7

Flles — Types af File Processing: Sequential Access, Random Access -
Sequential Access File - Example Program: Finding Average of Numbers stored
in Sequential Access File - Random Access File - Example, Program:

113 | &
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Transaction Processing Using Random Access Files - Command Line
Argumenis,

TOTAL: 45 PERIODS

TEXT BOOKS:

1. RG Dromey, "How to solve it by Computers”, Reprint, PHI Publishers,
2011,

2, Reema Thareja, "Programming in € Oxford University Press, Second
Edition, 2018.

3. Kernighan, B.W and Ritchie [LM, "The € Programming language’, Second
Edition, Pearson Education, 201 5.

REFERENCES:

1. Yashwant Kanetkar, "LetusC", 18th Edition, BPE Publications, 2021,

2. Byron Gottfried, "Programming with C", Fourth Edition, Tata McGraw Hill
Education, 2018,

3. Paul Deitel and Harvey Deitel, “C How te Program’, Seventh edition,
Pearson Publication, 2001 5,

4. Jeri K. Hanly & Elliot B.Koffman, "Problem Solving and Program Design in
C”, Pearson Education, 2013,

5. Pradip Dey, Manas Ghosh, "Fundamentals of Computing and Programming
inn C*, First Edition, Oxford University Press, 2009,

. Anita Goel and Afay Mittal, "Computer Fundamentals and Programming in
L%, Dorling Kindersley (India) Pvt. Ltd., Pearson Education in South Asia,
2011,

7. Hanly | R & Koffman E.B, “Problem Solving and Programme design in C°,
Pearson Education, 2009,

WEB REFERENCES:

1. hitps:/ fewwlearn-c.org/

2. https:/ feodeforwinorg/

3. https:/ /www.cprogramming com

ONLINE RESOURCES:

1. hueps:/ fwwwlinuxtopia.org fonline_books/programing_books/gnu_c_
programming_tutorial

2. hitps://nptelacinfcourses/ 106105171
3. hutps:/swayam.goving/nd1_nocl?_cs42/preview

Recommended by gg]\"ilt;:
it _CSE 0| 14 CHAIRMAN
S0 Board of Studies
. ] Dué: Depsrent of Camgules Somnce st Engrering
Sri Sairam Engineening College




| Sylabus /T |
OUTCOMES:
Upon completion of the course, the student will be able to:
1. Solve basic problems using algorithms, flowcharts, and psesdo code.[K3]

2. Analyze the various programming constructs for basic computational
problems.[K4)

1. Implement simple C programs using arrays and strings. (K3)

4, Use functions, recursion, and polnters to perform caleulations, searching,
and sorting.(K3)

5. Apply structures and dynamic memory allocation in handling complex
programming tasks. (K3)

6, Organize sequential and random file processing techniques to provide
solutions for real-world computational problems. (K4)
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OBJECTIVES:
+  Develop nterest for classical language and literature to promote Tamil hentage
«  Understand the ancent Tamil sculpiures, folk and martial arts and contribution of
Tarmil i the freedom of India
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UNITI LANGUAGE AND LITERATURE 5
Language Families in India - Dravidian Languages — Tami as a Classical Language -
Clazgical Literature in Tamil - Secular Mature of Sangam Litarature — Distrbutive Justice in
Sangam Literature - Management Principles in Therukural
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Unitll MEDIEVAL AND MODERN LITERATURE ]
Tamil Epscs and Impact of Buddhism & Jainsm in Tamil Land - Bakihi Literalure Azhwars
and Nayanmars - Forms of mingr Poetry - Development of Modem literature in Tamil -
Contribution of Bharathtyar and Bharathidhasan,
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UNIT I HERITAGE - ROCK ART PAINTINGS TO MODERNART - SCULPTURE 5
Heso slone 1o modern sculpiune - Branze joons - Tribes and their handicrafts - Art of tample
car making - Massive Terracolta sculpiures> Vilage deifies> Thinnalluvar Slatue al
Kanyakumari> Making of musical instruments - Mridhangam® Parai> Veenais Yazh and
Madhaswaram - Role of Templesin Social and Economic Life of Tamis.
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UNITIV  FOLKAND MARTIAL ARTS 3
Therukoothu, Karagattam, Vilu Patty, Kaniyan Koothy, Ovilistiam, Leather puppatry,
Silambattam, Vialar, Tiger dance - Sports and Games of Tamils.
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UMITY  THINAICONCEPT OF TAMILS 5
Flora and Fauna of Tamils & Aham and Puram Concept from Tholkappivam and Sangarm
Literature - Aram Concept of Tamils - Education and Litaracy during Sangam Age -Anclent
Cities and Ports of Sangam Age - Export and Import durng Sangam Age - Cverseas
Conquestof Chokas.

vi g W sth h wemst
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UNITVI  CONTRIBUTION OF TAMILS TO INDIAN NATIONAL MOVEMENT AND
INDIAN CULTURE 5
Contribution of Tamils to Indian Freedom Struggle - The Cubtural Infiuence of Tamils over the
other panis of India — Seif-Respect Movement - Role of Siddha Medicine in Indigenous
Systems of Medicine - Inscriplions & Manuscripts - Print History of Tamil Books.

TOTAL: 30 PERIODS
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5. Social Life of Tamiis (Dr K K Fillay) A joint publication of TNTB & ESC and RMRL - (in
print)

B. Soclal Life of the Tamils - The Classical Period (Dr.S.Singaravelu) {Publishad by
Intemational Institute of Tamil Studies

7. Historical Heritage of the Tamils {Dr.5 V. Subatamanian> Dr.K.D. Thirunavukkarasy)
(Published by Intermnational Institule of Tamil Studies).

.  The Contributions of the Tamils to Indian Cultera (OrM.Valarmaths) (Publeshed by
Intermational Institute of Tamil Studies. |

9. Keeladi - Sangam City Coviization on (he banks of river Vaigai. . (Jointly Published
by: Department of Archagology & Tamil Nadu Text Book and Educational Services
Corporation> Tamd Nadu)

10, Siudees in the History of India with Specal Refarence to Tamil Nadu (DeK.K Pilay)
(Pubdished by: TheAuthar}

11, Porunai Ciilzation {Jointly Published by: Depariment of Archaealogy & Tamil Nadu
Teut Book and Educational Senices Corporations Tamil Madu)

12, Journey of Chilization Indus 1o Vaigai (R.Balakrshnan) (Published by, RMRL) -

Reference Book,
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OUTCOMES:

Upen completion of the course, the leamers will ba able to:

1. Gwnfld gEoudnsder wrorg  oomb sdlp BeosSuesmen
udufBdimriaa Students evaluate the history of language familes and Tamil
Iiteraturas (K3)

2 usgl wrysellel srésd Guim sulp Ges o smed
ufiigGenaidiprias Students understand Tamid lieratures nflvenced by
Phitosophical and religious traditions (K3

i siiyesdlar urem, o, ik sema WSl Lgglumiag
Gledidlpriset Students anatyze the artiglic raditons of Tamil Nadu such as rock
art, sculpiure, and painting [K3)

4 sablys prl Blund samseset i sheriiys semsiseatlser i memm
e ik g Qarardlprisar Siudents realize the significance of Tamil Nadu's folk
arts and martial arts (K3)

5 updmblpfet B sumpsilena Famiey Geddnriss Sudants
re-examine the ecological lifestyle (Thinal-based life) of the ancient Tamils (K3)

6. Gadh Sudsh udgnb Ekdhul ustiom g mblpissfor unsedli@smsn
[Elemeraym fdlnrimet Students recall the contribution of Tamids o the National
Movementand Indian culure (K3}
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SEMESTER - |
i ENGINEERING PRACTICES | L T P |CP C
SDGNO, 4,9, 12 LABORATORY ololglsl2

OBJECTIVES:

& To provide exposure (o the students with hands-on experience on
various basic engincering practices in Electrical and Electronics
Engineering Civil and Mechanical Engineering.

ELECTRICAL ENGINEERING PRACTICE

1. Residential house wiring using switches, fuse, indicator, lamp, and
energy meter,

2. Fluorescent lamp wiring.
Staircase wiring,
4. Measurement of electrical quantities - voltage, current, power & power
factor in RLE circuit,
Measurgment of energy using single phase energy meter.
6. Measurement of resistance to carth of clectrical equipment.

n

ELECTRONICS ENGINEERING PRACTICE

1. Study of Electronic components and equipment - Resistor- colour
coding, measurement of AC signal parameter (peak-peak RMS, period,
frequency) using CRO,

2. Study of logic gates AND, OR, EX-OR, and NOT.

3. Generation of Clock Signal.

4. Soldering practice - Components, Devices, and Circuits - Using general
purpose PCH,

5. Measurement of ripple factor of Half Wave Rectifier and Full Wave
Rectifier.

6. Simulation of Half Wave Rectifier and Full Wave Rectifier using
TinkerCAD.

CIVIL ENGINEERING PRACTICE

Buildings:
Study of plumbing and carpentry components of residential and industrial
1 i 15,

rhﬁ.l-}\r.h.{!_.; PIECESTER 5
Board of Studies of €ty dept. -
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Plumbing Works:

1. Study of pipeline joints, its lovation and functions: valves, taps,

couplings.unions, reducers, etbows in household fittings.

Study of pipe connections requirements for pumps and turbines.

3. Prepacation of plumbing line sketches lor water supply and sewage
wirks.

£

4, Hands-on-exercise: Basic pipe connections - Mixed pipe material
connection = Pipe connections with cifferent joining componeots.

5. Demonstration of plumbing reguirements of high-rise buildings:

Carpentry using Power Tools only:

1. Study of the joints in roofs, doors, windows and furniture.

2. Hands-on-exercise: Wood work, joines by sawing, planing and cutting,

MECHANICAL ENGINEERING PRACTICE

Welding:

1. Preparation of butt jeints, lap iolggs and T+ |oints by Shielded metal an
welding.

2. Gas welding demo practice.

Basic Machining:

1. Simple Turning and Taper turning.

2. Drilling Practice,

Sheet Metal Work:

1. Forming & Bending,

2. Model making - Trays and funnels

3. Different type of joints,

Demonstration on:

1. Smithy operations, upsetting, swaging, s=itlng down and bending.
Example = Exercise - Production of hesagonal headed holt

2. Foundry operations like mould preparation for gear and step cone
pulley.

3. Fitting - Exercises - Preparation of square fitting and V - fitting models.

TOTAL: 60 PERIODS

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS
Electrical

1. Assorted electrical components for housa wiring 15 5ets
2. Electrical measuring instroments 105ets
4. Racomymmended by
Ir fariand regulatormergency lamp } Each
Board of Studies o _r'h;_&_hfﬁ.f o & it !
MostingNo._Q _ Datee:} | B : CHAIRMAN
Board of Studier

Machanical Enginees




4. Megger 250V /500V) 1Mo
5. Power Tools:
Range Finder 2Nos
Digital Live-wire detector 2 Nos
Electronics
1. Solderingguns 10 Nos
2. Assorted electronic components for making circuits 50 Mos
1. SmallPCBs 10 Nos
4. Multimeters 40 Nos
Ciwil

1. Assorted components for plumbing consisting of metallic pipes,
plastic pipes, flexible pipes, couplings, unions, elbows,

plugsand other fittings. 15 Sets
2. Carpentry vice [fitted to work benth), 153 Nos
1. Standard woodworking tools. 155ets
4. Models of industrial trusses, doar joints, furniture joints Seach
5. Power Toaols:

Rotary Hammer 2Mos

Demalition Hammer 2Nos

Circular Saw 2 Nos

Planner 2 Nos

Hand Drilling Machine 2 Nos

Jigsaw 2 Nos
Mechanical
1. Arcwelding transformer with cables and holders BNos
2. Arcwelding transformer with cables and holders 5Nos
3. Welding accessories like welding shield, chipping hammer,

wire brush, etc. 5 Sets
4, Oxygenand acetylene gas cylinders, blow pipe and other

welding outfit. 2Nos
5. Centrelathe, 2Nos
6, Hearth furnace, anvil and smithy tools. 2 5ets

toolks, 25618
e 2Mos

utrifugal pump, ale-conditioner. . leach
WestingNo. __ 2 Datect_ 161" = LB i
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DUTCOMES:

Upeon completion of the course, the student will be able to:

L. Infer the values of resistance, peak to peak RMS values, time period,
frequency. [K2]

2. Outlinethelogic gates, rectifier, timer circuits and soldering practices. [K2|

3. Demaonstrate the measurement of electrical parameters such as voltage,
current, resistance, power and energy. [(K2)

4. Wustrate the residential wiring, staircase wiring and fuorescent lamp
wiring[K2Z]

5. Preparethe carpentry and plumbingjoints. [K2)

Perform the basic operations of welding. sheet metal work and basic
machining operations in Lathe and Drilling (K2)

=
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OBIECTIVES:

® Todevelop programs in C using basic Programming Constructs
o  Todevelop applications in C using Arrays and Strings

® Todesign and implement applications in C using Functions; Structures
Wns in C using Files Ek“%"t‘ M
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LIST OF EXPERIMENTS

L.
2.
3

1L
12.

13.
14.
15,
6.

17.
18.

19.

Write & program using |/0 statements and expressions,

Write programs using decision-making constructs,

Write a program to find whether the given year is a leap vear or not?
(Hint: not every centuey is a leap. For example 1700, 1800 and 1900 is
not a leap year)

Write a program to perform the Calculator operations, namely, addition.
subtraction, multiplication, division and square of a number.

Write a program to check whether a given number ks an Armstrong
number or not?

Write a program to check whether a given number 15 odd or even?
Write a program to find the factorial of a given number.

Write a program to find out the average of 4 integers,

Write a program to print half pyramid of *,

. Write a program to display array elements using two dimensional

ArTays,
Write a program to perform swapping using a function,

Write a program to digplay all prime numbers between two intervals
using functions.

Write a program to solve towers of Hanol using recursion.

Wirite a program Lo gel the largest element of an array using the
functiomn.

Write a program o concatenate two strings.

Write a program Lo find the length of String.

Write a program to find the frequency of a character in a string.

Write a program to store Student [nformation in Structure and Display
it

The annual examination s conducted for 10 students for five subjects,
Write a program to read the data and determine the following:

{a] Total marks obtained by cach student.
{b) The highest marks in each subject and the marks of the student who

secured it,

{c) The student who obtained the highest total marks.

20

Write a program to demonstrate file operations (eg count the number
of characters, words and lines in a file, replace a specific word with the
given word in the same file].

TOTAL: 30 PERIODS
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OUTCOMES:
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Upon completion of the course, the student will be able to:
1. Apply basic constructsarrays,strings functions and recursion for

executing C programming applications. [K3)

2, Analyze Cprograms involving pointers and structures.(K4)
3. Evaluateapplications usingsequential and random aceess files. (K5)
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OBJECTIVES:

& Tounderstand the significance of Millennium Development Goals
(MDGs) and Sustainable Development Goals [SDGs) of the United

Nations
* Tofamiliarize with SDG targets and indicators

# ‘Toidentify the Constitutional implementation pertaining to SDGs in

Panchayat Raj

& Toacquire knowledge of the State and the Central government

welfare schemes

e Torecognize the role of educational Institutions in community

development

®  Todevelop critical thinking skills to address complex societal

challenges through an Immerslon program

MODULE-1  United Nations Sustainability and the Sustainable

Development Agenda
Introduction to Sustainability

Millennium Development Goals (MDGs)
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MODULE -2 Universal 5DG Targets 4
® 506G Framework
HKey Components
Pillars of the SDGs
Targets of the Goals
Indicators of the Targets

MODULE-3  SDG and Indian Gram Panchayat k]
®  (Gram Panchayat
® Salient Features of Constitutional Amendments
®  Transition from 50Gs to LSDGs [Localizing Sustainable Development
Goals)
MODULE-4  Government Schemes 4
® Introduction to State and Central Government Schemes
®  Overview ol Government Schemes
® Localization and Implementation at the Regional Level
®  Impact on Local Communities

MODULE-5  Community Engagement 4
®  Key Recommendations of the National Education Policy

Guidelines for Fostering Social Responsibility

Awareness

Participation

Collaboration

MODULE-6  Idea Generation 12
® [mmersion Program
Focus Areas
® Channelizing ldeas
® Forming Working Teams for SDGs [Sustainable Development Goals)
TOTAL: 30 PERIODS

REFERENCES:

1. Joy Elamon and Ms, Mariamma Sanu George,"The Handbook on
Sustainable Development Goals and Gram Panchayats”, State Institute for
Rural Development [SIRD).

2. DeC.HE.Rene Robin, DePAShanthi | DrB.Thanuja & DV Yuvaraj “Salram
SDG Idea Engineering L.ah 1", Sri Sairam Engineering College.
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WEB REFERENCES

1. UN Sustainable Development Goals

2. huops:/ fermunivdigimating/nptel fcourses fvideo/ 109106200 fL30 htm
3. https://avece.digimatin/nptel feourses/video / 109106200/ L26.html

OUTCOMES:

Upon completion of the course, the student will be able to:

1. Analyse and apply the concepts of sustainability, Rural environment,Gram
panchayat and various government schemes to design innovative practical
solutions that address real life rural challenges. (K2)

2. Compare MDG'sSDG's and LSDG's to analyse village topology and identily
specific development targets to propose innovative rural solutions. (K4)

3, Analyse the attainment levels of SDG's and write a reflective report on local
community (k4]

4. Formulate problem statement based on local community needs and

propose innovative ideas for community development. (K4)

Perform an individual presentation of field ohservation by mapping them

with relevant $D6Gs and justify thelr significance for rural developmenL.

(K1)

[
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FUNCTIONAL LIFE SKILLS

OBJECTIVES:

Resolve common communication problems
Observe the effectiveness of nonverbal messagos
Communicate precisely through the digital media
Understand the importance of empathetic listening
Explore reading and speaking processes

MODULE -1 LISTENING 3
Technigues of effective listening

Listening and comprehending

Probing questions

Barriers to listening

Reflection from listening

MODULE- I SPEECH MECHANICS 5
Pronunclation

Enunciation

Vocabulary

Fluency

Commeon errors

MODULE-1II  READING SKILLS 5
Techniques of effective reading

Kinds of reading

Gathering ideas and information from the text

Evaluating the ideas and information

Interpreting the text from multiple angles

MODULE -1V WRITING ASPECTS 5
Writing process

Effective writing strategies

Different modes of writing

Optimizing the use of resources

Editing
Recommended by |
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MODULE -V PRESENTATION SKILLS 5
Types of presentations

MNonverbal communication

Understanding the purpose and the audience

Beginning and closure of presentations

Presentation tools and strategies

MODULE-V]  ARTICULATION ASPECTS 5
Perform exercises
Slow speeches

Long speeches
Monologues, Dialogues and Conversation
Feedback necessity
TOTAL : 30 PERIODS
REFERENCES:
1. Sen, Madhuchanda.2010, An Introduction to Critical Thinking, Delhi,

Pearson.

Effective Communication Skills Strategles for Success. Edited by Mitin
Bhatnager and Mamta Bhatnager. 2023, Pearson

Technical Communication: Principles and Practice, Meenakshi Raman and
Sangeeta Sharma, Oxford University Press, 2015

WEB REFERENCES:

1
2

https:/ fswayam.govin/nd1_nocl9_hs31/preview
https:/ fwww.myenglishpages.com /speaking/ #google_vignette

OUTCOMES:
Upon completion of the course, the student will be able to:

Employ reading, writing, and listening skills to communicate clearly in
academic and professional contexts.

Demonstrate confident oral communication and presentation skills using
appropriate tools and techniques.

Interpret ethical, Inclusive, and culturally aware communication in team
and societal settings
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OBJECTIVES:
® Tounderstand the fundamental concepts of logic, rules of inference, and
guantifiers.

® To learn the principles of mathematical induction, permutations. and
combinations.

® Togain knowledge of groups and normal subgroups in abstract algebra.

e To develop graph algorithms using the foundational concepts of graph
theory.

® To understand the concepis of lattices and Boolean algebra and their
applications.

MODULE-1  LOGICS 9

Basic Connectives - Truth Tables - Logical Equivalence - The Laws of Logic-
Logical Implications - Normal Forms - Rules of Inference - The use of
Quantifiers.

MODULE-Il  COMBINATORICS 9
The Principles of Mathematical Induction - Basic counting technigues -
Inclusion and exclusion - Plgeanhole principle - Permutation - Combination.

MODULE-111 ALGEBRAICSTRUCTURES WITH ONE BINARY

OPERATION 12
Semi Groups- Monoids— Groups - Subgroups - Cosels- Normal subgroups
-Lagrange's theorem.

MODUL-IV ~ GRAPHS 12
Graphs - Definition -Special types of Graphs- Matrix representation of Graphs -
Graph isomorphism- Path, Cycle, Connectivity - Eulerian and Hamiltonian
Graphs.

MODULE-V  LATTICES 9
Partial ordering - Posets - Lattices as Posets - Properties of lattices - Lattices as
algebraic systems - Sub lattices - Direct product and homomaorphism - Some
special lattices,
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MODULE-VI BOOLEANALGEBRA 9
Boolean Algebra - Definition - Identities of Boolean Algebra -Demorgan's
laws,

TOTAL: 60 PERIODS
TEXT BOOKS:

1. Discrete Mathematics and its Applications: with Combinatorics and Graph
Theory, Kenneth H. Rosen, Tth Edition, Tata Mctiraw -Hill Education Pvt.
Ltd,. 2015,

2. Discrete Mathematical Structure with Applications to Computer Science”,
|.P. Tremblay and R Manohar, Reprint, McGraw-Hill Education [India),
19497,

REFERENCES:

1. Discrete Mathematics with Applications, Susanna 5. Epp, 4th edition,
Brooks/Cole, Cengage Learning, 2010,

2, Discrete Mathematics, Norman L. Biggs, 2nd Edition, Oxford University
Press, 2002,

3. Discrete Mathematics, Seymour Lipschutz, Marc Lipson, Schaum's Outlines
Series, 3rd editdon, McGraw-Hill Education, 2009,

4. Elements of Discrete Mathematics; A Computer Oriented Approach, C. L.
Liu and D. P. Mohapatra, 4th Edition, Tata MeGraw -Hill Education Pvt. Lud.,
2012

WEB REFERENCES:

1. hotps:/ fwebstanford.edufclass/cs103x/ es103x-notes.pdl

2. hutps:/ fwww.es.cornell edu/~rafael (discmath.pdf

3. hitp://home.iticac.in/~arlal/book/mth202.pdf

4. https://drive.google.com/file/d/1-PqMUIqDim 1-AHQKS 213419721
VIW15/view

ONLINE RESOURSES:

1. https://nptelacin/courses /106106183

2. https:/ fwww.youtube.com/watch?v=x]U FEMESBIY &list=PLOBGZD1A
47252020

3. https://www.youtube.com/watch?v=4LITmsfDS4Y &list=PLEAYKSg4u
SQ2Wie_MQETUSRdx2ZcFai0&index=1 3

4. https:/ fwww.youtube.com/watch?v=jBsEKyx6R|0&ist=PLwdnzlV3iog
oVxVRCTH4SpDVM 1aoYoMHT

5. https://www.youtube.com/watch?v=rdXw7Psdvuc&list=PLHXZ90QG
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COURSE OUTCOMES:
Upon completion ofthe course, the student should be able to:
1. Construct mathematical arguments using logical connectives, guantifiers

and verify the correctness of an argument using symbaolic logic, truth
tables, (K3)

Z. Apply counting principle and mathematical induction to solve
combinatorial problems. (K3)

3. Explain the fundamental concepts of algebraic structures such as groups
and Boolean algebra. (K3)

4, Mustrate the concepts of graphs. (K3)
Apply the concepts of Lattices in the field ofcomputerscience, (K3 )
6. Applythe concepts of Boolean algebra in logical circuits. (K3)

L
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OBJECTIVES:
®  Acquire techniques for comprehending and critically analyzing
passages

& |mprove the communicative competence

» Enhance learners’ ability to read and write complex texts, summaries,
definitions and reports

& Write effective formal letters and reports

e Develop skills for preparing effective job application

Recommended by 132 |
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MODULE -1 EFFECTIVE COMMUNICATION (]
Listening - Listening to conversations - Speaking - making conversations in
real life occurrences - Reading - short stories, happenings - Writing -
autobiographical writing, preparation of checklist - communication and types
of communication - Language Development - subject - verb agreement,
commonly confused waords - spellings

MODULE-1T  BASICSOF TECHNICAL WRITING 5
Listening - listening to advertisements and products - Speaking - creating
greetings/wishesfexcuses and thanks - Reading - articles/novels - Writing -
summary of articles, writing modes, formats, compoesitions - Language
Development - reported speech, numerical adjectives

MODULE-IIl REPORTWRITING 4
Listening - listening to podeasts - Speaking - practicing telephonic
conversations - observing and responding. Reading - regular columns of
newspapers/ magazines - Writing - reports - feasibility, accident, preparation
of agenda and minutes - Language Development - cause & effect expressions,
dizcourse markers

MODULE-TV DIVERSE WRITING SKILLS 5
Listening = documentaries, anccdotes and short stories - Speaking -
expressing opinions using verbal and non-verbal communication — Reading
biographies/autoblographies, travelog, — Writing — formal letters — inviting
puests - acceptance/declining letters - Language Development- degrees of
comparison —embedded sentences - acronyms and abbreviations

MODULE-V CAREERCOMPETENCIES 6
Listening - expert talks - recommending suggestions & solutions - Speaking -
Debate- participating in a group discussion - learning GO strategies - Reading
- innovations, ideations - Writing - Job application, resume, - proposals
Language Development - verbal analogies — phrasal verbs

MODULE-V1 LEXICAL ENHANCEMENT 4
Listening - technical and general talks - Speaking - oral presentation with
visual aids - Reading - successful stories/autobiographies - Writing - writing
blogs - Language Development - common errors in English, idiomatic
L'KFII'I."ESIBHS

TOTAL: 30 PERIODS
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TEXT BOOKS:
1. Board of editors. Fluency in English: A Course book for Engineering and
Technology. Orient Blackswan, Hyderabad 2016,

2. Raman, Meenakshi, Sharma. Sangeeta [2019). Professional English. Dxford
University Press.

REFERENCES:

1. Bailey, Stephen. Academic Wriling: A Practical Guide for Students.
Routledge, New York, 2011,

2. Raman, Meenakshi, Sharma, Sangeeta. Technical Communication.
Principles and Practice. Oxford University Press, New Delhi, 2014,

3. Muralikrishnan & Mishra Sunitha, Communication skills for Engineers 2nd
ed. Pearson, Tamil Naduw, India 2011, P Kiranmai and Rajeevan, Geetha.
Basic Communication Skills, Foundation Books, New Delhi, 2013,

4, Vesilind Aarne P, Public Speaking and Writing Skills for Engineering
Students {2nd Ed), Lakeshore press, 2007

5. Richards, Jack C. Interchange Students” Book - 2. Cambridge University
Press, Now Delhi, 2015,

WEB REFERENCES:

1. https://swayam.govin/nd1_noc20_hs21/preview

2, https:/ /nptelacin/content/storage2 fnptel_datad /heml/mhrdfict)/
text/109106122 /lecl.pdf

3. https://takelessons.com/fen-in/search?service=English&sort=1%utm_

ONLINE RESOURCES:

1. heps:/ fwww.coursera org/specializations fimprove-english?

2. https:/ fwww.fluentu.com/blog/educator-english/business-english-
conversation-topics/

QUTCOMES:

Upon completion of the course, the student will be able to:

1. Demonstrate an understanding of various types of communication and
prepare effective checklists.(K2)

2, Summarize articles write ups (K2}

3. Construct feasibility reports, accident reports, survey reports and meeting
minutes (K3]

4. Apply skills to compose official letters with emphasis and clarity (K3)

Recommended by
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3, Compose job applications and technical proposals (K3)
6. Demonstrate the ability to express opinians in both oral and written forms
of communication [K2)
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OBJECTIVES:

e Tounderstand the essential principles of physics of conducting
materials, superconducting and optical properties of materials

# Toeducate the basic principles of semiconductor device and electron
transport properties

To become proficient in magnetic materials
To acquaint the basics of superconducting and optical materials
To acquire the basic working of nanoelectronic devices

To understand the basics of quantum computing

MODULE-1 CONDUCTING MATERIALS
Classical free electran theory - Expression for electrical conductivity - Thermal
conductivity expression - Wiedemann-Franz law - Success and fallures -
Fermi- Dirac statistics - Density of energy states - Electron in periodic potential
- Energy bands in solids - Electron effective mass - Concept of hole,

MODULE -1l SEMICONDUCTOR MATERIALS

I.’lirec'r and Inrlirett hand gap semiconductors - Intrinsic Semiconductors -
intrinstc semiconductors - Extrinsic semiconduclors
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- Carrier concentration in N-type & P-type semiconductors - Variation of
carrier concentration with temperature - Variation of Fermi level with
temperature and impurity concentration - Carrier transport in
Semiconductor: randem motion, drift, mobility and diffusion - Hall effect and
devices,

MODULE - Ill MAGNETIC PROPERTIES OF MATERIALS B
Mapnetic dipole moment - stomic magnetic moments - magnetic permeability
and susceptibility - Magnetic material classification: diamagnetism -
paramagnetism - lerromagnetism - antiferromagnetism - ferrimagnetism -
Ferromagnetism: Domain Theory - M versus 1 behaviour - Hard and soft
magnetic materials - applications - Magnetic principle in computer data
storage - Magnetic hard disc - GMR sensor,

MODULE-IV SUPERCONDUCTING & OPTICAL PROPERTIES OF

MATERIALS 7
Superconductivity - Type-l and Type-1l superconductors - Froperties and
applications - Classilication of optical materials - Absorption and emission of
light in metals, semiconductors and insulators - Carrier generation and
recombinativn processes - Photo curcent in a P-N diode - Solar cell - LED -
Orpanic LED - Optical data storage techninues and devices.

MODULE-V NANODEVICES a
Introduction - Size dependence of Fermi energy - Quantum confinement -
Quantum structures - Density of states in quantum well, quanturs wire and
quantum dot structure - Band gap of nanomaterials - Tunneling: single
electron phenomena and single electron transistor - Quantum dot laser -
Carbon nanotubes: Properties and applications.

MODULE - VI QUANTUM COMPUTING 7
Quantum system for information processing - quantum states - classical bits -
guantum bits or gubits - multiple qubits - Bloch sphere - Superposition -
Entanglement - quantum gates - CNOT gate - Types of Quantum Computer:
Quantum Annealer- Analog Quantum- Universal Quantum,

TOTAL: 45 PERIODS

TEXT BODKS:

1. [aspritSingh, "Semiconductor Devices: Basic Principles”, Wiley 2012.

2. Kasap, 5.0, "Principles of Electranic Materials and Devices”, McGraw- Hill
Education, 2017.

- “Introduction to Solid State Physies”, Wiley, 2018,
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4, S.0.Pillal,"Solid State Physics, New Academic Science’, 2017,

5. D.K.Bhattacharya & Poonam Tandon,, *Physics for Information Science and
Electronics Engineering”, Oxford Higher Education”, 2017.

REFEREMNCES:

1. Garcia, N. & Damask, A, “Physics for Computer Science Students”,
Springer-Verlag, 20132,

2, Hanson, G.W, "Fundamentals of Nanoelectromics’,  Pearson Education,
2009,

3. Rogers, B, Adams, | & Pesnathur 8, "Nanotechnology: Understanding
Small Systems”, CRC Press, 2014.

OUTCOMES:

Upon completion ol the course, the student will be able to:

1. Explore the basic concepts of froe electron theory of solids and apply it to
determine the conducting properties, carrier concentration and effective
mass of anelectron in conductors (K3)

2. Analyzethe band structures and carvier concentrations of semiconductors,
study their varfations with temperature, and examine carrier transport
mechanisms (K4)

3. Hawve aninsightinto the different types of magnetic materials and magnetic
data storage device (K3)

4. Analyze the properties of superconductors and optical interactions in
materials and explain the working of opteclectronic and optical storage
devices [K4)

5. Examine quantum confinement and quantum structures, analyze the
working principles of gquantum devices, and explore the applications of
carbon nanotubes (K4)

6. Apply the basic concepts of quantum computing to demonstrate the
aperation of guantum gates and the formation of entangled states (K3)
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OBJECTIVES:

® ‘logain a comprehensive understanding of environmental science, the
intricate relationships within ecosystems, and the crucial role of
hisdiversity conservation.,

® Tointroduce the structure and components of the atmosphere, and
provide an averview of the photochemical reactions involved.

® Tofoster a sound understanding of water quality parameters and
water treatment technigues.

& Toexplore the various components of soil and understand the steps
involved in Solid Waste Management (SWM].

® Toadvocate the benefits of renewable energy and promote awareness
of sustainable energy practices. .

o Toimplement the principles of Green Chemistry in alignment with the
Sustainable Development Goals (S[Gs).

MODULE-1 INTRODUCTION TO ENVIRONMENTAL SCIENCE 8
Environment: Definition, concept of environment and  its components -
scope and importance of environment - need for publicawareness.

Ecosystem: Structure and functions: Structures - Biotic and Ahiatic
components. Functions - Energy flow in ecosystems, food chaing and food
s{ CN&P), Ecologlcal succession.

|38 |
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Biodiversity and its conservation: Definition, types, importance of
biodiversity, values and threats to biodiversity. Endangered and endemic
species - concept and basis of identification of ‘Hotspots’; hotspots in India.
Strategies for blodiversity conservation: in situ, ex situ and in vitro
conservation,

MODULE-IT ATMOSPHERICCHEMISTRY 7
Atmuospheric Chemistry - Composition and structure of astmosphere. Climate
change - greenhouse effect - role of greenhouse gases (CO2, CH4, N20, CFCs)
on global warming. Chemical and photochemical reactions in the atmosphere -
Formation of smog, PAN, acld rain {causes, effect and control measures).
Oxvgen and ozone chemistry - Ozone layer depletion [vauses, effect and
control measures).

MODULE - 111 WATER CHEMISTRY B

Importance and scope of water chemistry - Sources and impurities in water -
Water (Quality Parameters - Specifications as per WHO/BIS standards,
Hardness of water, types, numerical problems on hardness of water.
Softening of water -  Internal tresiment {Lime-soda, Phosphate, Calgon,
Sodium Aluminate and Colloidal conditioning), External treatments: lon
pxchange and Zeolite processes. Municipal water reatment: primary
treatment and disinfection [UV, Dzenation, break-point chlorination].
Desalination of brackish waler by Reverse psmosis, Sustainable water
management practices {water recycling and rainwater harvesting}

MODULE -1V SOILCHEMISTRY AND SOLID WASTE MANAGEMENT 7
Soil Chemistry: Chamical composition of soil, Acid-Rase and lon-Exchange
Reactions in Sail, Soil acidity and salinily. Importance of NPK in Sail Fertility.
Modern agriculture - lmpacts of both excessive and insufficient fertilizer use,
alongside the effects of pesticides on soil chemistry and the environment.
Sustainable agricullure - Approaches to improve soil salinity (leaching, sl
amendments, crop rotation), Design and use of green pesticides for
sustainable farming.

Solid Waste Management System: Sources and types of solid waste,
Elentents of solid waste management, Methods of residential and commercial
waste collection, Treatment / processing - Incineration, Composting, Landfill -
Dumpsite rehabilitation,

MODULE-V ENERGY ANDENVIRONMENT 8

Energy sources = Renewable and non-renewable energy sources, Principle
and generation of solar energy [solar collectors, photo-voltaic modules, solar
ponds], wind energy, geothermal energy; tidal energy, OTEL energy from

Recommended by | 2 |
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hiomass, biofuels, Nuclear energy - fission and fusion, Nuclear fuels, Nuclear
reactor - principles and types. Need for energy efficiency, Energy conservation
and sustainability - action strategies for sustainable energy management from
afuture perspective,

MODULE -Vl GREEN CHEMISTRY AND SUSTAINABILITY 7
Green Chemistry: Introduction to green chemistry, Principles of Green
Chemistry {12-principles), the concept of atom economy and chemical
synthesis, Important techniques used in green chemistry, Application of green
chemistry, viz. replacement of ozone depleting  substances including CFCs,
manufacture of biodegradable polymers, use of H202 as benign bleaching
agents in the paper industry.
Sustainable Development: Definition and concepts of sustainable
development, Need for sustainable development; Sustainable development
goals - 17 5DG goals.
Sustainable practices; Zero waste and R concept, Circular economy, IS0
14000 Series, Material Life cycle assessment and Environmental Impact
Assessment,

TOTAL: 45 PERIODS

TEXT BODKS:
1. Benny Joseph, ‘Environmental Science and Engineering, Tata McGraw-Hill,
Mew Delhi, 2006

2. Gilbert M.Masters, ‘Introduction te Environmental Engincering and
Sclence’, 2nd edition, Pearson Education, 2004,

3. Ravikrishnan A, ‘Environmental Science and Engineering. Sri Krishna
Hitech Publishing Company Pvt, Lid, Revised Edition 2020,
4. Vogel's Texthook of Quantitative Chemical Analysis (Bth edition,2014).

REFERENCES:

1. Dharmendra 5. Sengar, ‘Environmental law’, Prentice hall of India PVT LTD,
New Delhi, 2007,

2. Erach Bharucha, "Textbook of Environmental Studies™, Universities
Press(1) PVT, LTD, Hyderabad, 2015.

3. G. Tyler Miller and Scott E. Spoelman, “Environmental Science”, Cengage
Learning India PYT, LTD, Delhi, 2014.

4. Chemistry for Environmental Engineering Clair N. Sawyer, Perry L. Mc
Carty, Gene . Parkin, 4th Edition, McGraw-Hill.

5. Environmental Chemistry - Stanley Manahan, 11th Edition, CRC Press.

Recommended by (40
odaitnand_ T2 an o-Namatiip
Mosting No. b pams 3102 M‘f‘;‘:‘rﬂnﬂn

Stugi
Depariment of Humanities & Sc;




OUTCOMES:

Upon completion of the course, the student will be able to:

1. Develop a foundational understanding of environmental science, the
interactions within ecosystems, the significance of biodiversity, and the
importance of conservation strategies for maintaining ecological balance.
(K3)

2. 1dentily the primary components of the atmosphere, explain the causes of
atmospheric pollution, and propose basic strategies to promote a
sustainable and clean atmosphere. (K3}

3. Demonstrate complex water quality parameters, and develop innovative
methods for producing cost-effective soft water suitable for both industrial
use and potable consumprion, (K3)

#, Describe the composition and functions of soil components, analyze the
sources and characteristics of solld wastes, and evaluate the methods and
strategies employed in solid waste management [(SWM]. (K3)

5. Explain renewable and non-rencwable resources, describe various
methods for harnessing energy from different sources and explain their
applications in various contexts, (K3)

6. Tustrate a comprehensive understanding of green chemistry principles
and their alignment with sustainable development goals, preparing them
Lo contribute to environmentally friendly and sustainable practices in their
future careers.[K3)

CO-POMAPPING:
Poi | Po2 | pos | Pos | Pos | OB | POT | POR | POB | POW | FOM

eoi | 2] 2 |1 o | = o | - . ; ; .
coz | 3| 2 7 = . ¥ . . . : .
cl| 3| 2 i . . 3

cod 2 2 1 . - . 5 - i H b

doe | il e | o)L 2] =] = = | B

(i ] 3 3 - 2 1 - - E - =

Recommended by
Board of tudies of e -
MestingNo._ (> pageq: 3/]

¢ WMW
Chairman

Board of Studies.
}241 | Department of Humantties & Sciences




aous
SEMESTER - 1l

24ESGET0

= ENGINEERING GRAPHICS | = P-CF |
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OBJECTIVES:

e Todevelop in students, gra phic skills for communication of concepts,
ideas and design of engineering products.

e Tovisualize the job in three dimensions.

e Tohave a clear conception and appreciation of the shape, size,
proportion and design.

e Toexpose the student community Lo existing national standards
related to technical drawings.

MODULE-1 PLANE CURVES 6+4
Basic Geometrical constructions, Curves used in engineering practices: Conics
- Construction of ellipse, parabola and hyperbola by eccentricity method -
Construction of cycloid on Horizontal Surfaces - Drawing of tangents and
normal to the above curves,

MODULE-11 PROJECTION OF POINTS, LIN ES AND PLANES fh+d
Projection of Points (Concept only). Projection (Elevationand Planjol straight
lines. inclined to both reference planes by rotating line method. Projection of
plane surfaces, inclined to one of the reference planes by rotating object
method,

MODULE- 111 PROJECTION DF SOLIDS G+
Projection of regular solids (Prisms, Pyramids, Cylinder and cone) in first
quadrant, by rotating object method when the axis is inelined o one of the
reference planes.

MODULE-1V ORTHOGRAPHIC PROJECTION fied
Orthographic Projection - Principles of orthographic projections,
Orthographic projection of objects from pictorial view.

MODULE-V SECTIONAND DEVELOPMENT OF LATERAL SURFACE  6+4

Projection of sectioned solids [Prisms, Pyramids, Cylinder and cone) and true
shape of the sections, when the axis of the solid is perpendicular o HP alone
and cutting plane inclined to HP only, Development of lateral surfaces of

: colids [Prisms, Pyramids, Cylinder andd Cone) with
cumuto Hi only. F———
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MODULE - VI ISOMETRIC PROJECTIONS 6+4
Isometric projection - Principle, isometric scale, lsometric views and
Isometric projections of truncated solids - Prisms, Pyramids, Cylinder and
Cone insimple vertical positions only,
TOTAL: 60 PERIODS

TEXT BDOKS:

1. Venugopal K. and Prabhu Raja V. "Engineering Graphics”, New Age
International (P) Limited, 2011,

2. T |eyapoovan, “Engineering Graphics using AUTOCAD”, Vikas Publishing
House Pyt Ltd, 7th Edition.

REFERENCES:
1. N % Parthasarathy and Vela Murall, “Engineering Graphics”, Oxford
University, Press, New Delhi, 2015.

2. Bhatt N.D. and Panchal V.M., "Engineering Drawing’, Charotar Publishing
House, 50th Edition, 2010,

3. Natrajan K.V, “A text book of Engineering Graphics’, Dhanalakshmi
Publishers, Chennal, 2009,

WEB REFERENCES:
1. hetps:/ farchivenptelacin/courses/112/102/112102304/

ONLINE RESOURCES:
1. hups:/foprelacin/courses/105/104/105104 148/
2. hups:/fnprelacin/courses/112/103/112103019/

OUTCOMES:

Upon completion ofthe course, the student will be able to:

1. Perform free hand drawing of conical sections and cycloids. (K3)

2. Sketeh the orthographic projection of lines and plane surfaces of rectangle,
square, pentagon and Hexagon. (K3)

3. Draw the orthographic projection of regular selids like prism, pyramids,
cylinder and cone using change of position method, (K3)

4. Draw plan, elevatlon and side views for the 3dimensional isometric
drawing by using the concepts of orthographic projection. (K3

5. aw the section and development of lateral surfaces for the regular solids

Lvlinder and Cone for the axis perpendicular to HE.
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b, Draw the isometric view, projection for regular and truncated solids like
Prism, Pyramid, Cylinder and Cone. [K3)

CO-PO, PSO MAPPING:
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OBJECTIVES:

*  Understand the lechniques thal help for a better livalihood
+ lgentily the methods used for scientific Tamil computing

UNIT-I  WEAVINGAND CERAMIC TECHNOLOGY 3
Weaving Industry during Sangam Age - Ceramic technology - Black and Red Ware
Potteries (BRWY) - Graffiti on Pofteries.

UNIT-Il DESIGNAND CONSTRUCTION TECHNOLOGY i
Designing and Siructural consiruction House & Designs in household materials during
Sangam Age - Building materials and Hero stones of Sangam age — Detads of Stage
Construchions i Silappathikaram - Sculptures and Temples of Mamallapuram - Great
Temples of Cholas and other worship places - Temples of Nayaka Penod - Type study
(Madurai Meenakshi Temple)- Thirumalai Nayakar Mahal - Chetti Nadu Houses, Indo -
Saracenic architecture 2t Madras during British Period,

UNIT-lll MANUFACTURING TECHNOLOGY 3
At of Ship Building - Metallurgical studies - Inan industry - ron smelting, steel -Copper and
galo- Coing as source of history - Minting of Coins — Beads making-industries Stong beads -
S Hacommandsd By-o: Y el beads/ bone beals - Archeological evidences - Gem
B ThY fax d kﬂl’ﬁm %ﬂ"‘a {‘U el
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UNIT-IV  AGRICULTURE AND IRRIGATION TECHNOLOGY 3
Dam, Tank, poncs, Sluice, Significance of Kumizhi Thoompu of Chola Period, Animal
Hustandry - Wels cesigned far catfe use - Agricuiture and Agro Processing - Knowledge of
Sea - Fisheries - Paar - Conche diving - Ancenl Knowiedge of Ocean - Knowlksoge Specfic
Sociaty,

UNIT-V  SCIENTIFIC TAMIL & TAMIL COMPUTING 3
Developmant of Scienfific Tamil - Tamil comauling = Dagitahizaton of Tamil Books =
Development of Tamil Sofware — Tamil Viresl Academy - Tamil Digital Library - Onling
Tamil DicSonaries - Sorkuvai Project.

TOTAL : 15 PERIODS
"IE.IT-CHH-HEFEFIEHEE BOOKS R ——
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& Social Life of Tamis (Dr K. K.Pillay) & joint puldicaton of TNTB & ESC and RMRL = {in
print)

& Secial Life of the Temils - The Classical Pered (Dr5 Singaraveiy) (Pubished by:

International Institute of Tamil Studies.

7. Histerical Hentage of the Tamils (D25 V.Subatamanian, DrK 0. Thinrawukkarasy)
(Published by: International insfitute of Tamil Studies).

&  The Coniributions of the Tamds 1o Indian Culture (Dr M Valarmalh) {Published by
Intemational Institute of Tamil Studies |

9 Keelad -'Sangam City Civilization on the banks of rver Vaigal’ (Jointly Published by:
Deparment of Archasology & Tamil Nadu Text Book and Educational Services
Corporation, Tamil Madu)

10, Studies in the Histary of Indla wilh Sgecial Refetenca to Tamel Nadu (Drk & Pillay)
(Pubshed by The Authar)

1. Porunal Civilization (Joinily Pubkshed by, Departrment ol Archasalogy & Tamil Nadu
Text Book and Educational Services Corporation, Tamil Madu

12, Journey of Covilization Indus to Vaigs (R.Balaknshnan) (Published by, RMRL) -

Raferenca Book
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To gain knowledge on manufacturing and metallurgical technologles of ancient

Tamils. (K3)

5. Causmrmien, Fiiursemnd whgeh suobentCsmflsige ursmer i
i) Gl g s,
To understand agncudtural> imgation> and manne technologies of ancient Tamil

society.(K3)

8 ofluisly whgs sessbPetamisfmub opet sofie
L geir Lo (Bassmerugtn s gy Gl e g me.
To understand the development of Scientific Tamil and its applicafions in Tamil
computing. (K3)
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= NCC COURSE LEVEL 1

DG ND. & 2/0(D)2]|0
ARMY WING
NCCGENERAL 6
NCC1  Aims, Objectives & Organization of NCC 1
NCC2  Incentives ]
NCC3  Durlesof NCC Cadet 1
MCC4  MCCCamps: Types & Conduct 2
MATIONAL INTEGRATION AND AWARENESS 4
Ml MNational Integration: Importance & Necessity 1
NiZ Factors Affecting National Integration 1
Ni3 Unity in Diversity & Role of NCC in Nation Building 1
Ni4 Threats to National Security 1

Recommended by Lt #

Board of Studies of _ 74 _dopt, s ‘L%hfﬁm
rman
Mesting No. & m?#ﬁ‘ﬁﬁﬂj Board of Studies

/

Denartmant of Humanities & Sciences




[Syllabus / IT |

PERSONALITY DEVELOPMENT 7
FD1 Self-Awareness, Empathy, Critical & Creative Thinking, Decision
Makingand Problem Solving 2
FD2 Communication Skills 3
PD3 Group Discussion: Stress & Emotions .
LEADERSHIP 5
L1 Leadership Capsule: Traits, Indicators, Motivation, Maral Values,
Honour Code 3
L2 Case Studies: Shivaji, [hasi Ki Rani 2
SOCIALSERVICEAND COMMUNITY DEVELOPMENT a
551 Basics, Rural Development Programmes, NGUs, Contribution of
Youth 3

554 Protection of Children and Women Safety 1
885 Road / Rail Travel Safety 1
556 MNew Initiatives 2
557 Cyber and Mobile Security Awareness 1
TOTAL: 30 PERIODS

NAVAL WING
NCCGENERAL f
MCC1  Aims, Objectives & Organizationof NCC 1
KCCZ2  Incentives 2
WCC3  Dutiesof NCC Cadet 1
NCC4  NOCCamps: Types & Condugt 2
NATIONALINTEGRATION AND AWARENESS 4
NIl National Integration: Importance & Necessity 1
M2 Factors Affecting National Integration 1
M3 Unity in Diversity & Role of NCCin Nation Bullding 1
M4 Threats ta National Security 1
PERSONALITY DEVELOPMENT 7
FD1 Self-Awareness, Empathy, Critical & Creative Thinking, Decision
Makingand Problem Solving 2
PD2 Communication Skills 3
PR3 Group Discussion: Stress & Emotions 2
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LEADERSHIP 5
L1 Leadership Capsule: Traits, Indicators, Motivation, Moral Yalues,
Honour Code 3
L2 Case Studies: Shivaji, |hasi Ki Rani 2
SOCIALSERVICEAND COMMUNITY DEVELOPMENT B
851 Basics, Rural Development Programmes, NGOs, Contribution of
Youth 3
S54 Protection of Children and Women Safety 1
555 Road / Rall Travel Safety 1
5546 New Initiatives 2
557 Cyber and Mobile Security Awareness 1

TOTAL: 30 PERIODS

ARMY WING
NCC GENERAL 6
MCC1  Aims, Objectives & Organization of NCC 1
MCC2  Incentives z
NEC3  Duties ol NCC Cadet 1
NCC4  NCCCamps: Types & Conduct Z
NATIONALINTEGRATION AND AWARENESS 4
Ml Mational Integration: Importance & Necessity 1
M2 Factors Affecting Mational Integration 1
M3 LInity in Diversity & Role of NCCin Nation Building 1
M4 Threats to National Security 1
PERSONALITY DEVELOPMENT 7
P Sell-Awareness, Empathy, Critical & Creative Thinking, Decision
Making and Problem Solving Z
P2 Communication Skills 3
PR3 Group Discussion: Stress & Emotions 2
LEADERSHIP 5
L1 Leadership Capsule: Traits, Indicators, Motivation, Moral Values,
Honour Code 3
.2 Case Studies: Shiva]i, [hasi Ki Rani 2
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SOCIALSERVICEAND COMMUNITY DEVELOPMENT 8
851 Basics, Rural Development Programmes, NGOs, Contribution of
Youth 3
554 Protection of Children and Women Safety 1
855 Road / Rail Travel Safety 1
556 Mew Initiatives 2
887 Cyber and Mobile Security Awareness 1

TOTAL: 30 PERIODS

SEMESTER - 11
2NBSELm PHYSICS AND CHEMISTRY L |T P CP|C
506 NO, 6119227 LABORATORY 0(0 & 4|2
PHYSICS LABORATORY (Any Five Experiments to be conducted)
OBJECTIVES:
&  Demonstrate the wave nature of light using diffraction and
inlerference properliss.
Study the thermal conductivity of a bad conductor,
e Verify oxperimentally the elastic properties of materials,

SLNo.  Name of the Experiment

1 (a) Determination of wavelength of Laser
[b) Determination of numerical aperture and acceptance angle in
an optical fiber.
() Determination of particle size using laser source,

2 Determination of thermal conductivity of a bad conductor = Lee's
Disc method.

3 Determination of Young's modulus by non-uniform hending
method,

+ Determination of the period of oscillation of a given torsional
pendulum for a fixed length and find the rigidity modulus of the
Wire.

5 Find out the thickness of the given wire by alr wedge method.

b Calculation of lattice cell parameter - X-ray diffraction method,

7 Determination of Planck’s constant.

] Determination of wavelength of mercury spectrum - spectrometer

Lt ¢ Narpaksr)
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9 Determination of velocity of sound and compressibility of liguid -
Ultrasonic Interferometer.

10 Determination of band gap of a semiconductor

11 Determination of Hall coefficient by Hall Effect experiment.

12 Determination of solar cell characteristics,

CHEMISTRY LABORATORY [Any Five Experiments to be conducted)
OBJECTIVES:
® To acguaint students with practical knowledge of the basic concepts of
chemistry that they will encounter during their studies and in the
industry and engineering fields.
® To acquaint students with the determination of the molecular welght of
a polymer by viscometry.
® To develop and understand the basic concepts of acidic and basic
nature using pH.

SLNo. Name of the Experiment

1 Conductometric titration of strong acld vs strong hase.

2 Determination of chloride content of water sample by
Argentometric method.

3 Determination of strength of acids in a mixture of acids using
conductivity meter,

4 Determination of total, temporary & permanent hardness of water
by EDTA method.

L Estimation of iron content of the given solution using
potentiometer

' Determination of DO content of water sample by Winkler's
method,

7 Determination of strength of given hydrochloric acid using pH
meter

8 Estimation of iron content of the water sample using
spectrophotometer [1,10- Phenanthroline / thiocyanate method).

a9 Estimation of Sodium and Potassium in the given sample of water
using Flame Photometern

1 Determination of molecular weights of polymer sam ples using
Ostwald's Viscometer.

11 Synithesis of nano-CdS by precipitation. [Demoenstration only)

12 Corrosion experiment-weight loss method,

TOTAL: 60 PERIODS
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TEXT BOOKS:

1. Engineering Physics Lab, Dr. G, SenthilKumar, VRE publishers. (2019)
2. Engineering Physics Practical, Dr. B Mani, Dhanam Publications. (2020]

TEXTBOOK:

1. Vogel's Texthook of Quantitative Chemical Analysis (Bth edition, 2014).

2. Practical Physical chemistry by B. Viswanathan, P. 5 Raghavan
(Vivabooks), 2009,

3. Foundation of Experimental Chemistry by Jubaraj B. Baruah, Parikshit
Gogoi, 2010,

OUTCOMES:

Upon completion of the course, the student will be able to:

1. Apply the principles ol elasticity and thermal physics to evaluate the
various modulus of elasticity and conductivity of a bad conductor, (K3)

2. Explicate the properties of semi conductors by evaluating the band gap, I-V
chammcteristics of solar cell and Hall effect of the materials. (K3)

3. Describe multiple measurement technigues, including volumetric
titrations, conductivity, pH, redox potential and optical density
measurements, used o estimate the amount of substance present in a
solution, [K3)

4. Apply spectroscopic technigues, viscometry, synthesize nang particles,
analyze the corrosion behaviour of materials in different environments,
(K3)

C0-POMAPPING:
PO | POR | PO) | POM | POY | PDM | POT | POR | POS | PO | PO
o 3 3 = = 2 . = - - - ?
e | 3|3 2| - - | 2
o | 3|3 2 . . .
el | 3| 3 21 -1 - . 2
Recommended by =
M I oy ¢ harpeeerisy
Wosting Mo, ©__ putea: 31| 051 182 oo omanies & Somncas




| Syllabus / IT |

SEMESTER - 11
20TPT201 [ 0P USING JAVA LABORATORY | L | T |P |cP C
DG NO. 4,9 WITH THEORY 1/0[4(53

OBJECTIVES:

# Tounderstand Object Oriented Programming concepts and principles
of Packages, Inheritance and Interfaces
To hawve the understanding of Exceptions and to make use 10 streams
To develop a Java application with threads and generic classes,
To illustrate concepts of Java collection framework
To design and butld simple Graphical User Interfaces

MODULE-1 INTRODUCTION TD DOF AND JAVAFUNDAMENTALS 8

Object Oriented Programming - Abstraction - Ubjects and Classes -

Encapsulation— Inheritance - Polymorphism- 0O In Java - Characteristics of

Java - The |ava Environment - java Source File - Compilation - Fundamental

Programming Structures in Java - Defining Classes in Java - Constructors -

Methods -Access Specifiers— Statle Members - Comments - Data Types

Variables - Operators - Control Flow - Arrays - Packages - Javadoc Comment

LISTOF EXPERIMENTS

2. Writea program Lo find the sum of individual digits of a posiliveinteger.

h. Write a program to generate the frstn terms of the sequence,

c. Writeaprogram to generateall the prime numbers between Land n. where
i ks a value supplied by the user.

d. Write a program to find both the largest and smallest number in a list of

integers,

&, Write a program to find factordal of list of number reading input as
commanid

MODULE-11 INHERITANCE ANDHINTERFACES 8

Inheritance - Superclasses— Subclasses -Protected Members - Constructors

in SubClasses- The Object Class — Abstract Classes and Methods- Final

Methods and Classes - Interfaces - Defining an Interface - Implementing

Interface - Differences Between Classes and Interfaces - ExtendingInterfaces -

Object Cloning - Inner Classes - Array Lists - Strings.

LIST OF EXPERIMENTS

a. Develop a java application with an Employee class with Emp_name,
Emp_id, Address, Mail_id, Mobile_ne as members. Inherit the classes,
Programmer. Assistant Professor Assoctate Professor and Pi ofessor from

‘ﬂ M=
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employee class, Add Basic Pay (BP) as the member of all the inherited
classes with 97% of BP as DA, 10 % of BP as HRA, 12% of BP as PF, 0.1% of
BP for staff club funds, Generate pay slips for the employees with their
gross and netsalary

b. Writea Java Program to create an abstract class named Shape that contains
two integers and an empty method named print Area(). Provide three
classes named Rectangle, Triangle and Circle such that each one of the
classes extends the class Shape. Each one of the classes contains only the
method print Area (] that prints the area of the given shape, Use interface

¢ Write a program o perform string operations using ArrayList, Write
functions for the following a. Append - add at end b. Insert - add at
particular index c. Search d. Listall string startswith given letter

MODULE - 11l EXCEPTION HANDLING ANDI/O 8

Exceptions - Exception Hierarchy = Throwing and Catching Exceptions -

Builtln Exceptions - Creating Own Exceptions - Stack Trace Elements - Input

JOutput Basics— Streams - Byte Streams and Character Streams - Reading and

Writing Console = Reading and Writing Files,

LISTOF EXPERIMENTS

a. Implement exception handling and creation of user defined exceptions

b. Design a Java interface for ADT Stack. Implement this interface using an
array. Provide necessary exception handling in both the implementations.

e, Write a Java program that reads a file name from the user displays
information about whether the file exists, whether the file is readable, or
writable, the type of file and the length of the file in bytes

MODULE-IV MULTITHREADING AND GENERIC PROGRAMMING 7

Differences between Multithreading and Multitasking - Thread Life Cycle -

Creating Threads - Synchronizing Threads - Inter-Thread Communication -

Daemon Threads - Thread Groups - Java Concurrency Packages - Generic

Programming - Generic Classes - Generic Methods - Bounded Types -

Restrictions and Limitations.

LIST OF EXPERIMENTS

a. Write a java program that implements a multi-threaded application that
has three threads. First thread generates a random integer every 1 second
and if the value is even, the second thread computes the square of the
number and prints. IF the value is odd, the third thread will print the value
af the cube of the number.

b, Write a program Lo implement the concept of importing classes [fom user
defined package and creating packages

Wﬂnd the maximum value from the given type of
nts using a generic function
Board of Studies of __ 1T dept. 154 | 2 kg e
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MODULE-V COLLECTION FRAMEWORK 7
Collections overview, Collection interfaces - List, Set, Map, List - ArrayList,
LinkedList, Vector, Set - HashSet, TreeSet, Map - HashTable, HashMap,
Accessing a collection viaan Iterator, Comparator, comparable.
LISTOF EXPERIMENTS
a. Write a Java program to create a new array list, add some colors and print
the collection.
b, Write a Java program to shuffle elements in arvay list
. Write a Java program to fterate through all elements ina linked st
. Write a Java program to create an ArrayList of Student [ id,name depl.age)
objects and search for particular Student objects based on id number.
e Write a Java program to create an ArrayList which will be able to store only
char and String but notany other data type.
£ Write a Java program using Queue Collection for Cinema Ticket Sale,

MODULE- VI GUI PROGRAMMING WITH APPLET AND SWING 7
Applets - Applet Class, Applet Skeleton, Simple Applet, Delegation Event Model
- Events, Event sources, Fvent Listeners, Event classes, Handling mouse and
keyboard events, Swing - |Label and Image icon, [TextField, [HButton,
[CheckBox, [RadioButton, [ComboBox
LIST OF EXPERIMENTS
a. Develop an Applet program to accepl two numbers from the user and
output the sum and difference in the respective rext boxes.
b, Write o program that identifies key-up Rey-down event user enlering lext
inaApplet
c. Write a Java program to design student registration form using Swing
controls, The form which having the follewing fields and butlon SAVE
d, Write a program to display the digital watch in swing
TOTAL: 45 PERIODS

TEXT BOOKS:
1. Herbert Schildt, “fava - The Complete Relerence”, 8th Edition,
McGrawHill Education, 2011,

2. E Balagurusamy - “Programming with Java’, 6th Edition,
McGrawHill Education, 20149,

REFERENCES:

1. Paul Deitel, Harvey Deitel, “Java SE 8 for Programmers”, 3rd Edition,
_ Pearson, 2015,

Z| stefechmmented Bflackhook’, Dream Tech Press, 2011,
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3. Timothy Budd, "Understanding Object-Oriented Programming with java’,
Updated Edition, Pearson Education, 2000.

WEB REFERENCES:

1. https://wwww3schools.com fjavafjava_oop.asp

2. https:/fwwwedurcka.co/blog/object-oriented-programming/

3. hups:/ fwwwntuedusg/home/fehchua/ programming/|ava/|3a_00P
Basics.htm]

&, https:/ Sintrocs.csprinceton.edu fjava flectures

OUTCOMES:

Upon completion of the course, the student will be able to:

1. Apply object-oriented programming principles, inheritance, and interfaces
to construct modular |ava applications. (K3}

2, Implement exception handling 1/0 operations, multithreading, and
generic programming to develop reliable software solutions. (K3)

3. Analyze data structures using the collection [ramework for designing
Interactive applications with Applets and Swing [ K4)
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OBJECTIVES:

To impart the basics of technologies that are used to identify sustainalble
solutions to societal problems
o  To Provide awareness on Printed Circuit Board (PCE) design using
ORCAD software.
o To Raise awareness of at least three Internet of Things (10T projects
and their applications.
o To Upskill learners through practical experience with 30 printing and
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Chairman
Board of Siudias
Department of Humandies &




& To prepare the learners to correctly align the ideas to ShGs

To comprehensive knowledge on entreprencurship and effective idea
presentation techniques.

& Toevaluate the effectiveness of SDGs and Implementation strategy

MODULE-1  BASICS OF DESIGN THINKING IN ELECTRICAL AND
ELECTRONIC COMPONENTS 4

Awareness Session on Basics of Design Thinking

Study of Active & Passive Electronic Components

Study of Basic AC & DC Electrical Clreuits

Study of Microprocessors & Microcontrollers

Demonstration of Arduino Board, ESP 32 Board Raspberry Pi Board &

PR design software-Eagle

® Demonstration of PCB design using the software’s Orcad, Eagle etc.

MODULE-2 EMBEDDED SYSTEMS, 10T AND ROBOTICS L]
® Study of sensors and transducers
® Study of embedded protocols, 10T Protocols & Emb gdded C
® Demonstration of Robotics & Drone models

MODULE-3 BASICS OF MECHANICAL ENGINEERING k)
® Study of Mechanical Modeling using Fusion 360
® Demonstration of 3D Scanner,3D Printer, Laser Culler &RD Works
Software
®  Study of Slicer Software & Master Cam Software
MODULE 4 ALIGNMENT AND MAPPING OF IDEAS 4
® Project Title: Justification of SDG and SAF - Problem Statement &
Solution

MODULE-5 ENTREPRENELIRSHIP SKILLS 4
Starup Awareness

® Fnireprencurship Opportunities
® Mock Presentations

L] Innovation

L ] Nowvelty
.
L

Feasibility

Presentation Skills C A Gpoakn i;\‘fl/y
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MODULE-6 SCOUT for SDG IDEATHON 12
Evaluation Stages:
®  First Round
® Second Round
® |deaPitching
TOTAL: 30 PERIODS
REFERENCES:

1. DP Kothariand 1] Nagarath, " Basic Electrical and Electronics Engineering”.
MeGraw Hill Education (India) Private Limited, Second Edition, 2020

2. S.K.Bhattacharya, Basic Electrical Engineering. Pearson Education, 2019

3. Elements of Mechanical Engineering by N M Bhatt and | R Mehta, Mahajan
Publishing House

4. Basic Mechanical Enginecring by Pravin Kumar, Pearson Education

5. Robert Barton, Patrick Grossetete, David Hanes, Jerome Henry, Gonzalo
Salgueiro, “1oT Fundamentals: Networking Technologies, Protocols. and
Use Cases forthe Internet of Things”, CISCO Press, 2017,

6. R.K.Mittal and LJ.Magrath, Robotics and Control, Tata McGraw Hill, New
Delhi,4th Repring, 2017,

7. John] Craig Introduction to Robotics Mechanics and Contral, Third edition,
Pearson Education, 2009,

WEB REFERENCES

L. https:/ fonlinecoursesnptel ac.in/noc24_eel12/preview

2. https:/ fonlinecourses.nptelacin/nocZ4_cs115/ preview

3. hutps:/fonlinecourses.nplelacin/nocZ4_me 104 /preview

4. https:/ fonlinecourses.nptelacin/noc24_meB8/preview
OUTCOMES:

Upon completion of the course, the student will be able to;
Gainthe knowledge on Basic Electronics & Electrical Circuits (K2)
Understand the Basics of Embedded systems 10T & Robotics (K1)
Explorethe the Basicsol Mechanical Modeling (K2)
Interpretthe mapping of SDGs to ideas. (K4)

Illustrate the ideas inthe Ideathon event emphatically [K4)

N b
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- DIGITAL DYNAMICS
SDG NOL & 10120
DBJECTIVES:
¢ FExplore online communication
&  Master computer skills
o lUse virtual platforms
®  linderstand digital ethics and cyber security
&  Observe and follow do's and don'ts

MODULE -1 DIGITAL CULTURE AND SOCIETY
Adapting to changes
Impartance in today's digital landscape
Digital identity and self- presentation
Online communities and forums

Digital divide and consequences

Online collaboration and collective action

Recommended by
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MODULE-1 DIGITALLITERACY AND ACCESS TO TECHNOLOGY 5
Computerskiils
Social and cultural understanding
Social media campaign and Activism
MNetiquettes
Trending Technologies
Migital tools and softwiares

MODULE- 111 DIGITAL ETHICS 3
[igital ethics and moral panics

Theartof protecting secrets

Overview of digital tools

MODULE- 1V CYBERSECURITY 3
Threats, valnerability and conseguences

Data making and usape practice

Importance of security

MODULE-V DIGITALNETWORKING 7
Remote work and virtual teams

Authenticity in digital interactions

Engaging content creation

Toolsand and techniques for insightful usage

Ralancing online and offline interactions

Collaboration for research and innovation

MODULE - VI BUREAU OF INDIAN STANDARDS (BIS): BASIC CONCEPTS,
STANDARDS FORMATION PROCESS AND CHALLENGES [
Standardization -Basic Concepts:

Basic concepts of standardization

Purpose of standardization, marking and certification of articles and
processes

Importance of standards to industry, policy makers, trade, sustainability and
inmovation

Standards Formulation Process and Challenges:

Ubjectives, roles and functions of B1S, Bureau of Indian Standards Act, 150/ 1EC
1lireErtives

wiRssaIPmRnded drprandgrdizarion ¢ ,J?_g_n;odi'ﬁd:m?
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World of Standards:
Important Indian and International Standards
TOTAL: 30 PERIODS

REFERENCES:

1. Communication Skills and Soft Skills - an Integrated Approach. Edited by E.
Sureshkumar, P Sreehari and . Savithri, Pearson.

2. Silvia. PJ.2007. How to Read a Lot Washington DC. American Psychological
Association,

WEE REFERENCES:

1. https://swayam.govin/ndl_nocl9_hs31/preview

2. https://www.sscnasscom.com/ssc-projects/capacity-bullding-and-
development /training/ghis/

OUTCOMES:

Upon completion of the course, the student will be able to:

1. Apply online communication technigues and collaboration skilis (K3)
2. Enumerate the principles of digital ethics in online interactions (K2)
3. Understand the importance of Bureaw of Indian Standards (BIS). (K2)
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- STATISTICS AND LINEAR ALGEBRA =11 P CP.C
SDG NOD, & 31|04 |4
OBJECTIVES:

& The main objective of this course is to provide students with the
foundations of statistics and linear algebra mostly used in varied
applications in engineering.

MODULE- BASICSTATISTICS 9

Measures of Central tendency — Dispe rsion - Moments, Skewness and Kurtosis
- Correlation and regression - Rank correlation

MODULE-T1  TESTSOF SIGNIFICANCE FOR LARGE SAMPLES 9
Sampling distributions - Statistical hypothesis - large sample test for single
proportion, difference of proportions, single mean, difference of means.

MODULE- Il TESTS OF SIGNIFICANCE FOR SMALLSAMPLES 9

Tests hased on t-distribution - single mean, Difference of means -paired © test,
F test -Chi-sguare test for independence of attributes and Goodness of it

MODDULE-IV VECTORSPACES g
Vectors and Linear combinations = Vector spaces [Delinstions and examples]-
Subspaces [Delinitions and examples) - Linear independence and linear
dependence - Basesand dimensinons.

MODULE-V  LINEAR TRANSFORMATION AND DIAGONALIZATION 12
Linear transformation - Null spaces and ranges - Dimension theorem
(Seatement only) - Martrix of a lincar transformation - Eigenvalues and
elgenvectors - Hagonalizability- Test for Magonalization,

MODULE-V1 INNER PRODUCT SPACES 12

Inner product- norms - Gram Schmidt orthogonalization process - Adjoint of
linear operator - Least square approximation.
TOTAL : 60 PERIODS

TEXT BOOKS:
1. Basic Statisrics,

Retommended by
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2. Linear Algebra, Stephen Friedberg, Arnold Insel and Lawrence Spence,
Sth Edition, Pearson, 2018..

3. Elementary Linear Algebra, Howard Anton and Chirls Rorres, 11th Edition,
Wiley Publications, 2014 (Units - IV, V & V1)

4. Linear Algebra and Learning from Data, Gilbert Strang, 1st Editlon,
Wellesley-Cambridpe Press, 2019

REFERENCES:

1. Schaum's Outline on Probability and Statistics, Spiegel M. R, Schiller | and
Srinivasan K. 4., 2nd Edition, McGraw-Hill Education, 2000.

2. Probability and Statistics for Engineers and Scientists, Walpole R. E.
Myers R, H., Myers 5. L.and Ye K. 8th Edition, Pearson Education, Asia,
2007.

3. Lincar Algebra - A Geometric Approach, Kumaresan 5. Reprint, Prentice
Hall of India, New Delhi, 2010.

4, Advanced Enginecering Mathematics, Kreyszig E. . 8th Edition, John Wiley,
1999,

WEE REFERENCES:
1. heps://nptelacin/courses /111105041
2. htps://wwwimsc.res.in/~svis/Algebra/Sunder-LinearAlg-notes.pdf

ONLINE RESOURCES:

1. https://ocwmitedufcourses/mathematics/18-06-linear-algebra-
spring-2010 fvideo-lectures/

2. hups:/fwwwkhanacademyorg/math/statistics-probability /significanc
e-tests-one-sample/more-significance-testing-videos /v /hypothesis-
testing-and-p-values

COURSE OUTCOMES

Upon completion of the course, the student should be able to:

1. Compute measures of central tendency, dispersion, moments, skewness,
leurtosis, correlation, regression, and rank correlation for given data sets
usingappropriate statistical methods. (K3)

2. Formulate and analyze the null and alternative hypothesis for Large
samples using proportions and means of samples. (K4]

3. Analyze the null and alternative hypothesis for small samples using t-
tests, F-test, and Chi-square tests. (K4]

4, DPetermine the bases and dimension of vector spaces and subspaces. (K3)
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Analyze the matrix of a linear transformation for its rank, nullity and
diagonalizability. (K4)
6, Apply the Gram-Schmidt orthogonalization process to constiuct an
orthonormal basis from a glven set of vectors and solve least squares
approximation problems. [K3)

&
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SDG NO, 4 ORGANIZATION WITH LABORATORY | 3 | 0 2 |5 4

OBJECTIVES:

& Toacquire the knowledge in digital fundamentals and it
simplification methods.

® To familiarize the design of various combinational digital circuits
using logic gates.

# To realize various sequential circuits using fip Nops.

& Tounderstand the basic structure, operations along with
implementation of fixed point and floating-point arithmetic
operations.

& To study the design of data path unit and control unit for processors
and introduce the parallel processing techniques,

s Tounderstand the concept of various memories and interfacing.

MODULE-1 BOOLEAN ALGEBRA AND LOGIC GATES B

Digital Systems - Number-base conversions - Complements of Numbers -
5- Boolean Algebra and Logic Gates - Theorems and Propertics of

| 64 | _ﬂﬁw
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Beolean Algebra - Boolean Functions - Canonical and Standard Forms -
Digital Logic Gates - Gate-Level Minimization - The Map Method - Four-
Variable K-Map - NAND and NOR Implementations.

MODULE-II  COMBINATIONALLOGIC 7
Combinational Circuits - Analysis and Design Procedures - Binary Adder
Subtractor - Decimal Adder - Binary Multiplier — Magnitude Comparator -
Decaders - Encoders - Multiplexers.

MODULE-III SYNCHRONOUSSEQUENTIAL LOGIC B
Sequential Circuits - Storage Elements: Latches, Flip-Flops - Analysis of
Clocked Sequential Circults - 5State Reduction and Assignment - Design
Procedure - Registers and Counters

MODULE-IV  BASICSTRUCTUREAND ARITHMETICOPERATIONS 7
Functional Units - Basic Operational Concepts - Performance- MIPS
Addressing-Addition and Subtraction - Multiplication - Division - Floating
Point Representation - Floating Point Operations

MODULE-V  PROCESSOR, CONTROL UNIT AND PARALLELISM 8
Bullding a Datapath- Pipelining-Pipelined datapath and control - Handling
Data Hazards & Control Hazards-Parallel processing challenges - Flynn's
classification - SIS0, MIMD, SIMD, SPMD, and Vector Architectures - Hardware
multithreading- Multi-core processors-Introduction to Graphics Processing
Units, Clusters, Warehouse Scale Computers and other Message-Passing
Multiprocessaors,

MODULE-VI  MEMORY &1/0 SYSTEMS 7
Memory Hierarchy - memory technologies - cache memory - Measuring and
Improving Cache Performance - Virtual memory, TLB's - Accessing 1/0
Devices - Interrupts - Direct Memory Access - Bus structure - Bus operation -
Arbitration - Interface circuits - USE

LISTOFEXPERIMENTS: i5

Implementation of Boolean expression using logic gates.

Design of Adders

Design of Subtractors,

Design of Multiplexers & Demultiplexers.

Design of Encoders and Decoders.

ojean function using a multiplexer. Nﬁlf l1 [;k;.;
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7, Verification oftruth-tables of different types of flip-llops

8. Designand implementation of shift reglsters
4.  Designand implementation of counters
TOTAL: &0 PERIODS

TEXT BOOKS:

1. M. Morris R Mano, Michael . Ciletti, “Digital Design: With an
Introduction to the Verilog HDL. VHDL, and SystemVerilog”, 6th Edition,
Pearson Education, 2017,

2. David A, Patterson and john L. Hennessy, Computer Organization and
Destgn: The Hardware/Software Interface, Fifth Edirion, Morgan
Kaufmann / Elsevier, 2014,

3. Carl Hamacher, Zvonke Vranesic, Safwat Zaky and Naraig Manjikian,
Computer Organigation and Embedded Systems, Sixth Edition, Tata
MeGraw Hill, 2012,

REFERENCES:

1. G. K. Kharate “Digital Electronics”, Oxford University Press, 2010,

2. |ohn E Wakerly, “Digital Design Principles and Practices”, Fifth Edirion,
Pearson Education, 2017,

3. William Stallings, “Computer Organization and Architecture — Designing

tor Performance”, Eighth Edition, Pearson Education, 2010,

4, |ohn L. Hennessey and David A. Patterson, "Computer Architecture - A
Quantitative Approach”, Morgan Kaufmann, Elsevier Publishers, Filth
Edirion, 2012.

OUTCOMES

Upon completion of the course, the student will be able 1o:

1.

Make use of Boolean algebra and number systems to simplify Boolean
expressions through Karmaugh Maps (K-Map). [K3)

Construct various combinational logic circuits based on given functional
requirements, (K3)

Analyze the operation and behavior of synchronous sequential logic
circuits under different input conditions, (K4)

4. Implement arithmetic operations and foating-point computations using
the hasic structural units and operational concepts of a computer
system. (K3)
5. Demonstrate the roles of hardware components and memory units ina
computer system. (K3)
Recommanded by BLoMe-
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6. Utilize knowledge of computer hardware and memory organization to
relate components to their specific functions, [K3)
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11;'.”““?‘"1 DATA STRUCTURES AND L|T|P|CPC
DG ND. & ALGORITHMS 3/0/0|4|3
OBJECTIVES:

®  Tointroduce the concepts of Abstract Data Types (ADTs) and provide
a thorough understanding of Stacks and Queues

To develop proficiency in implementing linked list structures
To Impart knowledge on tree data structures

To Familiarize with the fundamentals of graph theory

To pravide foundational skills in algorithm design and analysis

MODULE-1 STACKS AND QUEUES B
Stacks-and-Queuves: Abstract-Data-Types-[ADTs): Stack ADT: Operations -
Applications - Evaluating arithmetic expressions - Infix, Prefix and Postfix
expression - Operations - Queue ADT: Operations - Clrcular Quewe - Prioricy
Quene - Dequewne

MODULE-1I LINKED LI1ST T

Linked List: List ADT - Array-Based Implementation - Linked List
[mplementation -- Singly Linked Lists- Circularly Linked Lists- Doubly-Linked
Lists - Applications of Lists - All Operations (Insertion, Deletion, Merge,
Traversal).

Recommended by
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MODULE- 11l TREES 7
Trees = Tree Traversals - Binary Tree ADT = Expression Trees - Binary Search
Tree ADT -Threaded Binary Trees- AVL Trees - B-Tree -Heap

MODULE-1V GRAPHS B
Graphs: Definition - Representation of Graph - Types of Gra ph - Breadth First
Traversal ~Depth First Traversal - Topological Sort - Dijkstra®s algorithm -
Bellman-Ford algorithm - Floyd's Algorithm - Minimum spanning tree -
Prim’s and Kruskal s algorithms

MODULE-V SORTING AND SEARCHING ALGORITHMS 3]

Bubble sort - Selection sort - Insertion sort - Divide and Conquer - Merge sort
-Quick sort-Analysis of sorting algorithm - Linearsearch - Binary search,

MODULE - V1 ALGORITHM ANALYSIS TECHNIQUES 7
Fundamentals of Algorithmic Problem Salving - Fundamentals of the Analysis
of Algorithmic EfMclency —-Asymptotic Notations and their properties -
-Empirical analysis - Mathematical analysis for Recursive and Non-recursive
algorithms-Greedy Technigue- 01 Knapsack problem

TOTAL : 45 PERIODS

TEXT BOOKS:

I M. A Weiss, "Data Struclures and Algorithm Analysis in C, Pearson
Education Asia, 2002,

2, AnanyLevitin, “Intraduction to the Design and Analysis of Algorithms”,
Third Edition, Pearson Education, 2012,

3. Ellis Horowitz, Sartaj Sahni and Sanguthevar Rajasekaran, “Computer
AMgorithms/ C++", Second Edition, Universilies Press, 2007,

REFERENCES:

1. Thomas H, Cormen, Charles E, Leiserson, Ronald L.Rivest, Clifford Stein,
“Introduction to Algorithins”, Second Edition, Mcgraw 11ill, 2002,

2. Stephen G. Kochan, “Programming in €%, 3rd edition, Pearson Education.

3. Aho, Hoperoft and Ullman, “Data Structures and Algorithms”, Pearson
Fducation, 1983

4. Yashavant Kanetkar” Data Structures Through C, BPB, ISBN-13:978-
9388511391,2019.

WEBE REFERENCES :
1. https://www.progra
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2. http://masterraghu.com/subjects/ Datastructuresfebooks  remathare
jar.pedf
3. https://archivenptelacinfnoc/courses fnoc1B/SEM 1 /nocl8-cs25/
https:/ /nptel acin/courses/ 106102064

OUTCOMES

Upon completion of the course, the student will be ahle to:

Develop the ADT for stack and Quene Data Structures [K32)

Build the ADT for Linked List Data Structures (K3).

Apply the Tree Data Structures in Real World Problems.[K3)

Construct Non-Linear Graph Data Structures for an application.(K3).

Utilize sorting and searching algorithms to compute Lime and space

complexity. (K3)

6. Analyze Recursive and Non Recursive Algorithms to develop solutions
for optimization problems [K4)

BB b Ped e
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SEMESTER - II1
Eﬂnzizg SOFTWARE ENGINEERING 13' .:; : ﬂ:‘ g
OBJECTIVES:

¢ Toaddress the real time complex engineering problems using
inmovative approaches with strong core computing skills

& Toapply core-analytical knowledge and appropriate technigues and
provide solutions to real time challenges of national and global

Recommended by
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o Apply ethical knowledge for professional excellence & leadership for
the betterment of the society

® llse software design principles and tools to create modular,
maintainable and scalable software architectures

®  Develop life-long learning skills needed for better employment and
entreprencurship

MODULE-1 SOFTWARE PROCESS AND AGILE DEVELOPMENT 7
Introduction to Software Engineering - Software Process Model - Agile Model-
Waterfall Model- V-Model- Incremental Model- RALD Madel- lterative Model-
Spiral Model- Prototype Model- Perspective and Spedialized Process Models -
Intreduction to Agility - Agile process - Extreme Programming -XPProcess

MODULE-11 REQUIREMENTS ANALYSIS AND SPECIFICATION B
Saftware Requirements: Functional and Non-Functional -User requirements -
System requirements - Softwiare Requirements Document - Requirement
Engineering Process: Feasibility Studies, Requirements elicitation and
analysis, requirements validation, requirements management-Classical
analysis: Structured system Analysis, PetriNets-DataDictionary

MODULE-I SOFTWARE DESIGN 8
Design process - Design Concepts - Design Model - Design Heuristic -
Architectural Design - Architectural styles - Architectural Design -
Architectural Mapping using Data Flow - User Interface Design: Interface
analysis, Interface Design - Component level Design: Designing Class based
components traditional Components

MODULE-IV TESTING AND MAINTENANCE H
Software testing fundamentals-Internal and external views of Testing-white
box testing - basis path testing-control structure testing-black box testing-
Regression Testing - Unit Testing - Integration Testing - Validation Testing
-System Testing And Debugging -Software Implementation Technlques:
Coding practices-Refactoring-Maintenance and Reengineering-BFR model-
Reengineering process model- Reverse and Forward Engincering

MODULE-V PROJECT MANAGEMENT 7
Saftware Project Management: Estimation - LOC, FP Based Estimation,
Make /Buy Decision, Uneertainties in Effort Estimation, Building Effort
Estimation Models, A Bottom-Up Estimation Approach, COCOMO 1& |1 Model -
Project Scheduling - Scheduling, Earned Value Analysis Planning - Project
Plan, Planning Process, RFP
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MODULE-VI RISK MANAGEMENT 7

Risk Management - Identification, Projection - Risk Management-Risk
Identification - RMMM Plan (Risk Mitigation, Monitoring and Management
Plan] - CASE TOOLS: CASE Tools, Scope, Benefits of CASE Tool, support in
Software Life Cycle, Architecture of CASE Environment, Types of CASE Tools

TOTAL : 45 PERIODS

TEXT BOOKS:

L. Software Engineering A Practitioner's Approach, Roger 5 Pressman, 6th
edition. McGraw Hill International Edition,

2. Software Engineering, lan Sommerville, 7th edition, Pearson education.

1. Gene Kim, Jez Humble, Patrick Debois, and John Willis, The Devlps
Handbook- How to Create World-Class Agility, Reliability, & Security in
Technology Organizations, IT Revolution Press 2nd Edition, 2016

REFERENCES:

1. Rajib Mall, —Fundamentals of Sofiware Engineering, Third Edition, PHI
Learning Private Limited, 2009

2. Pankaj Jalote, —Software Engineering, A Precise Approach, Wiley india,
2010,

Kelkar S.A, —Sofrware Engineering, Prentice Hall of India Pyt Lid, 2007,

4. Stephen R.5chach, —Sollware Engineering, Tata MeGraw-Hill Publishing
Company Limited, 2007

und

ONLINE RESOURCES:

hittp:/ fwwwossutacin flecture_notes locture 14 28551 142 pdf
https:/ freevideol ectures.comfcourse/23 18/ software-enginearing
https:/ foourses.cs washingtonedu feourses fese403 /01 au/ lectures
https:/ /www.ece rutgers.edu/ ~marsic/books /SE finstructor /slides/
https:/ fswayvamgowin/md1_nocld_cs6 /preview

hetps:/ /mptelacin/noc/courses /mocl 9/SEM2 /noc19-c569

https:/ /nptelacin fcourses /106 /105106105182

T

DUTCOMES

Upon completion of the course, the student will be able to:

1. Apply Agile Practices and Software Process Models (K3)

2. Identify the various Requirement Analysis and Documentation
Techniques (K3)

3. Apply Software Design Principles and Models (K3)

alppies and Debugging Techniques (K4)

T
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3. Make use of the Project Management Techniques for Effort Estimation
and Scheduling (K3)

6. Examine the ways of Mitigating Risks in Software Development [K4)
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OBJECTIVES:
® Todesign database and database queries using ER diagrams and SQL
respectively
& Tounderstand Dependencies and various types of normalization in
database application
&  Tounderstand the concepts of concurrent Transaction Processing and
recovery procedures
&  Tounderstand the cursor, procedure and contral structure in PL/SQL
¢ Toobtain knowledge about the Distributed, Object Databases XML
and NOSOL databases
MODULE-1 DATABASE DESIGN AND RELATIONAL DATABASES i

Purpose of Database System-Views of Data-Natabase System Architecture-
Data Models-Entity Relationship Model-ER Diagrams-Enhanced ER Model-
Introduction to Belational Databases - Relational Model-ER-to-Relational

Mapping- Keys -Relational Algebra - 50L Fundamentals

R
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MODULE-11 FUNCTIONAL DEPENDENCIES AND NORMALIZATION 7
Functional Dependencies-Non-loss Decompaosition - First - Second - Third
Normal Forms - Dependency Preservation - Boyee/Codd Normal Form - Mult
Valued Dependencies and Fourth Normal Form-|oin Dependencies and Fifth
Naormal Form

MODULE- 1l PL/SQL PROGRAMMING a9
Introduction of PL/SQL -Advantages of PL/SQL- PL/SQL Block Structure,
PL/SQL Data Types, Variable, Constant- Control Structure- Conditional
Control, Iterative Control, Sequential Control- Exception handling Predefined
Exception, User defined Exception-Cursors- Implicit and Explicit Cursors,
Declaring opening and closing cursor, fetching a record from cursor cursor for
loops, parameterized cursors- Procedures- Advantages, Create, Execute and
Delete a Stored Procedure.

MODULE- 1V CONCURRENT TRANSACTION PROCESSING 7
Transaction Concepts - ACID Properties — Schedules — Serializability -
Concurrency Control-Need for Concurrency-Locking Protocols-Two Phase
Locking-Deadlock-Transaction Recovery-Save Points-1solation Levels- S0L
Facilities for Concurrency and Recovery.

MODULE-V FILEORGANIZATION AND QUERY PROCESSING 7
RAID - File Organization - Organization of Records in Files - Indexing and
Hashing -Ordered Indices — B+ Tree Index Files - B Tree Index Files — Static
Hashing - Dynamic Hashing - Query Processing Overview - Algorithms for
SELECT and JOIN operations - Query optimization using Heuristics - Cost
Estimation.

MODULE- V1 OBJECT ORIENTED DATABASE XML DATABASE AND

NOSOL 7
Distributed Databases-Architecture-Data Storage-Transaction Processing-
Object Based Databases - Object Database Concepls - Object Relational
Features - ODMG Object Model - ODL - OQL - XML Databases - XML
Hierarchical Model-DTD-XML Schema-Xquery. Introdection to NoSQL-Four
types of NoSQL database

LISTOF EXPERIMENTS 15

1. Data Definition Commands, Data Manipulation Commands for inserting,
deleting, updating and retrieving Tables and Transaction Contral

statements.
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2, Database Querying-Simple queries, Mested queries, Sub queries and
|oins.
Implementation of Views, Sequences and Synonyms.
Implicit and Explicit Cursors
Procedures and Functions,
Triggers.
Exception Handling
Develop any one application using the following steps
i} Database Design using ER Maodel
itf] Mormalization
iii) FrontEndand Back End Design and connectivity

® oM W

TOTAL: 60 PERIODS
TEXT BOOKS:

1. Abraham Silberschatz, Henry E Korth, 5. Sudharshan, "Database System
Concepts®, Seventh Edition, Tata McGraw Hill, 2020.

2. Ramez Elmasri, Shamkant B.Navathe, "Fundamentals of Database
systems”, SeventhEdition PearsonEducation, 201 6.

REFERENCES:

1. C].Date, AKannan, 5.Swamynathan,An Introduction to Database
Systems Eighth Edition, Pearson Education, 2006,

2. Raghu Ramakrishnan, “Database Management Systems , Fourth Edition,
MeGraw-Hill Education, 2015.

3. GK.Gupta Database Management Systems” Tata MeGrawHIIL2011,

WEE REFERENCES:

1. https://swayam.govin/nd1_nocl9_cs46/

2. httpef fwwwoanptelvideosin/ 201211 fdatabase-management-
svstem.html

3. https:/ fwwwclasscentral.comfcourse fswayam-database-management-
system-9914

4. httpy/ flearnsgl.com
5. https:/ fwwwwischools.com/sql/defaultasp
6. hitps:/ fwwwkhanacademy.org/computing/computer-

programming; sgl
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OUTCOMES

Upon completion of the course, the student will be able to:
1.

?'l

Sketch the principles of Relattonal databases to design the Entity
relationship diagrams for any given scenaric. { K3)

Demonstrate the use of nermalization and functional dependencies to
refine the database system. [K4)

Implement basic contral structures, Exceptions, Cursors, Procedures in
PL/S0OL. [K3)

Examine various SQL queries for Transaction Processing and Locking
using the concept of Concurrency control. (K3)

Demonstrate indexing and hashing techniques for the arganization of
databases and Lo perform advanced query processing. (K5)

Examine the various types of modern and traditional databases (K4]
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OBJECTIVES:
s Development of a holistic perspective hased on self-exploration about

themselves [human being), family, society and nature fexistence,

& Developing clarity with harmony in the human being, family, society
and nature fexistence
& Strengthening of self-reflection.
& Development of commitment and courage to act
# Recognizing the potential of excellence than competition
1_ Recommended by |76 | N
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SYLLABUS:
Thecourse has 28 lectures and 14 practice sessiona in 6 modules:

MODULE-1 COURSEINTRODUCTION - NEED, BASIC GUIDELINES,
CONTENTAND PROCESS FOR VALUE EDUCATION (5+2]

1. Purpose and motivation for the course, recapltulation from Universal
Human Yalues-I

2. Sell-Exploration-whatis it7 - its content and process; "Natural Acceptance’
and Experiential Validation- as the process for self- exploration

. Continuous Happiness and Prosperity- A look at basic Hunan Aspirations

4. Right understanding, Helationship and Physical Facility- the basic
requirements for fulfilment of aspirations of every human being with
their enrrect priority

5. Understanding Happiness and Prosperity correctly-A eritical appraisal of
thecurrent scenario

include practice sessions to discuss natural acceptance i human being as the

innate acceptance for living with responsibilicy (living In refationship,

harmony and co-existence] rather than as arbitrariness in cholee hased on

liking-disliking

MODULE-T1 UNDERSTANDING HARMONY IN THE HUMAN BEING -
HARMONY INMYSELF (5+Z)

6. Method to fulfil the above human aspirations: understanding and living in
harmony atvarious levels,
7. Understanding human being as a co-oxistence of the sentiont 't and the

material ‘Hody”

B Understanding the needs of Self '1'] and 'Bady' - happiness and physical
facility

9, Understanding the Body as an instrument of 17 (1 being the doer, seerand
enjoyer]

10, Uinderstanding the characteristics and activities of I and harmony in 1
11. Understanding the harmony of | with the Body: Sanyam and Health:

currect appraisal of Physical needs. meaning of Prosperity in detail
Include practice sessions to discuss the role others have played in making
material goods available to me, Idemtifying from one's own life. Differentiate
between prosperity and accumulation, Discuss program forensuring healthvs
dealing with disease

TSI Ay 77| Ao
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MODULE- 1 UNDERSTANDING HARMONY IN THE FAMILY AND SOCIETY
HARMONY IN HUMAN-HUMAN RELATIONSHIP (6+2)
12, Understanding values in human-human relatlonship; meaning of Justice
(nine universal values In relationships) and program for its fulfilment to
ensure mulual happiness; Trust and Bespect as the [oundational values
ofrelationship
13, Understanding the meaning of Trust Difference between intention and
competence
14. Understanding the meaning of Respect, Difference between respect and
differentiatlon; the othersalientvaluesin relationship
15. Understanding the harimony in the seciety {society being an extension of
family): Resolution, Prosperity, fearlessness (frust) and co-existence as
comprehensive Human Goals
Inchude practice sessions to reflect vn relationships [n family, hostel and
institute as extended family, real life examples, teacher-student relationship,
goal of education etc. Gratitude as a universal value in relationships. Discuss
with scenarios. Elicit examples from studenis lives,
MODULE- IV UNDERSTANDING HARMONY IN THE NATURE AND
EXISTENCE - WHOLE EXISTENCEASCOEXISTENCE  [642)
16, Understanding the hiarmony in the Nature
17. Interconnectedness and mueual fulfilment among the four onders ol
nature- recyclability and sell- regulation in nature
18, Understanding Existence as Co-exislence of mutually interacting units in
all-pervasive space
19. Holistic perception of harmony stall levels of existence.
Include practice sessions to discuss human being as cause of imbalance in
nature (film "Home” can be used), pollution, depletion ofresources and role o
technology ete.
MODULE -¥  IMPLICATIONS OF THE ABOVE HOLISTIC UNDERSTANDING
OF HARMONY ON PROFESSIONAL ETHICS [4+4)
20, Visualiging a universal harmonious order in society- Undivided Sociery,
Universal Order- from family to world family
21, Natural acoeptance of human values
22. Definitiveness af Ethical Human Condwet
23, Basis for Humanistic Education, Humanistic Constitution and Humanistic
Universal Order
24, Competence in professional ethics: a. Abllity to utilize the professional
competence for augmenting universal human order b. Ability to ldentily
the scope and characteristics of people- friendly and cco friendly
production systems, ¢. Ability to Identify and develop appropriste
technologies and managerent patterns for above profuction systems.

l7 R.“mtﬂﬁ.d h, I 78 ‘_f rl.
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MODULE - VI UNIVERSAL HUMAN ORDER (4+3)
25, Programsto ensure Sanyam and Health
26. Case studles of typical hallstic technologies, management models and
production systems
27, Strategy lor transition from the prasent state to Universat Human Grder: a.
At the level of individual: as socially and ecologically responsible
engineers, technologists and managers b At the level of society: as
mutually enriching Institetions and organizations
28. Sumup.
Include practice Exercises and Case Studies will be taken up in Practiee
(tutorial) Sessions og. o discuss the conduct as an englneer or sclentist etc
TOTAL : 45 PERIODS
TEXT BOOKS:
1. AFoundation Course in Human Values and Professional Ethics, R R Gaur,
R Asthana. G P Ragaria, 3rd Revised Edition, Fxcel Bools, New Delhi,
20119, ISEN 978-93-B7034-47-1,

REFERENCES:

L. AICTE Moded Curriculum in Humanities, Social Sclenee 3nd
Management Courses (UG Engineering & Technology ) leevan Vidya: Ek
Parichaya, A Nagamj, leevan Vidya Prakashan, Amarkantak, 1999,

2. Nunean Values AN, Triparhi, New Age [nel, Publishers, New Delhi, 2004,

3. The Stery of Stuff {Rook).

4. The story of My Experiments with Truth - by Mohandas Karamehand
Gandhi

3. Small is Beautiful - E, F Schumacher

6. Slow is Beaullful - Cecile Andrews

7. Economy of Permanence-|C Kumarappa

8. Bharat Mein Angrejl Raj- Pandit Sunderlal

9. Rediscovering India- by Dharampal

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

12, Vivekananda- Romain Rolland (English)

13. Gandhi - Rumain Rolland [English)

OUTCOMES
Upon completion of the course, the student will be ahle to:

1. Express the harmony of relationship among human being, family,
society, nature and existence with right understanding and right feeling.

(K2)
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2. Develop the responsibility of handling problems by finding holistic and
sustainahle solutions based on the natural acceptance for maintaining
mutual human relationships, [K2)

3. Develop a holistic perspective of life based on self-exploration about
self, family. society and nature fexistence. [K2)

#, FElucidate a critical ability for dedicative commitment towards human

values, relationships and society, (K2) .
5. Implement the process of verification and validation of learning in daily
ife. (K2)

6. Develop self reflection, commitment and courage to act in life
challenging situations, (KZ)
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ARMY WING
PERSONALITY DEVELOPMENT g
FD3 Group Discussion: Change your mindset, Time Management, Social
Skills ]
PDS PublicSpeaking k1
LEADERSHIP 7
L2 Case Studies: AP| Abdul Kalam, Deepa Malik, Maharana Pratap, N
Marayan Murty. Ratan Tata, Rabindra Nath Tagore, Role of NCE
cadets in 1965
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DISASTER MANAGEMENT 13
DM 1 Disaster Management Capsule: Organisation, Types of DMsasters,
Essential Services, Assistance, Civil Defence Organisation 3
BM2  Initiative Tralning, Organising Skills, Do's & Don't's, Natural
Disasters, Man Made Disasters 9
o3 FireService & Fire Fighting 1

ENVIRONMENTAL AWARENESS & CONSERVATION

EAl Environmental Awareness and Conservation k|
GENERAL AWARENESS

GAl General Knowledge 4
ARMED FORCES G

AF 1 Armed Forces, Army, CAPFE, Police [

ADVENTURE 1

AD1 Intreduction to Adventure Activities 1
BORDER & COASTAL AREAS 2
RCA1  History, Geography & Topography of Border/Coastal arcas 2
TOTAL: 45 PERIODS
NAVALWING
PERSONALITY DEVELOPMENT 9
FD3 Group Discussion: Change your mindset, Time Management. Social
skills b
FD5 Public Speaking 3
LEADERSHIP 7
L2 Case Studies: AP] Abdul Kalam, Deepa Malik, Maharana Pratap, N
Narayan Murty, Ratan Tata, Rabindra Math Tagore, Role of NCC
cadets in 1965 7
DISASTER MANAGEMENT 13
oM 1 Disaster Management Capsule: Organisation, Tvpes of Disasters,
Eszential Services, Assistance, Civil Defence Organisation 3
DM2 Initiative Training, Organising Skills, Do's & Don't's, Natural
Disasters, Man Made Disasters 9
comAEndNE by e ighting 1
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ENVIRDNMENTAL AWARENESS & CONSERVATION

EA 1 Environmental Awareness and Conservation 3
GENERALAWARENESS 1
GAl General Knowledge 4
NAVAL ORIENTATION 6

AF1 Armed Forces and Mavy Capsule 3
EEZ1  EEZMaritime Security and 1CG 3

ADVENTURE 1

AD1 Introduction to Adventure Activities 1

BORDER & COASTAL AREAS 2

BCA1  Histary, Geography & Topography of Border /Coastal arcas Z

TOTAL: 45 PERIODS

AIR FORCE WING

PERSONALITY DEVELOPMENT 9

ro3 Group Discussion: Change your mindset, Time Management, Social
Skills 4]

PD5 Public Speaking 3

LEADERSHIP 7

L2 Case Studies: AP] Abdul Kalam, Deepa Malik, Maharana Pratap, N
Narayan Murty, Ratan Tata, Rabindra Nath Tagore. Role of NCC
cadetsin 1965 7

DISASTER MANAGEMENT 13

DM 1 Disaster Management Capsule: Organisation, Types of Disasters,
Essential Services, Assistance, Civil Defence Organisation 3

DM2Z Initiative Training, Organising Skills, Do's & Don't's. Natural
Pisasters, Man Made Disasters 9

DM3 Fire Service & Fire Fighting 1

ENVIRONMENTAL AWARENESS & CONSERVATION 3

EAl Environmental Awareness and Conservation 3

Recommended by _ .
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GENERAL AWARENESS

GAl

General Knowledge

GENERALSERVICE KNOWLEDGE

GaK 1
GSK 2

Armed Forces & |AF Capsule
Modes of Entry In IAF, Civil Aviation

GSK3  Aircrafts- Types, Capahilities & Role

ADVENTURE
AD1 Introduction to Adventure Actitivities

1

BORDER & COASTAL AREAS
CA1l  History, Geography & Topography of Border/Coastal areas .

SEMESTER - 111
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TOTAL :45 PERIODS
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DATA STRUCTURES AND
ALGORITHMS LABORATORY

OBJECTIVES:
e Tolm ph:'mn nt and demonstrate basic data structures

List of Experiments:

1.

a,

dequeue, frontrear, and isEmpiy).

deletion, and traversal.

deletion, and traversal.

To understand and apply algorithmic paradigms

To apply graph algorithms and optimization techniques

To develop and analyze efficient searching and sorting techniques
To implement advanced data structures and algorithms

Implement the basic operations of a stack using arrays (push, pop, peek,
andisEmpty).
Implement the basic operations of a queue using arrays {enguede,

implement the conversion of an Inflx expression to a postlix expression
using astack.

implement a singly linked list with basic operations such as insertion,
Implement a doubly linked list with basic operations such as insertion,
implLrnenr a binary tree and perform basic operations like insertion,

srsal (inorder, preorder, postorder],
Recommended by |82 |
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7. Implementation of AV tree(all operation),

Implementation of Priority quewne using Heap.

9, Graph representation and Traversal alporithms a) Depth first Search b)
Breadth First Search,

10. Implement Dijkstra’s algorithm to find the shortest path from a source
vertex toall other vertices inagraph.

11. Implementlinear search and Binary search.

12. Implement merge sortand quick sort for Divide and Conquer

13. Implement the 01 Knapsack Problem using the Greedy technique

14, Analyzeand implement a recursive algorithm (Tilke fBctorial or Fibonacei)

TOTAL: 30 PERIODS

=

LAB REQUIREMENTS : Turbo C/Dev C++, Bordand C or GCC equivalent

OUTCOMES

Upon completion of the course, the student will be able to:

1. Apply basic lincar and non linear data structures (K3

2. Analyze and compare various trees, searching and sorting algorithms
(K4)

3. Apply algorithmic strategies such as greedy and graph-based technigues
(K3)
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OBJECTIVES:
& To provide opportunities for students to develop an entrepreneurial
mindset and explore real-world problem-solving through a startup-
centricapproach.

nce inidentifying market needs
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*  Toenabledevelopment of skill sets for designing, validating, and realizing
aMinkmum Viable Praduct (MVP) for an entrepreneurial venture.

®  To guide students in validating market opportunity, and formulating a
solution with realistic constraints.

®* Toinculcate ethical research practices, foster a commitment to lifelong
learning and promote the development of socially responsible and
sustainable innovations aligned with relevant Sustainable Development
Goals [SDGs).

®  To prepare students to design sustainable business models and present
entrepreneurial ideas through structured, outcome-driven business
pitches using core startup frameworks.

COURSE METHODOLDGY:

L. Thisinitiative is designed to inculcate ethical principles of research and
to get involved in a life-long learning process for the students,
specifically through the lens of entreprencurshipand innovation.

2, The project work must involve identifying a problem, validating market
opportunity, and developing a selution with realistic constraints,
culminating in a business plan and prototype,/MVP It must also include
appropriate elements of the following: market research, competitive
analysis, value proposition design, business model development,
financial feasibility, go-to-market strategy, and potentially
software /hardware development for the MVP

3. Projectean be individual work or a group project, with a maximum of 3
students. In case of a group project, the individual project report of each
student should specify the individual's contribution te the group
project. The roles and responsibilities of all team members must be
well-defined and documented.

4, On completion of the project, the student shall submit a detailed project
report outlining their entrepreneurial journey, solution development,
and business plan. The project should be reviewed and the report shall
be evaluated, and the students shall appear for a viva-voce oral
examination on the project approved by the Coordinator and the project
guide.

EVALUATION:

1 First evaluation (Milestone 1 - Week 4): 20 marks [Focus on Problem
Identification, Opportunity Discovery, Customer & Markets, Value
Proposition)

2 Second evaluation [Milestone 2 - Week 8): 30 marks (Focus on
Competitive Advantage, Business Model, and MVP Develapment)
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3 Final evaluation [(Milestone 3 & 4 - Last week of the semester]): 50
marks (Focus on Financial Feasibility, Co-to-Market Strategy, Growth
and Scale, Funding Strategy, and Overall Project Report & Viva-Voce)

Note: All three evaluations are mendatory for course completion and for

awarding the final grode.

OUTCOMES:

TOTAL: 45 PERIODS

At the end of the course, the student should be able to:

1. Apply entreprencurial thinking to (dentify and articulate real-world
problems and explore market needs using structured approaches. [K3)

2. Develop skill sets to design potential solutions and validate market
opportunities within realistic constraints. [K4)

3. FEvaluate sustainable, ethical, and responsible innovation strategies, and
communicate business models effectively. (K5)
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SEMESTER - 111
24ITTP301 L{T|PlcP|C
;DGHGA APTITUDE SKILLS - | olol2l2
APTITUDE & COGNITIVE SKILLS — PHASE 1

OBJECTIVES:

& Enrich students on quantitative ability, reasoning ability, and verbal

ability

# Build a strong foundation for solving recruitment-based problems

with speed and accuracy.

& Enhance creative thinking skills and Strengthen problem-solving

skills.
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MODULE-1  QUANTITATIVE ABILITY 22

Number Froperties, Speed Math, HCF and LCM, Percentages. Time and Work,
Time Speed and [Nistance, Ratio Proportion and Variations, Averages Mixtures
and Alligation

MODULE -1l QUANTITATIVE ABILITY AND REASONING ABILITY 16

Profit and Loss, Simple Interest and Compound Interest, Blood Relation,
Directions, Codingand Decoding, Series, Ranking and Arrangements

MODULE- 111 VERBAL ABILITY T
Verbal Analogy - Vocabulary building - Sentence Structures - Comprehension
- correctusage ol words - Errordeduction

TOTAL: 45 PERIODS
REFERENCES:
Quantitative Aptitude for Competitive Examinations - R.S. Aggarwal
A Modern Approach to Logical Reasoning - RS, Aggarwal
High School English Grammar & Composition - Wren & Martin
‘Word Power Made Easy - Norman Lewis,
Fast Track Objective Arithmetic - Rajesh Verma

Bl G P

LIFE SKILLS, RANGER AND ROVER & BIS STANDARDS - PHASE 2
OBJECTIVES:
® Familiarize the team and leadership skills,
®  Lain Scouting spirit,
® Understand the standards relevant to IT.

MODULE-1 JEEVAN KAUSHAL 2.0 - TEAM SKILLS AND

LIFE SKILLS 12
Trust and Collaboration: Importance of Trust in Creating a Collaborative
Team- Agree to Disagree and Disagree to Agree — Spirit of Teamwork -
Understanding Fear of Being Judged and Strategies to Overcome.
Brainstorming: Basics and the process - Effective technique for ideation -
Types - Importance and Benefits
Internal Communication: Internal Communication = Meaning and the Need,
Use of Various Channels for Transmitting Information to Team Members
including Digital and Physical.
Leadership Skills: Leadership concept - Leadership slalls - Leadership
muoralities - Leadership models
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MODULE-TI RANGER AND ROVER 10
Four Bonds of BSG: Sign. Salute, Left Handshake, Moto and Good Turn.
Discipline and Uniform: Uniform of Rovers and Rangers, 14 Programme ideals.
Knowledge of Merit: Know about Knowledge of Merit Badges (Proficiency
Badge).
Sustainability E-learning: (Online Course Available in WOSM Learning
Zone).
Activating the Earth Tribe Initiative in your Commumnity.

MODULE-M  ELECTROMAGNETIC COMPATIBILITY (EMC) AND
ELECTROMAGNETICINTERFERENCE 8

Introduction to the concept of Electromagnetic compatibility of electrical
andfor electronic equipment, between themselves and with electrical power
networks including electromagnetic interference and measurement and
calculation methods to assess human exposure to electric, magnetic and
electromagnetic flelds. Discussion on 15 14700/ 1EC 61000 series of
Standards.

TOTAL: 30 PERIODS

REFERENCES:
1. Curriculum and Guidelines for Life Skills [Jeevan Kaushal} 2.0, UGE, New
Delhi

2. A World Built on Standards: A Texthook for Higher Education, Published
by: Danish Standards Foundation, 2015.

3. S0/ IEC Guide 59, BIS Standards Formulation Manual, 2nd Revision,
2022,

ONLINE RESOURCES

1. hetps:/ fwww.eambridgeenglish.org/learning-english

2. https//lms.scoutorg/course_items,/show/1172182%course_id=
214307 #course-item-id=1172182

3. https://Ims.scout.org/coursesshow 2 14123orce_course_hub=true

OUTCOMES

Upon completion of this course, the students will be able to:

1. Applyquantitative aptitude for solving numerical problems [K3|

2. Describe logical reasoning to tackle emotional challenges. [K2]

on and comprehension skills through grammear
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4. Apply critical thinking and problem-solving skills in various cognitive

scenarios. [K3]

5. Interpret language nuances in diversified situations and exhibit scouting
spirits amidst communities. [K2]

6. Explain the basic principle of BIS Standards relevant to EMC and EMIL [K2]
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SEMESTER - 1V
24BSMA40Z |  PROBABILITY AND QUEUEING L |T [P CP/C
SONG MO, & THEORY 3/11/0|5|&

OBJECTIVES:

® Toimpart necessary basic knowledge in Probability theory, Random
Processes and Queunsing models which are invariably used in
Computer science courses

MODULE-1  PROBABILITY AND RANDOM VARIABLES 9
Probability - Axloms of probability - Conditional probability - Baye's
theorem- Discrete and Continuous random variables - Moments - Moment
generating functions.

MODULE-II  DISCRETEAND CONTINUOUS DISTRIBUTIONS 9

Binomial, Poisson, Geometric, Uniform, Exponential. Erlang and Normal
distributions,

MODULE-1I1  TWO-DIMENSIONAL RANDOM VARIABLES 12
Joint distributions - Marginal and Conditional distributions - Covariance -
Correlation and Linear Regression - Transformation of Random Variables -
Central Limit Theorem (for independent and identically distributed random
variahles],

MODULE-1V RANDOM PROCESSES 12
Classification - Stationary process - Markov process - Poisson process -
Discrete parameter Markov chain - Chapman Kolmogorav equations -
Limiting distributions,

MODULE-V  QUEUEING MODELS 9

Markovian queues - Birth and Death processes - Single and multiple server
Queneing models - Little's formula - Quewes with finite waiting rooms.

MODULE-VI ADVANCED QUEUEING MODELS 9

Finite source models - M/G/1 gueue = Pollaczek-Khinchin formula - M/D/1

and M/EK/1 as special cases - Series queues - Open Jackson networks.
TOTAL: 60 PERIODS
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TEXT BOOKS:

1.

Fundamentals of Applied Probability and Random Processes, Ibe, 0. C.,
2nd edition, Elsevier, 2019, (1.1, 1.3, 1.6, 1.7 (1.7.1), 1.8, 1.13 - exercise
problems in the these sections; 2.1 -2.8,3.1-3.5,3.9,4.1-4.3,44-4.4.2,
47-411,51-57,6,1-63,6.8,6.10,81-85,10.5 (1005.1 - 10.5.6), 10.6,
10.7(10.7.1- 10.7.5)) (Module 1,11, 111 & IV),

2. Fundamentals of Queueing Theory, Gross, D., Shortle, |.E Thompson, |.M
and Harris. CM,, 4th Edition, Wiley Student, 2014, (1.1 - 1.5,1.7.2.1- 2.7,
4.1.4.2, 5.1 [5.1.1) (Module ¥ & V1),

REFERENCES:

1. Schaum’s Outline Theory and Problems of Probability, Random variables
and Random Processes, Hwei Hsu, 1st Edition, Tata Megraw Hill Edition,
Mew Delhi, 2004.

&, Uperations Research, Taha, H. A, 10th Edition, Pearson India Educalion
Services, Delhi, 2019,

3. Probability and Statistics with Heliability, Queuweing and Computer
Science Applications, Trivedi, K. 5. Znd Edition, Jolhin Wiley and Sons,
2002,

4, Probability and Stochastic Processes, Yates, H. (L and Goodman. D. |, 2nd
Edirion, Wiley India Pvt. Liel., Bangalore, 2012

A, Prohahiliey and Statistics, Random Processes and Queueing Theory,
Veerarajan T, 4th Edition, Tata McGraw [ill Education Pyt Ltd, New
Delhi, 201 5.

WEB REFERENCES:

1. hetpsyf fnptelacin/courses/117103017/

2. https:/ farchive.nptelac.in/courses/111/102/111102111/

3. Lecture Notes | Probahility and Random Variables | Mathematics | MIT
OpenCourseWare

4. https://diposit.ub.edu/dspace /bitstream /2445 /127366/3 /memoria.

pdf

ONLINE RESOURCES:

1.
2.

hrtps:/ /nptelacin/courses/ 111105041/
https:/ farchive.nptelacinfeourses /111 /102/111102111/

3, https:/ farchive nplel acin/courses /111 /104111104079
4. https:/ farchivenptelacinfoourses /111/102/111102160,/
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COURSE OUTCOMES

Upon completion of the course, the student should be able to:

1. Apply probability concepts, random variables, and moment-generating
functions to solve engineering problems invobving uncertainty. (K3)

2. Apply discrete and continuous probability distribautions to model and
solve englneering problems involving random phenomena, (K3)

3. Apply joint, marginal, and conditional distributions along with correlation
and regression concepts to analyze relationships between two random
varlables in engineering problems. (K3)

4. Apply concepts of random processes, including Markov and Poisson
processes, to model and analyze stochastic systems evalving over time.
(K3)

5. Apply Markovian queuelng models and related concepls Lo analyze and
solve problems involving service systems with waiting lines. [K3)

6 Apply advanced queueing models and network theories to analyze
complex service systems and their performance, (K3}
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SEMESTER - IV
_?“"Ff-““" USER INTERFACE / USER EXPERIENCE _r_; T P CP/C
SDG ND. & B 9 {UIUX) DESIGNING SKILLS 3/o/lo|[4l3
OBJECTIVES:

® Tolearn the basics of User Interface/User Experience Designing Skills

& Tobecome familiar with the design technologles for Individuals and
persons with disabilities

& To be aware of Mohile HCI

L] I L
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® Tolearn the guidelines to design user interface
® Tadesign an Ul using UX skills.

MODULE-1  OVERVIEW OF USER INTERFACE 8
Importance of User Interface - Definition - Importance of Good Design -
History of HCI- Blossoming of the World Wide Web - Characteristics of
Graphical and Web User Interface - Interaction Styles - The Graphical User
Interface « The Weh User Interface - The Merging of Graphical Business
Systems amd the Weh

MODULE-II  USERINTERFACE DESIGN PROCESS a
Principles of User Interface Design - Obstacles and Pitfalls - Usability - Human
Consideritions in the Design of Business Systems - Business Function -
Determining Basic Business Functions - Design Standards or Style Guides -
system Training and Documentation Needs - Usability Testing - Purpose -
Importance —Scope- Prototypes - Kinds of Tests

MODULE-TIT  UIELEMENTS 8
System Menus - Navigation Schemes - Window -Characteristics -
Components- Presentation Styles - Types - Screen based Controls - Graphics,
lcons, Images - Colors - Case Study: Creation of Visual designs and clickable
prototypes,

MODULE-IV  OVERVIEW OF USER EXPERIENCE 7
UX Design Concepts - Intersection of Des ign, Technology, & Business- Know ing
Your User - User Rescarch Through Interviews - Relining User Research and
Creating Personas- Synthesis of User Res earch, Journey Maps, and User Flows

MODULE-V  USEREXPERIENCE ELEMENTS 7

Wireframing - Types of Wireframing - Sketching - Navigation Design -
Interaction Design - Prototyping - Types -lterating the Prototype -
Introduction to Sketeh - Ul Design - User Testing

MODULE-VI  WEBINTERFACE DESIGN 7

Designing Web Interfaces - Drag and Drop - Direct Selection - Contextual Tools

- Overlays, Inlays and Virtual Pages - Process Flow - Case Studies —

Introduction te Figma - Tools in Figma - Figma Layers Panel - Components -

Design Panel - Libraries - Code Panel - Prototyping = Masks - Figma Exports -
Ll = rTukins - Wireframing in Figma

TOTAL : 45 PERIODS
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TEXT BOOKS:
1. Edward Stull, "UX Fundamentals for Non-UX Professionals User

Experience Principles for Managers. Writers, Designers, and
Developers”, Apress, Spinger Nature Link, 2018,

2. Wilbert 0, Galit, “The Essential Guide to User Interface Design: An

Introduction to GUI Design Principles and Technigues®, 3rd Edition,
Wiley Publishing Inc, 2007,

REFERENCES:

1. Brian Fling “Mobile Design and Development, First Edition’, O Reilly
Media Ine.. 2009,

2. Bill Scott and Theresa Neil, “Designing Web Interfaces”, First Edition,
O'Reilly, 2009,

3. Yvonne Rogers, Helen Sharp, Jenny Preece, “Interaction Design: beyond
human-computer interaction”, Second Edition, john-Wiley and Sons
Inc. 2009,

4. DovTe-eni, Jane Carey, Ping Zhang, “Human-Computer Interaction:
Developing Effective Organizational Information Systems”, John-Wiley
and Sons Inc., 2007.

WEB REFERENCES:

1. hutps: S Sonlinecoursesnptelacin/noc23_isllt

2. /U Design With Figma : 5+ Real World Projects | Udemy

3. hetps:/ fwww.nobledesktop.com/foutlines fux-and-ui-design-vertificate-
syllabus.pdf

ONLINE RESOURCES:

1. hittps:/ /freevidenlectures.comfrourse /4491 foptel-introduction-
human-computer-interaction

2. hetps:/f fwwnwiareocin/sites fdefault /files flecture_notes (HCI%2
DLECTURE%Z0NOTES.pdl

3. https//mrcetcom/ pdffLab%2 0Manuals/IT/R15A0562%20HCLpdf

OUTCOMES

Upon completion of the course, the student will be able to:

1. Utilize the basic concepts of User Interface and its types to design. (K3)
2. Make use of the design process and its testing strategy in real time Ul

designs, (K3)
3. Examine various Ul elements in real time visual designs and prototypes.
(R}
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Sylabus 7 1T ]

4, Experiment with the basic fundamentals of UX designing. (K3)

5. Inspect wireframing, sketching and prototyping and test with usability
testing. (K4

6. Dissect the Web Based User Interface Design for
Multimedia/Ecommetee/ E-Learning Websites using Figma, (K4)
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SEMESTER - IV

AITPCA02 MICROCONTROLLERSAND | L | T |P CP/C
SD6.NO. &, 11 EMBEDDED SYSTEMS 3o0|o]a3
DBJECTIVES:

# Tounderstand the Architecture of B0B6 microprocessor

‘To learn the deslgn aspects of 1/0 and Memory Interfacing clrcuits

To interface microprocessors with supporting chips

To study the Architecture of 8051 microcontroller and ARM processor
To deslgn a microcontroller based system

MODULEl MICROPROCESSOR 9
Introduction to BDB6 - Microprocessor architecture - Addressing modes -
Instruction set and assembler directives - Assembly language programming -
Modular Programming - Linking and Relocation-Stacks - Procedures - Macros
- Interrupts and interrupt service routines-Byte and String Manipulation.

MODULENl MICROCONTROLLER 7

Architecture of 8051 - Special Function Registers(SFRs) - 1/0 Pins Ports and
Circuits - Instruction set Examples - Addressing modes - Assembly language
programming- Timers and counters in 805 1- Introduction to microcontraller
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MODULE-1II  1/OINTERFACING L]
Memory Interfacing and 1/0 interfacing - Parallel communication interface -
Serlal communication interface - DA and A/D Interface - Timer -
Keyboard /display controller - Interrupt controller - DMA controller -
Programming and applications Case studies: Traffic Light control, LED display,
LCD display, Keyboard display Interface and Alarm Controller.

MODULE-IV  INTRODUCTION TO EMBEDDED SYSTEM DESIGN AND

REALTIMESYSTEMS 7
Embedded system design process - Design example: Model train controller -
Design methodologhes - Degign Nows - Requirement Analysis - Specifications
- System analysis and architecture design = Structure of a Real Time System -
Estimating program runtimes -Task assignment and scheduling.

MODULE-Y  ARM PROCESSOR 7
ARM Architecture Versions - ARM Architecture - Instruction Set - Stacks and
Subroutines — Features of the LPC 214X Family -ARM Fipeline and Pipelining
Hazards- Interfacing with External Devices using ARM-Memory Hierarchy in
ARM Systems.

MODULE-V] PERIPHERALS 7
Peripherals - The Timer Unit - Pulse Width Moedulation Unit - UART - Block
Diagram of ARMY and ARM Cortex M3IMCU- Analog to Digital Comverter
{ADC)-Digital to Analog Converter - Ethernet Controller,

TOTAL : 45 PERIODS

TEXT BOOKS:

1. Yu-Cheng Liu, Glenn A, Gibson, *Microcomputer Systems: The B086 /
8088 Family- Architecture, Programming and Design”, ZndEdition,
Prentice Hall of India, 2007

2. Mobamed Ali Mazidi. Janice Gillispie Mazidi, RolinMcKinlay, "The 8051
Microcontroller and Embedded Systems: Using Assembly and €7,
2ZndEdition, Pearson education, 2011

3. Marilyn Woll, “Computers as Components - Principles of Embedded
ComputingSystemDesipn’, 3rdEdition, Morgan Kaufmann Publisher (An
imprint from Elsevier), 2012

4, JaneWs.Liu,"Real Time Systems” Pearson Education Third Indian
Reprint,2003
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REFERENCES:

1. Douglas VHall,"Microprocessors and Interfacing. Programming and
Hardware ,TMH, 2012,

2. AK.RayKM.Bhurchandi, "Advanced Microprocessors and Peripherals”,
3rdEdition, TataMcGrawHill, 2012,

3. LylaB.Das” Embedded Systems: An Integrated Approach” Pearson
Education, 2013,

4. C.M.Krishna, KangG.Shin'Heal-Time Systems”International Editions,
MeGrawHilL2017,

WEB REFERENCES:
1. hitps:/ fswavam.govin/nd1_noc20_eed4 2 /preview
2. https:/ faptelacinfcourses /108105102

ONLINE RESOURCES:
1. https://freevideslectures.com/fcourse /3018 /microprocessors-and-
microcontrollers

2 https/ /www.satishkashyap.com/2012/02 /video-lectures-on-
microprocessars-and. html

OUTCOMES

Upon completion of the course, the student will be able to:

1. Apply the addressing modes and Instruction sets of the B086
microprocessor to develop assembly language programs for specific
tasks.(K3)

2. Urilize the instruction set and addressing modes of the ARM processor to
execule programs(K3)

3. Evaluate different microprocessor architectures (8086, ARM) based on
specificapplication requirements.(K5)

4. Analyze the internal architecture and Tunctional blocks of the 8051
microcontroller{K4)

5. Implement parallel and serial communication interfaces using the 1/0
interfacing concepts.(K3)

6. Design embedded systems incorporating various peripherals like timers,
PWM units, UART, and ADC/DAC for specific control and communication
applications{K5)
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SEMESTER - 1V
24ITPWAL0T OPERATING SYSTEMWITH | L | T |P|CP|C
S0G N, & & 9 LABORATORY 3/0(2|5|4
OBJECTIVES:
o Toumnderstand the basic concepls, lunctions of Operating Systems,
Processes and Threads
&  Toanalyze Scheduling algorithm and understand the concept of
Deadlock

¢ Toanalyze various memory management schemes

& To Understand 10 systems basies and varfous file systems.
® To be familiar with the basics of virtual machines and Mobile 05 like
s and Android,
MODULE-1 OPERATING SYSTEM OVERVIEW 7

Introduction = Computer System Organication — Computer System
Architecture - Operating System Owverview- Objectives and Functions -
Evolution of Operating System - Computer System Organization Operating
System Structure and Operations - System Calls - System Programs - 05
Generation and System Boot

MODULE-Il PROCESS MANAGEMENT B
Processes - Process Concept - Process Schedullng - Operations on Processes -
Inter-process Communication - CPU Scheduling - Scheduling Criteria -
Scheduling Algorithms- Multiple - Processor Scheduling - Threads -
Multithreading Models - Threading lssues - Process Synchronization - The

sblem - Synchronlzation Hardware - Mutex Locks -
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MODULE -1l DEAD LOCK 7

Monitors - Deadlock - System Model - Deadlock Characterization - Methods for
Handling Deadlocks - Deadlock Prevention - Deadlock Avoidance - Deadlock
Detection - Recovery from Deadlock

MODULE-IV MEMORY MANAGEMENT 8
Main Memory - Background, Swapping Contiguous Memory Allocation -
Paging - Segmentation - Segmentation with Paging - Virtual Memary -
Background - Demand Paging - Page Replacement - Allocation of Frames-
Thrashing - Allecating Kernel Memory

MODULE -V FILESYSTEMS AND /0 S5YSTEMS 8
Overview of Mass Storage Structure - Disk Structure - Disk Scheduling and
Management - Swap Space Management - File-System Interface - File Concept -
Access Methods - Directory Structure - Directory Organization - File System
Mounting - File Sharing and Protection - File System Implementation- File
System Structure = Directory Implementation - Allocation Methods - Free
Space Management - [ /0 Systems - 1/0 Hardware - Application 1 /0 Interface -
Kernel 1/Q Subsystem.

MODULE -V1 CASESTUDY 7
Linux System - Design Principles - Kernel Modules - Process Management -
Scheduling - Memory Management - Input-Output Management - File System -
Inter-Process Communication - Mobile 05 - 108 and Android.

LISTOF EXPERIMENTS:: 15
Study UNIX Commands & Urilities.
Process Management esing System Calls.
Implement the various CPL Scheduling Algorithms.
Implementation of Semaphore and Multi-threading
Implementation of Deadlock avoidance using Banker's Algorithm,
Implementation of Deadlock Detection Algorithm,
Implementation of First-fit, Best-fit and Worst-fit memory allocation
strategies.
Implementation of page replacement algorithms.
Implementation of disk scheduling algorithms.
10. Implementation ofthe following File Allocation Strategies
a) Sequential b) Indexed ) Linked

o B8 R L o o B

o ®

TOTAL: 60 PERIODS
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LAE REQUIREMENTS

1. Standalone desktops with C ¢ C++ / Java / Equlvalent compiler 30 Nos. with
Linux 08

TEXT BOOKS:

1. Abraham Silberschatz, Peter Baer Galvin and Greg Gagne, "Operating
System Concepts”, 9th Editton, John Wiley and Sons Inc, 2012,

2. William Stallings, “Operating Systems - Internals and Design
Principles", 7th Edition, Prentice Hall, 2011

REFERENCES:
1. Ramez Elmasri, A. Gil Carrick, David Levine, "Operating Systems - A Spiral
Approach”, Tata MeGraw Hill Edition, 2010,

2. AchyutS.Godbole, Atul Kahate, "Operating Systems’, McGraw Hill
Education, 2016,

3. Andrew 5 Tanenbaum, “Modern Operating Systems®, Second Edition,
Pearson Education, 2004,

4. Gary Nutt, "Operating Systems”, Third Edition, Pearson Education, 2004,

5. Harvey M. Deitel, "Operating Systems”, Third Edition, Pearson Education,
2004,

WEB REFERENCES:

https:f/mptelacin/courses 106,/ L06/106 106144/
https://www.coursera.org/coursesTquery=operatingd620system
https:f fwww.computerfiope.com/ jargon /o/fos.html

https:/ fwwwias-book.com /059 /slide -dir/

hetp:/ fweb.ittd.acin/~minati/MTLA5H.htm]

R N

ONLINE RESOURCES:
1. https://onlinecourses.swayamZacin/ntr5_ed41/preview
2. hetps:f fwww.udacity.com fcoursefintroduction-to-operating-systems--

ud923

3. https://freevideolectures.com/course,/3670/ introduction-tooperating-
systems

OUTCOMES:

Upon the completion of the course, the students should be able 1o
1. Articulate the basic concepts and functions of the operating system.

(K3)
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2, Apply process management and CPU scheduling technigues o solve
problems. [K3)

Experiment deadlock concepts and prevention strategies(K4)
Examine memory management problems and segmentation, (K4)
Interpret the functionality of file systems and /0 systems. (K3)
Make use of various administrative tasks in linux environment (K3)

L
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SEMESTER - IV

24/TPW402 | PRINCIPLES OF COMPILER DESIGN L |T P |CP C
SDG NO. 4,9 WITH LABORATORY 3|0(2|5|%
OBJECTIVES:

® Tolearn the various phases and parsing technigues of compiler

® Tounderstand intermediate code generation and run-time
enviromment

® To implement the front-end of the compiler

® Toimplement code generators

& Toimplement code optimization

MODULE-1 INTRODUCTION TO COMPILERS AND LEXICAL ANALYSIS 7
Introduction- Translators- Compilation and Interpretation- Language
processors -The Phases of Compiler - Lexical Analysis - Role of Lexical
Analyzer - Input Buffering - Specification of Tokens - Recognition of Tokens -
Finite Automata = Regular Expressions to Automata NFA, DFA - Minimizing
DFA - Language for Specifving Lexical Analyeers - Lex toal
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MODULE-1I  SYNTAX ANALYSIS 7
Role of Parser - Grammars - Context-lree grammars - Writing a grammar Top
Down Parsing - General Strategies - Recursive Descent Parser Predictive
Parser-LL{1)- Parser-Shift Reduce Parser-LR Parser- LR [0)tem Construction
of SLR Parsing Table - Introduction to LALR Parser - Error Handling and
Recovery in Syntax Analyzer-YACC tool - Design of a syntax Analyzer for a
Sample Language

MODULE-IT SYNTAX DIRECTED TRANSLATION & INTERMEDIATE CODE

GENERATION 7
Syntax directed Definitions-Construction of Syntax Tree-Bottom-up
Evaluation of S-Attribute Definitions- Design of predictive translator - Type
Systems-Specification of a simple type CheckerEquivalence of Type
Expressions-Type Conversions. Intermediate Languages: Syntax Tree, Three
Address Code, Types and Declarations, Translation of Expressions, Type
Checking, Back patching.

MODULE-1¥ RUN-TIME ENVIRONMENT i
Runtime Environments - source language issues - Storage organization -
Storage Allecation Strategies: Static, Stack and Heap allocation - Parameter
Passing-Symbal Tables - Dynamic Storage Allocation. Source language 15sues,
symbol tables and language facilities for dynamic storage allocarion

MODULE-V CODEOPTIMIZATION ’
Principal Sources of Optimization - Peep-hole optimization - DAG-
Optimization of Basic Blocks - Global Data Flow Analysis - Efficient Data Flow
Algorithm - Recent trends in Compiler Design. Type checking, type
expressions, type systems, static and dynamic checking of types, specification
of a simple type checker, equivalence of type expressions, type conversions,
averioading of functions and operators,

MODULE-V1I OPTIMAL CODE GENERATION 8
Machine dependent code generation, object code forms, the target machine, a
simple code generator, register allocation and assignment, peephole
optimization. Issues in the Design of a code generator - Basic Blocks and Flow
graphs - Design of a simple Code Generator - Optimal Code Generation for
Expressions- Dynamic Programming Code Generation

LIST OF EXPERIMENTS: 15

L. Using the LEX tool, Develop a lexical analyzer to recognize a few patterns
inC.[Ex |:lcn1:!1"|. rs. cCOnstants, comments, operators etc.). Create a symbaol

tifiers.
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2. ImplementaLexical Analyzer using LEX Tool

31, Generate YACC specification fior a few syntactic calegories.

a. Program to recognize avalid arithmetic expression that uses operator +, -,
*and /.

b. Program to recognize a valid vaniable which starts with a letter followed
by any number of letters or digits. ¢. Program to recognize a valid control
structures syntax of C language (For loop, while loop, if-else, if-else-if,
switch-case, etc.).

d. Implementation of caleulator using LEX and YACC

4. Generatethree address code for a simple program using LEX and YACC.

5. Implementtype checking using Lexand Yace,

6. Implement simple code optimization techniques (Constant folding,

Strength reduction and Algebraic transformation)

7. Implement back-end of the compiler for which the three address code is
given as input and the 8086 assembly language code s produced as
output.

TOTAL: 60 PERIODS

TEXT BOOKS:

1. Alfred V. Aho, Monica 8. Lam, Ravi Sethi, Jeffrey D. Ullman, "Compilers:

Principles, Technigues and Tools®, Second Edition, Pearson Education,
2009,

REFERENCES:

1. Randy Allen, Ken Kennedy, Optimizing Compilers for Modern
Architectures: A Dependence based Approach, Morgan Kaufmann
Publishers, 2002.

2, Steven SMuchnick, Advanced Compiler Design and Implementation]],
Morgan Kaufmann Publishers - Elsevier Science, India, Indian Reprint
2003,

3, Keith DCooper and Linda Torczon, Engineering a Compiler]|, Morgan
Kaulmann Publishers Elsevier Sclence, 2004,

4, V. Raghavan, Principles of Compiler Design||, Tata McGraw Hill
Education Publishers, 2010,

5. Allenl. Holub, Compiler Design in C||, Prentice-Hall Software Series,
1993,

WEB REFERENCES:

1, https:/ fonlinecourses.nptelacin/noc2 1es07 /preview

2. htps:/ feewwees.emuedu /~fp fcourses/ 1541 1-114 fresources.itml
3.  hutps:/ fonlinestanford.edu/courses fsoe-yoses 1 -compilers
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OUTCOMES:
Upaon the completion of the course, the students should be able 1o

L
2

tool. (K3)

YACE tool (K3)

runtime environment. (K3)

| Sytabus 7 T |

Examine the techniques in different phases of a compiler. (K4)
Design a lexical analyser for a sample language and learn 1o use the LEX

Imspect different parsing algorithms to develop a parser and learn to use
Construct semantics rules (SDT). intermediate code generation and

Analyze code generation and apply code optimization technigues. [(K4)
Construct and use of different compiler tools as LEX, YACC for code

generation & optimization. (K3}
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3k NCC COURSE LEVEL
SDG NO. & COURS 3 3(0|0 |3 |0
ARMY WING
PERSONALITY DEVELOPMENT 9
PD3 Group Discussion: Team Work 2z
PD4 Career Counselling, 558 Procedure & Interview Skills 3
PD5 PublicSpeaking 4
BORDER & COASTAL AREAS 4
BCAZ  Security Setupand Border /Coastal managementin the area 2
BCA3  Security Challenges & Role of cadets in Border management 2
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ARMED FORCES 3
AF1 Modes of Entry to Army, CAPF, Police 3
COMMUNICATION 3
c1 Introduction to Communication & Latest Trends 3
INFANTRY 3
INF1 Organisation of Infantry Battalion & its weapons 3
MILITARY HISTORY 23
MH1 Biographies of Renowned Generals 4
MH2 War Heroos - PVC Awardees 4
MH3  StudyofBattles- Indo Fak War 1965, 1971 & Kargil 9
MH4  WarMovies f
TOTAL: 45 PERIODS
NAVAL WING
PERSONALITY DEVELOPMENT 9
PD3 Group Discussion: Change your mindset, Time Management, Social
Skills [
PDS PublicSpeaking 3
LEADERSHIP 7
L2 Case Studies: AP] Abdul Kalam, Deepa Malik, Maharana Pratap, N
Marayan Murty, Ratan Tata, Rabindra Nath Tagore, Hole of NCC
cadets in 1965 7
DISASTER MANAGEMENT 13
DM1 Disaster Management Capsule: Organisation, Types of Disasters,
Essentlal Services, Assistance, Civil Defence Organisation 3
DM Z Initiative Training, Organising Skills, Do's & Don't's, Natural
[Msasters, Man Made Disasters 9
bM3 Fire Service & Fire Fighting 1

ENVIRONMENTAL AWARENESS & CONSERVATION
EA 1 Environmental Awareness and Conservation
GENERALAWARENESS

GAl General Knowledge
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Chalrman




| Syllabus /T |

NAVAL ORIENTATION
AF1 Armed Forces and Navy Capsule
EEZ 1 EEZ Maritime Security and 1CG

ADVENTURE
Al Introduction to Adventure Activities

BORDER & COASTAL AREAS
BHCA1  History, Geography & Topography of Border/Coastal areas

W W

2

9

-

TOTAL: 45 PERIODS

AIR FORCE WING

PERSONALITY DEVELOPMENT

PR3 Group DMiscussion: Team Work

PD 4 Career Counselling, S5B Procedure & Interview Skills
PI5 PublicSpeaking

BORDER & COASTAL AREAS
BCAZ  SecuritySetupand Border/Coastal managementin the area
BCA3  Security Challenges & Hole of cadets in Border management

AIRMANSHIP
Al Airmanship

BASICFLIGHT INSTRUMENTS
Fi1 Basic Flight Instruments

AEROMODELLING
AM1 Aero Modelling Capsule

GENERAL SERVICE KNOWLEDGE
G5K4  Latest Trends & Acguisitions

AIR CAMPAIGNS
AC1 Alr Campaigns

PRINCIPLES OF FLIGHT
PF1 Principles of Flight
T T —
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NAVIGATION 3
MM 1 Navigation 2
MM 2 Introduction to Met and Atmosphere 3

TOTAL :45 PERIODS

SEMESTER - IV
24TPT401 | FOUNDATIONS OF DATA SCIENCE | L | T [P [cp|c
1 ’ AE

SDG NO. 4,912 LABORATORY WITH THEORY

OBJECTIVES:

#® To Understand the data science pipeline and the importance of data
collection, cleaning, exploration, and visualization

® [o Manipulate data effectively using Pandas DataFrames and Series

® To Clean and preprocess data for analysis by handling missing values,
duplicates, and data inconsistencies, reshape and transform data for
further analysis

& To Apply descriplive statistics and basic probability concepts o data
analysis and to ereate and (nterpret different types of visualizations

®  To Learn aboul the end-to-end data science workflow, including
feature engineering, model evaluation, and communication of resulrs

MODULE-T INTRODUCTIONTO DATASCIENCEAND TOOLS 7
Introduction to Data Science and its role in solving real-world problems -
Pythan tools for Data Sclence: Pandas, NumPy, Matplotlib, Seaborn - Setting up
Jupyter Notebook and Anaconda Loading and exploring data using Pandas

List ol Experiments:
1. Install Anaconds, sel up a Python environment, and test jupyter
Notebook.

2. LoadaCSVfileusing Pandas and explore basic DataFrame operations,

3. Perform basic datainspection using head(), info(), describe() in Pandas,

4. Use basic NumPy functions for array manipulations (e.g., creating arrays,
reshaping).

5. Importand visualize a dataset using Matplotlib (create basic plots ],

MODULE-11 DATATYPES, STRUCTURES, AND MANIPULATION ]

Understanding Python Data Types [ List, Tuple, Set. Dictionary) -Introduction
to Pandas DataFrame and Series -Indexing and selecting data - Data
manipulation technigues [sorting, ltering, grouping)
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Listol Experiments:
Manipulate and filter lists, dictionaries, and tuples in Python.
Create and index a Pandas DataFrame and Series,
Performdataselectionand slicing in Pandas DataFrame,
Group and aggregate data in Pandas [e.g., groupby (] aperations).
Sortand filter data based on multiple conditions.

Wode kb e

MODULE- 111 DATA WRANGLING 7
Data Cleaning: Identifying and handling missing values ([illna(), dropna()}] -
Remaving duplicates and correcting data inconsistencies - Data
Transformation: Normalization, Standardization, Encoding - Data Reshaping:
melt(), pivot(), stack(), unstack() - Combining and merging datasets for
analysis

List of Experiments:

Handle missing data using fillna( ), deopnal ), and interpolation.
Identify and remove duplicate records ina dataset,

Reshape data using mel() and pivot() functions in Pandas,
Normalize numerical features ina dataset using MinMaxScaler
Merge multiple datasets and perform data alignment,

I et (e

MODULE-IV STATISTICAL ANALYSIS AND PROBABILITY 7

Descriptive Statistics: Mean, Median, Mode, Standard Deviation - Probability
Distributions: Normal, Uniform, Binoinial, Poisson - Sampling and Central
Limit Theorem - Hypothesistesting (L-tests, p-values)

List of Experiments:

Compube summary statistics (mean. median, standard deviation],
Visualize and interpret normal and binomial distributions,

Apply the Central Limit Theorem using random sampling.

Perform hypothesis testing using one-sample t-tests.

Conduct hypothesls testingand interpret p-values.

G 2 b

MODULE-V  DATAVISUALIZATION 8
Introduction to Data Visualization - Matplotlib: Basic and advanced plotting
technigues - Seaborn: Statistical visualizations (pairplot, heatmap, etc.) -
Customizing and styling plots Creating multi-panel plots for data exploration
List of Experimenis:

1. Create basic visualizations (line plot, bar chart) using Matplotlib.

2. UseSeaborn to create pairplots and scatter plots.

3. Createaheatma correlation between features,

ded b
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4. Customize plotaesthetics (colors, labels, and legends).
5 Create multi-panel visualizations using ple.subplots().

MODULE- VI DATASCIENCE CONCEPTS AND TECHNIQUES 8

Overview of the Data Science Pipeline [Problem Definition, Data Collection,
Data Preparation, Model Building, Evaluation, Deployment] - Feature
Engineering: Creating meaningful features (rom raw data - Exploratory Data
Analysis (EDA) techniques - Model Evaluation and Validation: Cross-
validation, metrics (accuracy, precision, recall) - Communicating findings
effectively through reports and visualizations

List of Experiments:

1. Define adata science problem and collect data using web scraping or APls,
2. Apply feature engineering technigues to improve model performance.

3. Perform exploratory data analysis on a complex dataset using various

technigques.
4. Evaluate models using metrics such as precision, recall, and cross-
validation.
5. Create a comprehensive report communicating insights from the data
science workflow,
TOTAL: 45 PERIODS
TEXT BOOKS:

1. Python for [bata Analysis: Data Wrangling with Pandas, NumPy, and
IPython™ by Wes McKinney

REFEHENCES

1. "Data Science from Scratch: First Principles with Python™ by Joel Grus

2. "Practical Statistics for Data Scientists: 50 Essential Concepts® by Peter
Bruce, Andrew Bruce, and Peter Gedeck

3. "Intreduction w Dala Science: A Python Approach to Concepls,
Technigues, and Applications” by Laura Igual & Santi Segui

OUTCOMES

At the end of this course students will be able to

L. Apply Python libraries such as Pandas, NumPy, and Matplotlib to load,
manipulate, and visualize datasets for solving basic data science
problems. (K3)

2. Analyze data quality 1ssues, apply appropriate data wrangling technigues,
and perform statistical analysis to driaw meaningiul inferences from
datasets, (K4

foe—
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3. Evaluate data visualization techniques and data science workflows o
effectively interpret, validate, and communicate insights from complex
datasets, {K5)
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OBJECTIVES:

&  Toempower students to cransform innovative ideas into viable venture
Blueprints through structured entrepreneurial exploration and
oppartenity (raming,

® To provide experiential learning in adaptive product evelution by
focusing on user-centric redesign, frerative testing, and technical
refinement,

&  Todevelop proficlency in assessing market traction, decoding customer
behavior, and aligning product strategy with investment-readiness
metrics.

o To instill a foundation of ethical entrepreneurship by integrating
inclusive design principles, sustalnability values, and responsible
lcadership.

e Th enable data-driven innovation by leveraging feld research, applying
performance analybics, integrating emerging technologies for

1109| "'F-ﬂ- e
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&  To facilitate multidisciplinary problem-solving through advanced
engineering Integration, MVP systemization, and standards-compliant

validation,
COURSE METHODOLOGY:
1. This initiative is designed to inculcate ethical principles of research and

to get involved in a life-long learning process for the students, focusing
on the practical execution and refinement of entrepreneurial ventures.

Z. The project work must involve the continuous development, iterative
enhancement, and potential launch of an entrepreneurial solution. It
must also include appropriate elements of the following: compliance
with advanced engineering standards, iterative design analysis,
enhanced prototyping, robust experimentation, real-world user
feedback callection, data correlation, and advanced software /hardware
development forthe solution.

3. Projects can be individual work or group projects, with a maximum of
Three students. In case of a group project, each student must submit an
individual project report clearly specifying their unique contributions
to the collective work.

4. On completion of the project, the student shall submit a detailed project
report encompassing the evolution of their venture, technical
implementation, market validation, and future roadmap. The project
shall undergo a formal review process, after which the report will be
evaluated. Students shall appear for a mandatory viva-voce
examination on the project, approved jointly by the Coordinatorand the
respective project gulde.

EVALUATION:

1. First evaluation [Immediately after first internal examination): 20
marks [Focus on refined problem statement, advanced MVP design,
and detailed development plan)

2, Second evaluation [Immediately after second internal examination );
30 marks (Focus on prototype/MVP implementation, initial testing,
and preliminary market validation results)

3 Final evaluation (Last week of the semester): 50 marks (Focus on the
complete refined solution, comprehensive market validation, growth
strategy, final project report, and viva-voce)

Nate: ANl three evaluations are mandatory for course completion and for
awarding the final grade.

TOTAL: 45 PERIODS
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OUTCOMES:

At the end of the course, the student should be able to:

. Apply structured entrepreneurial exploration to convert innovative
ideas into venture blue prints, incorporating user-centric and iterative
design approaches, [K4)

. Assess customer behavior and market traction to align product
strategies with ethical and sustainable entrepreneurship principles,
(K5)

3. Integrate multidisciplinary knowledge, field data, and emerging
technologies to optimize and validate e ngineered solutions. (K6)
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PROBLEM SOLVING USING JAVA - PHASE 1

OBJECTIVES:
®  Develop strong algorithmic problem-solving skills using Java
®  Enable students (o analyze problems and design efficient solutions
® Familiarize students with coding patterns used in technical
interviews and prepare students for competitive programming and
placement coding rounds

MODULE - I FOUNDATIONS OF JAVA PROBLEM SOLVING 16
Competitive programming mindset, Understanding problem statements and
constraints, Java input and output handling, Time and space complexity,
Asymptotic notations, Loap and recursion analysis, Arrays and strings
problem patterns, Prefix sum, Sliding window, Two-pointer technigues.

b, SORTING AND ADVANCED TECHNIQUES 15
Binary search patterns, Sgarch on answer technique, Sorting-based problem

Board i Sygial L ek | pplications, Monotonic stack, Simulation .
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problems, Recursion templates, Backtracking framework, Constraint-based
problem solving.

MODULE - IHIDYNAMIC PROGRAMMING, GREEDY AND GRAPH BASICS14
Dynamic programming principles, Memorization and tabulation, One-
dimensional and two-dimensional DP problems, Greedy strategies, Interval
problems, Graph traversal basics - BFS and DFS, Competitive conling
strategies,

TOTAL: 45 PERIODS

REFERENCES:
L Herbert Schildr, Java: The Complete Reference, MctGraw Hill
2. E Balagurusamy, Programming with Java, McGraw Hill Education

ONLINE RESOURCES

1. LeetCode - https:/ /leetcode.com

2. HackerRank - hrips:/ fwww hackerrank.com
3. GeeksforGeeks - Java and DSA Track

LIFE SKILLS, RANGER AND ROVER & BIS STANDARDS - PHASE 2

OBJECTIVES:
® [Explore core domain BIS standards related to Infermation security
and Al
® Implement strategies to learn career and managerial skills for career
growth.

MODULE -1 JEEVAN KAUSHAL 2.0 - CAREER SKILLS AND
MANAGERIAL SKILLS 14
Group Discussion Skills - Meaning and Methods of Group Discussion -
Procedure of Group Discussion - Group Discussion - Simulation - Group
Discussion - Common Errors.
Managerial Skills - Basic Managerial Skills - Planning for effective
management - How to organize teams? - Recruiting and retaining talent -
Delegation of tasks - Learn to coordinate - Conflict management - Seli-
management Skills - Understanding self-coneept - Developing self-
awareness - Sell-examination - Self-reflection and Introspection - Sell-

Ewe PR Skind - sics of Entrepreneurship - Meaning of

enfrepregen - ssification and types of entrepreneurships - Traits
m&m&% Fenfrepreneur - Creatisg Business Plar - Problem
mmﬂﬂﬂ i L ration - ldea validation - Pitch making, -
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Managing Personal Finance - Budgeting - Setting personal goals - Estimate
likely expenses Monitor spending to obtain the most value for the available
funds - Saving and Investing - Advantages of saving money - Cancept of
present and future value of money,

MODULE - Il RANGER AND ROVER 10
Scouting for Boys: Scout Craft, Campaigning,

Knots: Managing of rope, types of ropes and uses, Basic Knots: - Clove Hitch,
Reef Knot, Fisherman knot, Sheet bend, Bowline, Sheep shank, whi ppings.
Growing Together: Understanding the growth context,

Intergenerational Dialogue: How to enhance learning and cooperation
ACI0Ss gencrations.

MODULE-TII INFORMATION SECURITY & ARTIFICIAL INTELLIGENCE 6
Information security, network security and privacy protection:
Intreduction to the standards and co neepts related to security [CIA
(Confidentiality, Integrity, and Availabilit ¥1] and privacy,
Software - Quality Assurance, Life Cycle & Testing: Introduction to
Software life cycle processes and Sofoware Testing (15 16124 and 15 11291).
Artificial Intelligence: Introduction to the concepts of Artificial Intelligence
and related standards:

®  Overview of trustworthiness in artificial intelligence,

® Framework for Artificial Intelligence (Al} Systems Using Machine

Learning (ML).
® Al system life cycle processes,
®  Data life cycle framework
TOTAL: 30 PERIODS

REFERENCES:
L Curriculum and Guidelines for Life Skills (Jeevan Kaushal) 2.0, UGC, New
Delhi,

2. A World Built on Standards: A Textbook for Higher Education, Published
by: Danish Standards Foundation, 2015,

3. 50/ IEC Guide 59, BIS Standards Formulation Manual, 2nd Revision,
2022,

ONLINE RESOURCES
1. hrps:/ flms.scout.omg/courses/show,/214 175Morve_course_hub=true
ourses/show,/214194Morce_course_hub=true
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OUTCOMES
Upan completion of this course, the students will be able to:

Interpret problem statements and develop Java programs with
appropriate complexity analysis,
Apply array. string, searching, sorting, stack, and queue based problem-
solving technigues,
Design solutions using recursion, backtrac king, and dynamic

1.

2.

i

programmingapproaches.

Syltabus /[T |

Solve real-time and placement-oriented problems using greedy
techniques and graph traversal basics,

Demonstrate career and managerial skills. (K2)

Understand BIS standards for Infermation security and Al domaln, (K2)
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Imagine the Future and

Make it happen!
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