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The Vision

To promote societzl empowerment and become an institution of excellence in the fisld of
engineering education and research

The Mission

+ To develop the students into outstanding professionals through innovative Teaching
- Learning process

« To uphold research through long term Academia - Industry interaction

« Toinculcate ethical standards and moral values

il
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Academic Regulations for B, Tech. (Regular, Honors and Minor with Specialization) Program

{For &l the candidates admitied from the Academic Year 2020 - 2021 onwards)

B, Tech, (Reguber: 160 Crecils | Laters! Endry: 121} | B. Tech. {Honora/Miner - Reguiar: 180 Credits | Labersl Eniry: 147)

1. Preliminary Definitions and Nomenclature
In this regulation, uniess the context othervse requires:

a. Degree:The academic award confered upon & student on successiul completion of &
programme designed to achieve the defined altributes. It is referred to as Under-Graduate
(LG] Dagras, that is B.Tech. dagres

b. Program: The cohesive arangement of courses, co-currcular and extracurnicular activilles 1o
accomplish predetermined objectives leading to the awarding of & degree. |t also means
specialization or discipline of B.Tech,

¢. CoursecTheory, Praclical or Theory-fum-Practical subject studied in a semester, ke
Engineering Mathemafics, Pysics, eic.

d. “University’ means Jawaharla Nehru Technological Univarsity - Gurajada, Vizianagaram
(INTU = GV)

&, “Institwte” meens Madimpalli Satyanarayana Raju Insitutute of Technology (NSRIT)

4. Eliglbility for Admission

o

2.2,

Admission to the B. Tech. (Regular, Honors and Minor with Specialization) shall be made subjsct
to the algibility and qualificalions as prescribed by Andhva Pradesh State Council for Higher
Education {AFSCHE), Government of Andhra Pradesh. The totsl number of seats as per the
approved annual intake is categorized into two calegories viz, Convenor Quota (Cat. — A) and
Mariagement Cuota (Cat. = B) with a ratio of 70:30 (3. O. No. 52), The admission under Cat. — A
shall be done based on tha marit score secured through state-wise common state commone
anfrance test le, AP Engineering Agricultural, Pharmacy Common Enfrance Test (AP -
EAPCET). The allotment pertaining fo Cat. — B admissian, the merit list based on 10+2 shall be
taken as a benchmark in compliance with the norms issued by APSCHE

With regard to the students admitied through Lateral Entry Scheme, the students shal be admitted
direchly into semester Il of the sacond year of B. Tech. programs. Under this scheme 10% seats
of the sanctionad Intake will be available in each program of study a5 supsmumsarary seals.
Admissions 1o this 3 year B, Tech. lateral eniry Programme will be through Andhra Pradesh
Enginaening Common Eligibility Test (ECET). The maximum perod lo comphete B. Tech, under
lateral enlry scheme is B conseculive academic years from the date of joining

3. Duration and Medium of Instruction of the Program

The program durstion for the award of degree in B. Tech. (Regular, Honors and Mincr with
specializabon) wil be of 4 academic years and each academic year will have two semesters. In case, if

the

student i unable to complete the program in the above sald stipulaled durslion, hefshe shal be

permitted to complete the program of study within 8 consecutive academic years from the year of
admiesion nto B, Tech. program. For the studenis admilted through laleral enty scheme the duration
of the program s 3 years and 6 years ¥ the student fails 1o complete the program of study in the

v
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sdupulated duration of 3 years. The student who faile 1o meet the requirements for the award of
B. Tech. program during the above said extended duration shall forfieit the degree in B. Tech, program
of study. The madium of instruction during fhe program of study is Englsh.

Academlc Calendar: As already mentioned, each academic year will have two semesters. Each
academic year, an academic calendar will be issued by the Office of the Controlier of Examinations
(CoE) indicating the duration of instrucfion period, mid-term lests, semester-end examinations, practiczl
examinations and eventually evaluation. Mormally each semester will ave fifieen weeks of instruction,
one week of practical examinaticns and two to three weeks for descriptive examinalions. In tofal, each
sarmester will span for a maxdmum duration of 15 - 19 weaks.

Programs of Study

MSRIT offers seven programs of four year duration leading lo Bachelor's Degree in Engineering and
Technology (B. Tech.) as follows
i.  Givil Engineering

Computer Science and Enginesning (CSE)
Computer Science and Engineering (Artficial intelligence and hMachine Leaming)
Computer Science and Engineering (Data Scienca)
. Electronics and Communication Engineering (ECE)

vi.  Electrical and Electronics Engineering (EEE)

vil.  Mechanical Enginearing
Structure of Programs
5.1, Categerization of Courses

Each program shall have a common curriculum framework with well defined educational
objectives, program oulcomes and courses outcomes as per the phiiosophy of Outcorme Based
Education (OBE) in ine with the Vision and Mission of the depariment offering the program and in
lurn in accordance with he Vision and Mission of the Institlule, The program structure comprise of
theoratical courses, practical courses, theory-cum-practical courses, MOOCs, summer and full
samaster intemship, skill orlented courses, projact work, seminars and other relavant courses
meeting industry requirements. As the curriculum is framed with Choice Based Credit Systam
(CBCS), the students have the Sexibility in opting the courses of their choice under the category of
electives. The coursas of & particular program are categarized as foliows
a  Foundation Courses
I. Humnanities and Social Science including Management (HS)
i. Baslc Science (BS)
. Engireering Science (ES)
b. Professional Cone Courses relevant io the chosen program of shedy
c. Electives
i. Professional Electives (PE) relevant to the chosen program of study
. Open Electives (OE) relavant to other programs of study
d. Project, Seminar and Internship
e. 3kill Oriented Cowrses (S0C) and Industry Connect Courses (ICC)
f  Mandatory Courses (MC) as prescribed by AICTE / UG

TR
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5.2, Nomenclature af Cradit Distrbutlen

Mo. | N Nature of Course Crodt | Homenciarues
1 Thaary Course | Elective Cowrse (par Hour) 1.0 i haur  eradil
2 Praztical | Drawing Coursa {per Hour) 0.5 Er:-:lﬂ:”
3 Surmemer nternship (2= Yaar | 3¢ Year) 151340 |-
4 | Full Semestar intamship B0
5 | Capsiono Projoct B0 |-
§ | Moocs (Per Hour 10 | 1hourJeredi
: 0.5 hewr [
T Skil Advanced | Soft Skill Cowsa (par Hour) 20 ewdi
& [ Mandatory Cowrse |
9 | Counsalinghantoning B |
10| Spotarbobby ClubaiActiies IE =
5.3. Btructure of Currculum
o, of Lab Cowses, Inlemship, Term | Tolal
I | 5Theory 3 + Sporis'Hobby Clubs/Activiies 195
I | G(5Theoys IMC] 3 + Sperta'Hobby Chubslctivities 19.5
Il | 75 Theory + 1 300 « 1 MC) 3+ SporisHobby Clhubs'ictviies 215
W | &5 Theory » 1 30C) 3+ 5poris™obby ChubslActivties 215
1+ SponsHablby Chibsfcliilies +
¥ | T3 Thaory + 1 PE + 1 0E+ 1 S0C + 1 04C) 3 ot Ry B 215
Wl | 7{3Theorys TPE+1OE+180C+1MC) 3 » SpersHobby ClubsfAshilies 21.5
VIl | 7 (3 PE * 20E (MJ0Cs) + 1 Blective [H5) + 150C } Summer Iviemship #2 73
Vil | Project Full Semester intamahip 12
Tabs| Credits | 160
54, Credit Distribution for each Category
Coredits
Hoo | Cafago
i o Reguer Lalera!
Fww:m Courses oh.5 13,5
’ Humandies and Sodal Soiences inchiading Management (HS} 18 | 080
Bagic Seence (BS) 2 6.
|| Ergirearing Sclence [£5] 0 T
¢ | Professional Core Courses 1.0 Bl
 Elactives | 20
3 | Professonial Secives 150 | 150
Open Eectives 1240 120
4 | Project, Sominar snd Intemship 16.5 16.5
5| Skil Oriented Courses : 100 00
g | Mandatary Coursssas prescribed by AICTE and UGC {Nat Io be sccourted
lir CGPA)
T | Audit Cosres : 3
Minimum credlts to be eamed for the award of Ihe B, Tech, (Requia) degres 160 121

"The total number of credits may have margingl variafion from ane prcgram 1o ather progran: bersid on tha requirement fa

accomadale few eseential courses relaind to the program of sludy

vi
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Assessment Pattarn for the Caurses

With the true spirit of implementing Oulcome Based Education {OBE), each coursa is designed
with customized assessmand pattern addressing the various cognitive levels of Revised Bloom's
Taxonomy (RBT) with appropriate proportion covering the breadsh and depth of the courses, The
Agsessment Instrumant or OPs shall be designed with & combination of question respansas with
shon answer, long answer, higher order thinking skills through critical thinking and creativityand
MCL that fits best to the assessment of the intended leanning outcormes. Thé course insfrucior
can also take the ibemy of seffing their own customized quastion papers along with the distribution
of marks leveraging the stafus of autonomous promoting higher onder thinking skills and craativity
irough case studies or questions relaled to problems solving skills through open book
examinations other than that of the one prescribed in the academic reguiation 2023, This shall be
deployed by taking necassary approval from the respeclive Chalirman, Board of Studies and the
Head of the Institufion as well before the commencement of the course while preparing the course
plan aleng with the rubircs indicating the crileria and scale/metine for assessment, 'With regard fo
Ihe: assessment patiern for the skill onented courses, appropriale assessment instrumant shall be
developad by the respeciive course facililator that suils to assess the skills that are expected from
the courses by taking approval from the respective Chatrman, Board of Studies and the Head of
the Institution as well before deploying for assessment Incase of video based grading, suitzble
rubrics shall be developed for mearing the course owlcomes or intended learning outcomes. In all
the casas other than the assessment patiem being prescribed in the academis requiation 2023,
the pattiern of customized assessment pattern shall be submitted to the office of the Controllar of
Examinations before the commencement of the course.

Internship / Community Service Projects (CSP)

As per the guidelines specifed in thess regulafions, each student is expected 1o undengo
community service projects (CSP) infernship in the form of summer and Tull semester intemship
{F5l) during the program of study and it is mandate for all the students. The curriculum offars two
summer intemshics Le., one &l the end of second year and the ofher ane is &t the end of tird year
of study, each one spans for a duration of four to elghts weeks. The CSP shall be taken at the
level of second yeer as an altemate option to summer intemship (Phase 1) as per the standard
operating procedure prasceibed by the insfitution and the allobment is purely at the discretion of the
indusiry - Institute Engagement cell based on the requirement and availability of internship offars.
With regard o the F31, the curriculum provides fleibilty at two different slots during VIl and VIl
semesters with @ span of 12 weeks - 16 wesks. The students who are opling FS| elther during
semester Vil or VIl shall register for the course during the semester V fhrough the Haad of the
depariment and ths same shall be forwarded to the Office of Controller of Examination {Cof) and
intenship Gel. To ensure effeciive implementation of FSI, e Institute shall depute ~50% of the
interms during semester VIl and the rest during semester Vil Accordingly, the courses pertaining
o the semesters shall be inter-changed. The students who are opting for FSI in semester VI shail
be permitted to take up the capstone projectat the industdes along with the FS1 in the same
Indusiry if he'she is interested and submit a separate report along with internshipitraining reporl

Wil
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Students will be evaluzled by a panel of internal and extemnal subject malier expers (SMEs)
narrinated by the Office of the CoE. It i mandate for all the learners going either for infernship /
-5Ms (o caplure & video demonsirating the seif reflaction on the iearning outcomes for grading by
the course supervisoriguide.

Project Work

Each studant is expacied to camyout one capstone project refevant to hisher program of sludy or
interdissiplinary of nature leading to design, development of solutions, and fabrication of system
component or 8 product. On seccessful completion of the project work, the studenis are expected
to submit a detafled project report along with the working models, if any for evaluation, The office
of the CoE shall nominate a team of experts to assess the quality and evaluate the project as per
the evaluation guidefines prescribed in the acedemic fegulation. Incase, i any student i
interestad in doing industry oriented project (Individwat) atthe industries or research organizalion,
haishe shall take up the project duly approved by the Head of the Departmant, CoE and the Head
of the Institution well bafore the commencemeant of the course. In sech cases, the students should
infoem the respective department well in advance, prefierably during semaster Vil. The students
wha opted FSiin the samester VIl shal take wp the courses a3 prescirbed in the curriculum during
semestar Vill along with the capatone project

Statutory Mandatory Courses and Audit Courses

Mandatory courses are those courses which are designed Infine with the requirement of AICTE.
These courses do not camy any credits and &re not accounted for the calculation of CGPA, The
students shall register for the courses In the respeclive semester as specified in B curiculurn, &1
the students (regular and lateral entry studants) shall complete the mandatory course by taking
two assessmant in the form of mulliple choice guestions during the continuous assessmant. A
mindmum of 40% of marks (average of two continucus assessment) is required to complate the
course and the siatus of compietion will ke indicated in the grade mema and an online cerification
is also mandadory for a duralion of 30 hours in the relevant area as specified in the curriculum. In
addition to the above, the cummiculum provides Sexibiity to nurture employability skils through audit
courses and it Is mandatory for all students o complete the sudit courses for the award of the
degrea and It wil not be counted for the calculafion of CGPA. The academic regulation permits
autonomous leaming with mandatory courses promoling self laarming ability among the leemers.

MOOCs and Autonomous Learning

The currizulum provides adequate Bexibility for the students 1o take up MOOCs through seff-study
mode enabling them fo ieam the courses on independent'autonomous mode with minimal
guidance of feculty mentor to eam necessary credits for the award of the degres B. Tech.
(Reguls and B, Tech. (Honers & Minor with Specialization) and fe atlendance Is nol mandatary.
The: courses shall be opted from MOOCs platform wiz. NPTEL, SWAYAM or any cther platiorms
as approved by the respective Chairman, Board of Studies (BoS). Incase of MOOCs through
NPTEL, SWAYAM, the credits shall be directly transferred without conducting any furher
examination from the institution. For all other platforms, the assessment patfern for such courses
which are part of fhe curmiculum for the B. Tech. (Regula) degree shall be camied out s similar to

i
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other regular theary and skii-oriented courses. And for B. Tech. (Honors) and B. Tech, (Minor with
Specigizalion) shall be inline with the agencies or the platforms offering thess courses. Furiher, if
the grace is not specified by the paricular agency or platiorm, the office of CoE shall follow the
insfitutional SOP for the award of the grade and lake necessary approval from the Academic
Uouncil through circulation, MOOCs shall be ientifed by the respecfive depariment taking
necessary approval from the BoS/Chairman (BoS) and shall be intimated wed In advance 1o the
students. Futher, in case, if the student is preferred to undergo Semester Away Programme as per
Clazse 5.11 during semester VNI, the credits samed through self-study courses shal be
compensated for the caleulation of CGPA. The curriculum provides flexibilily %o the students 1o
sefecl the semester Vil on self-study mode to faclitate the Semester Away Program. [ncase of
natification of On-Job Training {CUT) by the instilute industry-institute engagement call during
semester V] through VIll, the academic regulations 2023 provides flexibility enabling the students
to opt self leaming in the respective semester and can appear for confinugus assessment and
semester end examinations as per the examinations schadule and fufil the credit reguirement for
the award of the B. Tech. program. In such cases, the attendance at the industriesiresssrch

arganization shall be taken for promotion from one semester o subsequent higher semesters for a
duration of 15 weeks.

510, Industry Supported Courses

5.11.

a Shedents can opt for one-credit courses, offered by experts from industryiresearch
organizations which are approved by academic council Studenis can register such
coursesfrom hisiher second year of study as and when these courses are conducted by
various cepartments. A student |5 also permitied Io register for the courses of ather
departments, provided the student has fulfiled the necessary pre-requisites of the course
being offered andsubject to the approval of boih the Heads of Depariments. There is no Emit
to the number of 1-credit or 2-credit courses a shudent can register during the programme of
study. However, a student can register for only one course in a semester, These courses are
evalualed by the respective course coordinator of the programme. The maximum number of
credits that can be eamed from industry supported courses is (imited o four

b. If a shudent does not successiully complete the registered industry supported 1-credit or 2-
credit courses in a semesier, the registration of that course will be considered as cancelied.
Further, It will not be trealed as amear and no supplementary examination wil be conducited:
altematively, If heishe wishes, heishe can re-register for the same course in the ensuing
semesters and successhlly complete it as and when it is offered subsequently

¢. The credits eamed through these courses will be trealed over and above the credit
requirerrent for the award of the B. Tech. (Regular, Honours and Minor with specialization)
programs

Semester Away Programme (SAP) to Promote Multi-disciplinary Skills {Cheice Based
Semester System): The inferested studenis can have the option of undergoing Semester Away
Programme leveraging Choice Based Semester System during semesier VIl with Higher
Leamning Institutions at Foreign Countries or Instititions of National Repute or Research
Organizations in India, by eaming necessary equivalent credits n the semester Vil through
course siudy, projects or whalever erms and condiions as prescribed by the respective
organization kn addiion to the above, the students can opt a combination of 1-, 2-, 3-, 4-credit

Ix
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ceurses fo compensate the credits required for semester VI on self study mode in case of
shoriage of credis The studenis who are inferested to opt for SAP shall register to the office of
CoE during the beginning of semaster [l and Initiate self-study mode for futuristic compensasion
of credits. The registration for this SAP is valid as long as the students maintain 8.0 CGPA in all
semestens with no history of armears. Incase, if the student fails 1o register during the above said
peniod, heishe may register for the same by taking prior permission from the respective Head of
the Department. Further, the students are encouraged to opt inter-disciplinary courses of their
inferest (need not be in the area of the program of study). The Cortrollar of Examinations shall
ensure that necessary approvals are taken from the Academic Council well before the time
pericd of their SAP. In case of any uncertain circumstances, if the student fails to complete
SAP, the registration will be cancelled automatically and he/she can eam the credits required
for that particular semester through self-study moda.

Procedure for Awarding Marks for Continuous Assessment
Theorylintemal: 30 Marks | Exlernal 70 Marks)

Continuous Internal Assessment #1 (First two and hall units with a duration of 80
Minutes)

Descriplive Examination 20 Marks

Assignment - 05 Marks

Continuous Intarnal Assessment #2 (Next two and half units with 2 duration of 90
Minutes)

Descriptive Examination : 20 Marks

Assignmeant - 05 Marks

Comprehensive Quiz (50 Multiple Cholce Questions each carries 01 mark and scaled
down to 05 Marks)

The: final internal marks will be awarded by considering equal proportion for both the CLA which
shalt be scaled down to 25 marks and 05 marks from comprehensive quiz.

Laboratory Courses (Intemal: 30 Marks | Extemal: 70)

Total Internal Marks » 30 Marks

Distribution for Continuous Evaluaton

Conlinuous Assessment 210 Marks

Record <10 Marks

Internal Test 10 Marks

Total External Marks : 70 Marks

Experiment & Viva - Voce : 50 Marks

Video aszassment (Leaming outcome) : 20 Marks {One video shall be uploaded by the

student demonstrating the seff reflection on that paricular Eaberatory course for grading)
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Drawing and Design Related Courses(intemal: 30 Marks | External: 70 Marks)

Total Intemal Marks : 30 Marks
Distribution for Continuous Evaluation

Continuous Assement 215 Marks
Imternal Test ;15 Marks
Total External Marks : 70 Marks

There shall ba two intemal tests in @ semeaster for 15 marks each and fingl marks will be
calcubaled by considering equal proportion for both the CLA.

Mandatory Courses
Assessment :As prescribed (n the Academic Regulation
Online certification course 01 course {in the relevan! area of the pursuing

mandatory course with a minimem duration of 30 hours and the stedents need to submit the
cerlification of completion and asseasment complance issued by the respective onling ksaming
platarms)

Technlcal Paper Writing

Internal Review #1 10 Marks
Inbemal Review #2 10 Marks
Final Review and Presantation 30 Marks

Paper Publications: Students are requested to publish their review articles to either peer-
reviesed journals or any one of the reputed conferences and submit the publishad paper. i is
mandalory for the award of the degree. Academic regulation suggest to publish the arficles
glther in UGC - CARE of joumals indexsd by SCOPUS.

Summer Internship {Internal: 50 Marks)
Intenim Assessment and Report Writing - 20 Marks
Final Presentation : 30 Marks

Full Summer internship (intemal: 100 Marks | External; 100 Marks)

Interim Review #1 (Industry Supervisor) : 20 Marks (Rubrics basad)
Interim Review #2 {Indusiry Supervisor) - 30 Marks (Rubrics based)

Terminal Fresantation : 15 Marks (Pressntation)
Report - 28 Marks
Video based assessment 10 Marks

In all the continuous assessment pertaining 1o intermship, the major focus of the assessment will
be predominently on skils and application of knowledge viz. Communication Skills, Team-Wark,
Organization Skllls, Inlerpersonal Skills, Analyfical and Problem Solving Skils, Leadership
Skils, Work Ethics and any specific intiatives by the intems.

Skill Oriented Courses (Intemal: 50 Marks)
Interim Assessment and Rapart Writing 15 Marks




NSRIT | Academic Regutaton 2030, Revision 1.0, Approved in V1 Acaderic Counsl Meeting

Cutcomes » 20 Miarks
Final Presentation 10 Marks
Video based assessmend : 05 Marks

The oulcomes shall be in the form of design, development of working model of a system
component or a product and these 20 marks shall be awarded based on Rubrics that addresses
Critical Thinking, Creativity, Collabcration and Communication.

Project (Intemal: 100 Marks | External: 100 Marks)
Distribution of Marks (Continuous Internal Assessment)

Innovativensss of the Project 10 Marks

Literature Survey 105 Marks
Experimentaticn/ Sirmulation 15 Marks
Prosentation, Interprefationd

Analysis of Results - 15 Marks

Interim Review #1(Presentation) - 05 Marks

Interim Review #2 (Presantation) (05 Marks

Product Development 15 Marks

Terminal Presantation ;10 Marks

Report : 05 Marks

Publication in Conference / Jounal (CARE)  : 05 Marks

Video based assessment : 0% Mariks (Mandatory)
CnEne Certification . 05 Marks (Mandatory)

The oniine certification shall be from MOOCs platiorm with a minimum duration of 30 — 45 hours
and the student need to eamn the cerification and for which there will not be any further
assessment from the institution or program of study.

A student shall eam the following percentage of minimum percentage of marks in each theary,
praciical, design and drawing course in B. Tech. program,

« A minimum of 35% (24 and above cut of 70 marks) of marks for each course Semester
End Examinations (SEE) and

o Aminimum of 40% marks for each course considering bath CIA and SEE taken together

6. Attendance Finalizatlon and Result Declaration

6.1, Procadure

The aftendance shall be caloulsted as per this aslonomous reguiation 2020 for the studants 1o
appear for the end semesler examingions as per clause 6.2. The [nsBiute shall formulate 2
committee “Joint Board" constitufing of Principal (Chairman), Chairpersons of all Boads of
Studies, Controller of Examinations (Member Secretary) and two Sanior members of faculty. The
tenure for the senior members of facully shall be of 2 years. The member secretary shall place the
attendance of all the students before the Joint Board for approval belors the finalization and

declaration of atendance. The same procedure shall be adopted for declaring the end semester
examinafian resulls,

xii
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6.2. Attendance Requirements and Result Declaration Precedurs

a. A student shall be eligible 10 appear for the end semaster examingtions i helshe acquires a
minimum of 75% of allendance in aggregate of al the courses in & semester and shortage of
attendance below 65% shall in no case be condoned and such cases will not be permitied 1o
appear for the end semester examinations

b. Condonafion for shortage of atiendance in aggregate up to 10% (65% and above and below T5%)
in each semester shall be permittedbased on medical leave (hospitalizasion | accident | specific
illness) and on-duty leave for parficipation in Coliege / Universty / State | National / International
Eports events with prior approval from the competent suthority. After taking necessary apoeoval
from the Head of e Inskiution or Competant Authority, the student shall be permitted to appear for
the end-semester examination by paying the condonation fee as prescribed by the Offce of CoE.
However, the student who have represented the college in oulside world activities shall be
exemplad in paying the condongtion fee

& A shudent who has secured less than 40% of atlendance in & parficular course shall not be
permmitted 1o appear for the end semester examination though heishe maintains more than 75% of
atiendance in aggregate of all courses in that particular sermester, In such cases, the student need
to reappear physically as and when the courses are being offered by the respective department
and accordingly the time-table shall be optimized to aveid overlapping

d. Shudents, who do not meet the minimum required atendance in a semestar, shall be detained in
that particular semester and they will not be promoted o the next semester. In such cases, the
student need fo rejoin in that parficular semester in the subsequent acaderic year

e. Academic regulafions applicable 1o the semester in which re-admission is sought shall be
applicable to the re-admited sfudent

{Incase |f there are any professional electives andior open electives, the same may also be re-
registared If offered by the respechive program of study. Howewver, If those electives are not offered
in the k%er semesiers, attematively, the students may opt cther eleciives fram the same set of
elective courses ofiered under that catagory in that particular semesier

. Promotion Pollcles

During the four year (Regular) or three year (Lateral) program of study, it is mandatory for all students
¥ mainkain 2 minimum of 40% of the cradits penalning o the current year of study io get promoted o
subsequent year of study, say 2 year 1o 3% year and 50 on, In case if the student fails 1o eam the
necaessary parcentage of credits required for promoting to subsequent year of the program of study,
hefshe will be detsined and helshe need to eam the required credits and take re-admission in the
subsequent years of the academic year to complete the B. Tech. degree program.

. Eligibility for the Award of the Degree

A student shall be declared 1o eligible for the award of the degree in B. Tech. {Regular) program if
hi'she has fuifiled the folowing requirements
a8, The student should eam the minmum requirement of credits (160 for regular admission and
¥4
credits for lateral entry) and cleared 2 the mandatory courses s prescribed in the curriculum
within the maximum duration of 8 consecutive academic years (Reguler) and 5 consecutive
academic years {Lateral) from date of admission
b, The studant should maintain more than 5 CGPA at any point of tima
. The student shall not have any pending disciplnary issues

wifii
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The studant shall forfeit hisher Degree and histher admission stands cancelled | heishe fails 1o meet
the above compliance.

8, Award of Grades

Range of Marks Letter Grade | Grade Point
>= 80 e | 10
>= B < 30 "A¥ 03
>=70<80 Iy 08

1>=60<70 BY 07
>= 50 < 50 'y 06
>=4() < 50 | 05
<4f) ) T F I 0
Absant Y i
MNon completion of a semester (Repeat) T ]
Withdrawal from end semester examination | W 0

Alter completion of the programme, the Cumulative Grade Point Average (CGPA) from the | Semester
1o Vill Samester (from Iil o VIl semester for [ateral entry) is calculated using the formulz:

E::li{':l xg; )
=1 i

whers 'n' is the number of courses registered for, '/ Is the credits alloked to the given course and g’ is
the grade point secured in the comesponding course

10. Classification of the Degree Awarded

a. B. Tech. (Honors): In addition to the requirement as cited In {10.c), if the student secures 20
additional credits in accordance with the clause (14), hefshe shal be daclared with B. Tech.
(Honors)

b. B. Tech. (Minor with Specialization): In addition to the requirement as cited in (10.c), if the
student securas 20 addiional credits in accordance with the clauss {15), he/she shall be declared
with B. Tech. {Minor wilh Specialization)

c. B. Tech. (Regular) - First Class with Distintion: The studant who qualifies for the award of the
E. Tech. degree In the chosen program of study with 160 credits {Regular) and 121 credits
(Lateral} within 5 consecutive academic years (Considering tha formal approval for the break of
study from the competent authority} from the date of admission & hisher first atiempt maintaining
7.5 CGPA and above shall be declared 1o have passed in first class with distintion and should not
have besn prevenied from appearing end semester examinations for the want of atiendance
requiremants

d. B. Tech. (Regular) - First Class: The student who qualifies for the award of the B, Tach. degres
in the chosen program of study with 160 credits (Regular) and 121 credits (Lateral) within 4
consecuive academic years from the date of admission maintsining 6.75 CGPA and above shall
Be declared o have passed in first class and should not have been preventsd from appearing
and semesier examinations for the want of attendance requirements

CaPA =
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&. B. Tech. (Regutar) - Second Class: The student who qualifies for the award of the B. Tech.
degree in the chosan program of study with 160 credits (Reqular) and 121 credits {Lateral) within
B consecutive academic years from the date of admission maintaining 5.75 CGPA and above and
lzzs than 6.75 CGPA shall be declared fo have passed in second class

f. B. Tach, (Regular) - Pass: All ofver siudents who have not covered and qualifies for the award
of the degres maintaining 5.00 CGPA and above and less than 5.75 CGPA shall be declared to
get Pass with minimum credit requirement for the award of the degree in B. Tech. program

11, Flaxibility to Add or Drop Self Study Courses (S5C)

2. Itis mandatory that al the students need fo eam the minimum number of the credds for the award
of B. Tech. degree in their respective program of study. However, a student can earn more
number of credits if he'she apt, by registening additional courses, from the Bst of courses avaikble
in the curriculum of &l discipines, over and above to the existing courses from semester 1V = Vi,
The student shall be permitted to drop any SSC at any point of time and registration for such
courses gets cancelled and will not be reflected in Cumulative Grade Mamo (CGM)

b. All the courses registared and cleared by a student in this mode will be mentioned in the CGM as
addiional acquired. However, the CGPA is calculated as per the minimum requirement of the
credits for the award of the B, Tech. dagree

12 Withdrawal from the Examination

a. A candidatz may, for vald reasons, be granted permission by the Principal to withdraw from
appearing for the examination In any course or courses of only one semester examination during
the enfire duration of the Degree Programme. Also, only ONE spplication for withdrawal is
parmitted for that semester examination in which withdrawal is sought

b. Wiihdrawal application shall be valid only if the candidate is otherwize elighble to writs the
examination and if it is made prior to the commencement of the axamination in that course or
courses and also recommended by the Head of the Department

¢. Such withdrawal from the examination shall be freated ac absent for the 19 atempt to the
respective examination and will losa the eligibllity for First Class with Distinction

d. |f any student is intended to drop FSI subsequent to hisiher registration folowed by allotment,
heishe needs 1o re-regster the course

13.Transltory Regulations: To enable the students to take admission or entry inle NSRIT from ofher
Ingtitution either by Transler, Re-admission, Admission, or Transfer from other enginesring Instituion
affiliated to JNTUKIAcademic regulation within the Institute, the following regulations shall be foliowed
based on the nature of case as cited above,

= Transkerof candiate from Autonomous | Non-Autcnomous Institution afSiated to JNTUK
= Within the Institution from one regulafion fo other academic reguistion
a. Transfer of a candidate from Autonomous / Non-Autonomaus Institufion affliated to JNTUK

Any canddate who s interested to take admission in NSRIT from a non-autanamaus enginesning
institution affiliated to the parent university either in the semester Il or thereafter, shall acquire the
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credits required for graduation as per the Instiute autenomous regulstions and the candidature
shall be treated under following categary

Students from non-aulonomous institetion seeking admissian into semester Ul shall be treated in
par with the studants taking admission for 3 year program of study (i.e. lateral antry studenis) and
should have cleared all the courses in the semester | and Il as per university regulation. The
same shall be caiculated as per NSRIT requlations if the student is seeking admissicn into NSRIT
from an auonomous institution. The credits eamed during semester | and |l shared be calculated
as per the Institute aulonomous regulations and in case If the eamed credits during first two
semestersane nof adequate fo take admission in the semester [, the student shall taks additional
courses approved by the respective Board of Studies and Academic council during semester Il at

MERIT on self study mode and the same procedure shall be foliowed for taking admission info
higher semastars

b. Within the Institution from one regulation to other academic regulation

A student taking admission under one reguiation, say Academic Regulation 2020 in the first year,
shal confinue with the same regulation and should earn the necessary credits as mationad in the
academic regulation af the fime of joining. However, In case of readmission into a subsaquant
new regulstion, and if the readmission is into any of the semeslers from semester | through 1V,
the student shall follow the current regulations to which helshe taking admission and confinus
with the same regulation tll graduation. In case of any credit shortage, the necessary credits shall
be eamed an seff study mode fo compensate the required number of credis. In case of excess
credits, it will be eated as over and above.

in both the cases (a) and (b), the details shall be forwardad 1o the parent university along with the
proceadings of the Academic Council,

14. B.Tech. (Honors): The curiculum provides flexibilty to enable the students o register for B.Tech.
(Honors) program by eaming additional 20 credits which is over and above the requirament foe the
award of B.Tech (Reguiar) degree. He/She shall reglster in the office of the CoE during semester [
provided ha'she secures 28 CGPA without backlogs in earfier semesters. if haishe wishes 1o withdraw
from B.Tech. (Honors) program at any point of fime, the credits obtained will not be compensated for
ther award of the degree and considered as over and above. The maximum enroliment B. Tech.
{Honors) shiall be restricied to 10% of the total intake in a particular batch of students.

The addiional 20 credits shall be eamed by opling four 4-credit courses offered by the respective
program of study which are calegorized in the curriculum and these courses shall be ofiered with a
combination of guided leaming or taught courses or seif study mode depending on the tolal number of
students registered for thal particutar course and the Chairperson of the Baard of Studies reserves the
right to decide the mode of delivery. Apart from this, heishe shall choose two 2-credit MOOCs of 30
Rours of & wesks duration. Above all, if any student fails to maintain the & SGPA in the subsequent
semasters afler semester lll, the registration for the B. Tech. (Honors) program stands canceliad
without any nofification. In case of students admitied through |ataral entry, the CGPA complianss will
be considered from semester Il onwards as alraady mentioned.
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B.Tech. (Minor with Specialization): The curriculum provides flexibility o enable the students to
register for B. Tech. (Minor with Specialization) program by eaming additional 20 credits which is over
and above the requirement for the award of B. Tech. (Regular) degree. He/She shall regisier In the
office of the CoE during the semester lll provided hefshe secures =8 CGPA without backlogs in eadier
semesters. If he/she wishes o withdraw from B, Tech, (Minor with Specialization) program at any point
of time, the credits obtained will not be compensated for the award of the degree and considered as
over and above. [n case of students admitted through lateral entry, the CGPA compliance will be
considerad from samester || onwards.

The student shall opt three inter-disciplinary courses each of 3-cradit as listed in fhe cumricuum offered
by other programs and one 3-credit MODCs of 30 hours or & weeks duration in addition to a project of
B-credit leading to design, process development, system component design & fabrication and
application development relevant to the chosen field of interest prescribed in the curriculem.

Academic Bank of Credits: This academic requiation 2023 provides complete scope of academic
flexibility in accordance with The Gazette of india, the notification kssued by UGC pertaining 1o the
Acadamic Bank of Credits (ABC) vide Filz No. 14-31/2018 (CPP - [} dated 285 July, 2021, New Defii
The ABC provides a full length academic flexibility while removing rigid curriculum boundaries and
creating naw possibilites of life-long leaming.

Incase with students registering under ABC, it is very much mandate and recommended 1o complete
the courses pertaining o professional core and the courses al the lower semesters, especially, the
courses pertaining to Mathematics, Physics, Chemistry and few related to Enginearing Sciences,
Further, the students opfing for industry connect courses can be accumulaled, kansfered and
redeemed for the award of B. Tech (Regular) degree deone and courses in the curriculum other than
ihe category of Basic Sciences, Engineering Sciences and Professional Core can ba compensaied,

Temporary Break of Study from the Program: The curiculum provides flexibiity for the students
having =3 CGPA to take a break of one year at any time afer the end of 111 year of study to pursue
entréprengurship on full time. This period of gap shall be counted for the maximum time of graduation.
A commitiee approved by the Academic Council shall be constiuted to evahuate the proposal
submitted by the student and the committes shall decide on permitting the student for availing the
break of study.

Revision of the Academic Regulations and Curriculum

The Joint Board Commites and the Academic Councd of the Instilute reserve the right to revise,
change or amend the regulations, the scheme of axaminations, the curiculum and the syllabi from
time 1o tima if found nacessary.

Ropresentation of Special Cases

In case of any clarification in the interpretation of the above rules and regulations, they shall be
referred to the Joint Board Commitiee through the Head of the Institution. The Joint Board Commities
will offer surtable interpretations/ clarfications /amendments required for special case on such
references and get them raified In the next mesting of the Academic Councd, The decision of the
Academic Council is final.

xvii
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20, Curriculum and Syllabi of various Programs of Study (Scan to view the Program Curriculum
and Syllabi)
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Computer Science and Engineering (Data Science)

Preambie: The cumculum of 8, Tech. Compuier Science and Engineering (Cata Science) program affered by the Depariment
of Computer Science and Engineerng under Academic Regulation 2020 s prepared in accordance wilh e curdculem
framauro of AICTE, UGC and Andhta Pradesh State Council of Higher Educafion [APSCHE). Further fhis Quizome Based
Cumiculum (OBC) is designed with Cholce Based Credit and Somesber Syslem [CBCSS) enabling the lsamars b gain
professional competancy with mulsi-disciplivary approach calerng the mirsnum reguirament {Program Specific Critara) of Lead
Socanlies lika AGH and olher Professional Bodies as per the Enginesring Accreditaiion Commission (EAC) of ABET and NEA.
In adoiion, the curmsculum and syllabi ere designad in @ sirucsured approach by deploving Feedback Mechanism en Curmiculum
from various stakeholdars viz. Industry, Potantid Employers, Alumni, Academia, Professional Bedies, Resaarch Organizations
and Parants ko capture feir voice of fie respeciive stakeholders.

The Cumiculum design, delfivery, and assessment, the hree maor pilars of acadamic system are complately aligned in Fne with
Quicome Baged Education [OBE) to assess and evaluale the leaming gulcomas to feclitata the leamers to achisve (heir
Profzssional and Carear Accomplshments,

The Vision
To becoma the Cenbra of Excellence for lachnically competent and innovaiive compuler engineers

The Mission

* To provide quadly education and spread professional &technical knowledge, leading o @ career as computes
professiorals in differen domams of indusiry, governance end academia

* To provide state-of-art environment for leaming and practice

+  Toimper hands an fraining in latest methosalegies and lechnokgies as per Industy requirements.

arer TR W sy
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Program Educational Objectives (PEOs)
The PECs ara e educational goals thal reflect Professional and Career Accomplishmants tat a graduate should attain after 4
— 4 years of his/her graduation.

The graduales of Compular Science and Enginsering (Tata Science) of NSAUT wil

1. Conlinug fo demonstrate the appication of the knowtedge of data stience fo solve real-fme engineerng challengas in
ihe tech landscape thal use programming abilities, statistcal enalysis of data, bulld and assess dala-tased maodsls,
stalistical analysis end dale management in addition §o the appicalion of undamental and concepiual kamvladge of
compuler sclence and engineering

2 Bustain thair satefactory professional carear in thelr own star-ups or 8% a leam memberteam kead in an [T or afad
industry

3. Engege in self-drected learning and advanced siudies based on the demand diven need of he indusines and their
interest for their professional end career acoomiplishmanls

Program Outcomes (POs)

Tha POs are the iransacficnal stalemants of graduate atiibutes (GAs) hal each graduating enginesr should possess in tems
of knowledge, skill and behavior with & minimum taspet parformance leved at the time of graduafion as fixed by tha program af
shudy sesking conlinuous improvement year on year

The graduates of Compuber Scaence and Enginearnng of NSRIT wil be atle o demansirate the fulowing cutcomes in terms

knraiedge, skill and behaviaoral compelencias at the tirme of graduation wilh the expested ierget periomence level.

1. Apply e knowledge of basic sclences and fundaments engineering concepts in sohing enginesring problems

(Engineering Knowledge)

2. entily, formutale, review nesearch Bleralure, and analyze complax angineeing problems resching substaniiated
conclusions using first principles of mathematics, natural stiencas, and enfgnearing sciencas (Problam Analysis)

3. Design solutions for complex enginesring prodlems and design system componants of procassas that meel the
spacified needs with appeopriabe congideration for the public healih and safely, and fhe culural, sociels!, and
ervirsnmental considerations (DesgnDevelopment of Solullong)

4, Perforrn invesigabons, design and conduct experiments, analyse end inferpret the resulls fo provide valid conclusions
{Investigation of Compliax Problams)

5. Saleclidevelsp and apply aporopnate techaicues and [T Loals for the dasign & analysis of (he syslems (Modam Tool
Lsage)

G Give reasoning and assess societal, health, kegal and cultural Bsues with competency in professional engineedng
practicas {The Enginear and Society)

7. Demonstrate professional skills and contextusl reascrng to assess environmentalisocietal issues for sustainable
development (The Environment ang Sustainability)

B Demonskate Knowiedge of professional and ethical practicas (Ethics)

8  Function effectively 43 an Individual, and as a member or leader in diverse teams, and in mulS-discipinary situalions
(Indhidual and Team Waork)

10. Communicale effeclively among engineerng community, being able 10 comprahend and wrile effecively reporis,
presentation and give / receive clears instructions |Commiunication)

11. Damonslrale and apply erginesdng & management prnciples in el own / feam progcls in muldisciplicary
envirgnment {Prajest Finance and Managament)

12. Recognize fa need for, end have the ehilly fo engage in independent and ifelong learning (Life Lang Leaming)
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Program Specific Outcomes (PS0s)

1. Design and develop inleligent sysiems by applying analytical and programming skils 1o solve real word and anginearing
praklams

2. Ahuility to apply the knowiadge of computing foals and technigues in Me feld of Data Scence for soiving real world
probéams encountered in the Software Industries maintaining the professional standards and ethics

Category-wise Credit Distribution of Courses

AIGTE | APSCHE | MNSRIT{A)

26 [ s ] 0

250 B | 218

Enginesring 5c B e . e et
Profossional Goe —i ) 55 | 588
LY 10 | 50
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- 0d | 100

ToElioiciaeday 160 80 | 10




Mrlimpali Satyenasyana Ry lesfiute of Technology (NSRIT) | CSE (e Scmrce) | Cusiculim (Resision 1) | Academis Regulston 2020 (Revision 1)
Approved in 6 AT | Appicabie for fae students admitie Tmm 307223 oowards and wa L ACY N34

Computar Sciance and Enginaering {Data Sclence)

Credi requivement for the ewand of the degree ender academin Regutation 2020-2021 for the candidales admifled liom [he 2cademic

| year 2021 enwards

B.Tech.[Requir Degreg]
B Tk Honors Degree
B.Tech [Wiik Minor spacilafion of erfan Chesen Branch of Exgy & Tech)
Semesier |
Mo, Code  Course

U 0HERDY  Communicalive Engish

€@ HBESXI!  Linear Algelve and Diferential Equations

0 HBSKE  Apsled Physics

o GEEXN  Progrimming for Prodlem Sobvisg wsng 'T

05 HMCHIM Fundamentals of Compuier Sclence

08 BEXM  Applied Pysics Lab

O HHEME  Communicalive Englsh Lab

@ MESKDT  Fragramming far Prodlem Solvieg eaing 'C’ Lad
Semmbor ||

01 MESK1Z  Partial Diflerentied Equetions and Veelor Calzilug

0 PORSRIL  Applisd Chermistry

@ XESKS  BasicElecyical and Electronics Enginesring

L TR e Dala Strucliees uglng &

5 MECHI  Digha Logic Desiga

[ 28S¥M  Applied Chemistey Lab

07 20E5%0%  BasicEleciical & Elecirsnizs Enginesting Lab

(L. 1 B . Dala Siruclires uging 'C' Lab

E AMCEH Envirarentz| Soience
Serresi

M 2EEMIE  Mathemabicsl Fourdations of Gompuler Seience

02 MCE30F  Desigy and dnalysis of Algorithms

03 CEMNE  Detsbase Naragenerd Systoms

4 2053 Feegrammieg with Pythen

a5 05305 Computer Organzalisn

08 20CE307T  Dastabaze Wavagenent Spsiens Lab

07 2008307 Peogranming wilh Pylhon Lab

06 200E305  Desiygnand Anabysis of Algorilhs Lab

my 2005500 Shoeltaire Sl Orig pbad Sacti

W XMCxi2  Consfubon ofinda?

Siggasiad wbarial hours wil not camy any cradits
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Zamesler N
o Cada Couwse POs L W?"w:
OF J0HSXOF  Manegessl Ecosonmics and Finascal Aaabyss i1 ) T -
2 MesKs Pecabily and Slafiics ) 3 i d
0 ACHM  Opeing Systems i 3 1 8
M AC55H  Compuler Netwarks 1,2 3 [
0 05405 Foendefions of Daty Soence 1.1 3 | G
06 CSE  COpeesing Sysems Lab 1.4 0 D3
07 00GA0T  Fowndations of Dela Scence Lak 14 0 D1
0 05458 E:t;?;ﬁ; aud Slatistics Les wih B programming 14 0 0 3
08 I00SS02  Shorllem Sl Crisabed Sectie 1,5 60 0 b4

Sihelnll B o0 1t
Semegier V
] AC5W05  Theoty el Compatabian 1,2 A 1 B} 1D
0 06502 GigCale 1,2 3 1 1 g ]
03 20AEN0F  Haching Leareirg 1.3,3 :| 1 a a0
i1} + Professiond Elecive | + 3 L1} 1 3
0s i Open Elzcfive | : | oo 340
05 2RS0T MWaching Leamieg Lab ] [} ] 3 1.5
ar A0s807  Big Cata Lab 4.5 i} 0 1 {.5
03 2008503 Techmcal Paper Wikng! 14,5 1 0 8 & 20
(8 MMCHD3  lietechal Fropssy Rigals and Puiesis? : i b0 : ™|
10 : SummeietemsnpEtt | L3P sERMPEM 0 0 0 15 [ROE

Sub-izaal 17 1 R H.

“The siudents are sxpectsd i idenify ane resedrch area in e recent frands, colieet recenl fesearch arfiches. prapare a tachnical resasch
review paper and publish in renowned aemual conferances! joumats, preferably mdaxed in Soopus or UGE Gire
It i= mandate for a1 sludents o purswa an online cerfficalion course for minimum duration of 30 Baurs

work perlaining [0 summer [Réemship #1 and 87 shal be completad at the end of 1he samasiars IV & VI reapeciivedy, The assessment
shall ba camied out daring the semesiars V and Y
Il is mandele for all the sludenls to undengo 446 weeks of industrial Faining and appear tor assessmant during Semaster V with report,
Wish regasd |2 Community Senvice Projeet [CEP), based on the awallabilly the stodents can opl S5P as an sliemale oplion Tor sumimss
inleratip #1 for a duralion of 08 wesis
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IEEH 20B5X18 Mathematical Foundations of Computer Scisnce 3 10 3
Al the end of the cowss, students wil be able to

Code Courso Qutcomes “:;':W m:;: iy
20BSH16 ':"p i 5 MTE“"‘; j’;‘:‘;m ko TR ST
T g;ﬁ;ﬂmﬁ;:ana an Discrete Stuchres sich as 3 1 L. L2
2085%15.3 m&m af divisibelity, prime mumber, conrgruence 3 1 L.12,L9
Z0B5X164  Sohe Recurerces Relatlons sad Genaraling Functiong 3 1 LY L2 L3
MBEXIEE gmﬂﬁf:nh& and Trees &% Toels to Visuallza and 3 1 L1213

1. Weakly Centributing | 2 Moderstaty Condributing | 2. Strangly Corfiributing, for e atfainmeant of respeclive Pos
L1: Remember | L2: Undesstand | L3: Apply | L4: Analyze | LS: Evaluzle | L6: Graala. Dok: Depth of Knowledgs

Unit I: Mathamatlzal Logie 11 +1 Hour
Prapesitional Celeulus: Statements and Notatans -Connectives - Wal-lemed Formuas - Trulh Tabies - Tautlogy — Equivalencs

Implication- printipal disunctive and eonjunciive normal damne, Fuies of inference for Statemant Logic - Froof Technigues - Proaf by
Comiradicion

Procicate Cakeulus: Predicalive logic, free & bound variables, quantiirs, ruies of infarence.

Unit Ii: Binary Relztions, Functions end Algebrale Structures 11 # 1 Hour

Binary Retations - Properiies and Oparations - Relafional Graphs - Relation Matrices — Equivalence Relations - Parlial Crdeing
Relatlons - Hasse Diagram.

Functions = Types of unclions - Compositian of Funclions-Permutation and Reciurshe Funclions

Algetrat Struchares (Dafinitians and simple Tlustrations) - Sami Geoups ~ Manoids — Groups - Abefan Graups - Subgroups.

Algetwaic Strucyres (Dafindions and sinpls Musirations), Inversa funchons

Unit 1lI; Number Theary 11 + 1 Hour
Proparties of inlegers, divisibilly, Division thecrem, Groatasi Common Divisor (GCO), Euclidean algorithm, Leasl Common Mubipie
(LCK], lestng for prime nunbess, The Fundamendal thearem af arithmatic, modulsr arithmekc: Congruance, congruence equatians,
Fermat's Theatem, Euler's Totiant function, Eulsr's $eorem, Chinese Remainder thearem.

Chimese Ramamdar theosm

Unit IV: Recurrence Relations 11+ 1 Hour
Genaraling Funciang - Function of Saquences -Calkutaling Coetficiant of Ganerating Funchions.

Recurrenca Relafions - Solving Recummece Ralation by Substition- sohing homogenscus linear recurrence relallang by
Eharacteristic roots metod- non hameganaous linear recumencs relations

Unit V: Graph Thaory (All theorems without procf) 11+ 1 Hour

Basic Conoapts - Graph Theary- Sub graphs- Graph Representafons- Adjacency and Incidence Matrices - kzomorphic Graphs:
Paths snd Cieulls, Euierian and Hamibonlan Graphs, planar graphs, spanning rees minimal spanning vee.

Cperafions o Graphs
Text Books

1. Kenrelh H. Rosen, "Discrete Mathemsalics and Applications”, 7 Ed®on, Tats MoGraw Hil, 2015

2. Mokt J. L, Kendel A and Baker T. P., Discrete Mathematics for Computer Scienlists & Mathamaticians, 2 Edilion, Prentice
Hall | india, 2010

3. Sanha 5., Prasad E V., "Matematical Foundalion Sor computer Sclance” 1+ Ediijon, Cengage, 1017

R
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Raferance Books

1. L€, L. and Mohapatra D. P., "Elemenls of Discrete Mathamatics 4 Campuler Oviented Approach”, 4 Edition, Tata MeBraw
Hil, 2018

2. Trambigy J. P. and Manchar P, "Discrade Malhematical Stroctures with Applications o Compuiar Sclence”, Tata MclGraw Hill,
e Edilion, 1597

&, Swapan Kumar Sarkar, "A text book of Discrete Mathemalics”, 5. Chand Publcations, 7 Ediion, 2018

Web Referencas

1. Wfips:inptelac ivcoursesn 0E 106004/

2, hipsiinpted. ac imfcoursasi 1A DA 11101130

3, hilpanenn sapion.org ioourseles 20

4. hapiivan.coe.lild amet ini~begstlicoursesidiscrete-baak

Internal Assessmant Pattern

Cognifive Leval  Imlernial Assessment #1 (%) Intamal Assessment &2 (%)
L1 30 0
L2 i 40
L3 30 I
Tokal (%) 100 100

Sample Short and Long Answer Questions of Various Cognitive Levels
L1: Remember

%, Define convarse, cantra poskive and inverse of an implization

2. 'Wita & nolz on = aparatar in modular arithmetic

4. Defne Binary Ralation

2. Defna prime and co-prime numbers
5 Acomplela binary es has 125 edges. How many verfices does I have?
Und

erstand

Shen that he (~FA(P—Q]] — (-0} stalement is a autology
Given R = {(1, 1), (1, 4}, (4. 10,02, 2). (2, 2, (3, 4}, 43, 30, (3, 2, 14, 3444, 4)). Veriy tha relation B on
X={1,2,3, 4] is an equivalance relalion o mot
3. Explan differest tests for primaity,
4, 5oka Bo-fide*Bawadl for =2 given ay=5.a=12
5. Explain minimal spanning res of e granh with suilabls axample
L3: Apply
1. Find GCO of 330,616 using Euclidian algarighm
2. Zolve he recurrence ralation an - 7 a.q= 10 a.z=0forn 2 2 using genorafing funclicns
3. Let G be fe set of &l ron-2er real numders wilh a hinary operation *, defined as 5% = 4%0°, Shaw that
=G," iz an gbelian growp
Sk that the complete graphs Kz, Ka, K4 ae planar

L2:

Tl

o

CONTROL COFY ATTESTED

Chalrman
Board of Studies (Mathematics)
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N 20C3302 Design and Analysis of Algorithms 31 0 30
Al the end of the course, students will be able 1o

Mapping with POs Dok
Coda Course Quicomes PO1 POZ POR PO
HCE32.1 Describe the process of analysing the perfarmanca of any

ehorkin - 1 1 L1, L2
HCE2E  Classily the fme camglexity of any algorithm b0
approprisle  asymploflc  class afer computing s 3 1 i 1 L1 L2
complaxiy
ACSI0ZE  Explain ha general principle of diffesent algerithm dasign
stralegies 3 1 1 1 LY, B2 L3
C5I024  Design algordhms for given computing problem by 31 i
thoosing appeopriats design sategy T L
20CE3025  Calculate the perdormance af any algorithm dasigned o i1 1 1 L1,L2, L3
ol given cerauting problem .

1. Weahly Contributing | 2. Moderately Contributing § 3. Strongly Contriduling, for the attainment of respective Pos
L1: Remesmber | L2: Understand | L3: Apply | L8: Analyze | LS: Evalusts | LB: Creata. Dot Depth of Knowledge

Unit k [ntroduction to algorthms %+ 3 hours
Fundamentals of sigarithmic problem selving — Fundamentals of the znalysis of aganithm efficiancy; Analysis Femework =
Asympiolic nolations and besic efidency clagses - Mathematizsl analysis of non-recursive algorithms = Mathemalical
analysis of recursive algorithms ~ Empinical anslysis of algorithms - Brut Focoe Stralagy: Bubble sort, Sequental search,
Siring matehing problam ~ Exhaustive Search Strateqy: Knapsack protlem

Dwplh First Ssaveh, Braacth First Sasreh

Unit It: Algorithm Daslgn Techniquas | 12+ 3 hours
Dicrease and Canguer: General method, insamion son, Topological Sorting, Algorithm o gensrate combinaarial obiects —
Dacrease by comstant tactor and vasiable size decrease - Oivide and Conquer: General mathad, Mearge sarl, Quick sor,
Multipicaion of large integers, Strasasn's malrix muliplication - Transform and Canquer Ganeral methad, Pre-sarting,
Hoaps and Heapsar

Exlanced search ireas

Unit [iE: Algedthm Design Technlquas | M2+ 3 hours
Gready Techmigue: General mefhod, Knapassk prablem, Job saquencing with deadlines, Minimal cest spanning tree
algeeithrees {Prim's and Kneskaf's), Oplimal merge patteen, Single source shorleat palh sigaritm, Humaen trees and codes =
Dymamie Programming: Genaral metad, 011 inapsack probilem, All pai shortest Qe aloritim

Qafims Binary Search raps

Unit IV Limitations of Algorithmic power G+ 2 hours
P. NP, NP ~ hard and NP-camplete problems — Basic concepts, NP = hard graph problems, Gook's thearam

S NP = hard prabiams

Unit V: Coping up with limitations of algodithmic powar 8+ 2 hours
Backiracking. General muihod, N-quesn's prablem, Subset sum problem, Hamitonian circull probler, Graph coloring
prabiem - Branch and Bound: Genaral methed, Least Cost (LC) search, Conirol abstracticns far LC saarch, Bounding, FIFG
bigsed branch and bewnd, LC based branch and bound, Traveing Salesman problem, Assigrmant problam

04 knapeask probiam
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Taxt Boaks
1. Anany Lavilin, "Introtueson |o The Demgn srd Andatysis of Algarthms®, Third Edifion, Pearson Edusatian, 2017
2. Ellis Horowilz, SalrajSahni and Rajasetaran, "Fundamentals of Camputar Algorithmes”, Secand Edition, Liniversiyprass,

I Aho, Liiman end Hoperall, “Design and Analysis of Computar Algarthms”, First Edifion, Pearsareducaion, 2003
2. Richard Johnson Baugh and Marcus Schaeder. *Algorithms”, First Edilian, PasrscrEducalion. 2013

Wob Resources
1.
2
a

Cognitve Level Intamal Assessmont #1 (%) Interral Assassmeant 07 (%)
L1 n i
L? a0 40
L3 a0 1]
Tatal (%) 100 100

L1: Resnambering

. Define gigarithm

Ligt the four properties of a good algorthm
Defne time complaxity end space complexity
What ara agymplalic cassac?

Defina the principle of opimalizy

Shale Cook's theoram

Dufima minimal spanning inea

Dafine NP hard and NP complate problems

erslanding
Wihat do you meen by order of growdh of &n sgodlhe?
Wirile: all the basic asympalis classes in increasing order of their oficiancy
Expiain the general method of greedy technique
Dascribe he general method of dynamic programming slrategy
Pescribe Bhe warking of baciiracking algarsnm
Exemgiily decroase and conguer algerilhm with appeopriate example

-4

Lz

R T T R

¥
Dessign & recursive algarithm bo find $he sum of frst n integers and computo ks Sme and space complexily
Write the quick soot aigarithm by applying daide and eonquar sirategy and compde il compiendty
Assime a list of imlegers which are in increasing arder. Compare the Bme complexity of quick sor snd merqe sar
algorithms In tesms of number of swaps performes
Design an aigonithm based en dynamic programming 1o find the product of a chaln of matices
Soive 071 kriapsack peoblam using branch bound lechnique

=
oo NF#E

CONTROL COPY ATTESTED
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IS 20C5303 Database Management Systems 3 1 @

3.0
A1 the end of the course, students will be abla to
Mapplng with POs

Coda Coursa Quteomas PO POz PEO Dok
AC5I03.1  Deserbe the besic concepts of datebases and data models 3 1 2 L1, L2
20CEI3]  Musirate the princloles of rolatienal dats madal 3 1 2 L1, L2 L3
2005333 mpply S0L commands o work wilh datsbases i 1 1 L1, L2,L3
HC33034  Apply tha principies of databasa namaalzsson 3 1 2 L1, L2, L3
MLEHAS  Deseriby the fansacion management sirabegios and MEDIvErRy 5 1 1 L1, L2

Eysiams

1. Weaidy Conlributing | 2. Moderataly Conributing | 3. Strorgly Contribating, for the stisinmant of respactive Pos
L1: Remember | L2: Undarstand | L3: Apply | Ld: Anglyze | L&: Evaluats | LE: Creale Do¥: Depth of Knowlndga

Unlt I Intradisctian to Databases 9+ 3 Hours
Ovandaw of Data Base Systems, Database Systom Applicatiors. File System V5 Dalabase System, Data Abslractan,
Lewels of Absiraction, Data Independence Instances and Schemas, Dilfecent Dalz Modely, Datsbaze Langueges, Dala
Base Users and Administrator, Database System Stucture, N-fier Architecture, Datsbase dietign and ER diagrams,
Oesign Enlities, Atirbates and Enlity sets, Relalicnships and Relglionship Sets, Advanced Featuras of ER Model,
Conceplual Design for Lange enterprises

History of DEME

Unit I: Relatlonal Medel, Relaional Algebra and Relational calculus 8+ 3 Hours
Refational Modst: Infroduction io the Relational Model, Integrity Constraint and key consiraists over relations, Loghcal daia
base Dusign. Views, Destreying / Altering Tables and Views - Relaticral Algetra: Selection and Prajaction, Sat
Operations, Aggregale Operatong, Renaming, Joins, Divises, AddSonal Retstianal Algebraic opersiions - Relafional
caiculss: Tuple Relational Caiculus, Domain Relztional Caleulus

Expressive Power of Alpabra and Caicukis

Unit Hi: Stractured Query Language 9+ 3 Hours

S0L: Conoept of difierent Database Languages over SOL - DOL, OML, DCL., Set aperalions, SOL Commands, Mesled
quares, Aggregate Functans, Null Valus, Referential integrity Consyaings, views, Embedded SOL, Triggers, Cursars,
Stored procedunes, ODEGC and JDSG.

Campare 4 Delabase Languagas, Imporfance of Nl valuss

Unit I¥: Schema Refinament and Nermalization 8+ 3 Howrs

Undesirabis Propesies it Relational Delabess Design, Funclional Dapendancies, Trivial and Monivial Depandencies,
Closure Sat of Functional Dependencias, Closure Sel of Atrbutes, - Mormafzation: 1NF, 2MF, 3WF, BONF, Losskess Jon
and Depondency Preserving decomposition, 4F and SNF- Indexing: Basic Conoipts, Primary Index, Derse and Sparze
Indices, Secondary Indices, Trees. Strastured Indaxing, Indexed Sequantial Access Mathod (EARG

Compara @i Marmai Farms

Unit ¥: Transaction Managoment and Recovery System 2+ 3 Hours
Transaclion Maragerent and Concurrency Confral: Transaction Cancepl ACID Properties, States of Transaction,
Implementation of Atomicty & Ourabilky, Schedules, Tasting of Seraizabiity, 2PL, Seriabzebiity and Recoverabiliy,
Infrociuction to Lock Management. Lock Canversions, Speciafized Locking Techniques - Recovery Sysam: Falues
Classifcation, Slorage Structure, Recovery and Alomicity, Log-Based Recovery, Recovery with Congurrent Transactians,
Buffer Managemant. Falure with Loss of Non-volatile Storage, ARIES Sacovery Mathod, Remale Baciup Syslems.

Concirancy Conbrol withot! Locking
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Text Books

1. %ﬁwm Kiighnan, Johennas Gehrke, "Diata basa Management Systems’, Thind Edition, TATA McGraw Hill,

2. Abraham Slber Sthalz, Henry F Korth, 5 Sudarshan, “Database Systam Concepts”, Sixih Editlon, Mo raw-Hil
Infernalioral Editon, 2013

. Date CJ, Karnan A, Swamyrathan S, "An Inboduction fo Datshase ayslems”, Eighth Ediion, Pearsan
Education, 2008
Reforence Books

1. Elmassi Navrate, Fundamentals of Database Systems”, Saventts Editisn, Pedrsan Educalion, 2015

Z  Peler Rob & Carlos Coronal, “Data base Systems desion, Irplamentzton, and Management”, Terth Edition,
Pearsen Education, 2013
Wab Rafarences
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Intermal Assessmant Pattarn
Cogritive Lavel Infemal Assessment £1 |%) Frilernad Asmsssmant #2 (%)
L1 n G0
L2 n 40
L3 )] K|
Toral %) 100 100
L1: Remembar
1. Listalthe types of dafabase users
2 Listoul all the different types of data models presend
3. Give syniexes b Creste and Alter & tablie
4, Whatis Redundancy?
8. Listeud the properlias of ansactions
LE Understand

1. Compare ihe database sysiem with comventional file system
2. [Demonstrets the use of DESTINGT kesword in 300 selact stzlamant
3. Explan the following S0L constructs with examples:
{1} Crder by {2) group by and having (3] as selec! (4) schema
4. Ewplam the diferance among Enty, Enlity Type & Entity Sat
5 Mlustrate difierent types of joins in S0L

1. Choose & relation R wilh 5 attrioutes ABCOE and the folowing FDs: & 2B, BC-E, and ED ->A. la R i 34F7
Jshfy T
2  Apply Normalization technigue for $ie faliowing reletion up to 38IF;
Bank (scn, cust_name, ac_type, bal, int_rabe, cus!_city, branchid, branch_nm, Bu_ciby)
3. Construct & ransackon stale diagram and describe each state tal a transacton goes Frough during s
gxecution?
4. Usiize ihe fohowing database schema 1o wiit quariss in SOL
Sallar [sid, sname, age, rafing)
Boats (bid, bnaene, boalar)
Riesanves (3id, bid, day)
] Find the sailars who have sessrved a red boal
i) Fined the nemes of the salors who hawe rasaned af lessl o boats
i} Find the coloes of the boats resered by ‘Mahan'?
5. By conskdering relevant exampla, show Ingedtion and delation operstons on a B-Tres,
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NERIT | Academic Reguiation 2020 {R1) | C3E (Dala Science) | 2005304 Programming with Python | Approved in 6% ACM |
Agplicable for the students admitted from 2022-23 and wel ACY 2023-24

EE3 2005304 Programming with Python 3 1 0 3

Pre- Requisite Concepls of Sasic Mathmetics
At the end of the course, students wil be abie to

Mapping with
Code POs
Course Outcomes POt POZ Dok

20053041 Explain the basic language features of Pylhon programming 3 S B e
20053042 Articulate and use various conirol structures and data structures in Python 3 S By 20 I e
200S304.3 mw_%ammem of functions and modules bo soive simple 3 7 iz 13
20053044  Explain the object orented programming prnciples d o U B
20053045 Musirate the use of iz kmcfions in Pyihon 3 2 L, L3

All the COs ane by dafaull mapped to PO12 as few topics & inbul In syllabus promoling autonomaous leaming

Unit I: Introducibon 8+3 hours
Basic Concepts: introduction 1o Python, Programming Paradigms: Functional Programming modal,

Procedural Programming Model, Object-Oriented Programming Model, Event-drven programming

moded = Python Basics - Comments, idantifiers, Keywards, Types, operatars, precadence, sssociativily,

conversions, Console inpul, output - Strings: properies, bulltdn functions, methods, conwersion,  COs: COY
comparisons

irnfeger and flosf renges

Unkt 1k Caontrol Statements and Data Structures 843 hours
Decision control Instructions = conditional expressions, lopica! cperators, decision statements,

repetition control instrection: while, for, braak and continue,

Data Structures: List, Tuples, Sets, Diclionaries, Comgorehensions COs: CO2
Stack opavafions
Unitlll:  Functions, Modules & Packages 943 hours

Functions: types of argurmants, unpacking argumerts, Recursion

Modules:The Main Module, Creating Modules, Importing Moduls, Built in Modules - Rendsm, Math, Date,

Reagex :
Packages: intreducton (o PIP, Instaling Packages using PIP. ol
Funchional programming

UnitlV:  Object Orented Programming 8+3 hours
Object Oriented Programming: OCP principles, Classes & Object, Class variables & Instance variailas,

Infigriance. Auntime Palymorphism . Abstract Classes, Cnerloading Operators, Excapions: iy, catoh, finady, Usar

defined excaplioss C0s: C04
tfersiors amd ganerafars

UnitV:  File Operations 843 hourg




NSRIT | Academic Regulation 2020 (R1) | CSE (Data Scienca) | 2005304 Programsing with Python | Approved in 6= ACM |
Applicatie for the studenls admitted fram 2022-23 and woe . ACY 202324

Files; Fil i3, Read / Wrile Cperatioes, File Opening Modes, Random Access Fis Functions, Prablams

Using Filas

GUI Library-tkinter

Mathematical Librarias: NumPy, Pandas, Matplotit COs: COS

Case study: Test Analysis

Board of Studies C35E (Data Scienca)
Approved In ; BoS No. |l 25-03-2023
Approved in ACM: ACK Na. VI

Export talk (To be deliverad by SMEs from industries) COs

1 Importance of ieaming Python CC1 -CO8

2 Why Python is pepular programming language CO1 -C08

Text Books
Yashiavant Kanetar_Aditya Kanalkar, "Let Us Pythan®, 3 Edision, bph., 2021

Kenneth A. Lambert. “Fundamentals of Python First Programs”, 15t Edition, Cengagas Leaming, Inc, 2017

Vamsi Kurama., "Fythan Frogeasming: A Modem Approach’, 151 Edition, Peerson Edusalion, 2018
Meark Lutz., “Learning Pytho®, 181 Edilion, Drielly, 2018

Refarance Books

1. Gowrshankar 5., Veana A., ‘|ntraducton o Pyihon Programming”, CRC Prass, 20149

2 Danigl Liang Y. Introduction to Programming Uising Pyhan®, 121 Edilion, Pearson, 2012
& Alken Downey., “Think Pythen®, 2nd Edition, Gresn Tea Press, 2017

4. Chun'W., "Core Python Programmieg®, 2nd Edition, Paarsan, 2006

Web References

1. httpscfesw utoralspeint comipythandipyihan_tulorial pdf
2 itpecifwenw wiischools comipyinon

i hitpectfwww.programiz.camipyihon-programming

4 itpeciwwen avatpoin comipyshon-hutorial

, PO
, o2

23§

L

Intarnal Assessment Patbern

Cognitive Lewed  Intemal Assessmant#1 (%) Inlernal Assessment #2 (%)
L1 50 40
L2 Eli] 40
L3 0 20
Todal [%) 100 100

Sample Short and Long Answer Questions of Various Cognitive Levels

L1: Remembar

List cut Python Feabunes and Applications

Drefing Varlabie? Writa nilas for naming vaniabies?

Whit are tha difference betwean lis? and tuples In Pyon?
List out any & functions in Datatime modula

Defing Class & Object

N




NSRIT | Academic Regulation 2020 (R1) | GSE (Data Science] | 2005304 Programming with Python | Approved in 69 AGM |
Applicable for the students admified from 2022-23 and wiet ACY 207324

L2: Understand

Explain th typa conversion funclions with exampla?

Explain the folfowing dafeslruciures?

Lkat & hiple fi. siongs

Honw 0 eneale a constructor in Pythan? Give an sxample

Desmerusirate implementalion of single inheritance in Pythan, with & pragram?
Explain the cperatar overloading with exampls

L3: Apply

=

T

Write & program thal shoald prin ou? the user's name the specified rumbsr of imes

Write 2 program that genarates a st of 20 randerm numibers betwsan 1 and 109, Pried the total and average of the elameris
in the fist.

Wiite a function called sus_digils that is given &n integer num and ratums the sum of the disits of nurmbars.
Wrila a program that agks the user for an integer and creetas & fist haf cansists of tha fachors of that ineger.

Wil arograms o demonsirate e usage of class & cbject,




NERIT | Academnic Regulation 2020 (R1) | GSE | 2005305 Computar Crganization | Appreved in 24 ACM | Spplicable for the shadenss
admiled frum 202323 and wea L ACY J003-1

IEEN 20C5305 Computer Organization I 00 3
Al the end of the course, students wil be abia o

Wapping with Pos
Code Course Quicomes
P& PO12 Lol
HCEIEA Describe Ihe fundementa arganization of compusar system i 1 L1, L2
2083062 Explain the concapts of dewgn of basks compansats of Bie systen 3 1 L1, L2
CSH5T  Explain the functions! unils of & processor and adressing modes, " AT
instructon fomat, program ceatral statement ¥
20053054 IIkusiriste various aigoelihrns fo parform srithmelic oparations 3 1 L1 L2
2053055 Cistinguish the organization of verious pars of aysiem mEmary
Mlerarchy 3 1 L, L2

1, Weaky Contributing | 2. Mederatsty Contributing | 3, Strongly Cantributing, for the altarment of respacive Pas
L1: Remember | L2 Undarstand | L3: Apply | Ld: Analyze | L5: Evaluate | Lé: Craate. Dok: Dagth of Knowledge

Unit I: Digital Logle Clreuts and Data Represertation 12 Hours
Cigital componentzcintegrated Lircuils, Decoders, Mulliplewars Regiaters, Shit Registars Bnary Counbers, Memaory Unit,

Date Represendation: Data typas, Cemplerments, Fixed Point Représertaion, Fioaling = Poind Representation, Otfer Binary
Cades, Erngr Dedaction codas,

Compwiar Typas, Genaralian of Computars,

Unit [] :Reglster Transfer Language and Micro aparations 12 Howrs
Register Transfer Language And Micro operations: Reglster Transfer language, Regisier Transfer Bus and mamary ansfers,
Arhmalic Micwo aperstions. logis micro aperatons, shilt micra operations, Arthmetic lagic shifl unit.

Basic Cempuler Crganizaion And Design: Instructon codes, Computer Registar Computer insinucsions, Timing and contral,
Irestriiction cycle, Memoary — Referance Instructions, Inpul— Output and intesrupt

Azzamtly Langirage. Deslgn of hisio compter,

Unit l:Central Procassing Unil and Micro Pregrammed Control 12 Hours
Central Processing Unit: Stack ongenizaficn, instraction formals, Addressing modas, DataTransfer and manipulation, Program
cantral, Reduced Instruction set computer,

Micro Programmed Conlral; Control meamaory, Address saquancing, Mkro program example, Desinn of cantral unit.

General Ragisler Organization RISC Ve CISC Architecturs

Unit W :Gomputar Arthmetic 12 Hours
Competer Arithmetic: Addiicn and sublraction with Sianed Magritude Data - Hardware Implementalion = Mullipfcafon —
Hardware Implemestalion for Signed Magnituds Data — Dihision - Hardware Imglemantation for Bigned Magniiude Data = Divide
Cwvarfiow - Floating Painl Arithmaliz operstions,

BCD Acdsr-BLD Subiraction

Unit V:Tha Mamory System and Inpul-Output Organlzaticn 12 Hours
The Memary Systam:Main memary, Aupliary memarny, Associathe Memory, Cache Memary, Viduzl Memsary.

Input-Output Organization - Parpheral Deviees, Input-Outpat Interface, Asynchronous defa transfer, Modes of Transfer, Pricrity
Irdarvupts, Direct memeey Access,

Symefwnnous dala frensfar, Memary Hinrarchy
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Text Books

T, M. Moris Mano, Computer Systom Anchitechure”, ResissdThird Edition, Pearsan, W17

Refarence Books
1. Carl Hamather, Zvorko\ranesic, SafwatZeky, "ComputerOrganization”, Fiith Edision MoGraw Hill,

2. ¥Wilizn Stalings. Computar Organization and Brchitecture” SiciEdition, Pearson.

Intamal Assassment Pattarn

Cognitve Level  Irdamal Assessment #1 (%)  Intemal Asssssmont 82 (%)
50 40

L1
L2 B0 LK

Tobal {%} 100 100

L1 Ramambar

e

sl

11
1.
12

What is Instructian cycla?

Defina Cache mamory. Mantion any wo adwantages.
Lastany Tveaddressing modes
What Iz asynchronous serisl ansler?
Vitalis an el

Wirite abaid auxiiary memory.
Wihat is LIFOY

What is a mapping funclion?

List any thres types of computers.
Dreding Hif raffio ang Miss ratio.
What s circuler shift miceo aperation?
Yunat-ane pesiaharals?

LZ Understand

el el L T

ol —

Coempare RIS over CISC,

Explain the stnsciure of a basic computer system

Explain the concept afvitual memory. Why it is significant?
Explain the steps Involved in the complete execution of an instruction.

Ciferantizte beaseen hastwiced contrel end micrs programmed confra,

Explain the fanclians of typical input-oulput Interface.
Explain the finctional aschilechre of the computer System.
Ciscuss about set-assacialive mapping.

Explain the methed of OPAS Sransfor.

[Explain ebouf fe siror desection codes,

Explain Iha design of base compuiar

CONTROL COPY ATTESTED
e Mo dltant

sdmitted from 2022-Z3 and wef ACY 2023-24
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28 20035307 Database Management Systems Lab 0 0 3 15

AL the end of the course, studends will be able 1o

Mapplng with FOs
Goda Gourss Qutcomes PO PO4 PSO
ACEMT1  Implement dalzbase design cancepls with ER diagrams 2 3 L
008307.2  Consiruct SOL queries for database manipulation 2 3 1
0053073 Damonsiraie PLSQL programming 2 3 1
005074 Demonstrale Nomalization bechniguas 2 3 1
20053075 Execuba various queries ralalsd o franeaction prodessing and kking i 3 1

1. Waakly Ceatribaling | 2. Moderabsly Confributing | 2. Strangly Cantribuing, for the atainmenl of respactiva Pos
L¥: Remember | L2: Understand | L3: Apply | L4: Aralyze | L5: Evaluada | L& Create,

List of Experiments

1. Dasign ER modes for the given application
2. Caonsict S0L Queries o perform
A Creating Tables [With and Withoul Canstrains), inserting/Uipdaling/Delefing Records in 8
Table, viewing afl databases, crealing a database Viewing all Tables In a Calabase
3 Construct SOL Queres 1o perform the follosing:
a.  Allering a Taila, Dropping (TruncafingRenaming Tabdes, backing upiResleving a database
4. Write 5L program to perform diflerant JOIN operations
5. Write PL'SOL progeam (o crozle & Stored Procedune
B Wirha PL'SCL program |o craaka s Funciion,
T. Write PLYSCL program 1o creaba a Package
8. Write PL/SCL program for Teigger
B Wite 30L Queries to demaonalrats Transackion Canlrol Language
10. Dwsign a complele Datsbase for a chosen appicafion

Rafarepces

% Leb Manusl for ‘Dalabase Management Systerns Lab®, Depariment of Computer Sdence and
Enginaaring, NSRIT

CONTROL COPY ATTESTED
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NSRIT | Academic Reguiation 2020 (R1) | C5E (Dala Science) | 2005307 Pragramming with Pythen
Lab | Approved in 8% ACKM | Applicatie for the shadents admitied fom 2022-23 and wael ADY 203324

BB 2005307 Programming with Python Lab 0 0 3 15

Al the end of the course, studends will be able to

Mapping wilh
Code Courso Quteames POs
P4 PODS
20053071 Demansirate the use of basic language feahees ! |
20053072 Devalap simple programs to salw somputing problems using control structures and 3 3
: dala structures
Cevalop sinple programs o samputin ms uger dafinad funch
20053073 ity ple programs (o sohve puling problames weing clions and y §
20053074 - Demonstrabe the usage of object-anented principles 3 3
MDSW07.5  Demonstrals the usage of fles and packages 3 3

All the COs are by detaull mappad o PO12 &= faw Sapics are inbuil in syllabus Promodng BUtnomows leaming

List of Expariments

= e e e

Wits programs to dessansirale the usage of KO luncions

Wil programs to demansirate the usage of cperalors and expressians
Wrile programs. to demansirate the uss of coniral stalements

Warile programs fo demansirate the uss of e dals sruchures

Wirlle prograams to demansirate the wse of strings

Write programs 1o demonsirate the usage of user defined funclions
Write programs lo demensiraie the usage of modulas

Writa programs %o demonsirate (b usage of object-orienled prnciples
Wi programs fo demaonstrate packagas

- Wite programs to demonstrate the usage of files

Indicative llst of questions

.
Z.
1
4
&
&

-~

i1

Wrilis & program % display yeur details using oulput funcson
l.l'll'rﬂ-&apmgmma:lﬁndhtmdﬂmawnmmhrsﬁuﬁinmaﬂupluaghmmmw

Write a program bo find the given yaar is leap year of not

Wiite & program to find the sum of the individual dgts of a given number

Wit & program tht asks the user for an inlegar and creates a ist thal consiats of the fators of that integer
Wiite & program that genarates a st of 20 randem numbess betwean 1 and 100, Print the fst

4, Print the sverage of the alamenis in lhe st

b,  Frint the largest and smsakest values in the |51,

c.  Print the second largast and second smallest aniries b the st

d,  Print how many ewan numbers &e in the list

Wirile & program Sat usas a for loop to prind the numbers 8, 11, 14, 17, 20, . B3, 56, 84

Writa a program that generates a Ist of 20 random numbers bebwaen © and 100, Print the tolal and average of
tho olemants in the i

Wrke & unclion called number_ol_factors that takes an inbeger and rebums how many factors the nurmber has
Write & funclion called merge that takes two slready sored lists of passibly dftarent langths, and merges them
info & singla sarted list withou! using the sor method

References

1.

Lab Manual for Foundations of Programmisg wih Pythan Lab, Department of CSE (Data Seienca], NSRIT
CONTROL COPY ATTESTED
L A ST, W
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&l 2005306 Design and Analysis of Algorithms Lab 0 0 3 15
Al the end of tha courss, stidents will be able o
Mappling with
Coda Course Outcames POz
PO4
2506 Calculale the time and space complaxiias of simple algerdthms 3
20CEME 2 Impigment divide and conquer strategy for computing protisms and analyse thelr performance 1
complexily
20033063 Implienent greedy strateqy for computing problems and analyse thelr pericrmance complaxiy k]
20053084 implersent dynamic programming stralegy for compuling probloms and analyse fheir 5
performance complaxity
20C530B5 impleraent backiracking and branch & bound sirafegles for computing problems end analyse 5

NSRET | Academic Regulation 2020 (RY) | CSE | 2005306 Design and Analysis of Algoriihme Lab | Appeoved in 24 ACHM

| Applicabile for the stederts admiltad from 2022-23 and w.ef ACY 2023-24

their pesformanca complaxity

1. Weakly Conlriouting | 2 Maderaialy Contributing | 3. Strongy Contributing, f%ar the attirmeant of respective Fos
L1: Remember | L2: Undarstand | L3: Apply | L4: Analyze | L5: Evaluale | LB: Craate. Dak: Depth of Enmsiedge

List of Exparimants

Virita simple mon-recurgive algarithms and compule theit fime complexities

£ Wirte recursive algorithms and compute their time complexities
J. Impiement varous sarfng algorithms and compars their performance fr varying inputs

4

Dessign and implemant aigorithms based on divide and conguer siralegy o scive compuing problems
i) Quick sort

i) Merge son

il Multiplication of lange inlagers

Design and implemant sigarithms based on greedy siraboqy to sabe fellawing problems

] Comstuction of minmal cast spanning nee
i} Single source shortest path prablem
i) Job sequancing with deadiines

Design aind implement aigerithms based on dynamic programming principie 1o soive falowing problams
0 Al pair shoriest path aigarilhms

1]} DA Kraasack problem

Lesign and implement algerithms based an backiracking principle 1o sclve faliowing protlams

iy Hamillzaian sheult problem

i} W-gueen’s problem

Design and impéemant algorhms based on branch and bound principle fo salva following prablems

ih Traveling Salesman problem

I} Assgnment peoblem

Refaranca
Lab Manuel for Design and Analysis of Algarishms Lab Depariment of Computer Scierce ané Enginearng, NSRIT

CONTROL COPY ATTESTED
EoMa otiauw
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2005501 Basics of R Programming 0 0 4 20

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

Mapplng with Pds Dok

G Cubcomas
oda Course PO BO4 .

20055011 Develep 8 fundamental undarstanding of R programming Language,

its eyntan and data typos 3 Z 2
2005501.2 Aility to pariam exploratory data analyss using graphical and
Satical melod: a3 2 2 Li L2 L3 L4

20055013 Understanding of probabiity and statistics concepts required for dats
Enalysis, 3 z 2 wewe

1. Weakly Confributing | 2. Moderately Canlribuling | 3. Strongly Conlriauting, for the attainmert of respecive Pos
L1: Remamber | L Understand | L3: &pply | Ld: Anshyze | LG: Evaluata | LE: Create. Dal: Depth of Knowisdge

Intraduction b3 R Programming - Insfallaion of R Data Types, Variables, Operstors , Decisian Making, Loops, Funclions, Sirings,
Viasclors, Lists, matrices, Amays, Faclors, Data Frames, Dala Reshaping. R Geaphics-R Plol, R Line, R Scatter plat, R Pie Chars, R Bars,
R Stafistics-R Data Sat, R Max and Min, R Mean, Median, Mode, R Percentiles, R - CSV Flles, & - Exeel Files, R - Binary Fies.

CONTROL COPY ATTESTED
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NSRIT | Asademic Regulaion 2020 (R1) | BS&H | 20MCX0Z Gonstutian of India | Apguoved in 7% ACM | Applizabie for the
students admitied from 2022-23 and w.e.l ACY 2023-24

(UE 20MCX02 Constitution of India 2 0 0 00

Ab the end of the course, stugents will be ghle o

Mappéng with POs

Code Course Outcomas P01 POZ PO Dok

SOMCND2 4 $unumi_z'm the hask: fealures and modaliies shotindian

Consbstion 3 3 i Lt
sypp ST N APk mi e g o 5 U
HNCXLS HHELMM and Judiclary sysems in indien 3 ] 1 L2
HMCX024  erprafing the pailical system that exists In india 3 1 1 LiLz
BOMCX02 5 iﬁm;@ﬁmfmmmmlmﬂﬁm y & 1 L2

1. Weakly Confributing | 2. Maderabely Coniributing | 3. Strangly Cantributing, for the attainment of respactive Pos
L1 Remamber | L2: Understand | L3: Apply | L4: Analyze | L5: Evaluate | L&: Creale Do Cepth of Knowledps

Unit I: indfan Constitution 10 Hours
Meaning of the Indian ConeStuion, Historical Background of Bhe Consthuent Assamdy, Gavemment of India Acl of 1935
and Indien Independence Act of 10847 Indian Constihusion and Its Salent Features. The role of B8R, Asibediar in the
making of tha Indian CanstiluSion, The Praamble of theCorafiluiion, Fundamental Rights, Furdamantal Dusies, Cirective
Princiglas of State Policy, Parizmentary System, Federsf System, Centre-Sta%e Relalions, Amendment af the
Gonsihwional, The Historical Perspeciives of fie Canstiufional Amendments in ndla, Emergency Provisions: Nationa
Emsrgoncy, President Rule, Financial Emergency and Local Self Govemment - Constiutiang Seheme in india.

Unit lI: Indian Federalism 10 Hours
Maaning and Dedndicn of Federaism, Struchere and Features of Indian Federaliam, DiMlerence between indian and
Federaton of other Statas, Difference babwasn Fedaral and Unliary Feahures, Crilical Evalualion of the Indian Faderst
System, Cacantralisation of Powers, Canlre-Siate RelaSons, TIAmendmenl, Panchayath Raj instilufions

Unit lll: Unlon Government 10 Hours
Powars of Indian Perfament, Funclions of RajyaSebhe and LokSabna, Powers and Functions of the Presidenl, Powers
and Funclions of the Prime Meister, Judicary = The independance of the Supreme Court, Appointment of Judges,
dudicial Rewiew, Public bnlerest Liigation, Lak Pal snd Lokdyuida, The Lokpal and Liskayuitas Act 2013,

Unit IV: Challenges to Indian Political System 10 Hours
Casly: & General Dvendew of the Indlen Scenanic, TheCaste issues in the Pre Indepercence Period, Gandhi Ambedkar
Dubate and the Poana Pacl.The Pallics of Caste in the Posi IndepandencePeriod, Mandal Commission Ressrvation
Poicy In Govemmant Jobs The History of Communaism in India, The Concept of Temorism and its Emergence in the
{zlonel Pranomencon since the End of Cold War,

Unit V: India’s External Relations andElection Commission 10 Hours
Cold War and Post Coid War Era, Foreign Policy. Indian and &= Neighbours, ndia's Extanded Nelghbeurhasd In West
Asia and South East Asia. India’s Relafons wifh the Uniled States and Russia, India and tha Waordd Onganisations, India
in the 2UstCardury Election Comenlssion- Rale of Chisd Election Commizsiener and Eleclion Commissionemsts Liate
Election Commission, Funclions of Commissions for the walang of SCIST/OBC and womean,

Text Books

1. Auslin G, "Warking of a Democratic Constitution of india”, Oixfoed University Prass, Naw Daii 2004

L  Besu 0. "An iniraduction 1o the Canstiluien of india”, Prenfice Hal, Mew Dahd 2008

J.  Chandhoks N, end Privadarshin, “Cantemporary Indla: Econamy, Society, Palics”, Qofard University Press Mew
Dakl, 2008

4. Jayal M. G. and Maheta P, B.. Codord Companion 1o Indian Paiics” Cdord Univarsity Press, Mew Delhi, 2090

. Venaixd and BharghavaR, “Understanding Contemporery India: Ciilical Perspectives”, Orisnt Blackswan, Mow
D, 2010
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Referenca Books

1

o e

Nesarani -ﬁ.'g;;;.'-m.dhn Cuostians in India: The Presdant, Parliament and the States”, Owlond University Prass,
Hew Daln,

Chakravartty B.and Pandey K. P., *indian Govemment and Paltics”, Sage Publications, New Dalhi, 2005

Sajpai, Kanti and Pard V. Harsh, Indla's Fareign Policy: & Reader’, Cudand Universty Press, Mew Dalhi, 2013
Laxmikanth M., Traian Poily for Civi Services Examinations”, Tate MoGraw Hil, New Dehi, 2015

Singh MP. andSaxera R, indian Paltics: Cantemporary lssies and Congams”, PHI Legrning Miww Dalhl, 2008

Web References

s

htpes:/fen. wikipedia.orgwikiFedaraism.n India
hitps:legisialive.gov.iniconslusan-ok india

hilpfen . wikipedia.crgwikiForaign_refatians_of_India
hitipe:fen, wikipedia org Wil ovemment_of_indla
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NSRIT | Acadamic Regulation 2020 (R1) | MBA | 20HSX03 Managarial Econamics and Financial Ansysis | Appeowed in 2% ACK
| Appicable for e students admitted from 2022-23 and w.ed. ACY 2023-24

20HSX03 Managerial Economics and Financial Analysis 3 0 0 30

At the end of the course, shudends will be abie 1o

Mapping with POs
Code Courss Quicamos PO P02
: Understand the thecrefical concepts of managerial sconamics o make L1
20031 ovisions for bugiess problen = ! -
20HEADA.2  Gain adequate theoretical knowledge on microeconamics concapts to 1 s LiLe
perform successiul buginess aparatons '
20H3X03.3  Undersiand the besic accounding principles and eapital formation and 3 1 L1L2
flanring :
JHSXI3A  Apply accounting concapts to analyze fnanclal strength of business 3 1 L34
20HEXIAS  Gain fwomtical knowledge on the entregreneurship maragemani and 3 1 L1132
bvpes-of fems

1, Weakly Conibuting | 2. Mederalely Canirbuting | 3, Strongly Contributing, for th attainment of raspective Pos
L1; Remamber | L Understand | L3: Apply | L4: Analyze | L5: Evaiuate | L6: Create. Dok: Dapth of Knawledge

Unitl: Introduction to Managerial Ecencmics and Demand Analysisd Hours

Definition ef Managenal Ecanomics ~Bsape of Managerlal Econamics and its Relationship with othar Subjects = Cancept of
Demand, Types of Demand, Determinants of Demand- Demand Scheduls, Demand Curve, Law of Demand and ils
Limitzfions- Elasticty of Demand, Types of Elaslicty of Demand and Maasurement- Desand Forecasting and Mefhods of
Forecasiing,

Foly of Managarial Econornisf, Law of Suppiy

Unit Il Production and Cost Analysis % Hours

Theary of Productivn: Meaning and Factoes of Proguction, Producton Funcsion with One Vaelable Input {Law of Varisbis
Proporsion), With Twe Variable Inputs (Law of Ratums to Scaie) Theory of Cost Diferent Cost Concepts and Diffesert
Relalions betwaan Cesd and Output in Shorl Run and Long Run, Managenal uses of Revenue and Cost Concepls Broak-
Even Paint). Pricing Slralegies.

Econamies of Scale aad Disecancmias of Scaie

Unit Ili: Introduction to Accounting andFinancial Planning SHours

Flnencis! Accounting- Concepls and Comventions - Double Enlry System — Preparation of Journal, Ledger and Tridl
Balance — Praparation of Final Acceunts: Trading, Profit and Loss Account and Balance Sheet

Capital and Capital Budgeling: Capital Budgeting: Meaning of Caplel-Capitazation-Mezning of Capitd Budgsting-Tima
Ve of Money- Mefhods of Appraising Praject Protshilty - Trad®onal Methods and Modam Methods

Branches of Azcounting, Cancapt of Working Capdal

Unit IV: Financlal Analysls through ratios SHours

Cempitalion, Analysis and Interpretation of Liquidiy Rafics (CumeniRatia and Ouick Retle), Astivly Ratios (lnvenibory
Tuncver Ratio ard Deblar Turnower Ratiol, Capital SiructureRatias (Dabt- Equity Rati, Interest Coverage Ratiz) and
Profeabiity Ralics (Gross Proft Ralio, Net ProfitRatio, Oparatng Ratis, FIE Ratio and EPS),

Cash Flow Statemont and Funds Flow Stalament (Theony Criy)

Unit V: Infreduction of Entrepranuershipand New Economic Environmentd Hours

Definition of Endreprenewr and Enlreprenusrship, imdernal and Extemal Faciars: Types of Enfreprencurs; Classification of
Entreprenourship.

Characleristic Features of Business, Faahres and Evaluation of SolePraprisdarship, Parnarship, Joint Stock Company,
FPubliz Enterprisas, Changing Business Enviorment In Post-Liberlizations Sesnaria,

fndstaial Folcy 7581
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| Appicabie for the sluoents admithed from 202223 and wa f, ACY 2023-M

Text Books
1. AppaRac M., Vijay Kumar P. "Managevial Ecosomics and Financlal Analysis®, Cengage Publcaions, New
Dadnl, 2011
2. Siddigui 8 A and Siddiqui A. 5., Managerial Econemics and Financial Analysis’, Mew Age Intematianal
Publishes, 2012
3. Kubensdu B, and Ramana T, V., *Managarial Economics and Financial Analysis”, Himalaya Pusishing House,
2014
£, Aryasrl A, R, "Managerial Economics and Financial Analysis”, Tata Mograw HIl, 2011
Reference Books

1. Maheswan V., "Manageral Ecoromics”, Sullan Chand 2014

2 Buma Oarnodars, " Managerial Economics”, Ouford, 2011

3 Vaniha Agarwal, * Managenal Economizs®, Pearson Publcations, 2017

4. Senjay Dhamesa, “Financial Accounting for Managers®, Pearsen Publications, 2011

5. Maheswari V., “Financial Accounting”, Vs Publications, 2012

6. Dominick Salvalore, Managerial Ecomomics: Principles and World Wida Applicaion”, ™ Edifion, Cufiord
Uriversity Prass, 2012

Web Referances

1. hitpsciblechgeeks comimefa-notesi#goog le_vignedie

2. Pllps:ieww smartmworid. cominotasimanagensl-asonomics-and-fnancial-analysis-pdf notes-mafa
3. hifpa:itwwi.acribd comidocumant/259128127 Mefa-course-plen

4, Mp:;m.mm.mmmmmmnip

internal Assessment Pattern
Cogniive Level  lnlernal Assessment#® (%)  intemal Assessmant ¥2 (%)
L1 4 41
Lz 2 20
L3 0 i
L4 it m
Tokal (%) 100 100
Semple Short and Long Answer Questions of Varlous Cognitive Levels
L1: Remember
1. Whalis Manageslal Ecoresnics?
L What ks mean by Elasticity of damand? How do you measure if7?
3. Dofine different produs curves
4. Dedpe Accounting
5. [Dsfina Parinesship
LE: Understand

1. Explain e rale of a Managaria Economist in 2 Business firm

2. Explain tha concapt cross alasticty of desand, |lustrals your angeer with sutable exanplas
3. Explain the formebon of a Joint Stock Campany

4. Dislinguish between a parnarship and 2 joint stock campany

5. Expiglh accounting principles

L3: Apply
1. Jounslae Be Biowing rensachions
2013 Jan 1= ABC Firm commenced butinuss with Rs. 40000

Jan 2 {Depasted into berk Re. 30000
Jan e Boughi goods worh Rs 48000 from Kamala
Jdan 44 Said goods waorth R 50000

2. Caleulata Nat Profit Ration from the fllowing data
Sales retuns Ra 100000 Autministration expences Rs. 10000




WERIT | Academic Regulafion 2020 (R1) | MEA | 20H5X03 Managerial Economizs and Financia! Analysis | Approved In 2+ AGK
| Applcaka for the studants admithed from 2022-23 and wee.f, AGY 202324

Safing expences Ra 10000
Loss an acoaund of fre Ris. 3000

Gross Profit Re40000

Imcome from Investesent Re.5000

Fram S kalowing pariiculars findout
Sading price Rs.200 per unit
Variakle cosl Fes 100 per und
Tokal Exed cosl Fes G000

iy  Break avenuniz and valies
i Sales o eam aproft Rs 20000
The following are the Ratios resited 1o XYZ Linibed company,

Irvenbary koMing pericd
Gieas profl ralion

& mrankhs

5%

Grogs prodl far the curmant year announced Rs 200000
Closhg steck is excess of Rs 40000 over opaning stock. Findoud

A} Sales
B} Costof goods sold
C) Closiag sieck
O) Opening sock

L4; Analyze

A Project cosl i Rs. 144000, The average anrwal cash infiows are [isly to be Re45000 for a porad of § Yaars
calueatia IRR for fhe project

The cost of project is R=.50000 Tha annual cash lunfiows for the neat 4 years are Rs. 25000 what & the PSP far the

1.
2
A

projact

A fim is coneldering two differand investment options A & B delzilas of balk he aplions ame given befow (Rsin Lakhs)

| investmentcost | Inflow1 | Inflow?2 | Inflow3d |
| Optlon A (25) 10 A
. Option B (40} 6] T |
ARR mathod (48R an onginal Investeent)
mintial Investment s, 1200000
Cashinfiows [Rs)
Year | Projecth | Pecjecld
1 E00000 500000
B 500000 300000
3 200000 EEHHJDZI_“
4 : 20000
CONTROL COPY ATTESTED
k. Mo diaut
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WERIT | Acadamic Reguiafion 2020 (R1) | B3aH | HESK1S Probablity and Slatstics | Approved in 27 ACM | Applicabla for
he students acmited from 202223 and w.ef, AGY 202324

20BSX15 Probabillity and Statistics 3 1 0 3
At the end of the course, students will be abls 1o
Mapping with POs
Course Oulcameas RO PO12 Dok
Classify the concepis of Siatislics and its imporiance and Indamins
R Mezswres of Canlral Tendency and Dispersian of Cata 1 1 LS
Idantify e sullable distreba and cantinuouws probabiliéy disinutions
i to solve vanaus engneering problams ; ; it
Z0BEX1E2  Idenhfy the estimation ermors in sampling distributions. 3 i L1, L2 |3
J0BSX15 4 mmerlmmthMﬁuhﬁmmidmwTw 3 1 14,1213
of Hypothes's
Anply the method of least squares, cormelation and regressian
2HBEX16.5 arsalyeis o I e cofves 3 1 L. L2 E3
1. Weakly Costributing | 2. Moderately Coniributing | 3. Strongly Conleiuting, for e aitainment of respective Pos
L1z Remember | L2: Understand | L3 Aoply | L4: Analyze | LS: Evalusde | LS: Create, Dok: Depéh of Knowledpe
Unit I: Descriptive statistics methods 11 + 1 Howr

intraduckion o Stalisics- Populaton vs Sampls -Cofection of data primary and secondary dabs- Data visustizatian,
Measunas of Cantral tendency, Measunes of Variability (spread or variance)- Skewness-Kuroais,

Measzuras of Disparsion — Range — Qusrile Dewation

Unit Il: Probabifity and Probability Distributions 11 + 1 Hour
Review of probabiity- Condional prabablity and Baye's thearam — Raadom vanables = Discrete and Confinuous random
vansbies -~ Distibugion fusction - Mahematical Expectation and Vaniance — Binoméal Paoisson, Uniform and Normal
st buons,

Momand genarafing fnghion

Uit Ill: Sampling Theory 11 + 1 Hour
introduckon — Population and samples ~ Sampling distibetion of Means and vartances{Definitions only) = Gendral imit
Ihearemn (withold proaf) -Infroduction fo Students 1- Distrbutien, Chi-square Distibufion and  F- Distibution Point and
Interval Estimatons Madmum emor of esfimale.

inteediuction fa Samping, paramedars, sialisics.

Unit IV: Tests of Hypothesis 11 + % Hour
Introdiszten —Hypethesis ~ Mull and Alemnative Hypothess - Type Land Type |l efrars — Level of significance = One fall and
Tacrbal 2sls — Lange samples: Tasls cancerning ane mean and hwea means - Seall samples:

Student 1-distribution itest for single mean, two means and pained +iest) - Chi-sguana tast for Single varanes- Chi-squans -
Test for goodress af il

Test for gingis propartion, Darance of gropofions (Lampe Sampies)

Unit V: Curve Fitting, Correlation and Regression 11 + 1 Hour
Cuwve filing: Method of least squares = Straight line = Parabata — Exponeaiial = Fower curvas,
Coemelation: Cormatatian ~ sorrefation cosfficiant - rank comelation - ragression coeflicionts and properties ~ regresaion lines.

Powar cunves by the mathod of lesaf squanas

Teut Books

1. Miber and Freund .J. E., "Probanlity & Staliztics for Enginsars”, 9 Editicn, Prantica Hall of Ingés, 2011
L Iyenger T K.V, Prasad M. V. 5 5. N, Renganatham 5., ErishraGandhiB., "Probability & Statistics™, 2% Editign, 5.
Chand Publications, 2019
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NSRIT | Academic Regulaion 2020 (R1} | 5584 | 2085X15 Probabilty and Statistics | Approved in 2% AGM | Applcabis for
®1e students admitted from 2022-23 and we £ AGY 20231

Reference Books

1. Armeld ©. Allen, "Probabifity & Statisties”, Acedam|c Press, 2 Eddon, 2005
< Shahaaz Batful, “A Taxt Beok of Probabilty & Stetistics™, 2% Editlon, V. G. 5. Book Links, 2nd Edfton, 2007
4. Murugasan and Gurusamy, “A Texd Book of Probablity & Statistics™, 2 Editian Anuradha Publications, 2011

Web Referances

hitps/inptel ag inicaurses/ 11106112/
hitpsinpted ae inloourses/d 11105050/
Hittps:/inpéel.ac inicoursas/1 11101004/
Nittps:/inptel ac inlcoursesr 1111021117

e

Internal Assessment Patiern

Cognifve Lol Infamal Asseasmant #1 (%) Intermal Assessment 82 {35
L1 Fit] 10
L &n #
L3 ki) 40
Tokal (%) 100 100
Gample Short and Long Answer Quastions of Various Cognitive Lavels
L1: Ramembar

1. Define conditianzl protablisy

2. Delino Papulation and Sampla

3. Write about Skewness and Kuriosis

4,  Gtate Carrelstipn and Reqression

3. Slate Mean and Variancs in Sampling Disizution

L2 Understand
1. Siate and prove Bayas thearam

2 \Wirile the diferences of collection of primary and secordary data type of variabls
3 Find out the Kuriesls af the data

Class Interval | 010 10- 20 20 - 30 | 30-40

[ Frequency = 1 i 4 | @

4. The mean heigit of students in 8 college is 155cms and 5.0 i 15, What & the peobabiBly thal  mean heighl of 36
shudents ig less than 157 cms

& The number of auto mobie accidents per week In & cerain community ane 25 ialows: 12,8, 20, 7, 14, 10, 15, 6,9,

4. fAre thesa frequanciss in agreament with fie belief that accldent cord@ions e the same durng his 10 wesis

paricd
L3: Apply
1. Calculabe the regression equation Yon X from the daa given balow teking deviations from the actusl means of &
and ¥
PrcefRs] | 10 ] 1 771 8 15
Amaunt
Demended 40 38 43 45 a7 43

2. The cogfficlant of Rank Camelalion bebvween marks in Sialigics and Mathemalics chiained by a certan group of
students (g 0.8, I the suemn of the sguares of Be diference in ranks b ba 33, Find the number of sludants in e
group

3 A noomeal poputalion has amean of 0.1 and 5.0 of 2.1 then §ind the prokbabil&y that mean of & sample of size 900
wil ba negaliva
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MSRIT | Academic Regulaion 2020 (R1) | CSE | 2005404 Operafing Sysiems | Approved in 2% ACM | Applicatle for the
students admised from 2022-23 and wel ACY 2023-24

IEEH 20C5404 Operating Systems 3 10 3

At the end of the coursa, students will be able 1o

Mapping with POs
Code Couwrze Ouleomes PO PO12 DeK

I0CEA 4 Describa the structure, companents and Lunclionaiies of operating P 1 L1.L2
20CEAD Desgriba the process menagement activides of operating system .| 1 L1,
2BCEA04. Musirabe the use of protess synchranizetion ool 2 1 Lt L2
2055404 .4 Diezcribe the vanious memoery management end sllocation leehrigues 1 1 L1, L2
JOCEAM.E Demonstrata diierant secordary siorage management sirategies and fie

Sysha k! 1 L1 L2

1. Weakly Contributing | 2, Modesately Centribusieg | 3. Strangly Contributing, far the attainment of respeciive Pes
L1: Remember | L2 Understand | L3: Apply | L4: Analyzs | LE: Evaluste | LS: Creale. Dok Depth of Knowledge

Unit k Intraduction to Operating System Concepts 8+ 3 Hours
Wihat eperaling system dio, operating system operalions, Process managemend, Memory managemanl, Siorage management
Protection and sacurity, Computing emfronmnents, operaling syslems services, Syslem call, Types of system cal, Operaling
syslom generation, System boot

Tha Sk, Mobda Opevadng Sislem, Chaice of inferfsce

Unk B: Process Maragament 9+ 3 Hours
Process concapkTha process, Process stale, Process conlial block, Threads, Process schaduling: Scheduing queues
Schadulers, Contendt maftch, Cperations on progesses, INer process communication.

Multithread programming; Overvies, Bonedts, Mullilbreading modes.

Process scheduling Basic concapls, Scheduling criteria, Scheduling algarithms.

Process Tormiination, Mulliprocess Archifecturs

Unit BI: Synchranlzatien 9+ 3 Hours
Backgreund, The Crilical-secfon problem, Pelersan’s salution, Synchronization hardware, Semaephores, Classic problems of
gynchronizetion, Manilars.

Dosdocks: System model, Deadlock charasienzalion, Methods for handling deediock, Deadiock presenbion, Deadlock avoidance,
Deadock datection, Recovary from daadlock,

Tramsachional Memovy, Two Phase Lacking

Unk IV: Mamcry Management 9+ 3 Hours
Background, Swapping, Configuous memary slocafion, Segmenlation, Paging, Swucaure of the page table.

Yirtual mamory manzgament.Backgrowrsd, Demand paging, Page replacement, Thrashing.

Mass-Siorage Struciure: Ouendew of Mass-Starage Structure, Haed disk drives, Valatle memary, HOO

Scheduling-FCFS Scheduling, SCAN Scheduling, Selection of a Disk-Schaduing Algodiim.

Buddy System, Prapaging

Unlt V: File system Intarface 5+ 3 Hours
Flla concapt, Accass methads, Directory and disk structure, File system mounling, File sharing, Protactian.

Impiemeniing file systems:File system structure, Fle systam Implemantation, Directory implamentalion, alocalion melhods, e
EDACG Maragernant.

Consistency Clhacking, Maliare, Do of sandce

Taut Boolks
1. Abwsham Silberschetz, Peter Baer Gahin and Greg Gagne,“Operating System Concepls”, TenthEdition, John
Wilay ard Sons Ing,, 2018
& Wiliam Slallings,"Dperaling Systems - Indemals and Design Principles”, Minth Ediion, Pearson, 2018
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NSRIT | Academic Reguistion 2030 (R1) | C5E | 2005404 Cperaling Sysbems | Approved in 29 ACM | Applicable far the
glucenls sdmitied from 20223 and wel ACY 200324

Roforence Books
1. Andrew 5. Tanenbaum, “Modem Operating Sysbams’, Fourth Edifion, Paarson, 2015
2. Chares Crowley, "Dperallng Systems: A Design-Jriantad Approach” Fiest Edition, Tala MoGrauHill Education,
2004
3. Dnenanjay M. Dhamdhere, Opeatng Systems: & Concepl-Based Appeoach”, Third Edition, MeGrawHill Higher
Educafion, 2017

Web Resources
1, Hiipapbelac midownioads!10E 108101/
2. hiipa:iwen.coursera.orgleambotlecturaMinged Sectura-3-1-operating-systames
3. hiipsiiwen.gesksforgesks. orgloperating-system-inbroduclion-oparatng -system-sei-1/
4. btips:tiwess unladuwipublicicopd 6 10ineeMioles R TIPPTEEICH 1 2-0 5B pdl
5. hitos:din, adachy comiaulhfrexct=iooursainlroducion--operaing syslems=udd 23

Imtamal Assessment Patbem

Cognitve Level  Infemal Assassmand #1 (%) Inbemal Asseesment #2 (%)
Li 50 40
L2 & B0
Tetal {%) 100 04

Sample Short and Long Answer Quastions of Yarows CGogrltlve Lesels

L1: Remamber

Cefine Oparsting Syatem

‘What aso cpnrafing syslem sandces?

Ligt arry four fypes of sysbem cals

‘Whal is & procesa’ List any four fizlds of process control block

‘What ara the necessany cordiions Tor a deadlock?

Differenlials babwaen binary and counting semaphane,

Wheat are the various atfriaubes fat are associaled with an operad fle?

R e

L2: Undemsiand

Discuss the essential proparies of operafing sysiems -Batch, imeractive, Timesharing Real imi and Disyibitive
Explain how mulliprogramming increases tha utilizaton of CRU

Why system calis a needed In operaling system?

Distinguish batween logical address and phiysical address

WWhat k= the cifferenca bodwesn a procass and thread?

How doas the systemn delect thrashing ¥ What can (ke $ysbem do to eliminata this problem?

Consider the following four processas represented as (Frocess, Amval Time,Burst Tima) with tha length of CPU
burst ia miliseconds.

{(P1,0, 10}, {P2, 1, 7), (P2, 2, 13), (P4, 3, 11}, Using peesmptive S0Fscheduling: {i} Draw Gantt chart

(F] Calouiats average walting time.

Wiy semaphoras am imporant? Suggest the soluffon for bounded bulferproblem with samaphores

Explain the steps invalved in handing a page taull with aneal skeich

T o G

CONTROL COFY ATTESTED
Chairman
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NSRIT | Academic Reguiation 2020 (R1) | CSE | 2005502 Computer Networks | Appeoved in 204 ACM | Applicable for the
shudents admitisd from 2022-23 end wed ACY 2023-24

B0 205502 Computer Networks 30 0 30

At the end of the cowrss, students will be able 1

Mapping with POs

o I poi po2  potz  O°F
20C5H02, 3 Dwsoribe the funclicns of each layer in 05! modsd 3 i i L1, L2
20C5502.2 Dascnbae the funchions of data link layer and the protocods 3 1 i L1, L2
MCEE02  Explain the funclions of network layer ard s profoeo’s 3 i i L1, L2
20CEE02.4 Iustrale o Session kyer issues and ranepor layer serdces 3 i i L1, L2
20055025  Exemplify the fumctions of applcation layer and presentation |ayer . 1 1

and thair protocols L1, L2

1. Woakly Contriouling | 2. Moderzialy Contributing | 3. Strangly Contdbuting, for (he allsinment of respective Pos

L1: Remember | L2: Understand | L3: Appily | L4: Analyze | L5: Evaluate | LB: Craate. Dok: Depth of Knowledgs

Unilt I Intreductionto Metwmorks 12 houre

Heswork Topedogles, Mehwork Haddware, Mabwark Software. Refarence modals- The 081 Relerence Model he TCR/IP Referenss
Medal - Physical Layer:Guided Transmission Media, Dighal Modulalion & Moliplexing, Public Swichad Telephons Ketwodk

Matwork Devices; The Mobde Talaphane Sysfam

Unlt li:Cata Link Layer 12 hours
Data Link Layar Design issues Emor Delection &Cormection, Elemantary Data Link protoeols, Siding windew protocals
Tha Madium Access contral sublayer Mulliple access peotocals, Wiraless LANS

Bluafooth, Dala Livk fayor switching
Unit 11l Hebaark Layar 12 houms

Design Issves-The Mabwork Layer Design |ssues RouingAlgorilhms Congestion Cantrol Algarithms, Quality of servica, The
Hetwoek Layer [n the infernet

Fouting far mobile hosts, Roufing i Ad Hoc Mahworks:

Unit Iv: Tmmrt_uﬂr 12 hours
The Transpor service, Elsmants of Transpart probecoss, The Internet Transport Protocois: LIDP, The intsmet Transpon Pratocals:
TCP, Perlonmance issuas.

Delay-Takaranf Metwarking: DTN Archiésciure, The Bundle profosals

Unkt 'I.I':Jﬂmll‘-lﬂﬂ Layar 12 howurs
The Domain Name System: The ONS Name Space, Resowce Records, Mame Servers. Elecironic Mal:
Anchitecture and Sendoes, The User Agent, Message Formats, Message Transfer, Firel Dellusry

W Wids Wab; Streaming Audio &\idag

Tewt Bocks

1. Tanenbaum and David J Wetherall, ‘Tomputer Metworks”, Sth Ediian, Paarsan Education, 2010
2. Bedrouz A Forouzan FlrouzMosharnad, "Computar Mebworks: & Top Down Approach® MeGew HIL 1% Edtion 3042,

Refarence Backs

1. LL Palerson, BS Davie, Mosgan-Kaufimen, Computer Metworks: & Systems Approach”, Sth Ediicn, 2011
1 JF Kurass, KW Rogs, Addisan-Wesley, "Campuler Matwarking: A Tep-Down Approach” Sth Ediion, 2008,
3. Wiiam Stalings, Pearson, Diata and Computer Communications™ , &th Edion, 2007
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MERIT | Academic Reguiation 2020 (R1) | G5E | 2005502 Computer Networks | Approved In 2 ACM | Appicable for the
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Internal Assassmant Pattam

Cognitive Level  Inlernal Assessmenl #1 (%) Inlemal Assessment #2 (%)
i

L1 50
L2 50 m

Total (%) 100 100

L1: Bemambar

B

= 1 0 R S P

=

g e L O

bk
b=

List arty 2 advantages and disadvantages of mesh topology
Define Maximemn Dala rate of & channal

Dafine Ethernet and Fast Ethamal

Defina Congeslion.

Wit the ganeral principlas of congesion

Dafine TGP & UDP

Wiite the Applicaton |ayer paradigms.

What ana thea prablams with Corgestion?

What are the deslgn iawmes of dala link [3yer]

‘What |s the =ignificancs of DNE?

1 Underatand

Explain Ene structure of UDP Heedar format.?

[ltystrate Fowkng of Packels within Yirual Cirgull Subnet.?

Explzin Trafic Awars Routing?

Compara the threighput of pure wcha and siatted sloha.?

Eaplain Channal Aoca®on slraleges?

Expiain about the 5hdimg window profoco using Go-Back-HAY

Explain Simphen Sop & Wit Probocal?

Coenpare and confrast synchronous ime division muliphexing and statisic ime division mullplexing ?
Explain Sigral ko Noise Ralke?

Explain diffarent Katwark Topalogies.?

{:f_‘H...n_-nL'--ﬂh{
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NSRIT | Academic Raguation 2020 {R1) | C5E (Data Science) | 2005405 Foundalions of Data Sclenca | Approved in 60 ACM |
Applizable for the students admisiad fom 2022-23 and w.e.f, ACY 2023-24

2005405 Foundations of Data Sciance 31 0 30

At the srd of the course, students will be atls o

ing with

e Course Qutcomes mp%ﬁ Dok
PO P02 POMZ

20054051  Nes=te hie Dala Science Metodalogy. 3 2 1 L1 L2
20054062  Demonshiate differest compuing Ino's ivehved in dala handling, 3 2 1 Lt L2
20054053  Aiculate cdustersg, decision e concepts, k| 1 i LI, L2, L3
20054054  Demonstrale daka visualization facheigees. 3 i 1 L2
20054055 Aggly domain experise by solve resl world proidems using data scence 3 2 1 L1, 1213
1, Weakly Coniributing | 2. Moderatety Contributing | 2. Strongly Cortributing, for the attainmeant of respective Pos
L1: Remenber | L2: Understand | L3: Apply | L&: Analyze | L5: Evalate | L8: Create. Dok: Dapth of Knowedge
Limit I; Getting Starked with Data Sclence 943 hours

Intmaduction, Analysing the Pleces of he Dala Scence Puzzie, Exploring fhe Diata Science Soktion Allernslives, Defising Big Tata by the Three Vs,
Menffying Big Oala Sowces, Grasping the Dfference bebween Date Science and Dels Enginearing, Making Sensa ol Dala in Hadoop. Hanblying
Allemaliee Big Data Sdludors, Conwering Raw Dala inko Actiosabie Insgits with Data Aralytice, Cielnguisking batwesn Buginess Inellyenc and Dala
Ecience, Defiring Business-Centric Dala Scence.

Dafa Enginesving in Aclion: A Case Study

Unilt 11z Data-Driven Insighis b Busieess and Industry 8+3 hours
Bengfting fom Busnzas-Cantriz Dale Sciseos, Converting Raw Diata imlo Actionable (nsights wils Data Analytics, Takieg Action on Business kasights,
Digknguishisg batween Busiress iteligance and Dets Scence, Defiring Busimess Centric Data Science, Business Irfeligence and Business-Cenlic
[lats Scieace.

Exploring Data Sehance by Besness

Unit 11: Using Deta Sclence b Extract Reasing fram Your Data 8+3 hours

Miachine Leaming: Leaming and s process, Leaming Siyles, Using Spark, Math, Probabiily, and Sitisticst Modaing: Eapioring Probabiity, Comelation,
Lizear Algebra, Regression, Owllers, Using Clustedng to Sebdeide Dala, Modelng wih Instanoss- NN Algadthm, Bulding Rodels Thal Operate
Inleenet-ol- Things Devices,

Expioring commean gpofvafions of k-nparest naighbar algorfims;

Uit [V:Data Visualizathn §+3 hours

Fiflowing the Principles of Data Visuizalion Design, Using D35 for Data Visualzafion. Web-Based Applicalions for Visusizalion Design,
Exgiring Best Practices in Dashboard Design, Making Maps ¥om Spatial Dt

Data sioryteing; Qusrybng i ol
Unit V: Asplyieg Domaln Expertise to Sehe Realiorld Prablems Using Data Sciance 943 hours

Dala Science in Jounabsm, Delving into Envronmental Data Science, Data Sdence for Driving Grows in E-Commeree, Useg Dala Science fo
Describe and Predict Crimnal Ackvily.

Anphing slafisbes! moceding Jo nsfora sssiroas n the raw Deploying web analyics b drive growt




HSRIT | Acedemic Regulation 2020 (R1) | CSE {Data Scienca) | 2005405 Foundations of Data Science | Approved in B ACM |
Applicabla for the sludants admitted from 2022-23 and wef ACY 2023-24

Text Books
1. LBay Pierson, Jake Ponay, Thala Scence For Dumeiss”, and Edison For Dummies, 2017

Reference Books

1. Juel Grus, "Data Science from Scrlch, 2 Editor, (Raly Madia. 2015
2. (Chirag Shah, *A Hands-Oin Invoduction 4o Data Scence’, Cambridge Universiy Press, 2020,

Internal Assessment Pattern
Cognifes Leyal Infermal Assassmant 31 %) Intarmal Aszagentant 82 (%)
L1 40 Al
L2 40 1]
L3 & a0
Todal %) o 100

Sampla Short and Long Answer Quesfions of Variaus Cognitive Lavels
L1: Remember

Vihat is daka sciesce? idanfly three amas or domains in which daf Science s beisg ssed.

1.
2. Ghe freee examples of dnocured data bmals.
3. Meme Iheee measures of confraliy and descride how |hey difier
4. Whatis supervised kaming? Ghve teo eamples of dats problame where you would pse
Superised leaming.
L2: Underetand
1. How dodala analysis and data analyfics dffe?
2. Relale licitcod of @ modal given dats, and probabiity of data given a model. Are these twa
Ihe sarme? Cifferent? How?
3 Howdoes sandom lwes! address the Bsue of bias or over filing?
L3: Apply

1. Wyos arg aliocsted 1 TE data o use on your phene, how many yezrs wil if take uatl you run ool of your qunla of 1
GEImanth consumplion? ideaify e siusgons for pre-emplion of a process

2 Youare given 3 dala set consistng of vasabies wilh more than 30 percent miseng values. How wil pou deal wih them?

3 Youane given 4 dataset on cancer delecion. You have bull a classification moded and achieved an accuscy of % percant
Wty showtdt you be bappy wilt your model parfiemance? Weat c2n you do about 7
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MSRIT | Academic Regulation 2020 (R1) | GSE | 2063408 Operating Systems Lab | Appraved in 2+ AGM | Apglicatle for
the students admitted from 2022-23 and waa.k ACY 2023-24

IE8l 2005408 Operating Systems Lab 0 0 3 15

Al the end of the coursa, students will be able to

Code Course Quitcomas :I:::‘ﬁg ik F::H
ZCE408.1  Demanstrate fe basic UNDE commends and system calls 3 1
20CE408.2  Implamant vafiols CPU schaduling akgerthrs 3 1
20054083  Implemant different algorithms for process communication and synchronization 3 1
20CEA08.4  Implement akgorihms lo handia deadiock shuations 3 1
20054085  Implemant different memary management techrigoes and page replacement slgarilhoms 3 1
1, Weakly Contributing | 2. Maderabsly Contributing | 3 Sangly Consribusing, for the atainmaent of raspective Pos

L1: Remambar | L2: Undersiand | L3: Apply | L4: Anatyzs | LS Evalusie | LE: Craals.,

List of Exparimerts

1. Shudy afvarous UntaLinux genseral gurpose ulifty command sk man, wha, cat, od, ep, p& & @y, rm, midie, medin, achi,
more, date, time, K1, history, chead, chown, finger, pwd. cal, logout, shuldosn
2. Implementation of fork [ wait | ), exec { ), and exit [ ), Systam cals

Implementation of cp command wilh the use of opan (), read { }, wrida [ | $ystem calis

Imgieen et the folkiaing CPU schedulng sgoilhms

(B)FCFS ()30  (c)Prioky  {d) Round Robin

Imghamant b process commianicalion wsing shared mamary

Implemenl bea process communication wsing Pipes

Imgiament Dinning Phicsopher's problem using semapharas

Implament Producer Cormamer problem uing semaphonss

Implement Bankers sigarithm for Deadlock Prevantion

0. Implament Bankers algoriim tor Deadiock Avaidanos

11, Implement the mamery managament lechniquas of Muliprogramming vlin fived number of tasks (MFT)
12, Implamant e mamory managamant tachnigues af Mulliprogramening with varisble rimbes of lasks (MVT)
13, Inplemant e fafowing page replacament algarithms

{g) FIFD  {B}LRU el LFU

Eal

W Em g

Refarances
1, Lab Manual far Operaling Systoms Lab, Degartant of Compuber Schence and Eagineating, NSRIT

CONTROL COPY ATTESTED
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NERIT | Academic Raguiation 2020 {R1) | CSE (Dats Sclence) | 2005407 Frundations of Data Sciance Lab | Approved in 67 ACM |
Appicable for the students admitted fram 202223 and w.af ACY 2023-24

At the end of the cowrse, studenls will be abia 1o

Code
20054071
5407 2
20084073
2005407 4
2005407 5

2005407 Foundations of Data Science Lab 0 0 3 15
Course Qutcomas Pnfﬂpfun?;d;m mpm:
Familarize with Basic Commands in Pyihon with Mumgry 3 | i
Famdiarize wity Basic Commands i Pyihon with Scipy 3 3 1
Famibarize wih Baslc Commands in Python with Matnpleliib | . 1
Familarize with Basic Commands in Python with Pandas 3 3 1
Famiiaize with Bagic Commands in Data Visuallzation 3 3 1

|, Weakly Contributing | 2. Moderaely Contributing |

1. Strongly Contsibioting, for the seainment ol reipective Fos

LE: Remember | L2: Understand | L3: Apply | L4: Analyze | LS Evaluate | LA+ Crense. Dok - Depih of Keawledge
List of Experiments

|om N i A 3 pa

References

Whilke a Pythen pragram to demongirate MumPy - Amay Grealion Routines, indexing, Sicing,
Witila & Python program b demonstete KumPy - Manipuiatian, Statistical Funelions
Write & Pythan program Lo demansirate SoPy — interpolate, Optimze

Write 8 Pylhon progree ko demonsirate Malfplolib Funclicnalties

Wiite a Python pragram to demenstrate Dats Cleansing

Wilrite @ Pyfhon program o demonsirata Pandas - Dats Pra-processing (CSV, XLS, JSON), Aggregation.
Wirka & Python pregram o demanstrate Reading himl pages and word Tovanizaion,
Wiite & Python program te domanstrate Data Visualizatien in Pydhon
Demanstrate Data Analysis in Pythan

1. LabManual for Foundations of Data Seiance Lab , Dapartment of GSE iCala Scienca], NSRIT

EENFHDLIEJ:W ATTE!ED )
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MERIT | Academic Rugulalion 2020 (R1] | C5E [Data Sclence] | 2005408 Probebility and Statistics lab with R Programming
Language | Approved in 20 ACM | Applicable for the stedents admitted Fom 2022-23 and w.et, ACY 2023-24

2005408 Probability and Statistics lab with R Programming Language 0 0 3 15

At thie end of the counss, students wil be abie 1o

Coda

2005408.1
2005408.2
2008408.3
05408 4
O0E408.5

Mapping with POs
Course Dulcomis PO PO4 DoK
Undersiand R’ Besics 3 1 L1 L2
Linderstard R" Data Slruchees 1 i Ly L2
Damonsirale Data Viesakzafion Wilk *R° 3 1 Lf L2
Demansirale Ragression Wik 7" 3 1 L1,L2
Implamanl fhe Concepls of Sialistics With "R 3 1 L1. L2

1. Weaily Contrbuting | 2. Modarately Canirbuling | 3. Stongly Conltributing, Tor the attanmenl of respecive Fos
L1: Remamber | L2: Understand | L: Aoply | L4: Anakyze | L5: Evaluabe | LE: Create. Dol Depth of Knowledge

List of Expariments

e B b i L

Wirite & R program b demensirale Loops

Wirite a R program for Lists, Veclors, Amays

Wiite a R program %o dempnsirata Matnx, Data Frame, Fachors

Wit a R progrem fo damonsirste Histogram, Line Graph, Seatter Plats.
Wiite 8 R program to demonsirane Linzar, Maiple Regression 1o a real word problam.
Witz a B progrem io demonsaia Logistic, Poisson Regression to a neal world probsam,
Witz g R progrem to demonsinate Moma!, Biromial DisTibuiion,

Demorsineta Tma Sevies Aralyss wih B

References

1.

Lab Manusl for Probablbty and Stalistics lab with R Programming Lab, Depart=ent of CSE {Date Sciancal),
NSRIT

CONTROL COPY ATTESTED
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MERIT | Academic Regulation 2020 (R1) | C3E (Deta Sclence] | 20033502 Compeliive Programming Essentials] Approved in 254 ACM |
Applicabla for Bha stadants sdmitted from 2022-23 and wee.l ACY 20E3-24

EES 2005502 Competitive Programming Essentials 0 0 4 20
Al e end of ihe courze, students will be abla fa
Mapping with POs Dok
Coda Course Outcomas Po3 PO4 POS
HRS501. Diagnose the lime and space complexity of program stinchure 3 ] F L1, L2
HDEE012  Anelyse the problam statement, select appropriate design sirategy, 5 2 2 LT L2 L3 LA
implement tin 2 time bounded ernironment LA L
2DSS013  Take part in competiive programming corlests 1 2 2 Ll

1. Weally Cantribusing | 2. Moderataly Cantributing | 3. Stromgly Contributing, for the sttainment of respective Pos
L1; Ramember | L2: Understend | L3: Apply | L4: Analyze | L5: Evaiuate | LE: Create. Dok: Deptn of Knowledge

Imtroduction to competiive programming platforms = GCC complier = Descripfion of problem stetements in compestive programming =
GCenstrains of the prosiems - Hancling Large inpals - Exanyples for Dynamic Programming - Exemples for Greedy sigarithens - Examples
on ghing algerithms = Calculaling the perdomance of algordhma — Redusing B B complexity of algorithms = Programming stenderds =
Expoaure to ima bounded pragramaing ~Tips and Tricks for com pefitve programming and ralaled resources

Resources

=i O U e e P —
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MSRIT | Acadernic Regulation 2020 (R1) | CSE | 2005405 Theory Of Computation | Approved in 2+ 4GH | Applicable for the
sludents adenitled from 202223 and w.e {. ACY 2023-24

EEH 20CS405 Theory Of Computation 3 1 0 30

A the and of the coursa, studants will be &ole o

Mapping with PCOs
Code Coursa Dutcomos PO 502 Dok

POC5405. 1 Corsiruct Aulomalz, Regular Expression for any patism 3 1 L1. L2
20C5405.2 Write Cortext free grammar for any Conatruct | 1 L1,.2
20054063 Design Turing machine for any Languags 3 1 L1, L2
JC5405.4 Descria tha diffesent phasas of a compier 3 1 L1, L1213
20034065 Appdy different parsing algorihm o devalop the parser for a gien 3 i 112 L3

gramimar T
1, Weakly Canlributing | 2. Mocerstely Conirbeting | 3. Strongly Conlributing, Sar the alisinment of respective Pag
L1: Ramember | LZ: Understand | L3 Apply | Ld: Anaiyze | LS: Evaluate | LE: Creats. Dok Daplh of Knowledge
Uit I:introduction to Finite Astomata and Regular Expresslon G4 3 Hours

Wiy sludy of Aulemats theary, Concepls of Automats, Acceglanca of Sting, Defnitions of aphabet, strings, Ianguags, prammar,
types of grammiar, Determinislic finfla sulomats, non-DatermiristicFinbe Aukomata, Cesign of NFA, equivalence of NFA and DFA
Converson of HEA b DFA, Finite dulomata with epsion rarsitions, Minméization of Finite aulomatz, Mealy and Moere machines,
Applcations znd imilzlions, Regular sxpressions, fegular et dendly rules, Equivalence of two regular expressions, Finita
adomata ond regular exprescions, Inter canversion, closure properlies, Regulsr Expressions and Reguler grammars,
Applcations of mgular Expressicns.

Comparizon betwean Masly snd Moore, Comwersian of NEA wilh & moves fo DFA

Unit Il Context free Grammar &Push Down Astomata 943 Hours

Classfication of Grammers, Left Most and Right Most DervaSans, Amdiguous Grammar, ESminatian of Useless, Epsilon. Unit
Symbols, Namial Forms, Pumping Lemma, Applications, Pushdown Automata,Definiton, Geephical Netation, Design af Push
Coan Aulomata, Equivalence of Push Down Automala and Contest frea grammar, Applications of Push Down Aulemata

Appcafions af Push Down Awtomeda, Classiicalion of iypas of gammars

Linit I1l: Turimg Machines and Computahility 843 Hours

Turing Machings Defnition, Turing Machine Model, Represantation of Turing maching, Instanienecus descripfion, Trension
diasgram, ways of representing Turng maching's- Sabidar karm,diggram, church's thesis, univarsal Tunngmacheng, Decidable amd
Un decidablie problems, Halting Problams, Classas of P and NP Problems,

Appicaions of Tenng Maching

Unit I:Intraduction to compllers and Syntax Analysis 9+ 1 Hours

Introduction foLanguage processing, Stucture of a compiler, Laxical Analysis role, specificabion of takens, Syntae Aralysis role.

Cantex free grammans wrifing & grammar, Top down, botiom up parsing and LR parsing, LR1,LALR parsess, Syniax Direcled
Transections

Compaizon bedween difigrend fypes of parsers, CLR perser

Unit v:intermed(ate Code and Code Opdimization 9+ 3 Hours
Generation varianis of Syriax free 3 Address code, Types and Declaration Type Checking, Sack patching, Mashing Independent
aptimization, & simple code generation, basic blocks and Eow graphs, The principle sources of Oplimization peep hole,
Introdiuction ba Date SowAnakysis.

CedeOplenization: Principal sourcasehCedaOplimization. LoapOp@mizalian,

BasicElckekFlowGraphs, DAGRapresentationofBasicBlocks Applications of DAG, LocalDalimization

34




NSRIT | Academic Regulation 2020 (R 1)} | C3E | 20C5405 Theary Of Computalion | Approved in 2% AGM | Applcabie for the
studants admitted fram 2022-23 and woa.l ACY 203324

Performing three address code, Consiruction of diresled acyelic graph

Text Books
1. JohaEH PCrolRaseMotwant)O Ulman ‘Intoductiontofutomata Theary, LanguagessandComputation”, Pearsan
Educalion- WiEditian
2. Alfred VY Aho JaffreyD Ullman, Manica LamandRaviSehi PrinciplesciComplier Design”, Pearson Education, Second
Edfon

Rederenca Books

1, K.LPMisaraandd, Chandrassknar “Theorysloamputation” PHI

2. Kenrelh G Louden, ‘CompbarConsinaction” vikes Publcafion House, 2015

3. DhananjayStevenMuchric, “Advarced Compler Dasign and Implernentation®, ElsawerPublecations

Web Resoarcas
1. htipcnpel acnfcourse sM08 DA 10604

Intarnal Assassmaent Pattam

Cognlive Level  Internal Assesament #1 (%) Intamal Assessment 82 [%)
L1 n 20
L2 0 40
L3 40 40
Total (%) 100 100

L1: Remambar

Define DFA and NFA

Wik U Idenity rues

Wiite Momnal Fomns.

Webs any free Appications of Pumpng lesma
Weat s Laskcal Analysls

Understand
Explain Chomeky hisrarchy
Canstruct Parse fres for 8 goven grammar 5-=4808 A-=b B-=a
Explain afl phases of Compiler
Check whathar the Given grammear & Ambigwous or nod
Enplain thrae address code

Apply

Apply Different Parging Algorithms

Canstruct Turing Machine for 3 given grammear

Cangtruct DFS and NFA with suilable exampla

Minimize the Given Finita Automata for the sting acceoling even a's and evan b's
Conslruct LR parsing fable for e grammar S->ABE &->b B->a

Canvert MFA o DFA for the siting accopting 0101
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NSRIT | Acagemic Reguiston 2020 (R1) | CSE (Dala Scence) | 2005502 Big Data | Approved in 3 ACM | Applicabla for the
studerts admited om 2022-23 and w.ed, ACY 2023-24

“nnsm Big Data 3 0 0 30
Af the end of the course, sludents will be 2hle ko

Mapplng with FOs
Coda Course Quicomss POt PO DoK
20085021 Able tounderstand the bulding blocks of B Data 3 ‘ =
N0ES022  Areulsts the programming aspicts of cloud camputing {map 3 1 L1, L2143
Reduce alo)
20055023  Usdersiand the speciafzed aspects of bég data wih the help of 3 1 Lt L2
ciflarent big data applizalions 4
20055024  Abda to understand the concepts of Spark 3 1 L2, L3
20056026 Al toundemstend tha concegl of Hive 3 ] L1, 12, L3

1. Wieakly Canteibuting | 2. Modarately Conirbating | 3. Strongiy Conirnbuting. far the attsinmant af respective Pos
L1: Femambar | L2 Undarstand | L3: Apply | L4: Analyze | L5: Evaluate | L6: Create. Dok Depth of Knowledge

Unit Hours 9+3
Working with Blg Data:

What is Big Data, The cors technologies of Hadoop. Google Fie System, How o devalop MapReducs jobs. Hagoap Distriouted
Fiis System (HOFS) - Bulding blocks of Hadoap, Namencde, Datarode, Sacandary Namanods, JebTracker, TaskTracker.

HOFG Filg Sysbem

Unilt-11: Hours 343
Configuring Hadoop clustar:

Hadoop's History, Core Hadoop Concepts, Hadoop Clustars, Instaltation and Configuration ,Local, Pseudo-dsiriouted made, Fuly
Cistribarled mode, Configuring XKL fils,

XML Fites configuration

Unit-IE2 Hours 3+
Introductlon bo Spark ; == .
Introduction to spark, inboduction fe RDD, Fundamenal role of Date Frames | dala frames in diffesend perspeciives, graphcad
rapfesenlation of dat kames , essenlial robe of data frames in Sperk. the CBV files.

C5V Filag

Unit=Rs Hours 343
ROD Basics, ROD Coerations, RDD fraaga graphs, Transfemaliong on Par RODg, Actong Avalable on Par RODs. Advanced
Spark Programming, Wloducticn, Accumulabors, Accumulalors and Fault Taleranee, Custom Apcumulstars, Piging to Exfamal
Programs, Spark Runlime Amhilectune, Shructueed Deta with Spark S0L,

Dafa Framas

Unht- ¥ Hours 4+3
Ietraduction fo Hive:

An Introduction to Hawe |, Archliecture & Modes, Download & install HIVE on Ubuniu Hive Datz Types,Creation of tables & Drop
Database in Hive, Hive Partitons & Buckels Hive indexes and View Hive Quenes Hive ETL — Loading J50N, XML, Text Dala
Examples,

HVE Quarias

Taxt Books:
1. Chuck Lam."Hadoap in Acten” 1 AddSon 2016, MANNING Publ,

2. Holden Karau, Andy Konwinshi , Pairick Wendell and Matei Zshara, *Leaming Spark”, OREILLY Publications, 15 Edilion
Fabruary 2015,

3. “Eperk i Action®, ROB THOMAS, Manning Pubficelipns.2nd Edition. 15t Addison Febnsry 2018,

| werdt el 36




NSRIT | Academic Regulation 2020 (R1) | CSE {Data Scence) | 2005502 Big Data | Appeowed in 31 ACM | Applicabla for the
shadenis admitied from 2022-23 and waa.l ACY 2023-24

4. “Programming Hive: Data Warahouse And Cusry Language Far Hadpog®
5. Edward Capricio,Dean Wamplar, Jason Rulhergien and Faperack , Sholli'Refly pubiisher, 1st addition, yaar 2012.

Referances:
1. Alex Holmes " Hadeop IN Practics™ , 2 addision ; 2015, Mannin Publications.
2. "Bperk In Action’, ROB THOMAS Mannirg Publicalicns.2nd Edition,, 2020..
1. Hig Java 4th Edifion, Cay Harstmana, Wiley Johr Wiley & Sons, NC

Softwars Links:

1
2

3. Hive: hlipsfowiki apache.orgiconflusncedispiayHivaHome

irlernal &ssessmant Patiern

Cogrifer Lewel Internalbssessmanii (%) Inlsmalfaasanenti L)
L1 5 Kl
rd i 4f
Ly 44 n
Tl 100 140

L1; Rocember

Expleb Pirila Typs of koys and mapper, reducer, combiranF any) ard which of e bypes nesd b Wilable
Enplzin faatores of gpark

Whial 5 (ko Sadtares of Spark provids, which i nel avalabie fo the Mep-Raduce?

Vhet heppers whin 3 Spark Jobis submied™

What erp difaren) Hue Data Types. And bow b Managing Dzlshases and Tables in e

R o

12; Remumbar

How agerk cove Bl islo [he pictune t snving e big date use casa?

Explain the cperslions parimied on shacks and quatas wilh panpis,

Howw i craste a bah by wsing HIVE.

"Whitl s B barwefts of using Spar simeming forreal e processiag irslad of olher famewo nd facis?
Wiy we nazd the mastes diwr in soas?

R ek P

Whet Sperk-30L does, how i's benafis lo programmar fo inberact wilh dateb ase?
Whet i= the Syniax of creaiing SOL Context?

Whet are the ey campanert of spark which (niemally spark require to exacute the jobi.
‘What s RDDY

How deses spark ROD works? Whal ave the various ways lo create the RDD?

Efsborate ine cther notable feahse of RDD and ways fo creste the RODT

omewn g
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NSRIT | Academic Reguistion 2020 (R1) | CSE (AIML) | 204I502Maching Laaming | Anpraved in 6% ACM | Applicable for
the stutenls admitied fram 2022-23 and w e f, ACY 2023-24

I 2041502 Machine Learning 3 1 0 3

Al tha end of the course, sludants will be sble to

Mapping with POs FO Bk
Code Course Qutcomas PO PO2 PQ3 12
08021 Deccrbe e essends elements of mackine kBaming 3 2 ] 1 LYy L2
2055022 Exmﬁh thee learning algoriims for yres-based madals and nie-based 3 2 1 1L
5

HAI502.3 mu the algerithms for linesr models and distance-based 3 2 ’ 1 Uiz
POAIE024  Daescribe vadous probabilistc models - ) 1 1 L1.L2
20MIM025  Eypiain ensemible lsaming and feature ergineering methods 3 A 1 1 L2

1. Weaikdy Confrbiding | 2. Modarately Contributing | 3. Stenagly Confributing, for the attainmerd of respacie Fos
L1: Remember | L2: Understand | L3: Apply | L4: Anatyze | L5: Evaluate | LG: Create, Dok: Depin of Knowladge

Unit 1; Introduction 9 Hours

The ingredients of maching learning: Tasks - the problams that can be solved withmachine leaming - Models - the outpat of
machie learming - Featuras - e workherses of machineseaming. Binary classiication and raiated lasks: Clasgteaton, Scorng
and ranking = Beyond binary classification — nendling mona than bwo dlasses ~ Unsupendsed leaming — Regression - Descriptive
|eaiming = Concepl learning — Hypothesis spac

¢ lassprababityestimation

UnltIl: Trae madals &nd Ruls modsals _ 9 Hours
Decigian rees = Random and Probabilly esimalion S = Tres leaming &8 vaienca reduction = Rule based models: Leaming
orderad fists = ieaming unardened rule set - Descripive rule leaming

Firal-ardpr rubs larming

Unit Ik Linear modols and distance-based modals & Haurs
The Least Squares method — Tha Percepion = Suppor Vector Maching = Kerned meshods = Meighbours and exemplars — Nearesi-
raighbour ¢kassification — Distanca-besed custaring = Hierarchical cluslering

Kemals ko disfancas

Unlt IV: Probabllistic models ¥ l'_ll:l-ul'u-
Mormak disiibufion and ity geomedical imepretation = Probabisfe model for categodicel dala - Déscriminetive learning —
IProimabilistic maded bar Riddien vaniabies - CompniRsion based models

Compansan of ail madals

Unit ¥: Featuras, Ensembls and Reinforcemant leaming 8 Hours
Kinds of foaburet — Fealuns iransfoemafions = Feature corsbnision and seleclion - Model ensembles —Bagging —Random forests —
Boosfing — Mappiag Ergamble landscapes — bias, vanznce, othar ersamble modsk: - Reinforsament legrning = IRteductian < 0
laarning - Example

Muta leaming

Text Books

1. Peber Flach, Machine Leaming — The &t and sciance of algoriihme that maks zensa of dala®, Cambridgs
Press, 2012
2. Tom Michell, Meching Leaming®, MeGraw Hil, 2014

Referanco Books
1. Peler Harington, “Machine Leaming in Acton®, Cangage Publications, 2012
2 Mehryarkiohei, Afshin Rostamizaden, Ameet Talwalkar Foundations of Machine Leamingll, MIT Press, 2012

Web Resources
1. hmps:iimptelacin

Joid 35
%




NSRIT | Academic Reguiation 2020 (R1) | CSE (AlkL) | 20A1502Machine Leaming | Approved in 67 ACM | Appiicabis for
tha students admitted from 2022-23 and wel. ACY 2023-24

Imternal Assessmant Patbemn

Cognitvo Level  Insemal Aggeasmant 81 (%) Inbamal Assassmest #2 %)
1 | 80
L2 50 20
Total %) 100 100

Sample Short and Lorg Answer Questions of Varous Cognlilve Levels

L1: Remambar
1. Define Machine Laaming.
2 List the types of Maching Leaming
3. Slate Baves Theoram,
4. What is Requiarization?

L2: Undorstand
1. Demonsirate Linear Regression,
2. Esplain Back Propagation Algarithm.
3. llustrals Decision Tree Induclion process
4. Explain Genatic Cparations with examples

S, S |

CONTROL COPY ATTESTED
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NSRIT | Academic Reguiation 2020 (R1) | CSE | 2005803 Modem Software Engraening | Approwed in 39 ACH | Appizable
for the students admitied ram 2022-23 and w.l, ACY 2023-24

3 2005603 Modem Software Engineering 10 0 30
At the: end of the course, students will be abée o

Mappling with POs Dok

Code Courss Outcomas PO1 POZ PO POM2
Py ﬁ:‘mm knowledge in pracice of sofiware engineering 4 1 L1 L2
2CS5032  Implement sofware enginesring models, metodologies. 2 1 izl

practices to i the nabure of sofiwere i
MCEE133  Implament modem phases of sotware devilopment with 5 =2 2 1 Li L2 L3

Iha agie procass o
20CEEN34  Imploment design and develop samest and rabust seftware g 8 5 1 LT KD LY

12,

HCSH035  Implement right strategies i sofhware testing, qualiy, rise 3 1 1 L 12

mugatians 3

1. Weally Conirbuting | 2. Moderately Comributing | 3. Srongly Gontributing, for the anaiameri of respectioe POS
L1: Ramambsr | L2: Uncerstand | L3: Apply | L4- Analyze | L5: Evaluata | LE: Create, Dol Depth of Faowiedge

Unit I: ntroduction to Soffwars Englnoaring 9 hours
The evahving of sofware - Nalure of software - Software myths - Knowedge and Gore Principies Software Enginearing -
Frocess framework - The capabiity maturity moded (CMMI) process pattemns - Process assessmant - Parsanal and team
percess models - The walertali model - Incremantal process modads - The unified process:Agity - Agile Process - Exrems
Programming (XF) - The Role of toois in Agile process

Evolitionary process medod

Unitht: Scftware Roquirements Englnsering and Modalling & howrs
Funcional and man-funclional requiremants - User requirements - Systom requiremants - Interface specificalion - The
snétwere requirements documenl Feasbdity studies - Requiements alicdtaBion and analysis - Requirements validasion -
Requiremants management - Contex! models - Bahavioral models - Data models

imanfify mon-fmctional rguirameats i fe sofware's that you weed frequemntly

Unié It: Deslgn, The Unifled Procass Model, Coding 4 hours
The prosess @ design = Cualty - Dasign concepls - Design model - Dats design - Sobware Aschiteclure - Archilectural
Gerres - Architechsral sbdes and patteens - Architechural desian - Azssessing Akemative Architectural Designs - Archileciural
Mapping Using Diata Flow - Conceplisal model of UML - UML Models that Supplement the Use Casa - Class diagrams -
Sequence diagrams - Coliaboralion diagrams - Use case diagrams - Compenent diagrams - Structured coding Techniques-
Coding Shies-Standards and Guidebnes

Documentation Guidelnes-Madom Smgramming Langusgs Festuras

Unlt IV: Tosting and Quality Assurance Shours
Elaments of Sofware Cuallty Assurance - S04 Tasks - Goels & Melrks - Slalislisal S04 - Sokware Reflabllity - A Strasagic
Approach 13 Software Tesling - Strategic issues - Test Strategies for Gonvantional Softwara - Test Sraegies fer Object-
Criented Software - Validation Tesfing - Systam Tastng - Schware Tesling Fundamentals - Internal and Exlernal Views of
Testing - White-Box Testing - Basis Palh Tastng

Tasl Strafegias for WebApps, The Arf of Debugging

Unlt ¥: Risk Mithgaflan and Malntanance Shours
Risk managament - Reachva Ve Proactive risk strategios - Software risks - Risk identfication - Risk projestion - Risk
miligation plan - Software Manienance-Software Supporiability- Fesngneering- Busimess Process Reanginzanng-
Software Reengneering- Reverss Enginearing- Restructuring: Forwand Enginaaring

Ecanemics of Reenginesring #—_ﬁ‘ﬂ,—-—
/ /r-ﬁ N

\ /

; HHJ'J

g
n._l-/'/




NSRIT | Academic Regulaticn 2020 (R1) | CSE | 20C5603 Modern Software Engineering | Appraved in 3% ACM | Appiicabla
for the studenls acmitted from 2022-23 and w.ead ACY 2023-24

Text Books
1 :jngu 5. Pressman. “Softwere Enginesring 8 pracHioner’s appeoach”, Elghth edition McGraw Hill Highar
ucation, 3015,
2. Rajib Mal, “Fundamentals of Software Engineering”, Fifth Editian, FHE, 2018
4. lan Sommarvilie, *Saftwere Engineering”, Ninth edition, 2011
4. Rajiv Chopra, *Modem Sofware Enginesring”, Wiy, 2019

Paferance Books
1. Panigaoie , “Sofwars Enginearing”, A Precise Approach, Wilay India, 2010,
L Ea:saﬂh'ur.la-:nhman&MEU&MWW@JMMW&Wﬂm‘.MHM
1 ETrr:H ﬂéhﬂ:;mmmnan R. and Marayana V.5., "Software Engineering Mew Approach®, BS publicaticrs, First
m, &0

Web Resouron

Intemal Assessment Pettern
Cognitive Lewval Irlgrnal Assessment #1 (%) Irtemnal Assessment &2 (%)
L1 40 21
L2 40 (hi3
L3 20 4
Total {%) 100 100

Sampla Shon and Long Answar Quaestions of Various Cognitive Levels
L1: Remembear

1. Descibs fwo fypes of models available in 5000

2 Whatis the nesd to larn Scfiware Enginesring concepls?

3 Whatis agle process?

4 How lools play Imporient rele in Agils Pracess?

L2: Uneerstand
1. Descrba key lzken ways in the agila mathodology
2. Whatis S04 role in software engineering?
3. Bummadize the myths in softwane devsienm el
4. Damensirate requirerents olickng
L3: Apply
1. Apply basl Slralegoes for Ohbject-Orented Saftsars
2, Ihugirate Strategic approach in saftwars testing

3. What are steps 10 bo followed in requirement medeling of W App?
4. IBusirate risk miligation plan for a software develoament

CONTROL COPY ATTESTED
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WERIT | Academic Regulation 2020 (R1) | GSE (Dale Scencs) | 2002007 Comguler Viskon | Approvad in 3% AGH |
Apobeable for the sludents admitted from 202223 and waed ADY 2003-24

B 2005007 Computer Vision 3 0 0 30
At fhe end of the course, studants will be abie lo

Cada Coursa Ouicomas el il Dok
HDEn7 A rdessiand Basl: Image Procesaing Prrciples L1, L3
HDEMT.2 e and apply appeoprial: Image processing methods L1 L2
far Feajure celection and Mabching .
HDEHIT A Aralyze different methods of segmantalion L1, L2
200007 4 Explan differant f2abure based elignmant tachnigues L1, L2
2000075 Ungeratand computstions phobography basics L1, L2

1. Wiy Condributing | 2. Moderately Conlribuling | 3. Strongly Cantribufing, for the afainment of respaciive Pas
L1: Remambar | L2; Understand | L3: Apply | L4: Analyze | L5 Evaluate | LS: Creale. Dot Depth of Knowledpe

Unlt | Introductian to Image Procassing # hours
Introductian, Paint cparators, Linear fitering, Fourizs Transforms

image Formation, Fuman Yision

Unk [ Feature Datectlon and Batzhing S hours
Poinks and Palches, Edges, Lines

Hough Transfom

st l): Segmantatian 8 hours

Activa Contaurs, Spiit snd Marga, Maan Shift and Mode finding, Momailized Cuts, Graph Culs, and Enasgy based methads.
Region Spilting

Unit v Fearturs Based ARgamant 9 hipars:
20 and 30 feabwre-basad allgrment, Pose estmation, Geometric intring'e cdibration, Rotationa molicn, Fadlal disarion,

Tiorative akparithns

Unlt V: Computaticnal Pholegraginy § hours
Phctomedic calbration, High dynamic range imaging, Supersesciution and blur remaval, Image mafing and compasiing,

Won-photarealistic randaring
Taxt Bocks

1. Richerd Szefiskl “Compuler Vision: Mlgonthma ard Appleations”, Sprirger
Refarence Books

|. Farsylh, Ponce, “Computes Vision-A Modem Approach”, Low Price Edition, Paarsan Educatian

2. Richard Johnson Saugh ard Marcus Schader, “Algeeithms”, Firs! Edifion, PaarsonEducalion, 2013
Web Resources

1, hitps:ifwasw kagoie.comieamicomputer-visian

2. hpsuiweswlutonalspoint.comianificial_intelligance_wsith_pythonfarifictal_inteligence_with_python_computer_wisd
o him

Intemal Assassment Patbem

Cognifive Level Interreal Agsessment &1 (%) Inbermal Assessmant #2 (%)
L1 EQ &
L2 50 &0
Totai %) e 100
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Appicabe for the sludents sdmitted from 2022-23 and woe.l. ACY 2023-34

L1: Remembering

1. ‘Whal's the purpose of grayssaing?
2 What progremming ianguages doas computer vision suppor?
1 Explain dianent Painl oparalars

LZ: Understanding

1. Whatdo you mean by Geomelic (nirinse calibration?
2. ‘White about spl and merga technigue
A Euplain High dynamic range imaging

CONTROL COPY ATTESTED
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MERIT | Academic Reguiation 2020 (R1) | CSE [AIML) | 20AM05AHINE intelligence | Approved in 88 ACM | Applicable
for the students admitied Trom 2022-23 and woa.f ACY 2023-24

BEEE 2041405 Artificial Intefligence 3 1 0 3

Al the end of Ihe course, students will be abe fo

Mapaing with FOs

Coda Courss OQutcomes PO FO2 POi2 Drak
2044051 Describe the foundational principhes of arifical inteligence 3 2 1 Lt L2
204405,2  Foemalse fig given problom using difarent &1 methods 3 z i L1, L2
2084053 Explain diffarent concepss of lagic 3 2 i L1 L2
20A054  Describe the different methods of knowledge reprasentatian i ) i L, L2
2DAMIES  Explan the priciples and appleaians of expert syslems 3 2 1 L2

1. Weakdy Condributing | 2. Moderately Contrivuting | 3, S¥ongly Contributing, for the attainment of respective Pas
L1: Remember | L2: Understand | L3: Apply | L4: Anafyze | LS: Evaluate | L8: Create. Dok Degih of Knowldge

Unit 1: Intreduction to Ariflclal intelllgence 943 Houwrs
Inlrodiection = Hislory - Infelfigant systems - Founcations of Al = Applications — Tic-Tac-Tie game playing - Developrmerd of Al
Esnqisages - Curen rands in Al

Cinlins agenis

Unlt Il: Prebfem Schving 941 Hours
Probiem golving: Siale-Space search and Control strategles:introduction - Genaral prablam solving - Characlanstics of probiem -
Exhaustive searches - Heuristic saarch techriguss - NeralivedespeningA® - Constraint safisdaction - Prodtem reduction and game
playing: inraduction - Problem reducsion - Game playing - Alphabets praning - Two-plaver perfect information games

Lirknown smwronmant

Unit Iil; Loglc concepts 0+ Hours
Iereducticn -Proposiianal cafculus - Propartional fogic - Natural deduction system - Axiomatic system - Semanic labkeau system in
proporiana logc - Resakilian refutalion in prapedtional fogle

Predicala Logic

Unit Iv: Knowdedge Represantation 5+ Haurs
Imroduction - Aporoaches to knowiedge representaiion - Hnowledge represantation wsing semanfc natecek - Exlended semantic
natwarks for KR - Knowledge repeosentation using frames - Acvanced knowledge representation techmigues: Inoduciion -
Concaplual dapendenty thaory - Serpt srueiurs - Cyothedry - Case grammare

Semaniic wab

Unlt V: Expert Systems 9+3 Hours
Expert system and applicalions: Inkroductian - Phases in buliding expen systams - Expert system versus fraditional sysiems - Rule-
basad expan systams - Blackboard systems - Truth meintenance sysloms - Applization of expert systerns

Ligl of shalls and fools

Text Books
1. -Swart Russal and Pater Norvig, “Adificial Intelligenca: A Madem Appmach™. Fourih Edition, Pearsan Education,
i1l
2. Dan W, Palterson, "introduction o & and E5", Pearson Educafion, 2007

Referance Books
1. Kavin Nignt, Elsira Rich, and Nair B., “Arfificial Inseligence”, McGraw Hill, 2008
Z  Patrick H. Winston, "Arificial Intefigence”, Third edilion. Pearson Edition, 2008
3 Despak Khamani, “Artificial irleligence”, Tata McGraw Hll Educatian, 2013
Weab Resources
1. hdpsinplelacin




NSRIT | Academic Reguiation 2020 (R1) | CSE (AIML) | 204405Anifcial Intetigence | Apgrovad In 6% ACM | Applicable
for tha shadents admitted from 2032-23 and wied ACY 20E3-24

Internal Assessmant Pattorn
Cl:rinlt'rﬁ Level  Inlernal Assessment #1 (%) Inlemmal Assessment #2 (%)
50

L1 50
L2 50 50
Total (%) 100 16

Sampla Shoert and Long Answar Questlens of Varous Cognitive Levels

L1: Ramamber
1. State the tasks which ane associated with A .
2. fGive an exampie of script-afthmedic problem.
3, Defne Script
4, Recall Infefigence
L2: Undarstand
1. Explain Turing Test.
2. Explainihe charactensics of preduction system,
3 Wiite A" algodihm in detail and explain &s funcfionality to solve B-puzzle problem.
4. Explainthe samantic analyss phasa done through case grammars in Matural Language undarstanding

= Moo cilans
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NSRIT | Academic Regulation 2020 (R1) | CSE (Data Science) | 2005004 Fundamentals of Natursl Language Processing |
Anproved in 39 ACH | Applicatis for the sludents admited fom 2022-23 end waf ACY 2023-24

B 2005004 Fundamentals of Natural Language Processing 30 0 30
Al the end of the course, students will be sbie fo

nod i Dk Mapping with POs Dok
Urderstand ihe basic concepls of Mahwal Language
20050041 Processing i
20050042 Undersiznd the vanous models and Sechnigues for word level Ly L2
recogniion ;
20050043 Imglemend Passing for b Pracessing L1, L2.L3
20030044 Implemesl Word Level smierities using Semantics and
Pragmaties L1 L2L3
2050045  Undersland different afgorithens on Discourse Analysis for U 12
Watwal Language Processing Applizations f

1. Weakly Contrbuting | 2. Moderately Cantributing | 3. Strongly Cantibufirg, for the akainmen of respaciive Pos
L1: Remember | LZ: Understand | L3: Apply | L4: Analyze | LS: Evaluste | L6: Creat Doi: Depth of Knowledge

Unlt I Infroducilon 9 haurs
Origin and challanges of NLF, Language Modoling- Grammar based LM, Stetistical LM, Regular Exprossions, Wonds,
Corpora, Tewt Mormalization -Tokenization and MNormallzation, Word Tokenlzaticr, Syte-Par Encoding for Tokenization,
Word Marmalizalion, Lemenalizative and Stemming, Minimum Eck Distance

Doerators it Regular Expressions

Unit 11: Word Level Analysis 8 hours
N-Grams, Evaluating Language Models, Garerafzation and Zeros,Smogihing, Kneser-Noy Smoothing Backoff, Maive
Bayes Classhers, Tralning Nafve Bayes Chassifior, Worked Example, Sentiment Analysis. Test Sets and cross

walidationg Englsh Ward Classes, Parl of Speech Tagging, HMM Part-of-Spesch Tagging,Condifional Rardom Fleld(CRF
£),Evalusdionod Named Entity Recogritizn

Detagting and Cormeciing speiling evmars

Unit lil: Syntactic Analysls 9 hours
Comext Free Grammars, Grammar niés for English, Treebanks, Grammar squivalércs and Normal Foms, Lexicallsed
grémmars, Ambiguity, CYK Parsing- Dynamic Programming Approach, Span-Based Neural Consistancy Parsing, Evaluating
Parsers, Pactial Parsing, CCG Parsing, Depandency Parsing- Dependency Parsing- Dependancy Felatians, Dependency
Formalisms, Degendency Tresbanks, Transition- Based Dependency Parsing. Graph-Based Dependency Farsing.

Lagicong, Careganic Grammer

Unit IV; Semandies and Semantlc Parsing % hiowrs
Indarmation Exiraction- Relalion Exraction, Relaticn Exracfion Algorhms, Extracting Times, Template Filing. Word
Sencas, Relations between Senses, WesdMet, Word Sense Disambiguation, Aamate WED dgorithens and Tasks, Usrg
Thesaunses to improve Embeddings, Semantic Roes, The Proposilion Bark, Frame Met Semantc Rols Labedlisg,
Primitve Decomposton of Predicies,

Unambigiious Regrasafalions of Semanfice

Unin V: Discourse Anglysis and Lexics] Resaurces 8 howrs
Coreference: Phenomena: Linguisfc Background, Corelerence Tasks and Datasets, Menton Oetection, Achilectures for
Careferance Algorittms, Clagsifiors using hand-bull feabres. A newral menfon-reridng algorithe, Evalualion of
Careference Resolulion, Discourse Coherance, Coherence Relations, Discourss Sinsciure Parsing centring ard Eriy-
Based Conererce, Reprasentation leaming models for local coharence, Glabal coharenoa,

Thesawrus mathads and Distnbulions methods

Tkt Books
1. Denlel Juralsiy, James H. Marfin, *Speech and Language Processing: An Inlreduction to Natural Language
Processing, Compulational Linguistcs and Speech Recognition®, Pearsan Pubication, 2013,




NSRIT | Academic Regulation 2020 (R1) | C3E (Data Science) | 2008004 Fundamentats of Natural Language Processing |
Appravad in ¥ ACM | Applcabie for the students edmitied from 2022-23 and w.e.l, ACY 2023-24

Referance Books
1. Breck Bakdwin, "Language Pracessing with Java and LingPipa Cookboak™ Mianlic Pubisher, 2115
L Richard M Reese, "Wabural Language Processng with Java®, 2nd Edition, 2018

Weh Resoorcss
1. higpsiinpdel.ee.infcoursea 10611061 06105158
L hEps:iwaw.simplieam comlam-basics-of-naturaklanguage-procassing -Ares-courseskilup

- m e

Intamal Assessment Pattern

Cognitive Laval  Intemsl Assessment®1 (%)  Intornal Assessment 22 ')
L1 ki) 20

L an an
L3 an 40
Total (%) 100 100
L1: Ramembering

1.Whad is meant by Lesicon? How ke & usal In NLFY

& List out any four differantiate betesan opan class and closed ciass of wards

3. Writz a ghed note on Ambiguous gramaar

4, 'What ix Mahural Language Procesging? b

5 Dedfine the: foliowing. ij Principle of minimal attachment if) Prinzipte of Right Association.

L2: Understanging
1. Explain the lewels of language anayss
2, Damensirale ATH with a detailed example
3. Explainwhy CFG is used to mpresent ratural langusgs in parsing
4, Descrivg augrentad grammar in syntzsclc analysis
5. Explain the Bayes' nue on candilicnal probabiity of an event & givan an avert B,
L3: Apply
1. Analyoe the signifcance of Word Sense Disambiguation in MLP with any ona WSD method.
2. Prerfomm parsing using simplo top down parsing for the sentance "Tha dogs cried® mmmamﬁmym besre
S-HP VP
NP-=ART M
HP-=ART ADU N
R
VP P

3. Far the CFGs given:
E— MBE
VP— VNP
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Approved in 9 ACM | Applicable for the students admitted fram 2022-23 and wae |, ACY 2023-24

MP-DedN
4. Map he following CFG inbo an equivalend RTH (het uses only 3 networks-an 3, NP and PP network. Meke yoar nebwork
&t small as posaible.
ENPVPYP-=Y | VHP |V PP
NP-» ART NP2 | NP2
NPZ=> N | ADJ MPZ | NP3 PREFS
NF3-> N PREPS->PP | PP PREPS
PR-shP

5, Dra Ine shet-reduss parser in procassing (ha semence.
The woman saw 3 puppy.

Uise the {ollowing lexical enlries Io creabs Ihe Shar pamser,

The |a Dt
Waman | puppy. N
W W

e



NSRIT | Academic Regulation 2020 (R1) | CSE | 20CS005 Mobile Computing | Approved in 3% ACM | Apphcati for the
students admitied from 2022-23 and weel ACY 2023-24

I3 2005005 Mobile Computing 3 0 0 30

A e end of 1he cowrsa, students will be abe o

Cods Courss Outcomes PARpHA. | DHE
200500601 Explain the concepls of Mobie Communization - L1 L2
J0CE005.2  Daescrbe the congept of GSM i ragl lime appcations - L1, L2
HCAM53 Anshee verous profocols of all leyers for mobbs and ad hoc wireless . 19 12 L3
commanization retearks P
20050054 Mustrate the @ and TCP |ayers of Mobile Communication - L1, L2313
2C5005.5  Expiai the different daka delivery mechanisms L1, L% L3

1. Wieakly Contribufing | 2. Modarately Cantributing | 3. Stongly Canlribubing, for the ah:mnMufmpnﬁ‘m"‘us
iL1: Remamber | LE: Undarstand [ L1 Agply | L4: Analyze | LS: Evaluaa | LS: Create. Dot Depth of Knowladpa

Unitt I: Intredusiisn 8 hours
Woble Commusications, Moble Cemputing — Peradigm, PromisesMovel Apolcabons and Impedimens and Architaciure:
Mooks and Handhedd Devices

G5M = Sendces, Syslem Archilacture, Radio Interfaces, Protocols, Localization, Cafling, Handower, Securly, Mew Dala
Sanvices, GPRS

Limitations of Muobée ang Handhedd Dewces

Unit 1l (Wireloss) Medium Access Control{MAC) 8 hours
biativation for a spedialized MAC {Hiddan and exposad terminals, Near end far terminals), SOMA, FDMA, COMA TORMA,
Winatess LAMKIEEE 802.11)

Diffsremces bafween SOWLA, FDMA, COMA TDMA

Undt lil: Maklle Hetwork Layer 8 hours
P and Mobie 1P Mebwork Layers, Packet Dalveny and Handavar Managemaent, Locaticn Manegament, Regsbation,
Tunnaling and Encapsulation, Route Oplimization, DHCR,

Entitias and Tarminedogies of Mabils (P

Unit s Mobile Transpont Layor Database lssues 8 hours
Corventicnal TCPAP Prodocols, ndicect TCP, Srooping TOF, Mobie TGP, Other Transpor Layer Preototols for Mobie
Hetworks

Catebese Hoarding & Caching Technigues, Chenl-Server Compuling & Adaplation, Transaschionsl Modets, Quary
pracassng, Data Recovary Process 8005 |ssues

Companison af dadirecd TGP, Sanoping TCP, Mobde TCP

Umle ¥: Data Diszamimatien and Synehranlzation 8 hours
Commanizations Asymmeiny, Classification of Deta Delivery Mechanisma, D&ta Dissemination, Brosdeast Mode's,
Setective Turing ard Indaxing Mathods, Data Synchronization = Introducton, Scfwase, and Profocals,

Tyoos of Synchvanizafion

Tant Books
I. Jachen Schifer, "Mobile Communicaiions®, Second Edbon, Addisan-Wesley, 2009
2 RajHamal, "Mabile Camputing”, Cuford Univarsity Press, 2007
Refzrance Books
1. Asoke K Telukder, Hasen Anhmed andRoopa R Yewagal, “Mobile Computing, Teshnology Applizations and Service
Crealion"Secaond Edilion, Mo Graw Hill, 2010

& UWE Hansmanm, Lotherbderk, Marlin 5. Mocklous, Thomas Stober, "Principles of Maobile Comguling,” Secoad
Ediion, Springes, 2008
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Yiab Resources
1. mﬂmrhﬂummmmmh mmwj mgﬂm’ quigk guide fim

3 hhrMnﬂHﬂumﬁmﬁMMhh%mhu 35*&2*5&?

Imternal Assessment Patiem
Cognitive Laval Intesnal Assassment #1 (%) Internal Assassmant 42 (%)
L1 30 2
L2 af 4
L3 40 a0
Tota (%) 100 100
L1: Remamber
1. [Defrne MAC
2. Whatls Multilexing?
3. Whatic Fareign Netwoek?
&, Wl i Mobde node?
5. 'Whalts Exposed siallon problam?
L2: Understand

1. Wrke ey two Wirsless LAN Advantages

2. Wrhe two Limitatons of Mobile Computing,

3.  Write theea Goals of GPRS

4. What |z the reason for implementing CSMA wilh CR sirateqy in Wireless networks?
5. List the specifications of physical medium dependent and its sub kayars in IEEEBOR 41

L3: Apply
1. |ritabwo Design goals of Mobla |P
2. Mame the teo requirements of Mobile [P and jussify them
3. Endstihe (hree applicalions of Mabiie compuling
4. Differentets guided and unguided medis rarsmission
5, Giva e batic packet struciure of an EEE 802, 11MAC

CONTROL COFY ATTESTED
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NSRIT | Acadamic Regulation 2020 (R1) | Civil Enginaaring | 20CE001 Lirten Emimnmentsl Saivices
| Approved in 3% ACM | Applicabie for he Sludents admifed fmm 202223 sndw,ef, AGY 00354

EEE 20CE001 Urban Envirsnmental Services 3003

At the end of the course, atudents will be able 1o

Mapping with 20s
SMCECGH, Y kdendly erbas = haalis relaliorghips 3 3 1 Ly, L2
Demorsirates (he connackon bebwesn ursan bull Tamm and Bealih : :
!ﬂ-ﬂEﬂl}:l.I‘ | 3 1 L L2
20CEDM.  Distuss the deslibefon of health raks of ukan transponalion grdg a - 1 L1 L2
SOCEQN A Assess and plan for comminity nands in haslih-care infrastuchurs 3 5 1 ki Lz

20CEQ0LS  Identty prefminasy cpperunies for advancing urban heshh oulcomes 3 3 i Ly, L2

1. Weally Contributing | 7. Moderanely Camricuting | 3. Sticngly Centnbuteg, for bhe aliarmant of ressecig Pos
LY Remambar | L2: Understand | L3 Apply | L& Anabyze | LS: Evalugie | LS Conate DofC Dait of nomke

Unit I: Health and Planning % Hours
Intreducson, The Histerical Link, Dividng Hesllh and Plannmg, Uiban Hesith — Basic Conceptiors in the LEsrairs, Ushan Form
Phiysicet Achvity,

Healh Premotion

Unit [ Budlt Urban Fonm ard Hesith % Hours
Renewing the Haath-Urban Link, The Urban farm, The Metropolitan Sprawl Inde, Using Meassred Liban Fonme 1o Assass Heally
Effacts, Emvircrmental Factoes end Physical Acivity

Affamatives o Walropoltan Sprawd e

Unit ll: Transpertation Systems 8 Hous
Trargpord Planning, Privale Molor Vahicks as Healih Ficks, Paugte Malar Yohicks and Clbesity, Puldic Transpoit, Minsdausp
Medum-dersiy and Pedestian Traval, Procimity end Individzal Faciors,

Fesiaanial and Travwe! Frafarences

Unit IV: Spaitial Access to Health Sarvices ¥ Hours

Intoduction, The Concept of Access, Dimansiens of Spatial Assess, Primary Cane Supply and Actess, Bpalial Acess and Travel
Bahawour, Accesz and Merility,

Ascess by heallh can Algwed with Travapar

Unit V! Challenges and Opportunities § Hours
Intrieducton, Challenges, Concepbssl Framewses, Inwstigaive Melhods ad Dala Cofeclien, Limbed Polcy Capacily,
Fragmanied Inffafhes, Oppediunities, Inlerdiscpinary Engagemant, Majer Corceplual Programs, Fricrilies for fulur Rasearch,

Promalion of physical aciviy & daily mulives

Text Books

1. Erach Bharucha, “Texibaak of Environmenisl Stedies for Undagraduats Goursas”. 3 Edificn, Linkhmrssy Grants
Commigsion, 2021

& Geome Luber and Jay Lemery, *Giobal Climate Change and Mumas Hesfih®, 1¢ Edion Jogsery-Bass, 2015
Refarence Boaks

. Petal, Diane E., of ol. *Couping bicgeochemical cycles in urban environmants: ecosyslam sarvices, green solufung, and
misconcesinmg” Frontises In Ecalsgy and s Emdronmant, 2011

¢ Frank L., Engelke, P., and Schmid, T., "Hoalh and Community Design: The Impsst of The Bull Envronmes) on Shysical
Actvity”, lefand Press, Washinglon, D.C.. 200G

4, Eiichi Taniguchi, Tien Fang Fua st el G Thompser, "Uikan Trassporiplion and Logisfies”. CRC Preas, 2004
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Web References

1. Bitps e ssod om Meathih salh-systemel 32006565, pdf
£, hipshewa.paidive comiuiban-enviratment-peoceedings ol e 10 urhan-anvironmant-sympo sium-e 15795 1203 hirnl

Int=mal Assesament Pattern
Cogritive Lovel  Intemal Assesament 81 (%) Intemal Assessmant £2 %)
L1 50 L 11
L2 L] 50
Tolal (%) 10 160

Sample Short and Long Answer Questions of Variaus Cognitive Levels

L1: Remambar

1, How s naveal anvironment difensnt from urban enaaneses?
. How doss the wrban emviranment affect health and welk-being 7
d. Heowcan uikan ameas imprave health?

L2: Understand

1.  Explin ¥ mos imporset problem ralefed to heskl in whan amea
£, Desribe the dffererces Eobwaan physical scbuiy tor iransponialion and physical iy for racraalion
i, Comsider a stedy hat pvaiuates the healfh of peopie n two communites. one wih sidewaiks and cna withoul Tha study

auxkors Snd that B rale of kng cancar is highar in the communiy wilhou! sidewsles, and concluds thal sidewalis protect
against lusg cancer. Whal concens would you have aboul accepiing Ihis coacheion?

CONTROL COPY ATTESTED
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=0 20C5001 Data Structures and Algorithms 3 0 0 30
At the end of he course, sludents will be able o

Coda Course Qutcomes m Dok
20050011 Undersiand the advenced dele structures and algorithms : L1, L2, L3
3002 Demanstrate frough abstract properties of various date structures such &s stacks, 2L

gueLes and ists to implement effiden programs using data snuciues. e
HG5001.3 Diemaorstrate firough vasious seamching & sarfng lechniques - L1 1213
050014 Apply dats struchures and lganthms o solve real warld problems. : L1, L2, 13
20CS0015  pnnly algodthen anslysis techriques In evaluale the pariamance of an aigoribm. ST 1t
1, Weakly Contributing | 2. Moderately Contibuting | 3. Strongly Contribuling, for the amainment of respective Pos
L1: Remember | L2: Underssand | L3: Apoty | L4: Analyze | L5 Evaluate | L6 Create. Dok: Depth of Knowiedge
Unit  Introduction i Data Structures & Algogithms g haurs

Introduction im Data Stnochure, Data Organizalion, Absiract Data Types, Elementary dala types; Basic concepls of data Sinclures; periomencs
measures fior data structures, Tme and Space Complexdty, imroduciion o Akjoathms, Asympictic notafons and common funcions, Algarithm
Spacificaions Perommance Analysk and Measurement

Efficianay af @ Algovithm

Upit Iz Arvays and Linked Lists 8 hours
Arrays- Defnilion, Cifferert fypes of Amays, Applcation of amays, Sparse Mainces and ther representalions, Linked I=ts- Dafinitan,
Inplernenzation of Singly Unked Lists, Doubly Linked List, Operations on a Linied List, Insertion, Daletian end Traversal Stack-Basic Concapl
of Stack, Stack as en ADT and operafons in slack. Queus-Base Concepd of Dubus, Dueus 35 an ADT and Operations in Oueds

Ganeralized Linked Lisf, Agphications of Slack and Cuaue 4 hours

Unit lll: Trees and Graphs

Traes- Basic concept af Binary iree, Cperafons i Binary Teee, Tres: Heighl, Level and Depth, Binery Search Tree, Insarion, Deletion,
Traversals, Search in BST, 24 trees. Graph-Malrx Representation Of Graphs, Elementary Graph opesations{Braadth First Search, Dapth
First Search, Spanning Trees, Shorest path, Minmal sparring free )

Applcations of Tress and Graph

Unikt V= Algorithm Design Techrigues | 4 hours
Divide and Conguer-General method, Menss sert. Quick sart. Brute force- approach, bubble sort, Linear Search lechriques

Prafarences of Memea end quick son lechniuas

Unit V; Algodithm Design Techniques I & hours
Greesy Technique, General methee, Knapesck probien, Job saquencing with deadines, Minmal cast spanring tnea algorithmes (Prm’s and
Kruskal's), Dynamic Progeamming, Genersl method, 01 knepsack problem, A1 pair shorest path algorithim

Usages of Grewdy algerihms

Text Baoks
1. PReema Thareja, “Data Struchees Using S, Second Edition, Cidond, 2014
2. Harowite, Sahnl & Anderzon Freed, "Fund arenta’s of Date Structuees. In C°, Secand Bddon, 2008
3. Mark Aien Weis , "Diata Structuras and Alganithm Aralysis in G, Second adilion, Pearson, 1297

Reference Boaks
1. SsfariaR.5., "Deta Struchures and Algorithms using G, Filth Edition, Khanna Publishing, 2018
2. Richard F Glbery, ‘Data Stuctures; A PssudoGode Apgroach With G+ Filth edition, Thamsan Pressiindial, 2004
3, Amilava Mag and Jyothi Prakash Singh, "Diata Structures and AlgorEhms Using C°, Second Edilien, Vikas Publishing, 2009
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Web References
1. hiipsivww.springboard comfibranyisofware-ongene arng date-siructises-and-algorithme
2 hiipsheww.gooksiorgeeks.oro’dete-sinuctures!
3 hilpacieie programiz comidsa

Internal Assesament Patiern
Cognitive Level Intemal Assessment &1 (%) Inbermal Assessmant #2 1%}
L1 m

40
L? 40 40
L3 20 40
Tesal %) 160 {LET]
Sample Short and Long Answer Guestions of Various Cognitive Levels

L1: Remember
1. Dasoribe Data Structure and Algadthm
2. IMusirate some applcatioes of slack
3. Desoibe about & Quene
4. List two sppications of Data Structures

L2 Understand
1. Clazsily data structuses
2 Esplaln aboul asympiofic nalsions
4. Differsntiaza Linked Lisl, Stack snd Cueus
#. Bplain about diffesent saring algorthms

L3: Apply
1. Implement the sppand method, which should add a new elemant anto Ba tal of the inked sl
&  Implement stack using amays end finked lsls
3 Implement Cueue using amays and Linked Lists
4. Mustrale tha importance of recursion

EE'}IERUL COPY ATTESTED
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NSRIT | Acadiemic Regulation 2020 (R1} | CSE (ASML) | 2041001 Machine Learning fer Engnaees | Approves in 3 ACK | Apglicabla forthe
sludents admited from 2002-23 and wal, ACY 2023-24

BEEH 2041001 Machine Leaming for Englneers 3 0 0 23

Al the end of the cowrss, students will be able o

Code . Course Outcomes Mapping Dok
- with POs
HAI0M.1 | Descsbe dfanent types of leamings L1, L2
0AI00.2  Explain diffarent supanised leaming algorihms L1 L2
20AIO03 | Explain diffarent unsupen sed leaming algarithms - L1, L2
20410014 Descrba verous lypes of maching leaming modals L1, L2
20AIO015  Choose apprapnate machine leaming model and algorthm for givan tack g I B

L1: Remember | L2: Understand | L3: Apply | L4: Analyze | L5: Evaluate | L6: Croate. Dok Depth of Knowledge

Unit |: Intreduction to leaming 9 hours
Leaming - Types ol Machine Leaming - Supendsed Learming = The Bran end the Meuson - Design- a Leaming System =
Perspectives and lssmes in Machire Leaming ~ Concept Leaming Task - Concept Leaming as Search - Finding a Maimaly
Spedic Hypothesis - Varsion Spaces and Ihe Candidate Elimination Algodthm = Linear Discrminards - Pércanton = Lingar
Separabilty — Uingsr Regrassion

Exampies of regression

Unik Ii: Linear Models B hioiirs
Multl-fayer Parceplron — Going Forwards — Going Bachwards: Back Propagation Emar = Mudtl-bayer Peccapion in Praciice -
Examples of using Lhe MLP - Overvew — Derivirg Back-Propagation - Radial Basis Funclions and Solines - Concents = RBF
Wetaork — Curse of Dimensionality - Interpalations and Basis Funclions = Support Vecloe Machines

Apgiizations of percaplon

Unit @1: Trees and Probabilistic Madels 9 hours
Learing with Traes = Decision Trees - Conetructing Decision Trees - Class#icalion and Regression Troes - Ensambls Leeming
= Boosting — Begging - Different ways to Combine Classifiers - Probability and Leeming — Datainto Probiahbifties - Basls Stafistes
— Gaussian Mixlure Models — Nesrest Neighbaur Methads - Unsupervised Leaming — K means Algorthms = Veclor Quaniizatian

Sei-Organizing Festue Map

Unit [V: Dimensionallty Redustion and Evalutionary Models 9 haurs
Dimansionalty Reduclion — Linear Déscriminant Analysis ~ Principal Campanesl Analysis - Facior Analysis — Indepesrdent
Componest Analysis — Locally Linear Embedding — lsomap — Least Squares Ogfmization — Evahdionary Leaming - Genefic
algoethis - Genefic Offspring - Genelic Operators = Usng Geagtic Algarthms

Marday dacision process

Unit V: Graphizal Modals § hours
Maruov Chain Monbe Cardo Methads -~ Sampling - Proposal Distibutian - Maskoy Chain Monte Caro - Graphical Modals -
Bayesian Netwarks - Markov Random Fieids — Hidden Markew Modals

Tracking Melhods

Text Boaks

1. Stephen Marsland, Machine Leaming - An Akgorthmic Parspactive’. 2 Editicn, Chapman and HalCRE Macting
Leaming and Pattem Rocopnifion Serias, 2014,

2, Tom M Mitchell, *Machine Leaming, 1% EdiSian, McGraw Hil Education, 2013

Referance Books

1. Poter Flach, “Maching Leaming: The Al and Sclence of Algorihims that Make Sanse of Data”, 151 Editinn, Cambridos
University Press, 012
2, Jasan Bell, "Maching laaming ~ Hands on for Developers and Technical Professionals”, 15 Editlon, Witey, 2074
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3. Ethem Alpaydin, “ntroduction to Machine Laaming {4 daptive Computaion and Machine Leaming Seres)”, 3 Edition,

MIT Press, 2014
Intermal Assessmant Patbern
Cognilive Level  Indamal Assessment#1 (%) Intamal Assessment #2 (%)
L1 &0 al
L2 50 50
Tartal 36} 100 100

Sample Short and Leng Angwer Questions of Varous Cagnitive Lavels

L1: Remamber
1. Define Machine Leaming.
2 Listthetypes of Machina Leaming.
3 Etale Bayes Thaoem
4. Whalis Regularagian?

LE: Undarstand
1. Damonsirale Linear Regression
2 Explain Back Propagation Asganthm.
3. lliustrate Decision Trae induction process
4. Explain Genetic Operations with examples

o Mg cllost
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Introduction to Database Management Systems 30 0 30
A2 tha end of the course, studenits will be sbie 1o
Code  Coursa Outcomes PRRRIER ek
0050011 Describe the beslc cancepls of DBME And differen data modals L1L#
d003001.2  Apply Constraing on refafions L2LZL3
2050013 Apply 300 commands on relations - LiL3
20050014 Uederstand PLSCL coerations LaLaLs
20050015  Undersiand the penciphes of database normalization and L1 L2
Trangatkion management sysiem. .

1, Weakly Conrbuting § 2. Moderntely Conbribeling | 3 Strongly Contributing, for the allainmend of respecive Pos
L1: Remember | L2: Understand | L3 Apply | L Asatyzn | L% Evaluate | LE: Creste Dok: Degth cf Knowisdge

Unit I; Intradustion to Databases 9 Hours
Qrenview of Dafa Base Systems, Database System Applications, File System VS Dalabass System, Data Absiraction,
Levais of Absirction, Data Independence Instances and Schemas, Different Data Models, Datzbase Languages. Dala
Base Users and Administrator, Databess System Stnecture, N-tier Architeciure, Database design end ER diagramss,
Diesign Entities, Airiutes and Entity sets, Relationships and Ralationship Sels, Advanced Faatures of ER Model

Miskory of DWS

Unit [i: Refational Model, Relational Algebra and Ralational caleulus 9 Hours
Refational Model: introduction to the Relational Madel, Integeity Constraint and key constraints tver relasions, Logical
data bese Design, Views, Desboying | Aherng Tables and Visws - Relstional Agebra: Salection and Projection, et
Qperalions, Aggregate Operations, Renaming, Joins,

Divisicn, Addional Relational Algebeaic operations - Relational calous Tuple Relafional Cabcuus,
Domein Relztonad Calculus A "

Esspzsvn Pomar of Algebeg a0 Crlalas

Unit 1ll: Structured Query Language & Hours
SQL: Concept of differert Dalabase Languages over SOL - DOL, DML, DGL. Set oparations, $0U Commarkds, MNested
quenes, Aggregate Funclions, Mull Velue, Referendlal Intagrity Canstraints, views.

Coomare af Defabess [arguages

Unit IV: Schema Refinement and Normalizaficn 8 Hours
Understend PLISQL block, componants of PLISCL block, Controt statements and condtional statements in PLISOL
Embedded S0L, Thggers, Cursars, Stored procedures packages

Compars af Moma! Fums

Urilt W Narmalizatien 5 Howrs
Understand the prrciples for Relationd Dafabsse Design, Functional Dependences, Trvial and Nontrhdel
Dependencias, Closura Sef of

Funcional Deperdencies, Closwe Set of Aftibules. - Nomalizetion: INF, 2WF, INF. BONF. Losslese Jain and
Dapendency Prasendng decomposition,

4MF and SN, Transaction Concapt, ACID Properies, Stales of Transaction, |mglementation of Alomiclty & Durabilty,
Schedules,

Corcarzncy Cosfel withee! Locking

a7
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tho shude s admilled from 2022-23 and woal ACY 20E3-3

Temt Books
1. Abraham Siber Schalz, Henry F Kodth, 5 Sudarshan, “Datsbase System Concepls”, &b Edition, MoGraw-Hil
Irdamabonal EdEon, 2043
L Dale ), Kaanan A, Seamymathan 5, "An Infroducion fo Databese Systems”, Sth Edition, PeasonEducation, 2605
4 [Raghurama Krishnan, Johannes Gehrie, "Dial2 base Management Systems”, 3rd Edition, TATA McGraw Hil, 2008

Referance Books
1. Elmasd Havele, "Fundamentals of Dalabase Systams”, Tth Editicn, Peerson Education, 2016
L  Peler Rob & Ceros Caronel, "Data basa Systemz dasign, Implemantation, zad Meragement”, 10(h  Edilion. Pearson

Education, 213
Web References
1. hitps: v javatpoint oo dben s-Sutosial
i htipsilvewwigeeksforgeeks crglnroduction-of-doms-databass-management-sysiem-set-1/ frafzibp
Intermal Agsessmant Pattem
Cognitive Lavel Inlemal Assessment #1 () Intemal Assassment #F (%)
Li 3 30
L2 30 Al
L3 40 an
Todal [%) 100 100

Bamgle Shart and Lang Arswar Quastions of Varlous Cognltive Lavals

L1: Remembar

Lisl types of defabase users

List oul =l typeg of deta models present
Give syntanes o Creabe ard Aller a tabis
Whiat is Redundancy?

List el dhe propefses of ransackions

Rt B

LZ: Understand
1. Compara the database sysiem with corventional flie system
2. Damansirate the use of DISTINCT keyword in SOL salect statement
& Explain the kllowing S20 constucts with examples;
{¥) Order by (2) group by and having [3) as select {1} schema
4. Euplain the differerce amaong Entity, Enfity Type & Entity Seat
5 llustrate ACSD prapedies

L3: Apply
1. Chocse g relaion R with 5 atirbutes ABCDE and the foitowing FOs: & B, BC->E, and ED =4 |3 R in 3NF7 Justfy?

2. Apply Noarealization tachnique Tos tha following relation up to 3NF:
Bank (acro, cugt_name, ac_type, bal, int_rate, cust_gity, branchid, branch_nm, br_city)

3. Canstruct a ransaclion stata disgram and descrba each state that & wansactian goes thraugh during s o vecution?
4.  Damongirate saalizabully cncept
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HSRIT | Academic Regulation 2000 [RY) | ECE | 20ECO01 Amhilectass asd Algerlhms of T | Apgrovad in 3¢ ACM | Apglicabis fof the
Sludents pdmitted from 202223 and weef, ACY 20324

IEEH 20EC001 Architectures and Algorithms of loT 3 0O 0 3

m

At the end o tha course, shudents wil be atle o

Code  Cowurse Dutcomes Mazpping with POs Dok
20Econdq Demonskrate the Archiecture and appicadons ofioT L1 12
20Ec001 2 Explain the protocol concept and data bases of loT L1, 12,13
20econ1.y  Construct the T device design space and Platform design 1. L2 L3
20EC0O0.4 Explain the loT network model and Eventanalysis L1 L2 L3
sgecopd s Demonstraie the Indusital intemet of Things and ils Archibaciure L1.L2

1, Weaky Corliibiting | 2. Moderately Cantbuling | 3. Strongly Contributing, for the attinment of respeciive Pos
L1: Remember | L Understand | L3 Apply | L#: Analyze | L5: Evaluate | LE: Craste. Diok: Degen of Knowisdge

Unli Iz TheloT Landscape 12 Hours
Whatls [0T7, Applications , Archilactures | Wireless Nebsorks, Devioss, Secunty and Privacy , Event-Driven Systems.

Effaamial

Unit Ik loT System Architechires 10 Hours
Introduictian, Protocods Concepts, loT-Odented Protecels, Databases, Time Bases, Security.

Mezsage Queing Taemelrtranspar (MOTT)

Unit lil; loT Devices 12 Hours

The loT Desice Oesign Space, Cost of Ownership and Power Consumgtion, Cost per Transistor end Chip Sze, Duty Cyde and
Prawer Cansummplian.

Pradtorm Dasion
Unit V; Event-Driven System Analysis 14 Hours

loT Metwork Model - Evenis, Metworks, Devices and Hubs, Single-Hub Networks, Mulhub Metworks, Mebwark Models and
Phiysizal Metwarks, boT Evert Analysis - Evert Peputations, Stochastic Evant Populations, Envinmentsl Inferacion Modeling,

Evenf Trarspodt and Migration

Undt WV Industral Intemet of Things 12 Hours
Imtroduction, Incustie 4.0, Industral Insemet of Things (oT], liaT Axhitechure, Basic Teschnologies, Appications énd Chalenges.
Infegratan Mo T

Textboolks

1. Dimilics Serpanos and Marym Wolf, “intemet-ch-Things (oT) Syslems Archilectures, Algodithrs,

Meathedologies”. Spinger, Cham, 2018
2 Vijay Madisetf and Arshdeap Bahga, " Intemet of Things (4 Hands-on Approach)”, Universities Prass, 2015

29
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Referenca Boaoks

1. Adrian McEwan and Hakim Cassimelly, "Designing the kntemet of Things”, Jehn Wiey and Sons Lid, UK, 2014
2. Oiivier Harsant, Devid Boswarthick and Omar Eloumi, “The Irtemel of Things: Key Applcaions and Prodocols”
.:nhr.wﬁq-msn:m Lid., UK, 2012
Web Resources

1, hitpssiboois google. oo.infbooks Tishn=1115865093
2. hitpsAbediks googhe.co.inbocks Fisbn=135123083%

Imternal Assessment Pattem

Cogrilive Level Intemal Asseszmant £1 %) Intamizl Assesement #2 %)
L1 k1 0
L2 5 5
L3 B k]
Totzl (%) 100 100

Sample Shar and Long Angwer Quesfons of Various Cognitive Leve's
L1: Remombar

What s laT?

List any three applicatians of joT
Define protocal cancept of 6T
Defima data base

Whet is Duty cycle?

1
i
3
i,
b
L2: Undersian
1. Espiain ihe Architzchore of nT
2 Explain the Sacurty and privacy of 6T
3 lusirate the Protooal Concapt of laT
E Esgiain the Dale bases of laT
Li: App
%

Demorstrate the loT Device Design Space

Iy

kdenffy the Wireless Netwarks for kT
Z  Madel the Evert-Driven Systems for [oT

3 Constuct the IoT-Oranbsd Profocols
4. Constucl the Platform Design for 10T

CONTROL COPY ATTESTED
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NSRIT | Academic Reguiesion 2020 (1) | EEE | 20EECD Intoduction 1o Renswabke Enemy Soures | Appiaved in 34 ACM | Appilcalie far
the sludenis admited bom 2082-23 and wef ACY 202324

20EEOM Introduction to Renewable Energy Sources 3 0 0 a0
Abthe end of the course, students will be able fo
Mapping with PO’

Code Course Outcomes PO PoY Dok
Z0EEQ0.Y  Understand the sigrificance of solar snergy 2 7 Lt L2
0EEO01.2  Provide the importance of Wind Energy 3 p L1z
HEECO.3  Understand the rode of ccean enengy in the Enengy Genaration 3 2 L1, L2
Z0EECO14  Explain tha ufilizafion of Bioges plarts and gecthermal ensrgy 2 2 L, L2
SEEQQ] 5 Exlain the concept of energy Conservation 2 9 L4, L2
1. Weskly Conirbuling | 2. Moderately Conlrbuling | 3. Strangly Conbibuting, for the sttainmant of raspective Pos

L1: Remember | L2: Understand | L3 Apply | L4: Anafyze | L5: Evaluate | LB: Craate, DoXDepthof Knowledge

Unit I: Solar Energy 12 Hours

Solsr Radistion, Measuremenls of Solar Radeaion, Flal Male And Cancerfrafing Colleciors, Soler Direct Thermal

Applications, Solar Thermal Power Generafon, Fundementels of Solar | Photo Voltale Conversion, PV Charastedstics
silar Cedls, Solar PV Powar Generalion, Sodar BY Aoplications.

Thanma! aniysts of fal plate coleciars

Unit Il Wind Energy 12 Hours
Wind Energy Estimation, Typas of Wind Energy Systems, Perdformance, Sie Selecion, Wind Turbine Generator

Hefz Crifens

Unit lll: Ocean Energy 12 Hours

Ccean Themel Energy Comversion (OTEC). Principla of operation, development of OTEC plants, Tidal and wave energy,
Polential and conversion bechniquas, mini-nydel power plants

Open and cipsad OTES Cyole

Unit IV: Bio Mass 12 Hours
Principles of Bio-Canversion, Anagrobic/gerbic digestion, types of Bio-gasdigesiers, ges vield, combustion eharaclerisfics
of bio-ges, utiization for coaking,

I.C Engine Oparalion

Unit V: Geo Thermal Energy and Energy Conservation 12 Hours
Resources, types of wills, mathods of hamessing the energy, soope in India. Principles of enargy conservation, the
difierent energy conservalion appliances, cooking stoves, Berafits of improved coidng stoves ovar the raditiana! cooking
slowes

Hpdo Theamal, Gao-pressured, Hol dry moks




NSRIT | Acadermic Regalafion 2030 (R1) | EEE | HIEECON Introduction by Renswabis Enengy Sources | Appioved is 31 ACM | Appicable
fior a2 Blucdants sdmated from 202223 and woed. AT 202324

Text Books

1. R¥Guptaand & G Bhatia "Renowable Enengy” Woodhead publishing India P, Lid, 2018
2 ﬁﬁmﬂ: M. Mastars, “Rerewsbls znd Effcient Electic Power Systems”, Second Edifion, IEEE Prass, Wiilay,
13
3. ‘Ranjan Rakesh, Kolhad 0. P.& Singal K. G.. "Renewabia Energy Sources And Emerging Technoiogies”. 2 nd
Editian, PHI, 2013
4. Mukund R. Peted, "Wind and Sofar Power Systams = Design, Analysis and Operatian”, 2nd Egition, Taylor &
Frencis, 2006

Reference Books
1. S Bukhabme, J Nayak, “Slar Energy: Principles of Thermal Collection and Starage”, 3rd Edition, Tata Mograw
Hill, 2003,

2. Tiwad and Ghesal, "Renewshie aneagy resaurces’, 2nd edifion, Nerose Publishing house, 2001
4. B HFKhen, Non conventional energy resourcas”, 2 nd Ediion. Tata Megraw Hill, 2001

Web Refarances

1. hifpstfnpbel aciniooursesr 21106121 1060141
2. hitpsfteww edx.crglesminenewable-enangy
A hifps:hwwe courstra.ongleamimnawable-anesgy- resources-and-lechnologies

Intarnal Assessment Pattern
Cognitive Internal Assessment #1 Imermal Assaesmen: #2
Liwel (%) (%)
L1 40 a0
L2 a0 0
Tolal (%) 100 100

Sample Short and Long Answer Questions of Various Cognitive Levels

L1: Remamber

What |5 meant by Salar Themal Enesgy?

Give the classification of small hydra power siations.
Whial are the vanous iosses ozcuming in the fusl call?
List various Biomass nasgunnes,

Wit is the basic principle of Tidal Poser?

W R P =

Explain in delasl sbout 2t piate collectons and give its sdvaniage and disadvarfages,
Explain the principle of warking of a H2 - 07 fuel cell,

Explain ahout Dry, Wot and Hat water Geo thermal systams.

Compare betwieen Gaa thammal perwer plart and Comvantional thermal pawesr planl,
Explain about the site requbements o cansiruct a Tidal Power Plant,

o e by
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HSRIT | Acadimic Regulaton 2000 [RT) | MECH | 20MECH Mano Technology | Apprdwed in 3 ACM | Applicable Tor The studess idrmined iom
202225 and woal. AGY A0E3-24

HES] 20MECOD1 Nano Technology g &0 B
Al the end of the course, shudents will b= able fo

Code  Course Oulcomes Dok
muEQN 4 Descibe the fundamenta science af nasomaienals L7
HMEQD 2 Damanstrate tha praparation of nanomatends LiL?
HMEDK13  Explain of the challenges on safe nanctechnology Lz
ZOMECT 4 Dgvelop kntwiedge in chamaclersic nanomalerial LIL2L3
JOMECD 5 Apply Manosdenca forindustial applications LiL2 L3

1. Weakly Canfrbuting | 2. Moderately Contribuing | 3. Strongly Contrbuting, for the altanment of respestive Pas
L1: Remember | L2 Understand | L3: Apgly | L&: Aralyzi | L5: Evaluate | Li: Croate, DoK: Dapth of Knowledga

Unk k Intreductlon {1#1 Hours

Nanoscale Science and Technalogy- Implications for Physics, Chemistry, Biclogy and Engresnrg-Classficaliors of nenastucuned
maiensls- nano parides- quantum dols, nancwires-ulira-thinfims-mulayered materats. Length Scales invelved and effed on
prapertios: Mecharecal, Electmnic, Optical, Magnebic and Themnal prapedies.

frtrectuction B0 prigpeding and mobialion for sludy (quatlsive oyl
Unk 0: General Methods Of Preparation 11+1 Hours

Bottam-up Syriitesis-Top-down Approach: Co-Precipitation, Ulirasonication, Mechanical Miling, Coloidal routes, Sadf-assembly,
Vepour phase deposiion, MOCVD, Sputteing, Evaporation,

Moiecuisr Beam Epitary, Alamic Layer Epfary, MOMBE
Unit NIl Nano materials 1141 Houre

Mancdamns of Carbon - Buckminster fllerene- graphene and carbon nanotube, Single wall carbon Manotubas (SWCNT) and Mult
wall carhon nanotubes (MWCNT)- mathods of synihesis{anc-growth, teser ablafion, CVD routes, Flasma CvD), structiors-property
Relatianships applicatons- Narometal addes-Zn0, TiOZ MeD, 202, NiD, nanoaluming, Cal, AgTi0? Fembes, Nanoclays-
funclisnalization and applicaions-Juarium wires

Unit fv: Characterization Technigues 11+1 Hours
Keray diffrachion lachnigus, Scanning Electron Microscopy - envioamental lechniques, Transmission Electron Micmscopy including
high-resalulion imaging. Surlace Analysis techniquas- AFK, SPM, 5T, SNOM, ESCA

SIME-Nano-inderdation

Unit V: Applications 14+1 Hours
KanoinfoTech: Infoamation storage- nanocomputer, molecular swilch, super chip, nanocrystal Manobintechiogy: nanoprobes in
madical diagnostcs and biotechnology, Nano medicines, Targetied dnag delivery, Bigimaging - Micre Blectro Mechanicsl Systems
(MEMS), Nana Eleciro Mechanical Systems (NEMS)- Nanosansors, nana crystaline sitver for bacterial inhibisian.

Nanoperiches for sunbavier prscucts - i Photostal, prnfing, solarceil, batfery

TEXT BOQOKS:

1. Edelstain A2 and Camenearala RLC, Eds., "Nanomaterialx Synihesis, Propedties And Applcations™, Insttute Of
Phiysics Publiahing, Bristol And Phiadelphia, 1996

E.I'E_t;l :Mu:m N, Manoscele Characterizaton Of Surfaces & imefaces”, 2 Edilion, Weinheim Cambridge, Wiay-

i I'rlurtlhg.' B.5 and Shankar P, * Nanoscience end NaneTechnclogy” , 1= Edition. Springer Publicaions 2013

L}.H:"ﬂf ';;alm and Tibals HF, " Introducton to Manosdence end NanoTechnalogy” , 19E diian, Tailar Francis CRC
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NSRIT | Academic Regelaton 2020 (R1) | MECH | Z0MEDO1 Mana Technaiogy | Appecwed in 4 ACM | Applicable for the sludents admisied from
2323 and woel, AT HERM

REFERENCE BOOKS:

1, Timp G, “Hanotectnekagy”, AP prassiSprnger, 1998,
2. Akhlesh Lakhtaiia, “The Hand Book of Meno Technology, Nanomeber Struciure, Theory, Modaing and Simulations”.
Preniloe-Hall of indsa (P} Lbd, Maw Dathi, 2007,

Web meferences;

1.htkpciweny . nano.gow

2 hitpdlimrsac wisc.eduiedetcPSERinks htm
3. ntpinplel.acintourses 121051829
HﬂFEﬂTEHEE—Hamm:w

Intemal Assessment Pattem
Coagnitive Level Irtemal Assessment i1 (%) Inbemal Assesament #2 (%)
L1 B 20
L2 40 40
L3 £
L4 -
Tatal (%) (o] 100

Sample Short and Long Answer Quastions of Varols Cagnitive Levels
L1: Remamber

1.What is Nano technalogy?
2 how does Mano Tecknalogy Works?
A Whal ere Mana baterials?

4 Wha is Developing Nano tachinclogy?
L 2: Understand

1. What Ase Some Of The Most Interesting Nanoparticles Found In Natura (Not Manufactured in The Lab)?

2, Given The Mano-Size Of The Particies, Are There Ary Effective Respirales Fiters To Guand Against Inhalation?

4. What Do You Feel The Reparcussions Ane For Exiended Lite Treough Utiizatioa Of Manclachnology?

4, Wihat ts The Rigk Of Not Devalaping Nangech (in Hesith Care, Envimnmental Prolection, Econamic Davelapment)?

L 3: Applying
1. How are safety fesis canied out in nano fech?
2. Boams fhal fnamoibech is moving tast 15 thene a rss that rosulis of safety tesing will be out-of-date &3 so0n as
minked? How to keep up pace?
3. Discuss about tergeted drug desvery using nancparticles.
CONTROLCOPYATTESTED
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NSRIT | Academic Raguiation 2000 (1) | SAH | Z0SHO0T Wermen and Sociaty | Asproved in 5 ACM | Asplcabia fot tha studénts admiled
from 202223 and wee . ACY 203324

205H001 Wemen and Society s 0 0 3
Goda Cotimae Outeomes. Ngpeqniifln Do
This cours aims In gandrale Fwaneniss on varinis [ctors Il conslrucls and shapes gender )
ASHOTY ey and perperustes geeder decrimingion, L
This pourse gims In generale awarenass on warious faciors that consinucts and shapes qender
L5402 jdentiy and perpelustes gender dscrimingion L2
The coerss will axaming how deminis! analyss & mefodology redefines iradiionz| categories
SO0 s dicipingny convepts Sroughils atenlin fa enier 25 2 5o cateqary L
VEAD1 4 The couse further aims by sersilize studenis on emerging amas of gender dscdniralon and iis UL
perssitle resoiufien ;

1. Waakly Confibuting | 2 Modarsiely Costribuing | 3 Strongly Cantribufing, far fhe afisinment of regpesiive Bos

L1: Remember] L2 Undarstand | L3: Apply | L4: Analyze | LS: Evaluate | L&: Create. Dok: Depth of Knowledge
Objectives:

This sourse zims bo generate awarensss on varows fachors al constucis and shapes qander i3enttyand perpelinles geeder decriminalisn.
UNIT - WOMEN AND SOCIETY 9 Hours

Unéerstanding Sex- Gendur, Geader shaping Insthitions, Theories of Gander construstion Undarsianding Sedism asd Andiocaniriem,
Understanding Pafriarcay asd Theories of Patriarchy, Privabeand Pubifcdichotneny, Sewiel Digeion of W, Paiarcty pracicss in difierent
insfbufons and Teal Books.

UNIT I FEMINIST THEQRY 8 Hours

Rize ol Ferénzm, kslrod=cion to vancus stends of Faminizm- Libersl Feminsm, Redical Feminism, Maais! Ferinsm, Socislst Femisiam,
Culural Feminism, Eco-Femisism, PostColonial Fewminism, and Pos! Modem Feminism. Wawes of Feminism,

UKIT -8 WOMEN'S MOVEMENT 8 Hours

The socio-ecoromic condfions of women duing the age of Indusial rewoiuion e Cal for Womes's Rights 1848, Waman's rghs
movement 18481520, Hislorical Dewelopments of Socid Reform Movements in India, Women's groups and omasizations, Women's
Movemenl Movemests for UnformCivil code and ShahBane case, Tall wosen asd the queston of dostis manginalily,

UNIT -V BERDER ROLES AND PSYCHOLOGY OF SEX 8 Howrs

Difference Conceplual zation of gander roles and gender rale litudes, Gendar, Aggression, Azhevement, Cowmunicafion, Friendship and
Romeslx, Relativnships Sex Diferences in Mental Healty Trauma maling 1o Rape, Taboo, Chidhaod Sensdl Abuse, Domestic Vinlence,
Seaudl Hamssmest al Work Place, Educational nsfusions, Eve Tesing et

UKIT -V GENDER AND REPRESENTATION & Hours

Gendor and Mass Meda- Print Medis, Gender and Mass Meda-Blectronie Medla, Gender and Flss, Adveizaments, Mega Serids,
Sterectyping and breaking (he noms of woman's sles Waonen's Represeniation in Lilerary Tk,




NSRIT | Academic Regulafion 2000 (71) | S4H | 205H001 Wamen and Society | Approved in 5% ACM | Applicate for the $ludenls
admilled feom 202223 sed wed AGY 2023-24

Suggeated readieg:

Basaty Chakrabard, Womes's Studes: Vanous Aspects. Urts Prakashan, 2014

Arvind Manzin Queer Despised Sesuaily Lawaad Social Change Snok for Change, 205

Chandra Taipadie Mohanty, Femirism withest Borders Decclonizing Theory, Pracicing Suldarily. Dube Usivorsily Pruss.

Flavia Agnes, Lawand Geede inequalky The Poliics of Womes's Rights ia India.Oxford Univessiy Press 2001

Sonia Bahla, Women, Dewoceacy and the Madia: Cullurl ane Poliical Represenialions inihe Indan Press Sage NewDelhi 1554,

£ pur 3
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RERIT | Academic Regulation 2020 (R1) | CSE (BL) | 2081507 Mashing Leaming Lab | Appraved In 65851 | Applicabla
for ihe studenis admilisd drom 2022-23 and wed. ACY 20023-24

IS 2041507 Machine Learning Lab 0 0 3 15

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

Caode Goursa Ouicomas Mapplng with POs
PO4 POS P3O P30T

20415071 Demanstrate te use of python packages for dewaloping machine leaming 3 a 2 )
models

20AIE0T.2  Inplemant canant clessFoation slgarithms | 3 2 2

20AI507.2  Implemant dfferant cluslerng algorithms 3 23 2 2

2AIG0T 4 Develop maching kzarning modeds. for perlorming prediction tagk 3 k] Z 2

0AISDTS  Demanstrale handing of dfarent bypas of data sels 3 2 2

1. Weakly Canirbuting | 2. Modesataly Cortributng | 3. Strangly Contributing, far the atisinmant of respective Pos

List cf Expenmanis
Sludy of packages in Python for handing dataset 204 bo generate graphs
Desigs and develepment of modals S lext data classification
Design and deselopment of models far mage cassification
Desigs and development of models for howse prics prediction task
Design and development of modets for disease predichon lash
Cesign and development of mods s for custenng tasks
Desgs and develcpmeal of models far handing awdio data
Desigh and development of modals for language franstatian

Mini project

Referance
1. Leb Manual for Machine Learning Lab - 1 Depariment of Compuler Science and Eaginearing, NSRIT

e I T
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NSRIT | Academic Requlation 2020 (R 1} | C5E (Data Scienca) | 2005507 Big Data Lab | Appiowed in 3 ACK |
Applicable for the students admifled trom 202223 and w.e.l. ACY 2023-24

I 2005507 Big Data Lab 00 3 15

At the end of the course, students will b abla o

Mapping with
Cada Course Outcames POs

PO POS
085071 Implament compiing B exccuie java collection programs 3 1
0SE07.2  Demonsirale Hadoap installation, pig and hive 3 i
0085073 Implemend map roduca programs 3 i
J0DS507.4  Exncute various to craste tables indexes, functons, drop and aller fable alo using hive 3 1
0055078 Imnplement pig Latin scripls io sort, e, group and join data 3 1

1. 'ﬁ'-ankly'cnﬂtrtulinﬁ | 1. Moderadaly Corributing | 3. Strangly Conlribuling, bar the altainrment of respectiva Pos
L1: Remembor | L2: Understand | LY: Apply | L4: Analyze | L5: Evaluate | LB: Create. Dok: Depth of Knowiadge

Lisk of Expariments

1

L
3
4

o g 4

Ireplament (ke following Date struchres in Java

#]Linked Lists b) Stacks o} Quauss d) Set &) Map

Perfoem satting up and Installing Hadoop in s Siree operating modas:

d) Standaiona b) Peeede @sirbuted o) Fuly gismuted

Liss web-based focls lo moniter your Hadoop satup.

Imeptament the following file mamagemin ks In Hadoap:

1} Adding filas and direcioniasil) Retieving Ses i) Dalating fies

Fean @ basic Word Gount Map Reduca program to understand Map Reduce Paradigm,

Wirke a Map Reduce program thal mines weather data.

Ineplament Matis Mulieicatian with Hadoop Map Reduce

Install erdd Roun Pig then et Fig Lalin scripls o o, group, join, project, and fiter your dals
Install and Run Hive then wse Hive b ereale, aler, and drop databases, tables, views furctionz. and mdexes

Rafarance

4

Lash Masnual for Big Daka L, Department of Computer Seienc and Engineerng(Data Sciance) , NSRIT
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NSRIT | Acadermic Regulation 2020 (R1) | CSE (Data Science) | 2005503 Tecnnical Paper Wriling | Approved in 315 ACM |
Agplizable for tha shedents adminad from 2022-23 and wed. ACY 2023-24

IEEl 2005503 Technical Paper Writing 0 0 4 20

At the end of the course, shudents wil be shie 1o

No. Course Quicomes

Uzvelop searching fatest relavant literature partaining fo the bopic of interest
Dewvelop ssltlaaming abllity 1o beccms a lifelong independant leamer
Develop the habit of writing technical manuscrpt as per the requiremant
Develop presentation skills and speak with approprate lechnical phrases
Explore the research topics and develop resaarch inlenests

Comprehend the |atest technalogies, tachriques, tooks, and mathodalogies

1
2
3
4
5
G
Note: All the above course cutcomes are relatively mapped to all POs as it caters to al program oulcomes

E'::-, rjf"h\_ﬂ_ﬂl.!-n:;-.—‘
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NSRIT | Academic Regulation 2020 (R1) | MBA | 20MCX03 Imteectual Propany Rights and Patents | Appraved in 39 ACM |
Apgiicabic: for the sudents admitted from 2022-23 and w.e.L AGY 2023-24

VI 20MCX03 Intellectual Property Rights and Patents 2 0 0 0

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

Mapping with
POs Bk
pon ol
Code Course Outcomas C
200ACH03.1 Atquire knowiedge on intellectual propesty rights . . L1L2
RACHOI2  Know abeut the soquisition of rademarks. L2
20MCX03.3  Idendiy the impartance of copy rights.patents and
Transfer of Ownership. - - L1, 12
20MCX03 4 Reciprocate o réw developments of intellectus propenty L1 L7
nights '
2UMCADA.5 Internaional ovendew of IPR - - LiL2
1. Weakly Conlriouting | 2. Moderataly Coninbuting | 3. Strongly Coalnbufing, kof the attEnment of respective Pos
L1: Remember | L2 Understend | L3: Apply | L4: Analyze | L5: Evaluate | LE: Creata. Dok Depth of Knowledgs
Unit I: Infreduction to Intellectual property: 4 Hours

Concepls, types of Intefleciual propenyintemafional omganizations, agencies and imporfance of intellectus
propertyrights.\ndusirialPropenty lechnologicalResearch, Imenfionsandinnovations =  Importard examples  of
IPR.IPR in |ndia and Abroad

Uinidt : introdustion toTrade Marks: 4 Hours

Purpose and function of irademarks, acquisition of trade markrights selecling and evaluating trademark irademark
regstration procasses Trade Secreds and Industrial Design registration in India and Abmoad

Unit U Regletration of Copy Rights 4 Hours

Fundameantals of copy right lawrights of repreduction, rights to perform the work publicly, copy right ewnership
lssuas, copynightregistration, international copyright laws.

Law of patents: Foundation of patent law, patent s=arching process. ownership rights andiransfer,

Unit IV Latest development of intellectual property Rights 4 Hours
New davalapemants in frademark |law; copy right law, patent law, intelectual property audils, Infingsment of

|PRz, Enforcamant Measunes Emerging issuss

Unit V:Enforcement Of IPRs 4 Hours
International overview on intellectual propery, infemationsl - trade mark law, copy fght law, ntemational patent law
infemations development in trade sacrats law,

Taxt Books

1. Intellectuaipropertyight, Deborah,E. Bouchoux.cengageleaming.

2, Inellectual proparty right - Unkeashing the knowledge economy, Prabuddhz Ganguli TelaMeGraw Hil
PublishingCompanyLtd.




NSRIT | Academic Requlaticn 2020 {R1)| MEA | 20MCX03 intellectust Froparty Righis and Paterts | Appraved in 3% ACM |
Appiicabie for the studants admitted from 2022-23 and w.e.L ACY 2023.26

3. Comnish, WikamRodolphaLlewelyn David Intellectugiproperty:patents,copyright srademarks

rights. Sweal& Maswell 18,2013,

Reference Books

1. Comish, WilliemFodoiph. Casssandmaterissoninelectualproperty. Sweet&Mawall, Sia, 2008,
4 Lo, JackendPressman, David. Howtomakepatentdrawings:apatentityoursalfcompanion. Molo, Sl 2007,

Web Referances

1

2.
3.

Internal [nbermal Assessment 2
Cognifbes Lovel Assessrmont £1 () (%)

L2 B ]
Tatad (%} 100 100

Samgple Short and Long Answer Questicns of Various Cognitive Levels

L1: Remembar

What |5 Industial propary?

What are the fundamentals of copy rights
Defing pateris and s approval process
Defing copry rght iaw.

Define tranafor of Irade marks.

EN S ga pa s

nderstand

Explan the role frade scecals in company law,

Expiain the cancept awenership rights of patents wilh suitsbla examples
Explan |he intemational petent law,

Distinguish batween copy rights and patents.

Expiain copl right reglsiration.

e —
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NSRIT | Academic Regulation 2023 (R1) | CSE (Dta Sclence] | Summer IMemship #1/C5F | Appeoved in 39 ACKM | Appicable for
It shisdants admithed fram 2022-23 and woef. ACY 202324

IN  Summer Internship #1 [/ CSP 0 0 0 15

At the and of the course, students will be able 1o

He,  Course Qutcomes

Dernonstrate the theoretical leaming culcomes
Integrate theary and praclice during graduation
Compranand Ihe industry praclices in the relevant and alied fiekd of study
Deveiop commurnication skils In terms of oral, written, and graphical communications
Daraiop prodiem solving skills
g Develop work habits and teamwork in & mulidisciplinery seffing for a successhul caresr after
graduaton
Note: All the above course ocubcomes are relalively mapped to 2 POs as it calers to gll program oulcomes

& F ol
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NSRIT | Acadamic Regulasion 2020 (R1) | CSE | 2005501 Java Programming | Appraved in 3% ACM | Applizable for the
students admiled from 2022-23 and wie.L ACY 202324

2005501 Java Programming 3 1 0 30

At the end of the course, studends wil be able (o
Mapping with POz

Coda Cours Dulcomes PO POz Dok
20035011 Explain the features of java Programming 3 i L2
20CE501.2  |lusirate the concepl of Class, Object and Constractars 3 1 B ) )
SBCEE01 3 m-ﬂﬁ e use of interfaces, Packages, Mulifreading and exception % 1 L1.L2 L3
20C55M 4 Dencrstaba Ihe use of Applets and Event harding 1 1 LT L2, L3
HCES05  Demonstrabe ganeric programming and lemplales 3 L L M
1. Weaily Contribuing | 2 Moderately Cantribuling | 3, Strongly Conlrbuting, for the attainmant of respecive Fos
L1: Remember | L2: Undarstand | L3: Apply | L4: Analyze | L5: Evaluale | LE: Craste. Dak: Dapth of Knowiedgs
Unit k Introduction to Object Orisnted Programming 8 +3 hours

Introdoction ta COP:  introduction to Object Oriented Programming, History of JAVA, Java Virdual Machine, Java Features, Program
stuctures, Primisve Data lypes, Variables, Operators, Type Conversian, Arays- Declaration and initalization of Arrays, Operations on
Array Elements, Amays as Vedkors

Flaw of cantrel-Branching and Looping sfalaments

Unif Il: Classes Objacts, Consiructors, [nheritsnss 9+ 3 hours

Clazses and Objects: classes, Objects, Crealing Obijscts, Methods, cansiructors, Mested Clesses, stalie kayward, Command fiag

arguments, Garbage collector, Inhartanca: Types of inhesitance, supar keyward, finsal anyward | Method oueriaading, Method Overriding,
Absiract class,

Constructor Overloading, this Kayword,

Unit lll: Intarfaces, Packages, Excaption Handling, Mulithreading 0+3 hours
Intarfaces, Interface Vs Abstrac! classes, Packages-Creating packages, Using Peckeges, Actess profaction, Exceplons-introduction,
Exoapdion handling technigues-try...catch, thraw, thraws, finally block, user dafined axzepions, Assarfions

Mullithveading: Introdustion, Theaad, the main Thread, threed I8 cycls, Creatian of Ihreads, Thread prineity, (hréad synchronization, infsr
thread communication,

Linit IV Sirings, Applats, 8+3 hours
Inpulidutput: reading and wriing data, Flle handing using steams.

Slring Handling in Jeva: Siring classes and melhads, =iving buffer

Applets- Applet class, Applst struclure, Applet Lifs Cycle, paint(}.update() and repaint(), Sample Programs

String belder class

Unit V: Event Handliing, Java AWT 843 hours
Eveni Handling -ntraduction, Evand Delegation Model, Sowrces of Events, Evend Listaners, Adapter classes, [nnar classes

AWT: Why AWT? Components and Containers, Bython, Labed Checkbox, List boxes, Choice booes, Texd figld and Tax anea, Marn,
Sorcll bar, Layouls-BardarLayout, GrigLayaut,,

Radia bulions, GrioBagLayour
Text Books
1. Heuban Schiidt, *Tra compkate Reference Java”, #h edifon, ThMH, 2011,

2 Sachin Malhoira and SaurabhChoudary, "Programming in JAVA', Dxford, 2014
4. Danigl Liang ., “Introduction to java peogiamming”™, 7th adition, Paarsen, 2009,
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NSRIT | Academiz Regulation 2020 (R1) | CSE | 2065501 Java Frogramming | Approved in 2 ACM | Agplizatie fie th
shedents sdmilted fom 2022-23 and wat ACY 202324

Refarence Books
1. P. Radha Krishna, "Object Oriented Programming through Java”, Universities Press, 2016,
2. K.Rajtumar, “JAVA Pregramming”, 1¢ Ediian. Pearson, 2013,

Intemal Assossmaont Pattern

Cogriive Lovel  Infernal Assessmenl 41 (%) Irdernel Assessmant #2 (%)
L1 44 40

L2 40 4
L3 0 20
Tetal (%) 100 100

Sample Short and Long Answar Questions of Various Cognitive Levals

L1: Remaembar

Writa any bour Applicalions of OOP
Define Class & object

What ks constector ovaroading?
What b use of Threads?

What bs Exception handling?
What is 2 Ceedalner?

R A

LZ: Underatan

. Explain any four chject crianled prciples

Explain fhres types of constructors wih exemple
Explain lypes af inkentance

Ihssirate tha use of Super keyword with exsm ple
Explain the exception kandling mecharism,

Explain Appiat Life cycle with examphe

Explain Event handling with example

Werite emy Iour difterances betwean application Progiams and spolets
Explain the following AWT componants with exemple
i) Buson i} Check baxes (1) Radio buttons

—

W PR e LR

Implomant amployes class 1o pal & print datails,
Anply the concept of inharitance t read and prirt sudent informalian
Sobve to find the area of different shepes using absiract class

=
™
:-ﬂr-'-.-*ﬁ
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WSRIT | Academic Requlstion 2020 (R1) | CSE | 2005402 Data Warehousing and Mining | Approved in 208 ACM |
Apgilcable for the students admitted from 2022-23 and weaf. ACY 202334

Il 20C5402 Data Warehousing and Mining 3 1 0 30
Al the end of the coursa, students will be able o

Code Coursa Oulcomes :',%":"‘4““ ""F&m G
Understand snd design Data Warehouse Sysiem and acquiting

RCSART  \iedge on OLAP Took 3 s

d0CEA022  Apply sutable pre-processng and visualizafion techedques for Dats 3 A 1
Anaiysis i L4, L2

HCE023  Understand and Apply Fragisenl pattern and Asscclabion Rule mining 1 5 111313
Techniquas for Dala Analysis )

20C5A024  Urderstand and Apply Classification Technigues for Data Analysis 3 i L1, L2 13

CSA025  Apply sponopriate clusiering techniques for data analysis 3 1 Lt L2 L3

1. Weakly Contribating | 2. Moderatedy Canlributing | 3. Stongly Caneributing, for the aftaitment of respective Pos
L1: Remember | L2: Undurstand | L3: Apply | L4: Anaiyze | LS: Evaluate | LE: Create. Dgk: Depth of Knowledge

Unlt I Dala Warehousing 8+ 3 hours
Datatvarahousing, Business Analysis and On-Line #nalylical Processing{OLAP)Basic Concepts, Data Warshousing
Components, Building 8 Data Warehousa, Database Architecturssior Parsilel Pracassing, Parkel DEMS Vendors,
Millidmensional Data Model, Dala WerehouseSchemas for Decision Support, Cancept Hierarchies, Charapismstics of
OLAF Syglems, TypicalOLAPDoeralions OLAPandOLTE,

Charavteristics of OLAS Spstams

Unik [ Data Mining @+ 3 hours
Intreductian: Infroduction i Date Mining Systems, Knowkdge Dbeovery Process, Dets brdng Techaiques, Issues,
appicalions, Data Objects and atirbule types, Statisical descrpton of dataData Preprocessing-Cleaning, Intagration,
Reduclion, Transformalion and discredzalion, Dita Visvalization, Datesimilarity and dissimilanty measures

Reduction, DataVissizatian
Unitt Il Clasaflcatian B+ 3 hours
iriroduction and Basic Concepls of Classification. Declsion Tres IndusSion, Woeking of Decision Tree, Bulding a Decision
Tree, Bayes’ Thaorem, Ruie Based Classication, Classificalion by Back propagalion

Techaigues to improve Classialian

Unk Iv: Assoclstlan Analysls 8+ 3 houwrs

What Is Assccialion Analysis, Market Basket Analysis Frequant Bam set gensration and Association Ruls generalion wsing
Aprian Algerithen, FP-Growth Algarithen

Mult-Dimgnsiane Space

Unit V: Clustaring and Qutller Analysis &+ 1 haurs
Wihat is Cluster Analysis, Different Types of Clusters , Parlilon Method — K-Means Algoitim, Misrarchical Methods —

Hierarchical Cluster Algorithm, Densly Based Method- DESCAN, Grid Based Melhod, Oulliar Analysis , Culbier Datection
Medheds.

Dufier Dataction medhods

Text Books
1. Jawel Harand Micheling Mamber,"Data Mining Cancepls and Techniques®, Thinds diicon, Elseviar, 2012,
2. Pang-NingTan,Michee! Stein bach and YipinKumar,*miroductionicOatakining”, Pearson, 2018
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MSRIT | Acadamic Regulafion 2020 {R1) | CSE | 2005402 Data Warehousing and Mining | Appravad in 24 ACM |
Applizable for the students admisied from 2022-23 and w.e f, ACY 2023-24

Refemanos Books
I. MAlex Barson and Stephen J Smih, —"DalaWarehousing, DataMining&OLAPY" Tatabe Graw Hil
Edition, X57 Fapnnt 2016
2. H.P.SomanShyamDiwakarendy Alay.— Wnsighl inle DalaMningTheory and Pracicel” Easlern
Eanemy Edifian Prenfice Hal ofindia, 2006,
3. lanH WittenanaEbaFrank, — atabining:Pracicalvashinalaaming Tooksand Technigues®, Elsevier, SecondEdition

Vieh Resources

internal Assessment Pattarn

Cognitve Level Inlernad Assessmanl #1 (%) Internal Assessmant #2 (%)
L1 an 3

L2 40 40
L3 0 W
Tota! %) 10 100
L1: Remembaning
1. What ig Dala Warghouse
2 Yhat (s Dale Mining
3. Wihat is Data processing
4. Wirlle any 3 functions of Data Mining
& Lstany 3 measures for sefecting the atirbutes dor & dacksion res
B, Wirile any 3 types of clusters
7. Whatis DB szan
L2: Undesstanding

1. Esplain star schema
& Explain gupport and confidance
1. Expleinconcep! hlaramchies

L3: Apply

Explaiy Bayes teoem

Expigin Decsion tres

Anply Clistaring medhods by using Hierarchical Clustaring algorithen
Aoply ouwdier analysis by using an exampla

Apply Aprior Algesithe on model dats

o
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NSRIT | Acadamic Regulation 2020 (R1) | GSE (Data Science) | 2005603 Data Visuaizaton | Approved in 3% ACM |
Appdcable for the students admiled from 2022-23 and w.e . ACY 22524

N 2005603 Data Visualization 3 0 0 30
Al the end of the coursa, students will ba able fo

Mapplng with POs Dok
Caode Courss Dulcomes POZ PO3 POE Po12
0056031 Explal Data VsuakzsSion | 1 1 1 L1
2005603.2  Amiculate esting visualizaion tools and techniques 1o 31 : 1 L1
analyse bask: datassds.
20086023  ApphyPlat far data visuslization C 1 1 L1, Lz
20056034  Conduct expioratory dats analysis using Tableau. S | 1 1 L1, L2

20055036 Aticulabe issues and tachnigues for story telling - A | 1 i L1, L2

1. Weaidy Confributing | 2 Moderately Contrisuting | 3. Svongly Cantributing, for the altsrmand of respective Pos
L1: Remamber | L2: Understand | L3: Apply | L4: Analyze | L5: Evaluate | LB Create. Dok Depth of Knowiledge

Uit & Introduetlen fo Dats Viscallzation 5 haurs
Inbrecluction, Why Look af DalaPWhalt Makes Bad Figures Bad"Percepion and Dala Visuslization, Channels lar
Representing Data, Problams of Hanesty and Good Judgment, Thirik Clearty about Graphs

Visual Tasks and Decoding Graphs

Unit iz Make & Plat & Show the Right Numbers fhcurs
How Ggplot Warks¥Tidy Data, Mappings Link Data fo Things You Ses, Bulld Your Pleds Layer by Layer, Magpping
Aaslhesics vs Seting Them, Grouped Daia and the "Geoup” Assthalic, Facel 1o Maka Small MuSples, Hislograms and
Density Picts

20 Hislograms

Unit B Graph Tahlst, Add Labals, Make Maies 4 hours
Usa Fipas 1o Summanze Data, Cenlinucus Varisbles by Group of Categary. Plof Taxi Diracty, Labal Qutiers, Writa and
Ovew in the Piat Area, Understanding Scales, Guides

Understamding Thew as

Unit Iv: Data Visualization using Tableau 4 hours
Getling slarled vilh fableau, Importance of context in stanvtellingn, Choasing the right visual, Curaling visuals for your
audierca

Tableay Basls

Unit V: Stary Telllng g rrwn

Freparing data far siorytelling, staryboarding fzme by frame, Advenced storyvioling chers, ardl |sbles, Balance the dala
&nd hes e bext

Impartanca of Sipvyfeding in Deta Science

[




NERIT | Academic Regulalion 2020 (R1) | CSE (Data Science) | 2005603 Data Visualization | Approved in 39 ACM |
Applicable for e students admited from 2022-23 and w.ed, ACY 2023-24

Text Books

L ;i;a!mHewmm&aim a pragtical intraducton”, 19 Edition, Princaton Uriversity Press, 2015 (Unit 110

2. Lindy Ryan, “Visual Data Sloryteling wilh Tableau”, 1#Editivn, Addissr-Wesley Data & Anasiytics Sares,
2018 {Unit 4 %0 §)

Reference Books
1. Kyren Dale. “Data visuziization wilh python and java script”, 19t Edifion, O'Reilly Media, Ine.. 2016
2 Ciaus O, Wilke, "Fundamensals of Data Visualizaton®, 19Ediion, O'Redly Media, Inc., 2019

¥eb Resourcas
1. - SELA -4

£ paw.sandoundary com
3. www.gocoder.com

Iatarnal Assessment Patiern

E'.tngHLl.ri Level Internal Assesemant #1 (%) Infernai Assessmant 2 (%)
1 30 20

L2 30 40
L3 4 40
Total (%) 100 100

Sample Short and Long Answer Questions of Various Cognitive Lavels

L1: Remombaring
1. Define perception
L Dafine Data Visualization
3. What are the channeis for repraserting the data?
4. Hew Goplat works?
8. How B use pipes to summarize e data?

L2 Undarstanding

Compare Histograms and Density plots

Qulling lhe importanca of cantext in stary jsling
Explain conlinuous veriables by Group or Catlagary
Wirile abowl the Labal Cutliers

Explain Piot text directly

i
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NSRIT | Academis Requiation 2020 (R1} | CSE | 2005001 Object Oriented Analysis and Design | Appraved in 39 ACM |
Applcatie for the students admitted from 2022-23 and woo k. ACY 2023-24

EEHE&M‘iﬂHE:tEﬂWE&dAWIH:IDEEIQH 3 0 0 30
Al tha end of the course, students will be able to

Gode Course Outcomes Lﬁh‘"’,ﬂ Bek

20CS001.1  Compare and eontrast chject adented araysis and design . L1, L2
20050012 Creata class disgrams that macded beth tha domain mocel and design model

of & software gysfem, L1.12
20CEM3  Analyze the conceptual madel of ML - L1 L2 13
20C30014  Creabe ineraction disgrams end ciher diagrams. that model the gymamic L1.L2.L3

aspects of a sofiware sysiem ;
D0CE0015  Detailed casa sludy expariance with archilechrs, anaiysiz ang design. . L1, L2 L3

1. Weakly Conlribwiing | 2. Madesstely Contribuing | 3. Strangly Contribuling, for the afisinment of respective Pos
L1: Remamber | L2 Lindurstand | L3: Appdy | L Analyza | L5: Evaluatn | LE: Create. Do%: Depth of Knanledge

Uride I; Infraduction 9 hours

Tha Struglure of Complex sysiems. The Inhenent Complaty of Sofware, Atibutes of Complex Gystem, Orgerezed and
Disorganized Complexity, Designing Comples Systems, Foundaton of Dbject Madel, Elemants of Object Modsd, Appiying
™ Object Model

Otyect Moval wih Case Sfdy

Unit Il: Classes and Objects 8 hours

Nature of Obdect, Nalure of Class, ldenlifying Classes and Obgects, Ralationships ameng objects, Relaionship amang
Classes, Interplay of Classes and Objacts, importance of Proper Classification, Key abslractions ard Machanisms

Diffsrance botwann Class end Otyoct

Linle 1 ntroductien te UML % hours
Why we maded, Concaplisal modal of UML, Architeciure, Class diagrams, Object dagrams
Examples of ohject diagrams

Linit IV: Bohavioural Wodslling 9 haurs

Inferactions, Inberachion diagrams, Lise cases. Llss case Diagrams, Actvity Diagrams, processes and Threads, slate chan
diagrams '

Examples of sfals chat dlagrams

Uinit : Architectural Modalling 9 hours
Camgpanent, Deployment, Componant diagrams and Deployment diagrems,
Case Study: Any Safiware Applicafion sovering all Analysis and Dwaeign Chagrams

Caga gy axamples

Text Books

1 Grady Bocch, Robert A. Meksinchuk, Michael W, Engle. Bobbl J. Young, Jim Conalien and Kellia Houston, “Object-
Orieriled Anafysls ane Design with Applications”, 3ed adian, Paarsan, 2013

T Gredy Enn?, dameas Rumbaugh, Ivar Jaccbson, “The Urified Madeling Languaga Lisar Guide®, 129 Impression,
Pearsan. 20

Redoranca Boakn
1. Mahesh 2. Natha, “Object-crientad analysls and design using UML®, PHI 2008

< Biraft 0. Melaughiin, Gary Police, Dave Wasl, “Head frst object-aristed anaysis and dasign®, 0°Raily, 2006

%ﬁ;nu WW“ Rabert B. Jackson, Slephen 0. Burd, "Otisct-anientad analysiz and dasign wilh the Unified oracess”,
& Laaming

4. James Rumbeugh, var Jecobsan, Grady Booeh, Addison-Weelsy, Tha Unified modeling langusgs

Realerence marmsl®, 2005




NSAIT | Acaderic Reguision 2020 (R1) | C:SE | 20CS001 Cbiject Crismed Analysis and Dasign | Approved in 34 ACM |
Applicale for tha studants admilted bom 2022-23 and w.ed, ACY 202324

Inbernal Assassment Pallem

Cognitive Lavel  Intemal Assossment#1 (5% Intermal Assessmant #2 %)
L1 K| 20

L2 n 40
L3 40 40
Tatal {5 100 100
L1: Remembar

1. Dwfing Class and abjeci
I. Whal s Use case diagram?
2, List 2 Architeciure budding blocks

L2; Understand
1. Explain Class disgram and object diagram
L Explain Process and Thresd
3. Explain Four kinde of relatianships in UML
4,  Explain the Elemants In abject madel

LE: Apply
1. Describa about Concamrency and Persistance
2 Explyis about Engapsulalion and Mcedularity
3. Descrba Muttiplicity and Reafizalion in UML
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NSRIT | Academic Regulation 2020 (R1) | CSE (Data Sciance) | 2005007 Digital image Processing and Appicalicns | Approved in 3
AL | Applicable for the stedents admibiad from 2022-23 and wel ACY 2023-24

2005007 Digital Image Processing and Applications 3 0 8 3

Al the end of the course, students will be able o

Mapping with POs

SO [ N PO1  PO3  POB POtz O
A0s007.1  Demanstralte tne components of image processing 3 k] i 1 L3
HDEMTE  Explen varicus fitration techniguas 3 2 1 1 L1, L2
0050073 Apply image compression tachniguas 3 z 1 1 L1, L L3
d0E0074  Discuss the concepls of wavelet ranglerms 3 2 1 1 LiL2
d0DS007.5  Analyze the concapt of marphological image processing 3 2 i 1 L1,L2 L3
1. Waakly Conlrbuting | 2. Moderately Contributing | 3. Strangly Cantribusing, for the attainment of respeclive Pes
L1- Remember | L2: Understand | L3: Apply | L4: Analyze | L5 Evalusta | L5: Create. Dok Depdh of Knosdedos
Unitl: Introduction 8 Hiouwrs

Irtroduction: Fundamental sleps i digital image processing, Components of fmage Procassimg System, Elements of Viswal
Percepiian, Imaga Sansing and acquistion, Image gamplng & Cuanization, Basic Ralatianship between piels, an introducton to
thea mathematical locks used In digita! image procassing,

Waed for knage ransfomms, Discrle Fauvar transliorm (DFT) of oma variahis. Haar Transfomn

Unit Il: Image Enhancement Techniquess Filtering methads 8 Hours
image Enhancemont Technlgues: Spatisl Domain Methods Bask grey level [ransformation, Hislogram equaizstion, image
subtraction, image averaging. Spatial filbering: Smoathing, sharpesing flters, Lagtacian filers

The Basics of fifaring v the foquancy domein, imagesmoothing using fraquancy doman Mevs, image Shampening wsing frequancy
douTray s

Unit III: Image Compression 5 Hours
kmage Compression: Redundances- Coding, Imler pleel, Psycha visual; Fidelty, Source and Charnal Encoding, Elements of
Informetion Theory, Loss Less and Lossy Campeassion; Run length coding, Diflerental encoding, DCT, Image Compression
atandands-JPEG, JFEG 2000, MPEG: Video compression,

Bir-Plane coding, Block Transform coding, Prediztve coding
Unit IV: Wavelet Based Image Compression 8 Hours

Wavelot Based Image Comprassion: Expansion of funclians, Mulli-esoiution analysis, Sceling funclons, MRA refnement
equation, Wavalet serles expansion, Dlscrete Wavelet Transform (DWT], Continuous, Wavelst Transform

WEVE
fransfarms i1 one dimenzions & twe dimenaions, Wavelat coding

Unit V: Image Ssgmentation and Color Image processing 9 Hours
image Segmentalion: Discontnuiies, Edge Linking and boundary delection, Fhreshoiding, Region Based Segmantation, basic
pray-scale marphoiogy operadions; Faabure extraction: Classfication: Dbjiect recognitian

Colar image procesalng: cofor fund=mentais, colar modals. peoudo coior image processing, basics of dul color
image processing, colar transtormations, smeathing and sharpaning,

mmmmmmmwma.mwmmmm
Text Books

1. Gonzalez, R.C. and Woods, R.E., * Digital Image Procassing”. . 2™edn, Person Education, 20089,
2. Jayaraman, 5. Esaikirajan, and T. Veerakumar, “Digital Image Procassing”, Tala MeGraw-Hil Edducation, 2011
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NSRIT | Academis Regulalion 2020 (R1) | CSE (Data Science} | 2005007 Digital Image Processing and Applicafions | Approvad in 3
ACH | Applicable tor the students admitted from 2022-23 and w.el, ACY 2023-24

Reference Books '

1. John WWiley, Prait, W_ K ., *Digital knaga Processing”., 40edn,, 2001 s
4, Jayaraman, 5., Veerakumar, T. and Esakidranjen, 5., "Digital Image Processing”, 3edn, Tata McGraw-Hil 2009,
3. B.Chanda, D.DustaMajumider, “Digtal Image Procesting and Ansiysks”, PHI, 2009, "

Internal Assessment Pattern
Cogriive Level  Intemal Assessmend #1 (%)  Intemal Assessment 82 1%)
L1 20 M
L2 40 an
L3 40 50
Tatal (%) 100 100

Sample Short and Long Answer Questions of Various Cognitive Levels

L1: Remamber

1. Defing Image Sampling?

£, What do you mesnt by Gray Laval?

3, Vmalis image Trensdomm? 1
4. Draw an image for image processing system. '

L2: Understand

1. Mame the categories of Image Enhancement and Explain?

2. Digtinguish bebween digital image and binary image

3. Explain the properies of siant ranslorm,

4. Bwplain ebaut ideal Low Pass Fiter{ILFF) in Irequency domain.

L3: Apply
1. Explsin why the discrate histogram equalzation techedgue does rat. in gereral yleld & ftal hislogram,
2. Supposs Mal a digial imaps is subjecied ko histogram equalization. Show thet B secand pass of histogram egualization wil
preduce aaclly the seme resull a5 e firs! pass,
3 Inmmmmhwapﬂlwmﬂ.mmmadpmarmhamhrmuedhmulnmwaucﬂm.m,mly

& monochrome TV camera (s eveilable b aoquina digital images, Propase a bechrigue for wsing this cemera lo deteg] 1he
e ditfarant colors.

4. Show thai the saturation component of the complement of 3 colar Imege cannct be computed from the saturation
companant o the irput image alone

CONTROL COPY ATTESTED
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WSRIT | Acadestic Regulation 2020 {R1} | CSE [AIML) | 26A%03 Anificial Newrsl Networks | Approved in 6% ACM | Apglizabie for the sludeeis
sdmified i 2022-23 weed, ACY 2023-24 orwards

K30 2041603 Artificial Neural Networks 1 1 K13

Al Ihe end of the course, studants wil be able to

Mapping with
Code Course Qutcomes POs Dok
PO1  PO3
20AIG03.1  Explain the bullding biocks and operaions of anificial nevral nelwarks 3 2 L1, L2
20AIG032 Explain architecture, taenomy and funclions of several neural natwarks 3 2 L1, L2
Deseribe the structure, funciion, and appicafions of single layered feed
20416033 farward networl 5 ) L1, L2
Describe the structume, funciion, and applications of multi layered foed
i [ fanward netwod ] 2 L1, L2

20AIG03.5 Describe the prnciples and implementaions of essocialive mamaries 3 Z L1, L2
Al the COs are by default mapped 1o P12 as few fopics are Inbulll in syllabus promofing autonomeus lsarming

Unit | Introduction to Artificial Meural Netwarks 8+3 hours
Introduction, Historcal Development of Meura! Networks, Blokgical Meural Metworks, Comparison bebween Biologica
and Aifiizl Neural Network, Meural Network Architecturas, Buiding Blocks of Arificial Neural Networks, Ardicial
Weural Networks Terminologies

Typas of Lazsming

Unitll:  Fundamental Models of Artificial Neural Networks 843 hours
Introduction, McCuloch Pitts Meuron  Model, Percepiron Matworks, Percepiron Comvergence  Theorem,
BackPmpagation, Leaming Rutes, Adaline and Madaline Netwarks

MNon-inear Separatility

Unitlll:  Seif-Crganizing Maps §+3 hours
Intreduction, Kehenen Self Crganizing Metworks, Counler Propagation Networks, CPN Busiding Blogks, Ful Counter
Propagalion Network, Forward-only Counter Propagation Network

OQutstar Leaming

Unitl¥:  Adaptive Resonance Theory 843 hours
Indroduction, Adaptive Resonance Theory (ART) Archilecture, Basic Operstien, Basic Training Steps, ART 1
Architecture and Algorthm, ART 2 Architecture and Algorithm

Leaming in ART

UnitV:  Associative Memory Networks 9+3 hours
Introduction, Algorithms for Paflem Association, Hatero Associative Memory Networks, Auto Associative Memery
Networks, Bi-girectional Associative Memory

Haopfiald Memory




NERIT | Acadeic Aegutation 2020 (R1) | GSE [AIML) | 04603 Arificial Meursl Natwarks | Approved in B AGM | Apoicabie for he stutens
admitied in 2022-23 wed ACY 2023-24 onwards

Text Books

1, & M Slvanandam,, 5 Sumathl, 5 N Deepa., “Introdustion to Neural Netwarks using MATLAS 6.0°, 2Edition,
Tata MoGraw-Hill Publications, 2006

Rafaranca Books

1. Simaon Haykin., *Neural Metworks”. 2 Edition, Pearson Education. 2001

2. James A Freeman., David M. Skapura,, “Neural Networks Algorithms, Applcations and Progfamming
Techniques”, Addison-Wesley Publications, 2002

Web Referances

Idtps: ey buborigspaint comfartificial_newal_networklindex. him
hitps:finptel.ac.in‘courses 171051 17105084/

hetp:fes 231 nstanford edwsidesi201 75231 n_2017_lectured pdf
hitpsciireebiesglobal. comfatificial-naural-networks-ann-witih-keras-in-python-and-r-4
hittp:fwwew nptelvideos. in20121 2neural-networks-and-applications. himi

i Sl e

Internal Assessmeant Pattern

Cognitve Lewel Inbernal Assessmant #1 (%) inlernal Assessment 42 (%)
L1 L 1] alb
L2 50 50
Total (%) 100 10n

Sample Short and Long Answar Questions of Various Cognitive Levels

L1; Remamber

1. Define Neural Compuling

2 Define ANN and Neural Cornputing

3. List any 4 design pararnaters in the design of Artificial Neural Network
4. What kinds of fransfer functions can be usad in sach layer?

5. Define Fattern Association

8. ‘Whal i Adaline Model?

7. What are the types of Leaming?

4. ‘Whal & simple atficial naurca?

8. Listany 4 applications of Artificial Meural Network

10. Dafine Calta Leaming rule

L2: Understand

Cescribe on the procass of assigning and updating waights in a aifical neural network
Whet are the design sleps to be followed for using ANN for your problem?
Describe leas! square algorithm with example
Why XOR Problem cannot be soived by 3 single layer perceptron? Write an stemative salution for II
Explain Back Propagalion Metwork with necessary diagrams and equations
Wite the difierences batwesen Hetero Associafive Memores and Inlerpolalive Associative Memories
S H-_LF’-L—E'-"-*_-'"' .
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NSRIT | Academic Reguiation 2020 (R1} | CSE (Dala Scence) | 2005009 Data Acquisifon and Productization |
Approved in 34 ACM | Applicabils for the sludents admitted from 202223 and vl ACY 2023-24

I 2005009 Data Acquisition and Productionization 3 0 0 30

Atk end of he cowse, students will be able o

Code Course Outcomes H‘HI‘,IEE% Dk

H0EH6 1 w the basic concepls of Dafa Mining ard Dala Warg L, L2
fpply the data pre-processing, esfraction, cleaning, annalation,

00E008.2 Inkegration on dati | ) L1 LZ L3

SA05008.3 Apply the suitable wsusization (echmigues %o oulpul analyical L1, 1213

20050084 Uncerstand the differen Dats Visualiza%on Tools oo data Ly, L2

20050035  Uncarstand about dats productizason using Inlemned o $hings, L1, L2

1, Wieakiy Contributing | 2 Moderately Caniributing | 3. Songly Coniributing, for the attsnment of respective Fas
L1: Remember [ L2: Understand | L3: Apply | L4: Analyze | L5: Evaluale | LB: Create Dak: Depth of Knowiedge

Unit E Intraduction o Data Warehouse & Data Mining 9 hours
Introduction fo Data Warehouse-OLTP and OLAP concepts, Introducticn to Data Mining, Dala Objects and Astibule Type,
Basl: Statsical Descriptions of Data, Expleratory Data Analysis. Maasuring Data Simdarty and Dissimilarity, Granhical
regresantation of Data,

Diffarencas bedwean OLTP and OLAP

Unift 11: Indroduction to Data Acgulsition % hours

Intraduction lo Data Acquisition, Applications, Process, Data Extraction, Data Cleaning ard Annotation, Dats integration
Dafa Reduction. Data Transloemation, Data Discretization

Concept Hiararchy Ganerafion

Uinit M Dty Viswalization & hours

Visualizalion-introduction, Terminclogy, Basic Charts and Plols, Mubvariale Dala Visusizalion, Pixel, Oriented
Visuslization Tochniques, Gecmetrl: Proction Visualization Testiniques, lcon-Based Visusizalion Techniques,
Hisrarchical Visualization Techniques, Visualizing Complax Data and Refafions

Data Visualzeton Technigues
Unk IV: Dats Visyadlestion Toals B hawrs

Intrecuctian b Cata Visusization Toals- Rank Analysis Toois, Trend Ansysis Tools, Multivanzte Analysis Taols,
Distributian Analysis Tocs, Correlation Analysis Tools

Gaographical Anaiveis Tools

Unit V: Data Productization using Intemet of Things 8 hours

kT Owerdde, 0T Design Methodeligy, Semantic Web Infrestruchure, Programming Fremewark for 10T, Distributed Cata
Areatyzis fer 1T, Security and Privacy in |oT, Applied loT, Cloud Based Smant Faciilies Managament

Vifualization on Embedded Boards 10T, Sream Processing in loT, Case Study an Daka Aoguisison using Dashbaards,
Android and 105 apps

frialipence Applicatons, frtarmal of Vekicios and Appications
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NSRIT | Academic Regulation 2020 (R1) | CSE (Data Science) | 2005009 Data Acqulsiion and Productization |
Approved in 34 ACM | Appliceble for the students admitted fam 2022-23 and wal, ACY 2023-24

Text Books

1.

Z
3

Hen, Jigwsi, -ian Pei, end Micheline ¥ambar, “Dala Mining: Concapls and Sechniqees™, 3nd Editian, Efsesier,
2011

Arshdeap Bahga, Viay Madset, Trerned of Things =& hands-on approach”, Unversiies Preas, 2015

Manogl Cados Ramos, “Inted Galleo and Intel Gallen Gen 2 AP| Fealures ard Acduimg projects for Linus

Programmans”, Aprass, 2014

Raofaranca Books
1. Margarel H, Dunham, "Data Mining: Introduckary and Advanced Topics”, Peasson Educefion, 2012
2, Rafkumar Buyya, Amir Vahld Dastjardi, nierned of Things: Principles and Paradlyme®, Elsevier, 2018

Intemmal Assassmani Pattarmn
Cognifve Laval Internal Bssassment #1 (%) Inbermial Aesassment 07 (%)
L1 30 i
L? 3 4
L1 47 A
Total {5 1400 104

Sampla Short and Long Answer Questlons of Varous Cognitive Levels

L1: Remember
1. Dafing data warehouse
Diffarentiale between ROLAP and HOLAFR
Whal is evolulicn analysis?
List the vamious forms of data preprocessing
. List the characteristcs of k-neares! nelghbor dganihen

LZ: Undarstand

1. Compare and cantrast operalional database systems with data warehouss
Discuss the characlerisies of fact kable

Explain dala mining &5 a slep in knowledge discosary proacass

Wheat is the imporience of dale merts in data warehousa?

Whal is a chosad itam set? I8 it simitar s madmal Bam g7

E S S

e

L3: Apply
1. [Demonsiraie computation of the follwing measures for similanbydizsimilariy among

Dalix

&) Csirs measurs

b) Euclidean distanse

&) Marhatian maasura

How o compule canflidenca far an association rue X Y7

Stade Bayes theorem. How can i be appled for data classficafon?

Can we design a method that mings the completa set of frequent item s2ts without candidaie generalion?

Explain with exempla

wprz an algartam for k-nearess-ralghbour dassification given k and n, the number of attrbutes dasribing aach

iu

il £
o




NSRIT | Acaderic Regulation 2020 (R1) | GSE (Data Science) | 2005008 Data Acquisilion and Productizatian |
Agproved in 3 ACM | Apphcable for the Studenls adsitted from 2022-23 and wel, ACY 2023-24

87



NSRIT | Academic Regulation 2020 (R1) | GSE | 2005601 Crypiagraphy and Network Secully | Apgroved in 3 ACM |
Appicatie for e sludeals aomitted from 2022-33 and woal 80T 2023-24

20CS601 Cryptography and Network Security 3 0 0 30
Al the end of the course, students will be able 1o

Mapping with PO Dok
20CE601.1  Understand basics of eryplograghy and network security. i S | i L1, L2
CH601.2  Understandthe concepis of Confidentiaity, Integrity and X q 3 L1 L2

Availabilty of & date :
20C5601,3 Imglement diffarent Pubic key erppiography lechaiques 3 1 1 1 L1, LE L3
20CS6M 4 Apply vasious probocals for netwark sagunty 3 1 1 1 L1,12,13
20CEE.E  Understand the concapts of Web end System By 3 1 1 1 L1, L2

1. Waakly Coatribating | 2. Moderately Cantributing | 2. Swongly Confributing, for the allainment of respeciive Pas
Li: Remember | L2: Undarstand | L3: Aaply | L4: Analyze | LS: Evaluate | L§: Create Dok: Depth of Krowledge

UMIT I: Intreduction 5 hours

Sacurity Attacks, Sendces and Mechanism, Cryptograghy, Comwenlional Encryplion Modes, Classical Encryption Technigues,
Subelitubion Clohers ard Transpesition Ciphers, Cryplanalysis, Steganography, Stream ard Block clphers, Ezck cphars
prircipals, Data Encryplion Slandard(DES), Svength of DES, Diflarential and Linear Crypt Analysis of DES, Block ciphar
modes of operations, Tripla DES, AES

Diffarantog bofwaen DES and AES

Unit : Cenfidantiality and Modular Arithmeticd haurs

Canfidentialiy using Comvenlional Encryptian, Trafic confidentialiy. Key distibution, Random number genarstion, Grapn,
Ring and field, Primo numbers, modular anthmess, Formats end Euler's thecrem, Primaky lesing, Eucld's Algorithm,
Chinese Remaindes thaarem, Discrets slgoriihms

Relalve prime pumbars:

Unit lli: Publlc key eryplography and Asthentication requirements$ hours

Principles of Public Key eryplo systems, RSA aigorithm, Securly of RSA, Key managemsnt, Dille-Helman key Exchange
algorthm, Eliplic Curve cryplogrephy, Aulhesfication funclions., Message aulhenlicalion code Hash functions, Bimhday
attacks, Security of hash funclions and MAL S,

Unit IV Intagrity checks and Authontication algodthms® hours

Message diges! algoriim{MD5), Secure hash slgorithm (SHA), Digitl Signatwes, Authenbizalion pratocoss, Digital Slgmalure
Standards (D55}, Proof of digtal signature algesithm, Kerberos and X509, Directory authenticatian servce. Elsconic mai
security, Prefty good privacy (PGP} - SMIME,

Ciferances behveen MOS smd SHA

Unlt V: Wab and Systam Security 8 howrs

Wab Securly, Secure Socked Layer and Transport Layer Security, Secure Electronic Transaction (SET). Systam Sacurity,
Intruders, Viruses and ralated threads, Firewal sesign principals - Trusted Systems

Types of Vruses

Text Books
1. Wilkam Stalings, *Crypbography and Metwork sacury Principles and Practices”, seventh ediien, Paassen. 2017
2. Behrouz A Forouzan, Debdeap Mukhopachyay, “Cryplography and Netwark Secunty”, thied edition, Mo raw-Hik,
2007,

Referance Books
1. Mao M. "Modem Cryplogrechy - Theory and Practice”, Pearsan Education 2008

2. Wada Trappe, Laweance C Washingtan, “Introduction to Cryplagraghy wilh poding Eheory™. second edifion,
Pearsan, 2005,
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NSRIT | Academic Regulation 2020 (R1) | GSE | 2005601 Cryptagrapy and Netwoek Security | Approved in 3¢ ACM |
Appicabie for the students admitted fram 2022-23 and waf AY 202124

Intemnal Azsessment Paliorn

Cognitive Lawvel Inlernal Assessment #1 (%) Irtemal Azsessmant #2 (%)
20

L1 30

L2 k] 4

L3 41 40
Total (%) 100 10

Sampte Short and Lang Answer Quastians of Various Cognitive Lavals

L1: Ramember

Whal is meant by infrusion detection system?
Vitat [s & web based attack?

Staie Euler's Thaoram

Wirite @ short noée on Triple DES

List cut ary four disadventages of double DES

L2; Undarstand

Explain the digital signatura aigerithm

Explain in detail the ooeration of Intemet Key Exchange with an exasply
Discuss the varlous principles involvad in private and pubilic key cryplography
Expisin Data Encryplion standard (DES) in detal

Explain the Key Expansion process in 425

Iy
Apply decrypon and encryplion using REA algarthen wish p=3, 0=11, es7 and N=5
Vbt Is the cipher fext if e plain text is 83 and public key is 137 Usa RSA slgorinm
Etuaﬂiamu Remaindar Theorem and find X for the given sl of cangruent equations X=2 mod 3, X=3 mad 5
and X527
Explain the process of deriving eighty Gd-bitwords from 1024 bis for processing of & single blocks end alsa
discuss single round function in SHA-512 algorithe, Shaw the values of W16, W17, W18 and Wig
How iz GCD caloulaled with Euckd's algorithn? Caleulate the GCD of (270, 192)

LR X
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HERIT | Acedermic Regulaion 2020 | CE | 2208002 Ecoloagy, Esvkanmend aad Rescurce Managemanl | Approvad i 39
ALK | Applicable for the sudents admisied frem 2022-19 and woed. ACY 203024

20CEQ02 Ecology, Environment and Resource Management 3003

At e end of the course, studests will se able o

Mapping with FOs

Coda Couren Qufcomas ros PO o2 Dak
Dizcues the role al humers flsy ik s¥acing (he chamessics o
20CECHIZA he .| 3 i L1, L2
gogas Undesiand e nierelalionships belwesn bnd, sea, B
e 2 amespEn and e ving things that eccupy these emirasents E 3§ 1 L.L2
Distnguish Debwean sconomic growis Bnd eoomomes devalopme
ZICEQO%.3 ot cuiee ihe nistess of 2 sustsinable sosnomy ! 4 Vo e
HCEDOD.4 ldenthy the andronmanial ainbules o be oonsidersd b s ELS 3 1 " U112
Ry ;
Dovelop & formgh undarstanding of Environesental Policies and
HCEQNLS legishsfions peaciicnd i India i 3 i L1, 12
i, Weahkly Contiibuing | 2. Mogerstely Contribubing | 3. Swongly-Conrituing, ke the arsnmen of respocive Pos
LY Remember | LY Underatand | LY Apply | L4: Sngkee | L5 Evaluste | LG Create, Dok Degth of Knowledga
Unit I Infroduction & Haurs

Maaning, sceps and evolaon of ecalegy. Man, envircnment and ecasystem, Componants of nater, Struciun and Funclion, Fhow
of malerinl, Ecological Buzoession, Trophic levels, Food chain, Food web, Eeologicel pyramids,

Aapiation. Eadronmenis Zonas

Unit il: Ecosystam and its relevance to Environment 3 Haurs
Resources and human seitiements impact of advanced agriadlurs mesods, Impact of urbantzation ano indesinsfize o on naure.
Lirozn epesystem approach avolution end signifcance. Seftlemesl planfieg,

Enargy Cansanaticn
Unit lll: Resowrce Management and Sustalnable Develapment 8 Hours

Sustainsble Development, Furdameniss concerning Envionment erd Susteirabls Development, Economy, Poverdy, Humes
Setlement lssues, Land Resources, Forests, Mountsing, Agrcultae, Biodersity, Protaction of Ocaans, (ndusiry and Business,

Fianning for amvinanmeealy Soo e sy

Unlt IV: Environmental impact Assessmont 12 Hours
Meanig, Sniicance and framewcr. Mathodolegles, Checklst, Metices, Network and socal cosl-benofi analysis. Soumas aw
segeisilion of envirormental information, Emvironment impact studies of developmant projects.

EiA Casg Studas

Unit W Environmental Policies aad Leglslations in India & Haurs
Majer envircnewant pofices and legsilions in India - The Ministy of Ervimnmest & Forests, The Ganiral Polludien Control Board.
Policies 1o protect emvitanment in (ndia — Endrenment Prolection Acl 1936, Mafional Gonservalion Strategy and Palicy Staterment
en Emdirgnmant and Developerent, 1592, Polcy Slatement for the abalomend of Pollusion, 1352, Meticnal Envinossent Fokcy,
2006, Vicion Staterment on Enviaremest and Huuth. Legistatons and Files for the pratection of Exvieanmeat in ledia,

Fivn yoar plans i mbation to envinonmental sapasts

Text Books

1. Erach Bharscha, “Texioook of Emviarerentsl Sudies fer Usdesgraduaie Gowses', 3% Eddion, Unmessity Grans
Commssion, P02

£ Waksr E. Westman, ‘Ecology, Impact Assessmes! aro Emronmantsl Flanning”, John Wiey & Sass, 1385

4 Chadeizk A, “Iafroduction te Ervirnmnndal Impact Assassmant’, Taylr & Frands, 2007




KSRIT | Academic Regulsion 2000 | CE | ZDCECGE Ecslagy, Envicsmant and Resourca Marageman | Approved in 3=
ACM | Appicables for the sluzents sdmibed from 202223 e woal, ACY 2083-24

HReference Books

1, Ghares H. Southwick D, "Ecology and fne Guasty of Owr Ervironment, 'an 8o strand Go Mew Yore, 1976
2. Baritwal, R.R. "Emdronment el Impact Assesament, Mew Ags indemafnnal, Mew Dalhi, 2002

Web References

1. hipciiced.ceg.qoviniipege_id=256

2. Feptecondse omiwp-Comlenkuplassal 2016807 ichagier-1-gupke. pd

3. g resecechgale.natipablcaliond3d1 521530 _Chesler 5 _Environmental_Policy_in_india
4, hitps:faww praver@omeeb.necfiles 1541 7_pationzfenvinnemanipolsyandsiesiey pdl

Intarnal Assessment Pattern
Cogniive Leyel Intemal hssesiment 21 (%) Inkznal fesassmanl 22 (%)
£l 71 &0
LI =0 0
Tetal (%) 160 163
Sample Short 2nd Long Answer Questions of Various Cognifive Levels
L1: Remember
1. Whatis Ecclogy?

4 Li any three ways in which fumans diecly nflasndn emdrenmental condlions
3 What is thae goal of sustainabls devalopmant?

4. Ligl thé Bees sequental phases of ELG

£ Endsl any four principles of Nakeeal Envirormental Pelicy of India

L2: Understand

Explsin the kay pringiples of e acosyslem apgeoach io consaning nalural sesoureas
Explzen the impact of urbanizilion oo nalume

Howr does ssslainable devilopmenl make enceomis sersa for socaty?

Disoess theimpodanca of EIA astvitiea for devslapmg oourities

Distess the objeciives ard fourding principles of Indias Nabional Esvironmendal Pollcy

o ol ol )
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NERIT | Anadamc Reguiation 2020 {R1] | CSE | 20CS002 Cesigring th inlemet of Things | Approved in 29 ACM | Applicable for the students
edmitied doen 2022-23 s wee [ ACY B2024

E30 2065002 Designing the Internet of Things 30 0 30
Atthe end of the course, students will be abhs ko

Cots Course Oubcoman Mapping with FOs Dok

JOCS002T  llusirate the loT In diffeer conbexds 3 L1, L2
20080022 Outine the Diaskyn Prncipies for Conneclsd Devices : L1, L2
0050023 Explein the Infame H*IHF{HE.AFHM Lenyar Protacals - L1, 2
20050024 Apply the Prototyping cancepts in loT - L1, L2
J0CSOM.5  Analyse e Prototyping Embadded Devices L L2

1. Weakly Contribasting | 2 Modarately Condributing | 3. Strongly Conlributing, for the stsinment of respective Fog
L1: Remnermior | L2 Undarstand | L3: Apply | L&: Arslyze | LS: Evaluste | L5 Create Do Degth of Knowledge

Unit I: Owerviow of Internet of Things 8 hours
The Ravour ol the infemat of Things, The Intemel” ol “Things”, Tachralogy of 10T, Enhanced Cljects, Wha is making the
Irtemet of things.

AppBcations of laT

Unit I : Desbgn Principles for Connacted Devices 9 hours
Calm & Ambient Techmalogy, Magic as Metaphor, Privacy: Keeping secrets, Wik Thinking for Connectad Devioes
Exampias of Comnaclad Desicas

Unit II: : Internet Principies % howrs
Intemet Cameunicabions-IP, TCP, The 1P profocol sulle{TCRAP), UDFP, iP Addresses-OMS, stalic 1P Addrets assignment,
Dynamic IF Address assignmenl, IPVE, MAC Addresses, TCP & UDP Porls, Appicetion Leyer Prodocols

HTTPS: Encrypled HTTR

Unit IV Thinking About Protatyping 9 hours
shetching, Famidiariy, Cosls versus Ease of prodotyping, Pratotypes & Producion, Open Souece versus Clasad Sourca

Embeadoed Flatfprms

Unit \: Profotyping Embedded Davices & hours
Electrorics, Embadded Compating Basics, Arduing, Rasphery Pi, BeagleBore Black, Elecine Img

Avring Componants

Textbooks
1. Adrian, McEwen & Halim Caslmaly, “Designing The Intemat of Things”, John Wilay and Scns, 2074
2  Oiaer Hersenl, Danid Boswarthick, Omar Elloumi, “The kalemet of Things: Key Appicalians and Prolocols”,
Vilay, 2018

Reforence Books
1. Rajsumar Buyya, Ami Vatid Dizsfierdi, "Internet of Things Prindples and Paradigrs”, Morgan Kaufmann, 2015
I Rajesh Singh, Arita Gehlot, Lowi Ry Gupts, Bhupendra Singh, Mahendra Swain, “Intsmet O lhings ‘With
Raspbesry i And Arduing”, CRC Press/Tayier & Francis Group, 2012

Web Resources

1. hEpslwsw geeksioneaks orgintmducion-do-imemal-of-things-iot-ast-1/

2. hps/utarizlspoint dewtomputer-sciencalcomputer-netatek-tubarialsithe-news nemetinlamet-ol-
avanthing

3, hipeiwavwjavatpoint comiol-iviamet-of-things

[ L iy
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HSRIT | Acadurmic Reguialion 2020 {R1) | CSE | 20CS002 Desigring the Ineset of Things | Appoved in 3 ACH | Applicatie for the students

admitiad from 2022-23 and woaf ACY 2021-H4
Intermal Assesssment Patberm
Gogailve Level Infemal Assessmant #1 (%) Inbemal Assessment#2 (%)
& ] k1] 20
L2 o 40
Total (%) 100 100
Sample Short and Long Answer Questions of Varous Cognitive Levels
L1; Remembear
1, DefingloT
2. Whatara the Enhancad chjects far laT?
3. Whatisa Prototypa?
4, Defing Skebcking
5 BelineDHS
L2: Understand
1. Explain the foliowing terms refabed to Proiocols: LDE, TCP
2. Discuss indetal sbout MAZ Addrasses
3. Define Pofotyping? Describe the Embedded Compufing Basics
4. Bwplain Application Layer Protocols
5. Distuss the Cosls varsus Ease of protolyping
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MESRIT [ Academic Requlaion 2000 (R} | C3E (A1 & KL | 20800H2 Fundamisntals of Deen Leaming | Apormmd 19 ACH | Apolcabie for
the shedenis sdmilted fepm 200223 el w.e | ACY 2003-24

20A1002 Fundamentals of Deep Leaming 3 0 0 3

il Bhe end of te course, siudents wil be able o

Code  Course Oulcomes Mapping Dok

: with POs
20410021  Duscibe the fundamental concapt of erfificiel naural netwarks L1, L2
20AI002.2  Dascribe the function of differant deep neursl nefwarks L1, L2
0AI002.3  Ewplein difieren! deep leaming algorithms - L1. L2
Z0AI0024  Descdbe the funclianing of convoidion and recurmant nesural networks L1, L2
20A1002.5  Checse appropsate deep neusal netwark for given appicalion L1 L2

L1: Remamber | L2; Uncerstand | L3: Apply | L4: Analyza | L5 Evaluate | LB: Creste. Dak: Deplh of Knawledgs

Uniit 1: Introduction to Deep Leaming 9 hours
Begice: Binlogical Newron, [dea of computational units, McCulioch- Pitts unit and Thieshalding logic, Linesar Perceptran,
Percaptron Leeming Algorithm, Linear separabilty. Canvergence lheorm for Percepiron Leaming Algorinm

Logic gates wilth perceplon

Umit 2: Feadfonward Nebiorks 9 hours

Feedforward Netvorks: Mulifayer Percepinon, Gradient Descenl, Backpropagation, Empircal Risk Mirimization -
Reguanizalicn, auoencodirs

Applicalions of muliayer percapiron

Unit 3 Convalufion Netwaorks 8 hours
Comalutional Netwarks: The Convolution Operation - Variants of the Basic Comvalulion Funclion - Stnuchured Cutpats -
Data Types - Efficient Convoluion Algorthms - Random or Unsupenvised Faatures- LeMet, Alaxhet

Anpiicafions of CAN

Unit 4: Recurrent Meural Mebwosks 9 hours
?u::.m:int Neursl Networks: Bidrectiona RNNS - Deap Recument hetwarks Recursive Neural Nebwarks =The Long Shori-
am Memory

Applications of RN
ﬂgm L&m&&fﬁgrmmlﬁ-WHmhhﬂ- Malural Language Pracessing e
Healthcare appications

Text Books

1 e Gosdfellow, Yashua Bengio and Azran Coundle, "Deep Leaming”, MIT Press, UK, 2017
2 Antonio Gulll ard Sujit Pal, “Deap Leaming with Kers *, Paskt Publishing Lid, Simirghasm, UK, 2017

Refaronca
Baaks

1. Deng & Yy, Doop Leaming: Methods and Applications®, Now Publishers, 2013,
2, Mictsagl Niglser, Newral Netwaris and Dieep Leaming, Determination Press, 2015,

Wab Relerences
1. hitpaciess. corsera.opispecializalions’dospleaming
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NSRIT | Academic Regulsion 2020 (R1}] CSE (A1 & ML) | 20AI00Z Fuscamentats of Dess Laaming | Approved in 7= ACM | Apphcssls for
ihe sluents admuthd from 205853 and wonf ACY J025-29
Intemnal Assessment Paktern

Cognitive Leved  Ialemal Assessment £10%)  Intemal Assessment #2 1%}
L1 & ]

L2 &4 B0

Total %) glis] 100

Sample Shert and Long Answer Questions of Various Cognitive Lavals

L1: Remember

List any 4 benefts of eiifclal neural netwarks
List any 4 featwes of AWM

What % deep nowral nefwarks?

Dafine supervized and unsupendsed laaming
Dwfine ganeralization

Lh e L P —

L2: Underatand

. Eaplain the design parameters of dasp newral netwarks
Describa the dmensionalty reduction technigues

Explain backpropagation algovithm

Dascribe any 2 applications of deep nebworks forimags processing
Wirite ebaut any § applicalions of deep nebworks

L de L g —
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WSRIT | Azademic Reguistion 2020 (R1} | C3E (DS) | 2005000 Inwodwcton ¥ Dala Scence | Apprved in 3% ACK | Applicabie for (he students adminesd

fiem 022:23 and woel, ACY 202524

2005002 Introduction to Data Science i 0 0 30

Atthe end of the course, Students will be abla to

Goda Course Outcomes WAppRg witx PO [Dio¥

20050021 Undersiend Fundamentals of Data Scence Teminology, L1, L2
SlDE00E2  Demonsiate different computing tools involved in data harding 11,12
20050023 Unaderstand Knime Tool = Lii2
20050024 Undersland Maching Leamning Comcepts L1, L2
W0S00L5  Apply domain expertise (o soive rel wadd problems using deba science L1, L2

1. Weakly Contribuling | 2. Moderately Contribuing | 3. Strongly Contributing, for the afisinment of respective Pos

L1: Remember | L2 Understand | L3: Apply | L4: Anaiyze | L5 Evaluate | LE: Create. Dak: Dapth af Knawledoa

Unit I: Introduction to Date Sclence 9 Hours
Analysing the: Pleces of the Data Scenca Puzdle, Exploring the Data Science Sclufion Allematives, Defining Big Data by the Thres
Vs, Grasping the Diflerence batwsan Data Scence and Data Engineeting, Making Sersa of Data in Hadoap, |dentifing Allematve

Big Data Solutions, Converting Raw Data into Actianabls Insights with Diata Analytics, Disinguishing betwean Business Imefigence
and Dala Science, Dedning Business-Centric Data Science

Inantifying Data Soience Uisers; Date Engineedng v Action, & Case Study

Unit |t Computing for Deta Sclence - 1 9 Haours
Using Python for Data Scéence, Using Open Souwrce R for Data Science.

Soeting Oul he Pyfhon Data Types; R's Basie Vocabulay

Unit lil; Gomputing for Data Sclence - 2 9 Haurs
Uszing 5L in Dala Sciance, Doing Data Science with Excel and Knime

Baaiz S0L Commanats; Knime Basics

Unit IV Maching Leaming, Probabllity and Statestical Modelling 8 Houra

Dediring Machine Leaming and s Pocasses, Congiderng Leaming Styles. Seeing What You Can Do, Explodng Probabiity and
Inferendal Slafstic, Cuantifying Cometafion, Reducing Data Dimensionalty with Lintar Algebra, Modeling Desigians with Mulli-
Criteria Decision Making, Intmducing Regresaian Methods

Linear Ragrassion

Unit W Applying Domein Expertis to Solve Real-Worid Problems Using Data Science % Hours
Data Stence in Joursism, Delving inio Envranmental Data Sciance, Dala Seence for Driving Growth in E-Comimene, Liging Dala
Science 1o Describe and Predict Crminal Activity

Apgrlying stalisfical modaling fo nafural menurees in dhe raw; Deploying web anaiidics 1o drive growthh
Text Bocks
1. Lilian Pierson and Jeke Porway, Data Scenca For Dummies”, 2 Edition, For Dummies, 2017

Rederence Books

1. Joel Grus, "Dt Sciance from Scraich”, 2 Edition, O'Redlly Media, 2015

2 Chirsg Sheh, "A Harde-On bimduchan to Cata Science’, Cambridge Unversity Press, 2020
Wab Ragourcas

1. hilpsfews simpllieam comibanasidata-science-iuton sl
2 MilpsiweewwGischoole comitdalesdencal




NERIT | Academic Reguistion 2020 {R1) | CSE (DS) | 2005007 Intosucton to Data Stanca | &ppioved in 3 ACM | Applicabia tor the
sludess admilled irom 2022-23 snd we f ACY J0I3-24

Intemnal Assessment Pattern
Cognive Lovel  Imtemal Assasemert#1 (%) Intemal Assessmeni#2 36)
L1 5 a0
L2 &0 all

Sample Short and Lang Answer Questions of Varous Cagnitive Levels

L1: Remember
1. ‘What is dala scence? idenbify theee areas or demains in which dala sdence is being used
2. G Shree exampias of stuciured data formals
4. Mame threa messures of centralty and dascribo how Bhey differ
4. Whal is supervisad loaming? Give hwo exampies of deta problems where you would use
Supervized leaming

1. How do data anslyeis end cata anaiytics differ?

2. Relate Beelhood of a madel given data, and probabiliy of data given & model. Ane fhese
two the same? Ditierent? How?
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WSRIT | Academic Reguistion 2020 (R1} | ECE | BECO0Z T for Sae Grids | Approved in 39 ACM | Applicabie for e students admited from
202273 an ot KCY D1

BEE 20ECO02 loT for Smart Grids 3 0 0 3

Allhe end of the course, sludenls will be able o

Code  Caurse Outcemes e
HMECONZ1  Demonsirabs (he Smant Grid concept ,Need for smart gnd L, L2
HECO]22 Explain tha Energy Managament System funclions 11,12, L3
0ECO023 Describe how madem pawer distibution system funcions Ui, L2
ECOOZ4  Explain the Advanced metering infrastructue and AMI protocols L1, L2 L3
HECOHLS  Idendfy suitabls communication refworks for Sman Gei applicasans 11,12 (3

1. Weakly Conirbding | 2. Moderaisly Condributing | 3. Strongly Contributing, for the atainment of respective Fos
L1: Ramember | L2 Undarstand | L3 Appily | L4: Anayze | L5: Evaluate | LE: Create. Dak: Deplh of Knewdedge

Unitl: Introduction lo Smart Grd 12 Heurs
Introduction - Evolution of Electic Gad, Smant Grid Concept - Definitions and Need for Smast Gad - Fundtions = Oppartunifies =
Bensfils and challenges, Difference betesan conventional & Smant Grid,

Tachnohgy Drivers

Unit lI: Energy Management System 12 Hours
Eneegy Managemant System ([EM3) - Smar substalions - Substation Aviomation — Fesdsr Automsion, SCADA - Ramols
Termingl Unk — Intedigenl Elactronic Devices - Protocols, Phasor Measuremenl Unit = Wide area monitoring prodection and
cantrel, Smer imegration of eme gy resouces - Ranewable, intenmittan] power sounces.

Enamgy Stomga

Unitlll: Déstribution Management Syaiem 12 Hours
Distbution Management System (DMS) - Volt | VAR controi — Faudl Detection, |sclstion and Sanice Resioralion, Outage
managemert System, Customar Informatian System, Gecgraphical Indarmation Systam, Efect of Phug in Hybad Eleciric Vehicles.

Netwark Reconfiguration

Unft v Smark Meters 12 Hours
introduciion ta Smar Melers — Advancad Maledng infrasiructure (AMI], AMI profocals — Stendards and intiatives, Demand side
mariagemant and damand respanse prgrarns, Demand pricng and Time of Use, Real Time Pridng

Feak Time Pricing
UnitV: Communication Netwarks & laT 12 Howrs
Elements of commaurnicafion and networking - archiectures, standards, PLC, Zigbes, GSM, BPL, Local Araa Natwark [LAN) -

House Area Network (HAN) - Wide Ama Natwork {WAN) — Broadband over Power line (BPL) - IP based Prolocols - Basics of Wb
Servica and CLOUD Computng.

Cyber Secudly for Sman God
Texiboaoks

1. Shsar Borase, “Smart Grid: Infrasincture, Tachnology and Soldons”, CRG Press, 2012
2. Janaks Ekenayske, Nick Jenkins, Kitharillyanage, Jaszhong Wu and Akinko Yokoyama, “Smant Gad
Tachnology and Applicaions”™. Witey, 20712

98




NSRIT | Actdemic Reguation 2020 (R1] | ECE | MECDO loT for Srear Geds | Approves in F= ACM | Applcatle by fhe Suent
admited &om
220 and wee. b ACY 2023-24

Reference Books

1. Mini 5. Thomes end John O MeDonalid, Power System SCADA and Smen Grds”, CRE Press, 25
2. renmeth C. Budke Jayent G, Deshpande and Manna Thottan, “Comeunication Mebtwoks for Smaet Grds”,
Springer, 3014

Web Resources
1. hitpsiibooks.google co.nbocks Mistn=1119963093
2. hitpa:libooks.google coin'bocksFistn=135123083%
Intormal Assessment Patiorn
Gognisve Level Infemal Assessment #1 %) Inbemal Assossment 82 o)

K] 0 10
L2 15 ]
L3 15 15

Total (%) 100 100

Sample Short and Lorg Answer Quesions of Yadous Cogritive Levets
L1: Remember

Define & Smart grid

List any ihree Beneéls of Swar grid
What is SCADA?

List any theee Inelfigent Electrankc Devices
Define & Faull Datedian

L e

L2: Understand

Explain the need of Smart Grd
Diemansirate e St Gad Cancapl
Explain 1 Enargy Managemeant Sysiem [EMS)
and explain the inbagration of anergy rescUmes
Mlusirale: Efect of Plug in Hybrid Eleciic Vehicles

L3: Apply

1. Identify the Ouiege management System
2. How ta utifzs the Distbution Management System {DMS)7 explain

£n B fad pd mw
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NSRIT | Academic Regulsiion 2020 [R1) | EZE | 20EE002 Electrcal Safity and Managament | Apgroved in 3% ACM | Apsiicable for the
studerds acisies from 200220 and w.e.l. ACY 202324

20EEQ02 Electrical Safety and Management 30 0 30

& the end of he course, shedenls will be able o

Code  Course Qutcomes Mappingwith PU's ey
ZDEEQDZT  Undarstand the Indian elociricty rules ard their significance L1, L2
20EEQ0Z.2 Explain the salety standard in residential, commarcial, and agricultural L1, L2
HEEONZS  Lesm sbout elecincs safety instakation, tesing and commissicn L1, L2
SDEEQOZA  Understand abouf eleciical safedy in distibution sysem L1, L2
HEEQN2.E  Explain Aash-svers and careni dlscharge L1, L2

1. Wesily Conlributing | 2. Moderataly Cantriouling | 3. Strongly Contributing, for the stainment of respectve Pes
L1: Remamber| LZ Understand | L3: Apply | L4: Analyze | L5: Evaluate | LE: Create, Dok Depth of Knowledge

Unit I: Indian Electricity Reguletions and Acts and their Significance 12 Hours
Dbjective and scops — ground clearances and soclion claararces = standards on elecirical safety - safa limits of cumant,
vollags — sarthing of system neutral = Rules regarding first aid and fine fighing faciity.

The Eleclricly Act2003 {Part 1,234 & 5} and Controf Authoriy Safaly Reguiafions

Unit |I: Electrical Safety in Residential, Commarcial and Agriculiure Installations 12 Hours
Wiring and fitting - Domeslic appliances - water tep giing shock - shock from wet wal - fan firing shosk - mull-sloed
budding = Tempaorary installeticns — Agricubural pump Instalaion — Do's and Dons for safety in the use of domesic
elecirical appiiances.

System grounding and Equipment grouwnding

Unit ll: Safety During Installation, Testing and Commissioning, Operation and Malntenance 12 Hours
Preliminasy proparations = sale saquence — risk of plant and equipment —safiely dooumentation = fiakd quality and salsty -
personal protective equipment —safety clearance notice - salely precautions - safeguards for aperairs - salety

Magratic Ho! sicks, profective ciething and industrial clothing

Unit [V: Electrical Safety in Hazardous Areas 12 Hours
Hazardous zones — cless 0,1 and 2 - spark, Nashowars and corna dischange and functional requiremsants — Spediications
of elecinical planks, squipmends for hazandous locelions = Clasaification ol eguipmant endasure for various hazandious
pases and vapours.

Hazars assooiated with cumants and willages

Unit V: Electrical Safety Shocks and thelr Pravention 12 Hours
Frimary and secondary elecirical shocks, possibifties of getting elecinical shock and its sewerity, modical analysis of
alactric shocks and its effects, shocks due to fash/ Spark over's, prewenition of shocks, safety precaulions 2gains contact
ghocks, flash shocks, bums, rsidential buiklings and shapa.

Objechivas of Safaty and Secuily Measues
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NERIT | Atadessic Reguiation 2020 {R1) | EEE | MEE0M2 Becircal Safy and Managsmen | Approved in 3% ACK | Appicable for the
shadunts admitied tem 202225 aed wal ACY 205324

Tt Books

1. Rao, 5, and Salvja, HL., Blectrical Safety, Fire Satety Engnaering end Safety Managernent”, Kkanna
Publighers, 1983,

4, Pradeep Chaturved|, “Energy Menagement Policy, Planning and Ulizatien”, Concept Pubsishing Coanpany,
1947

3. dohn M Medden. *Elnctrical Salety and Law, Planning and Uiization”, 5 Edition, Routedne, 2017

Referance Books
1. Magralh, |.J, and Kother, D.P.. “Power System Engineering”, Tata MoGraw Hil, 1598,

2. Martha J Bass and Gayle Micoll, *Elecirica Safaly”. 15 Edition, CRE Press, 2014
3. Guplz B.R, "Blecircal Safaty”, 1¢ Edtlion, Amesican Technical Publishars, 2018

Web References

1. ittps:impled ac noursas 08/ 1 0411081 04087/
2. Mips:iocw mit eduicoursesiphysica®-31 l-slechromagnetic-sheary-sonng- 2004 ayilabus
x mem.edurnhumuachﬂpwﬂmﬁmmmulm

Internal Assessment Pattarn
Cognitive Irlernal Assessment 81 Internal Assessment 2
Lavel (%) (%)
L1 a0 1]
L2 T &l
Total (%) 100 100

Sample Short and Long Answer Questions of Various Cognitive Levels

L1: Remamber

1. Give tha classificafion of elecirical instalfations.

Z  Gtate e dsadvantages of low power facloe.

3 Wnat s safety documentation system?

4. Stale praliminery pregaralions befors commencingthe instaliation,

L2: Underatand

Wrils Ehe objecsives and scope of ingian Elecvicity Act and Indian Blciricity Rule.
Explain the impariance of earihing system neutral,

Write: @ note an Do's and Den't for safety in the ust of domestic efectrical appliances:
Explain the classiication of equipmentienclosure for hazardous locations,

o pa
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NSRIT | Academic Reguissan 2030 (1) | ME | 20MECOT Fusdsmantas o Aulorobia Engiseering | Approved i 3 ACM | Applicable for the
stedanis adoilled from 2022-23 and wed ACY 3093924

20MED02 Fundamentals of Automobile Engineering 3 0 0 3
Atth end of the course, studants will be able to

Gode Course Duicomes Dok
2IME3I02.1  Introdiaction 1o fundamentals of aucenobilas. lubrication, Tires and safaty LY, L2
AMEI022  Classity and idensfy the stoedng system L2, L3
HMEIN2  Classdy and iderbity the Transmission syahem L2 L3
AMEINZA  Define and compare the suspension, breaking and slesfes! system L2.L4
ZOMEFILS  Idenlify and Interprst the specificatians and safely procautions., L2 L3

1. Weekly Canlibuting | 2 Mederstely Cortributing |4, Strongly Contributing, for the dtarimant of respactive POg
L1: Remarmber | LZ: Understand | L3 Apply | L4 Analyze | LS: Evauale | LE: Creats, Dok: Deplh of Knoefedge

Linit b Introduction 11+1 Hours

mmmmmwmmmmmmhemMgirM Turbo
charging and super charging - angine lubrcalion, splash and pressse Litrication systems, ofl fibars, ol punps=crank case
ventilation-. Types — wheels and fyres. Safety Introduction, salety syslems-seat belt, arbags, bumper, anti lock brake systam
(ABS), windshisld, szspansion seasers, traction control, mimors, central Incking and alactric,

windows, apeed oo
Unik|l: TRANSAMISSION SYSTEM 11#1 Hours

Powar Iransmission-hear whea! drive, front wheeldrve, dwhesidrive Clalches, prindiple, iypas, cong cluleh, single plate chilch,
mult plete elulch, magretic #d canirfugal chuiches, fluid fly wheal — gear boxss, types. slidng mesh, construct mesh,
syncheomiash pear boses, egicycic pear box, over drive texjue convenier. propeller shaft - Holch = Kiss diva,

Tomue fube crive, waversal lant, diffarential rear axes

Unit lll: STEERING SYSTEM 11#1 Hours
Steaing gecmelry - camiber, casior, king pin rke, combined andle togin, Cermer point sipening. bypes of $leering mechanism -
Ackermian steering mechanism, Davis stearing mecharism JSleering gears, ~types
Stpadng lnkepes

Uinit Iv: SUSPENSION, BREAKING AND ELECTRICAL SYSTEM 1141 Haurs
SUSPENSION SYSTEM: Objects of suspension spstems - ngd ade suspansion System, tovslan bar, shock absoeber,
Independant suspansion system. BRAKING SYSTEM: Machanical brake system, hydraulic brake siystem, mester eylindar,
wheel cylndartandemmaster cylinder mauiremant of brake fluid
ELECTRICAL SYSTEM: Chaming circut, genersfor, cumenl - valege  mguialor -  sarfng  eystem,
mmmmmmwmmm.w.ummmm-a@nmlrm

Prgumalic and vacutey brakes

Unit V: ENGINESPECIFICATION AND MAINTENANCE 11+1 Hours
Introgction-enging specications with regard t pawer, Speed, tomue, no.of cyfinders and amangement. |ubsication and cooiing
#lc. engine service, rebaring, decarburizafion MNitriding of cranksha®t. service datails of engire cylinder head, valves and valve
mechanism, pision-connecting rod assembily, cvinder block, crank shadt and main bearings, engine reassambly-precautans.
Types of pollufants,  mechansm  of  fomation,  concentration measuremers, methods ol controling-
enginemadificalion, exhausigastresament thermalandeatayticoanveriers useol alsmative fueis for emission contral

Natinng! and infemabional polition sandems |
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NERTT | Acadamic Raguiation 2020 (R1) | ME | 20MEQ02 Eundaseniaks of Autemebils Enginserng | Approved in 3% ACM | Applcatia for
the students admilied from 2022-23 and wead ACY 2005.24

Text Books
1. Automative hﬁdﬂi::p#uﬂ&h’d.tﬁrpalﬁhgh‘nnmm
2 Automabde EngineeringMl iamCrouseTMHDisirbulers
J. Automobile EngheeringP. SGINS K Katanaf SonsMewDeti
4. Automobile Engneering/CSrinivasanMcGranl

Reference Books
1 3mmﬂammrmmmﬁ@mn.mmmmn.mmu,rPurm
neducalisnire,

2. AulomgliveEnginesringMNowion W Sleeds&THGamalSAE
3 Mﬂmﬁﬁmﬂmmmmmﬂmmmmm

Web Referances

1. hitps:ingtal aenince
Intarnal Assessmant Patterm

Cognitve Lavel Inlemal Assessmentf (%] Intemz Assesameni 2%
L2 40

L3 40

L4 20

Total{%) 100

BRER

Sample Short and Leng Answer Questions of Varleus Cognitive Levels
L1: Ram
1. What are the dflerences bebaeen bwo and Tour siaka ENINGS.
Defina the Octane number & Cetane number
Explair the signiSicance of governar in auomobiles?
Whatis an eutarmotve differential and how doss @ wark?
Why ane car steering wheeks rownd?
Why eniropy decreases with the incmase in temparature?
LE: Understand
Daseribe the Afdnson cycls..
Explain tha flywhess with neal skalch,
wWhat b5 & inpector pressies in heavy vehickes? Wity it is used?
Discuss the sendce the piston - connectiag rod assembly with naat sketch.
Diseuss tha magnato ignifion,
« Whal Is 3-way converter?
L3: Claasily
1. Name he diffesent cooling methods with neat sketches,
2 Describe with P-V diagrams the two used eyeles for rtemal combustion engines.
Lad: Interpirad

1. Inad-shoke, 4-simke cyindar disse! engine nunning S000 r.pun., how many lines the fugd wil
be injected par sacond,

2. Name the carwilth engine having 4-valves and 5 valves per cylinder gas st a pressuns
of 1.5Mpa the gas expands acoonding 1o e process Which rpresanted by & sbaight ine
on & pressure wolume, The Snal pressure i 0.1 5895, Cakiiain fewerk done on g gixs by
the piston

B Ln e pa
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WSRIT | Academic Regulation 2020 | CSE(DS) (20086060 ata Visualization Lab i Applisabin for the Sludsnts admilied is

200, WEF. ACY 2075200

3 2005606 Data Visuallzation Lab 0 0 3 15

Al the-and of fa course, students wil be zble i

Bapping with POg
Coda Coursa Oubcomes | PO | OB

20056061 Implement differant graphs in R language d 1
20036082 Implement differont chans in R language 3 L
20056063 Connact tables with jins in Tableay 3 1
0056064 Insplement different charis in B 3 1
O0SE06.5 Prapare dala in Tebleay 3 1

1. Weakly Contributing | 2, Wodarataly Contibuting | 3. Strangly Contributing, for the atainment ol raspaciive Pos
L1 Remember | LZ: Undarstand | L3: Apply | L4: Anafyze | LS: Evaluate | LE: Create. Dok: Dapth of Knowdadge

List of Experiments

Implament R-Lina graphs

Imptzment R-Bar charts

Implemant Histograms in A Language

kmplamiant B-Fia charis

Impemeant B-Bew plols

Connecting 1o Multiple Tables with Joing in Tebteay
Impéemant different charts is Tablesy

Diata Praparation in Tablesy

B Em on S L pa

Reforance
1. Lab Manual for Data Visuslization Lad Depariment of Compuier Seiance and Engineering {Dala Scienc), NSRIT

l":.- - I"'._-E_J-L'-ﬂ-':":
CONTROL COPY ATTESTED  ~
Chalrman
Board of Studies (CSE)

/ S '-g_\
- wet )]
!




NSRIT | Academic Regulation 2020 (R1) | CSE | 2005508 Jeva Programming Lab | Approved in 3% ACM | Applicable for
ihe shudends sdmied from 2022.23 and w.et ACY 2023-24

Il 20C5506 Java Programming Lab 0 8 3 15

Al the end of the course, studants will be able 1o

Mapping with

Coda Cowrse Dutcomas POs

PO
20038081 Wusirata the usage of classes & object 3
20C5506.2 Impéement Inkeritance, Mathod oweroading, overmding & Absiract Ciasses 3
20025063 Implement interfaces, packages, excaption handling & Mullithreading 3
HC5506.4 Demansirate the uzage af Applats & Event handling i
20055065 Inplament AWT Components 3

1. Waakly Contributing | 2. Modesately Contribuling | 3. Strangly Contributing, lor the attsirment of respective Pos
Lt: Remember | L2; Undesstand | L3: Apply | L4: Analyz= | L5: Evaluale | L8: Create. Dok: Deplh of Knawiedgs

List of Exparimants
1. a)\Wria a program o demonstrate the usage of Arays
b) Wirite & program b lustraling Methods
2 Writa & program bo demenstrate the usage of classes & abject
3 Wrile 3 JAVA Program that ifustrates the foilowing:
i Guper . Fingd I Satic

4 ) Ceesta a multeval imheritance for olasses vehice, brand and cost. The vahica ciass detarmines B typa of vehicle which
5 inkenled by the ciass brand which defermines the brand of the vahicla. Brand chass 5 inhesiled by cost class, which talls
about tha cost of the vehicle. Creabe angther class wiich calls the construsiar of cost class and method thal displays the
tolal vehicls information from the attributes avallabile in $he super classes.

b) Create an absiract class shape. Let reciangle and trangle inher fls shape cass. Add necassary functicns.
5. @)Write @ JAVA program ilusirate class path

b) Write a cese stady on incuding in class pah in your os emdranmant af your package. <) Winta 2 JAVA program ihat import
ard use the defined yaur package in the previous Problem
6. alrite a program fo ilustrate the usaga of fry, caich, theows and finally
bWt an applcation that shows how to creale a user-defined sxception
T, &tz & program to creats the threads by exterding Theesd class.
b Write a program that execules teo thraads. One thread displays every 1000 millseconds and oiher displays every 3000
milisaconds,
& alWrile 3 program fo demonsfrate theead synchranization
E}Wrile & program b demonstrale threed pranties
B a]Wrile a Java program fa count the number of cecumences of a character in a glven siring,
k] Wirito & Java progrem to menging of twa slings
10, &) Write Appiet coda for drawing lne, rectangle; cincle and setfing color
b) Write & program to design a calsulater By using Grid Layout
11, \Wrie a program to Bustrate e usage of AWT Companants

Raferanca
1, Lab Marwa for Javva Programming Lab Department of Gomputer Sciance and Enpinesting, NSRIT

CONTROL COPY ATTESTED
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NSRIT | Academic Regulation 2020 (R1) | CSE | 20C5405 Data Mining Lab | Approved In 84 ACM | Applictle for the
studants admittad from 2022-23 and weal ACY 2023-34

20C5406 Data Mining Lab 0 0 3 15

A% thie and af the course, students will be able to

Mapping
Code Course Culcomas with POs
PO4
ABCS406.1  Exlend the functionally of R by using add-on packages 1
20C5408.2  Examing data from flas and ofer sources and perform various dats manipulation tasks on 4
them
20554083 Code stafstcal funclans in R 3
20CS484  UseRGraphicsand Tablestovisuaiizeresuitsohvarinusstatistiesloperalicrsandata 3
HIGSA0S5  anply the inowiedge of R gaired to data Analtics for el ife applizatians 3
1. Weakly Contibuting | 2. Moderately Cantributing | 3. Strengly Canbributing, for the siisinmen of respeciive Pos
L1; Remember | L2 Understand | L3: Apply | L4: Analyze | L5: Evaluste | L6; Creale. Dok Deplh of Knowledge
List of Experimants
1. Enplement af basic R commends
2 Interact datathrough.csv filas{import from and expert o csv filas)
3. GetandCleendatsusngswirloercisas. (Use'swil package libraryan dinstalthativpiciromewid)
4.  Misuslize aft Stetisicel measures
(Mean, Mode Mecian, Range. InterQuartizRangeele. usingHistograms, Boapéoizand SzatierPlats)
5. Creale a data frame with the folioaing siruciure, : il
EMPID EMPNAME SALARY STARTDATE
i sah 2000 (11-11-3013
F Vami 500 05-0&-2011
3 Ramash 10000 21-09-19398
4 Praveen 500 13-08°7008
§ Palavl 4500 23-10-20:K)
i Extract two colume namas wsing column name,
i, Exlract the first two rows and then all colemns.
fii. Extractd and 5* row with 2 and 4* colusn
6. Write R Program using ‘apply’ group of kunclions to craste and apply normalization funclion oa aach of
tra numeris vanabiestookumne of g dataset bo Iransform them into
L Ctolrangirsilhmin-maxnormalzation,
fi. A vaile around O withz-scoes normalizatian.
7. Creale a data frame with 10 ckservalions and 3 varlables snd add rew rows and columns b it wsing
rhined” and “ebind funchise
B Wine R program to implamant Insar and muliple regression on ‘micars’ dalaset o estimate the valug of
mpyg’ veriabie, wilh bestR? and plot the original values in ‘green’ and predicted values in ‘rad’,
B Implenend k-mieans clustering using R,
100 impiement k-madoits clustaring using R,
T, implemend dereily basad clustering an i6s dataget.
12 Implement decison irees usng reading Skills’ daleset.
13. implementdecisiorireasusing is'dataselusingpackagepartyand' mart’,
14, Uss & Compusl) funclicn {¢ creata & data carpus then Build a term Matrix and Rerveal word fequencies.
Refererca
1. Lab Manual for Drata Warehousing and Data Mining Lab Department of Comguler Sciance and Enginesring, NSRIT
CONTROL COPY ATTESTED
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EEE 2005504 Introduction to Power BI 0 0 4 20
At the end of the course, students will be able to
Mapping with POg Dok
Code Course Quicomes PO3 PO POS
#0351 danify the primary companerts of the Power Bl intarface raparts, 3 Z E ik
dala, and model views L1,
2055042  deniify comman chalienges in Pawer 81 data madsis, impismen . 2 2 s

gmart solutons, and suold eomman mistakas
2005513 Publish a deskinp reaan to e Powes Bl Senvice 3 s 2 L1, L2 L3
1. Wealdy Contributing | 2. Mederately Canirbuting | 3. Strongly Conlnbuting, for the atianmand of respective Pos
L1: Remember | LZ Understand | L3: Apply | L4: Analyze | L5: Evaluale | L3: Craate. Dok: Depih of Knowledge

Fewes Bl Inkoduction, Why Power Bl, Cloud Based Bl, On premisa S, Fower Bl Desidop, Power Ouery Inroduciion, Advanced Powar
Query -+Dala Trarsfomation Add Column , View Tabs, Deta Types, Operalion on Columns, Group RowséGroup By, Data Modeding
Introdustion > Refationships, Need of Relatisnship, Relatianship Types, Delete Relationship, DAX Funclians = DAX Cperations, Types of
DAX, Visualzatiens -» Bar chart, Line Chart, Coluran char, Pie and Donut Charts, Line and Area Ghart, Ribben, Waterfall, Funnsl Charts.
Farmating Sharing Dashboand.

Rescurces
posT COmipoe
hitps-iteww javatpoint.comipower-bi
hapare. I-utonal.b
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[T 20MCXd4 Indlan Traditional Knowledge 2 00 0

Al the end of the cowse, studants will be abia 1o

. comomn L
20MCXA3.1 L‘:“m coocopt of Tradoral keowedge #n0 15 4 4,
s ﬁﬁm?mﬁ:;w GreEN . 2 3 '3 m
AOMCHDR3 Lﬁfmﬁﬁﬂ mm moes m e L .,
i etk i U SIS S ST
et ittt L B B T

1. Weakly Cantributieg | 2. Modarately Coniributing | 3, Strongly Contributing, for the atainmant of respactive POs
L1: Remember | L2: Understand | L3: Apgly | Ld: Analyze | L5: Evaluate | L6: Create

UNIT-E  Intreduction to tradittonal knowladge B4 hours
Define traditional knowledge, nature and characianstios, scope and Imparance, kinds of Taditional kngiwdedy e, Indigancus
Enoviedge (IK), characlerisics, iradilional knowledge vis-a-is indigenous inovdedge. Taditional knowiedge Vs weslem
Encrsledie Iradiiona | nowlsdge

UNIT-II: Protection of traditienal knowledge 4hours
The need for protecting traditional knowdedge Signficance of TH Protection, value of TK In global scoramy, Rale of
Governmant o hamass TH.

UNIT-0l: Legal framawork and TK: O4hours
The Scheduled Tribes ard Othar Tradiional Forest Dwelers {Recognition of Forest Rights) Act, 2006, Plant Varieges
Prodaction and Fammer's Rights Act, 2001 (PPVFR Act); Tha Bivtogical Diversky Act 2002 and Rules 2004, the pralection
af traditional knowledge ol, 2016,

UNIT-IV: Tradifional knowladge and intellectual property: Ddhours
Systems af traditional knowledge prolection, Legal concapts for the protection of radional knowiedge, Fatants and
traditional knowiedge, Strategies 1o incraase protection of radiicaal knoadedge

UNIT-V Traditional Knewdedga In Different Seciors: O4haurs
Trediional knowlessge and enginearing, Tragiional madicne systam, TH In agriculluse, Tradiional sadefes depand on il
for the¥ food and heslfhcere needs, Imporiance of conservafion and sustainable dewsopment of erironment,
Maragemant of bindiversity, Food securty of the courtry and profection of TH
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Text Booka:

1. Tradilianal Knowledge System in bndia, by Amit Jha, 2008

Ruferance Books:

1. Treciicnal Knowledge System in ndia by Amit fha Afientic pubishers, 2002

2 Wrowisdge Traditions and Practices of India™ Kapll Kapoart, Nechial Danino2

Web Links:
1. hatps:iwwew yeutube comiwaich =L P1SipYERY

2 hitip:MnptLac icourses/ 12110603

for the shudents admifind trom 2022-23 and w.ed, ACY 2023-24
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B 20CS011 Software Testing Mathodologies 3 0 0 3

Ap triz-nd al thi course, sludents will be abie o

Eapping with
Coda Course Outcomes FOs Oak
20050111 Demonsirete the evaiaton of Software Testing and #s fife cydle - L1, L2
20050611 Understand Black Box and White Box Testing Technigues ” L1,
HCEM1S  Analvie the necessary soltwane lechniques and acviies 1o be panned . L1, L2 L3
HWCE0114  Analyze confemparary i9suss in saltware testing and design best tes] sirabegies. - Li L33
ICSM1S  Apply tools 1o implement aulomation faaling : L1, 12,13

1. Weaidy Contrbuting | 2. Modarately Contributing | 3. Strongly Conlributing, for the attainment of respective Py
L1: Ramemiber | LZ: Understansd | L3 Aggdy | L&: Analyze | L5: Evaluate | LE: Creste. Dok: Depth af Knowlsdgs

Unit I: Introduction to Softwara Tasting 8 Hours
Intreduction, How Sofiware Testing Evalved, Mylhs & Facts, Goals, Payeholagy, Madel for lnsfing, Effective Va Exhaustive Soffware
Testing, Scitware Tesling Terminology and Methodology, Sallwase Tesing Ufe Cycls, Verlicstor and Validation: AcSvitias,
Fequiremeniz, High leval and low-lovel desfigne, Varifyng cods, Vaidation

Exhawsiive Sofware Tasting

Unit 11 Black Box and White Box Tosting 4 Hours
Seck Box Tesling Techniques: Boundary Vakue Anséysis, Bquivalence cass Testing, State Table Based Testing, Dacision Table
Basad Tesing, Cause-Effect Graphing Based Tasting, Error Guesaing. While-Box Testing: Mewd, Logic Coverage Celera, Basis Palh
Tesling, Graph Malrices, Loop Testing, Data Fiow Tests, Mutation Testing

State Table Based Tosting

Unit [iI: Validation Activities Static and Ragression Testing # Hours
Vallation Activlies, Unit lesting, Integration Testing, Funclicn Tests, Syslem Tesling, Acceptance Testing, Statie Tesing,
Irespogions, Siruclured Waikihroughs, Technical Reviews. Regression Testrg: Progressivas Vs Regressive Testing, Regressicn Test
Ability, Objectives of Regression Tesing, Regression Testing Types and Regrassion Testing Technigues.

iDiyechives of Regrascion
Unit IV: Tast Suite Managament 9 Hours
Growing nature of tast suite. Minimizing the fest suile and #% benefits, Test e prioflizaorn. Types of ts! case peiarilizetion,

Pricritzation techniques, Messuring e eflectivensss of & prioitized losl suile. Sofware Qually Management: Softeare Cuadly
medrics, SCh models. Debugging: Process, Teshniques and Comecting bugs.

Seftwara Qually Management

Unit V: Test Automation 3 Haours
Ned of Test Automation, Categorzation of Tesing Tooks, Seleclion of Testing Toals, Cost Incured, Guidelres for Awtamated
Testing, Owerview of some commencial lesting tocls such as Wia Runnir, Load Runner, Jmeter and Just, Test Automalion usieg

Salanium Teel, Tastrg Oject Criznied Software: Basics, Object ariented Testing, Tesfing Web based Systems: Challanges in
Testing for Weh Based Software, Qualty Aspects, Web Engisesring, Tesiing of Web Based Syssems, Testing Mabie Spstems.

Tesi Awdomshion

Taxt Books

1. Maresh Chaukan, “Softwane Tesing, Principles &% Pracices”, 2Ediion, Oufoed, 2015
2. Srniasan Daskan, Gopatawamy Ramesh, “Sofwers Testing Prnciples and Pracices”, 19Edillan, Kindia, 2005
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4. Paul C Jergensan. “Softwars Testing: A Crafaman's Approach”. Fourth Editian, CRC Prags. 2013

Refarance Books

1. MG Umayes, “Software Teating Pringiples end Techniques ang Tools, Tatahic Graw - Hil Educetios, 15 Ediion, 2012,
& DO K. V. K ¥ Prasad, “Software Tosting Tools” Deeaninch, 1at Edifinn, 2004,
3. Wiliam E. Perry, “Effective Mathods far ScBwars Tesdng,” Wikey, 34Ed%on, 2006

¥Web Refarances

1. hitps:Mawwgesksiorgeaks.argsoltwacn-tasting-basics
2. hpsFaww javalpoinl comisofowane-esting-iutorial
3, Rips-Maww guruE.comisoftware-sesing nlroduction-impartance him|

Internal Assessment Pattarn
Cognitve Leval Irtemal Assessment 81{%)  Infomal Assessmant #2 (%)
L1 40 a0
L2 10 40
L3 i) 40
Tootal (%) 100 o

Sample Short and Long Answer Quastions of Various Cognitive Lavals

L1: Remembar
Dascribe abosd softeans lesling evaluation?
What are mylhs and facts of Saltware Tesling?

Explain about Tesling Life cycia?
Lisl the guidaines for les| avomation?

o gt P

L2: Understand

Classfy Scfwars Testing methods.

Expiain ahaut Win runner and Lasd Runner
Differantiale functional and regression |esling
Expiein about okjnct orianied softwarne lesing

L3; Apply

1. Anziyza the chalenges in testing far web-hagad saftwars?
2. Evaluale Win Runner and Laad Runner?

d. Apply Junil frama work for Seftware Tesfing?

4 Evalale Jmeter in Software Parfumance Testing?

e ik o
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Apphicable for the studerds admitted from 2022-23 and w.e £ ACY 202324

2005012 Pattern Recognition 3 0 0 30
Al the eng of the coursa, sludents will be able to
Mappimg Dok

Coda Course Dutcomes uith BOs
200532 4 ﬂﬁm e fundamentals of Prooebily, Random Processas and Linear L3
MOSNMEZE  Summarize the concepts for classiicatiion using Sayes decision ineany L2
DEM23  Famillarize with Unsupervised fearming and clustering . L2
05024 Apply dimensionaity radusion for buitding eficient ciassilication modals L3
0SM2E  Undersland the basks for desp leaming do apply in vatous classication

appleations L2

1. Weakly Contributing | 2. Moderately Cantributing | 3. Strengly Cantibuting, for the aainment of reapesive Pos
L1: Remambar | LZ Undarsiand | L3: Apply | Ld: Anaivze | L5 Evaluate | LS: Croats. Dok Depth of Knowledge

Unit I: Basics of Prabability, Random Processes and Linear Algebra 8 Hours
Probaibilty: independence of events, condilional and joint probabisty, Bayes’ thearem: Randam Procssses: Bletonary and
nanstalionary processes, Expectation, Autocoerelaion, Cross-Camrelafion, specira; Linear Algeira: nner product, ouler product,
inversas, sigen values

Eigen vaclors

Unit Il: Bayes Decision Theory and Parameter Estimation Methods 9 Hours
Bayes Desision Theory: Minimum-amror-rate classifcation, Classiiers. Dierminant functiang, Decisian suraces, Nomal density
and dscrminant funcions, discrete features

Fararneter Estimation Melhods: Maximum-Livsihood esSmaticroGaussian case. Maximum s Posterion esimation. Bavesian
estimalian: Gaussian case.

Applcations of Bayes Theom

Unit I: Unsupervised learning and clustering 9 Hours
Crianon functicns for chustaring. Algorthms for clustering: K-Moans, Hisrarchical and efher: methods. Clusier validation.
Gaussian mixiure modals, Expectation-Maximézation method for passmeter esimation. Meximum sntropy estimason,

Sequential Paftern Recogeiion: Hidden Markoy Modeds (HMMs). Discrate HMMs. Continsous HMMs:

Honparametric bechnigues for density esimation: Parzen-window methed.

K-Moarest Neighbour medhod

Unit IV: Dimensionality reduction and Linear discriminant functions 8 Hours
Cimensicnaity reduction: Princlpal comporant analysis - It relationship o sigen analysis, Fishar discriminant analysis -
Generaised sigen analysis. Eigen wectors/Singular vectors as dictlanarles, Factar Anziysis, Total variabiily space - a detionary
lzarning mathods. Non negative maix factorisation - 3 dictianary learming methed.

Linear discrminant furclicns : Gradient descent procedwes, Percepiren, Suppar vector machings - a briad inoduction.

Appiicafions of SV

Unit V: Artificial neural networks &Non-metric methods for pattern classilization 9 Hours
Artificial neural petworks: Mulllayer percaptron — feedlonaed naural netwark, A briaf intoduction 1 dueg naurel netwars,
corvakitional neural nefworks, recurrent neural astworks.

Maon-malric methods for patiem cassification: Mon-numaric data or nominal dats, Decsian Irees: Ciasgilicaion and Fegresaion
Treas [CART).

inbreduclion o Desp Leaming

Taxt Bocks

1. RO.Duda, P.EHan and D.G.Stoek, Pattern Classification, John Wiley, 2001.

Refarenca Books

1. 5.Theedondis and K Koutroumbas, Pettern Recognition, 4th Ed., Academic Press, 2009,
2. C.M.Bishop, Pattern Recognition and Machine Leaming, Springer, 2006
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Intesmal Assassmeant #2 {%)

an
40
qn
100

Wab Resources
1. hps:iteepieaning i
2. Fetpsudviww.edemy comioumsedcluster-analysis-unsu pervissd-machine-saming-pithan
Imternal Assessment Pattam
Cogriive Level Inbarmal Assassmant #1 (%)
L1 o
Li k{1
L3 40
Total (%) ]
L1: Ramambering

1. Celime condtonal probabiity.
2. What i fead forwerd metwark?
3, Write the fomula far inmar produst.

LZ Understanding
1. Explsir PGA
2 \Whatis e refstionship batween eigen vectars and PCA.

L3: Applying
1. Demonsiate the use of PCA i & clessification mocel
& Construct & VM madel for any appleation,
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2005013 Deep Learning i 0 0

Al the end of the course, studants wil be able to

Mapping Dok
Code Course Oulcomes with POs
0080131 Lingerstand e fundamental ssues, basics of machine laaming and Nevral L3
050132 Understand the intricacies of Neural Natworks L2
Z005013.3  Able to dferentiale the concept of machine leaming with deep leaming L2
bechniques ;
20050134 Understand the concept of CNM and transfer eaming fechniques, io 12
apply & 1 the classfication prablems

2005035 Use auto encoder and deep genaralive models fo solve aroblems with high L3
dimensianal data including text images and spooch,

1. Weakly Contribauling | 2, Moderataly Contibuing | 3 Strangly Gontribusing, for the aftainment of respactive Pos

L1: Remamber | L2: Understand | L3: Apply | L&: Analyze | LS: Evaluate | L6: Create. Dok Depih of Knowladgs

Unit I: Machine Learning Basics and Noural Networks Basics 9 Hours
Machine Leaming Besics: Learning algarithms, Maxmum thelihood estimation, Bullding maching leaming aigarithm,
Weural Natwarks Mutiayer Percaplron, Back-prapagation algorithm, ard &s variants, Stochasfc gradient decant, Cursa of
Dimensionality.

Neural Nebworks Basics Binary Classificalion, Logistic Regression, Logstic Regression Cost Function, Gradient Descent,
Dervainies, More Dervalive Examples, Computation Graph, Danvatives with 8 Comgulaiion Graph, Logistic Ragression
Gredent Descent, Gradwnt Descent on m Exemples, Vectarizalion, Mare Vectrizalion Sxamples

A Note o PythonNumpy Vaclors

Lnit Il :Shallow Neural Networks: 9 Hours
Meural Networks Ovenvew, Neural Natwork Representation, Computing 2 Meursl Netwark's Qulpit, Vessarizing Across
Wultiple Examples, Explanaion for Vactorized Implementation, Acivaion Funclicns. Why do you nosd Mon-Linear
Activation Functions? Derivatives of Activation Functions, Gradient Descerd for Naural Netwarks, Backpropagasion Intuition

Fandom fniialzation

Unit 1i: Deep Leaming Intreduction and Deep Neural Networks 8 Hours
Maching Leaming Vs, Desp Leaming, Representalion Leaming, Width Va. Degih of Meural Matworks, Unsuparvasd
Training of Weursl Networks, Resiriclad Boftzmann Machines.

Deep L-tayer Newral Network, Forward Prapagation in a Deap Network, Gefling your Batrlx Dimensicns Right, Why Desp
Representations? Buiting Blocks of Deep Neural Networks, Forward end Backward Propagatian.

Faramalers vs Hypaparamelary

Unit IV: Convalutional Neural Networks and Transfer Learning 9 Hours
Architectural Owerview — Malivation - Layess - Fillors - Parameter sharing - Regulariza§ion, Popular CNM Archileclures:
Reablal, Alached, Transdar leaming Technigues, Viarants of CNN: DensaNet, Plralies,

Sequance Madeling — Recirment and Recursive Nels

Recumant Mewuradl Nebworks, Bidirectonal RMNs - Enpoder-decoder sequence %9 soguence architechurss - BPTT for
fraining RN

Lorg Shovt Terme Mamony Netdwarks

Unit V: Auto Encoders and Deep Generative Modals 9 Hours

Aufo Encodars: Undar complele Auloencoders — Reguiralzed Auiencoders - slochastc Encoders and Desodars—
Confractive Encodigs,

Diop Genarative Models :Deap Befief networks ~ Baltzmienn Machines - Deap Boltzmann Machine - Generalive Advarsial
Netwarks

Appileations of deep generalive modefs

a0
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Text Bools
1. lan Goodfellow, YoshuaBengio and Aaron Courvile, * Deap Learning”, MIT Press, 2047,
2. Josh Patbarson, Adam Ghscn *Deep Leaming: A Praclilions's Spproach®, O'Reilly Media, 2017,

Roferanca Books

%, Umberta Michelucei *Applied Deep Leaming. A Case-basad Approach to Undersianding
Daep Neurd Networks” fipress, 2018

Z  Eevin P. Murphy "Machine Leaming: & Probabilstic Perspective”, The MIT Press, 2012

Wab Resources

1. hitasdfwew.coursera.crgispedaizationsidanp-eaming

2. hifosdcsZ3 stardard eduf

Intarmal Assesament Patbam

Cogadive Lovel Intamal Assassment #1 (%) Inbsmial Asessement 82 (%)
an

Lt a0
L2 3 30
L3 i0 40
Tatal (%) 100 100
L1: Remambering

1. Daline deep lzaming,
2 Wkatis aute encoder?

LZ; Underatanding
1. Difarenliabs fhe machine leaming and deep leaming technigues.
2 Why need difierent activation functicns?

L3: Applylng
1. Apply Daep Leaming techniques fo classhy tha handwrilten dighs
¢ Lz lransfer laaming for existing modal io creste a new madel,

CONTROL COPY ATTESTED
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NERIT | Academic Regulation 2030 (R1} | CSE (Data Science) | 2005014 Sosial Networkdng and Mining | Aparoved in 5
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=l 2005014 Social Networking and Mining 30 0 30
At the end of the course, students will be able 1o

Coda Course Outeomes Dok
HMCS014.1  Explain tho pre-procasaing of data by apphy mining bechniques. Li,L2
G042 Explain Associaion rues, classification and clusiers of lerge data sats. Li,L2

WDSK43  Dessiibe e sclutons for the problem:s in business and scisntfc information using data miring: L1,L2
0544 Desoribs the knowladge representalion of the semantic web, L1.L2
2D5M4S  Explain the Onioiogy and building blogs and seeial natwarks L1z

1. Wealy Coniribuling | 2 Modaralely Conlribuling | 3. Srongly Contriduting, for the altanmant of respective Pos
L1: Remembes | L2: Undarstand | L3: Apaly | L4: Analyze | L5: Evafuate | LE: Create. Dok: Dapth of Knowiedge

Unit |2 Infreduction to Data Mining 9 Hours

Introciuction, Whit is Data Mning, Definilion, KDO, Challengas, Data Kining Tasks. Dala Preprocessing. Dala Clesning,
Missing dats, D'mensionalily Reduction, Fealure Subsal Selection, Data Transtwmalbion Measuras of Eimilarity snd
DisgienTarity- Basis.

Banetity af the Dafa mining

Unit Il: Assoclation Rules 8 Hours
Probiem Definition, Frequent llem Set Genarston, Tha AFRIOR| Princisle, Support and Confdepce Measures, Assoctatian
Rule Generatian; AFRIQIR! Algarithm, The Partition Algorithms, FP-Growih Algorithms, Compact Representation af Fregyent
ftem Set- Madmat Frequant 8em Sel, Clased Fregquant [tam Sal,

Eragueaf fem sets Salaclion

Unit INi: Classification and Clustering 9 Hours
General Approdches %o solving a classification probilem, Evaluation of Clagsiers, Classfication techriguas, Dacision Tress-
Decision tea Construction, Algarithm for Decision e Inguztion: Nave-Bayes Classifier, Bayesian Belel Netwarks: K- Mearest
neighbaur classication.

Clustering-Prablem Definition, Clustenng Cweniew, Evaluation of Clustering Algorithms, Partiticning Clustering, Key lssues in
Higrarchical Clusiering, Stremgths and Waakness; Qullier Detection,

Probatniy through Bayes classification

Unit IV: Social netwarking concepts 9 Hours
The Word Wide Web, Limitations of Today's Web, The Meod Generation Web, Machine Irelipance, Aricial intelipence,
Oniolegy, Inference engines, Software Agants, Logic en the semantic Web.

Languages for e Semante Web - Resource Dascripion  Framework(RDF) { RDF Schoma, Owlology Web
Lenguage(CWLLUMLXMLEGML Schema. Ontelogy Engineedng, Consinsting Onizlogy, Onbalogy Developmes! Tooks.
Cilelcgy Methods, Onlology Sharing and Marging

Oniology Librasies and Ordalogy Mapping

Unit V; Analysis of social Networks 8 Hours
XML Based Web Sendces, Creating an OWL-S Crilology for Web Services, Semanlic Search Technology, 'Web Search
Agents and Semantc Methods, social Mebworks analysis, development of the social natwarks anabysis, Electranic Sourpas for
Ketwark Analysis - Electronis Discussion netaceks.

Blogs and Oniine Communifies, Web Based Networks. Bulting Semandic Wab

Appitafions wih sockal nalwark faatures.
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Text Bocks

1. Jawei Han, MichelnaKember,"Dats Mning- Corcepls and Techniques”, Morgan Kaufmann Publishers, Bsevier, Ird
Editian, 2011,

Pang-Ming Tam, Michasd Stainkach, Vipin Kumar, Intreduction o Data Mining”, Publsher, Pearsan Educalion, 2007,
Barners-Log, GodelAnd Turing, “Thinking On [he Web™ was published by Wiley-Blacowell i 2008,

4, Paler Mka “3ocal Mebworks and fhe Samanlc Wab®, Sprirger Sciance & Business Medls, Ot 23, 2007,

fs pa

Refenence Books

1. feun K Pujari, “Dats Mining Techrigues®, Ird Edfion, Univarsities Presa.

2  TNSveresh Kumer, B.Esware Raddy, Jagadish 5 Kalimani, Cata Mring Princples & Applizations” Elsevie

3. A Davies, Rual Swuder, Paul Wamen, “Semantic Wab Technologis, Trends and Research i Ontalogy Basad
Syslares" John Wilsy & Soms,

4. Liyang Lu Chapman and Had,"Somantic Wed erd Sementic Web Services’, CRT Publshers,Taylor & Erancls Group),

§.  HemarStuckenschmidt; Frank Van Hamnelen,Information sharing on ke semantic Web”, Soringer Publicatipn.

Wiab Referancas

1. hitps:lwaw youbube. comiwalphe MHERBNWLOE

£ hitpswa lularialspoiet combow-dalamining-can-help-Enancial-dale-snakysis

3. hitpswwew researchyata. netipublication 265564005 _Information_Sharing_on_fha_Samendlc_Web

Intemal Assessmant Patbern

Cogritive Lavel Inlesia Assessmant #1 (%) Internal Azsessment #7 (%)

L1 50 0
L2 50 Al
Total (%) 190 100
Sample Short and Long Answer Questions of Variows Cognitive Levels
L1: Remember
1, Whatis mining?

2 LIt the steps in knowledgs dlscovery
3. What ks the ceology in web searching?
4, List differant kools for wab analylizs and its toals?
L2: Undarstand
1. Expien the d®anant classificasan melhods for miring (he dala.
2. Explain the dierant aigarithm wsed for clustering.
3.  Explain Web Search Agents and Semantfic Methods.
4. Explain sentimental anaysis in social nobearking.,

CONTROL COPY ATTESTED
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MSRIT | Academic Reguiation 2020 {R1) | GSE | 2005010 Cloud Computing | Approved in 5% ACM | Appticable for th
students admimted from 2022-23 and weed. ACY 200324

B 205010 Cloud Computing 30 0 30
Al the end of the course, students will be atle to

Coda Caourae Dutsanmes :;ENM iU
20CS010.1  Identity the architecture and infrastructura of doud computing . L1, L2
20C5010.2  Taundarstand the concept of Vimualization and cioud data storege . L1, L2
20CEM0.3 Ecplore the PasSh 5325 Services. . L1, L2
2050104 Toundarstand the laa% and Cloud Data Storage . L1, L2
20C50105  Devalop applicafions for cloud computing. . L1, L2 13

1. Weakly Cenlrbuling | 2. Moderatedy Cantributing | 3. Strongly Consibuting, for the afiainment of saspactive Pos
L1: Ramambar | L2: Understand | L3: Apply | L4: Analyze | L& Evaluate | LA: Creale. Dok: Depih of Knowledge

Unilt I: infreductian 8 Hours

Clowd computing components, Infrastruchue sanvices, Slorage applications. Dafebase servicas - introduction 10 SAAS,
PAAG, IAAS, IDaa5, Dala storage Ingloyd

Softwars Enginreving Concapls, Clovd compuling componarts

Unitt il Virtualization 8 Hours
Enabling technclogies, Types of vitualzafons, Server vifualization, Desitop viluaizstion, Memary utualzation,
Apolication end storage vidualizationdools end procducts available for virlualization

Deskiep Viuaizalin

Unit Ill: 5225 & Paa§ & Hours
Getfing staried with 5325, S2a8 sckdions, SOA, Paas, and berefits

Pubfic ang Private slouds, Storage as o Sevvica

Uinit IV: taa% and Cloud Data Storage 9 Hours

Understanding laaS, improving performance for load balancing, Server typas within la25, ulilizingcioud-based NAS devicas,
Cloud based data siorage, and Backup senices, Cloud based block slorage and database servicas

Uncarstanding lsas

Uinit V: Cloud Application Developmant 5 Hours
Ciont servar distibuted architéclure for ciood designing cloud-based solufons, coding cloud-basadapplcations,
Tradmicraldpps W cloud Apps dient-side programming, semver-side programming overdevs-fund smental tresimeal of wed
application framewarks,

Insid Clowd- Inbroduction to MapReduce and Hadoop-ovenview of big data ard s impact on cloud

Case Study- Amazon Web Sarvices- Compute Sendces, Slorage Senices, Communication Services and Addiional
Servises, Google AppEngine-Architectura end Care Canceptls, Appication Lifacycle, cost model. Microsoh Azure- Azure
Caora Cancepts, S0L fxune

wah Application Frameworks, Biy Dafa

Tout Baoks
1. RejlumarBuyya, James Brober, Andrej Gescinski, “Cloed Compuling; Principlas and Paredigma”, Wiksy, New Yark,
UEA, 2011
2. Kris Jamsa, Jones,Cloud Compuling: 2338, PaaB, a5, Viduslization, Business Madels, Mobie, Satunty and
Idare”, Barlet Puskshers, Paperack edition, 5013
3, Geonge Reese, Cioud Application Architectures”, First Edition, 0" Reilly Madia 2008

Refarence Books
I. RajuumarBuyya, Chrislian Vecchiola SThamaraiSehd " Masiering Cloud Computng”.
2. Raghuram'edud,” Buikdng the Infrastructure for Cloud Secuily”, Pubfished March 2014
3. Themas Erl” Cloud Computing: Concogts, Technology & Aschitechura”, May 2013,
4, EmnalhPeenrs and ThilneGunacalhes, Hadoop Map Reduza cookbook”, Packt publishing
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NERIT | Academic Regulstion 2020 (R1) | CSE | EDCS10 Cloud Computing | Approved in 3 ACM | Applicable for the
sludents admitted fram 2022-23 ard woe.l ACY 202334

Wabk Resources

i hu:s:rﬁ:uﬂhmmasﬂmal.a:.inmmﬂ_mfﬁa'pmm

z hmm.mmm.lmmmmmwmpmm

2% Mtp:ﬂhm-ﬂeulmhm.mmﬁhg‘?ﬁﬁ%@ﬂemmm-mmmlnm

Internal Assesament Pattamn

Cognitive Lewsl bnlernal Assessment #1 (%) irtemal Assessmant #2 (%)
L1 | 2

L2 K] 40
L3 40 40
Total (%) 100 100
L1: Ramambar
1. Defing virtual macking,
& Define Hybrid clowd,

3. Defre Big Dala Cloud.
4. Whal is service-orented architeciure?
& Dafine Cloud Computing,

L2; Understand
1. Defne Cicwd Compuling. What are he charecleristics of Cloud Computing?
What are the barefits of vidualzation In cloud computing?
3 What ere the advantages of “PAAS™ Explain with example,
. Wihat are pres and cons bn comparisen of Public Vs Hybid cloud?
S, Descrive the IBM smart cloud architacture and cors Sandoas,
8. Write a short nole an impartance of Quality ard Security in Claud

L3: Apply
1. Ghve the enity relaticnship diagram for Mata COM databasa end explan s achitecune,
2. Witz a detailed nole on SaaS Infegration produsss.
3. Briefly expiain the SLA managemant in cioed with flow chart
4. Explain how Cloud Compuling is arent from Outsourcing and Provisicn of Application Servicas,
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MERIT | Academic Regulation X0 (A1) | C3E | 2005016 Saltware Project Management | Approved in 5®  ACH | Applicable for
the studenss sdmiled fram 2022.23 and wea.l ACY 2023-M

2008016 Software Praject Management 3 0 0 3
Al the and of the course, studenis will be atée o
Code Course Ouicomes Mppiag Wi P8 ek
Describa the organizations! needs B0 ihe most effeclive solweee .
2050161 s g ot Li, 2
CSN8.2  Apply the concepts of propedt management & plasning Lt k213
MCE016E lenplement the project plana gt managng peopls, communicaliong end
hangs LY, L2L3
WCSMEd  pegoribe aciivitles necassary lo successiuly camplets and close the Lz
Suffware projects
ZCSHMES Implement communicalion, medefing, and consineclion & deployment ERT)
pracices in sodtware developmean z

1. Weaksy Conlributing | 2. Moderately Canlributing | 3. Stiangly Contributing, for tSe attainment of respecihe Pas
L1: Rerrembes | L2: Undesstand | L3: Apply | L0: Anafyze | LS Evaluste | LB Creale. Dal: Degth of Knowledge

Linit k Conventional Software Managament 8 Hours
The Walerdall Model, Convandoral Software Manzgamert Pariammanca, Evclution of Soéwarg Economics: Software Ecansmics,
Pragmalic Software Cost Estimation

Objactives and Goals

Uit B: Improving Softwara Economics 9 Hours
Redudng Softwsre Produs Sze, Imgroving Software Processes, Improwing Team Efleciiesscs, improving Automation,
Achigving Requined Quality, Peer Inspestians, The old way and the new- The Principles of Convendonal Software Enginesring,
Principies of Meden Softwans Mansgamend, Transioring 50 an Baraie Procass

Frocass Workilows
Unit Ik Life Cycle Phases 9 Hours
Engineering and Producton Siages, inpaplion, Elaboration, Constructon, Trangilion Phases, Adefacts of e ProgessThe

friafact Sala, Managemernd Arefacts, Engitearng Arelecis, Programmatic Atedecis, Mods! Based Softeara Architachines:A
Ptanagerant Perspecine and Tethnical Perspectine

Cnical Path Anaiysia
Unit IV: Iterative Process Planning f Hours

Wik Breshdown Struchees, Planning Guidelines, Cosl and Schedule Estinatling, leralon Planang Protass, Pragmalic
Flansing

Pragmahis Soffware Mekics

Unit V: Project Estimation and Managemant 8 Hours
COCCKMO model, Critical Path Analyss, PERT techrique, Monts Care apomadch

Froject Caniral ang Process fnsfrumenlalian

Textboaks

1. ‘Waker Royoe, “Soltwane Frojes) Managsment”, Thicd Editicn, Pearsoa Education, 5017,
2 Baob Hughes, “Scfwars Project Managesent”, Fourth Edifen, TWH, 2007
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WERIT | Acackmic Regylation 2020 (A1) | CSE | BIC3016 Soltwane Project Maragemen | Approved in 58 ACH | Applicable for
the studenss admitted from 2022-23 and wa.f ACY 20F3-34
Raference Books

1. Jesd Henry, "Scfware Project Management, Fimt Edition, Pearson sducation, 2001
2, Raber! K.\Wysockl, "Effectivs Software Project Management”, First Edition, Pearson Education, 2008

Wab Resources
1. waw.snmrasouncesglabel.com
2. waw somiiccom
Intermal Assassmant Pattorn
Cogniliva Level Intienal Assassmenl 21 (%) Internal Assemsment £2 (%]
k4 1] 2
L2 1] &40
L3 11 4%
Tatlal (%) 100 100

Sample Short end Long Answer Cuestions of Varlous Cognitive Lavals

L1: Remember

Cefna process

Ligt the characiensiea of spftware proecis

Cefina rigk profils analysis

What is activly plan?

What do you mean by project breakoowm strucire?
Cedine risk profil: analysis

Defirom ity

arstand

Wirite shiet nofes on Hammeck acsiilizs

‘What iz Risk managament?

Define 4 brainslorming techeinue
Expiain heorw to get back The projiect Lo beged
Expiain B different slages in contract placement

ly

Manticn 92 diflarant categories of decisiong
Discuss in delail about She organizational sineclures

iHea 1o calosiate the net present valse tor a soltwane project?
Dillerance betwaan fonward pass and backward pass
Hiw are rleh classified?

L3

e 5‘ e E b AR e R

CONTROL COPY ATTESTED
= Mo g~

Chadrman
Board gfﬁtu:ﬂﬂ%_[ﬂﬁE:I

121




NSRIT | Academic Regulation 2030 (R1)]| CSE (Duta Sciance) | 2005017 Image and Video Analics | Approved in 5= ACM |
Applicable for the students sdmifled {rom 2022-3 and wee.l Ay I023-24

HE3l 2005017 image and Video Analytics 3 0 0 30
At the and of the course, studarts wil ba akile 1o

Code Coursa Outcomes Mapping Dok
with
: POs
00SO171  Explain image segmantation and feature extractian L1, L2
2005017.2 | Explan image registralion and visualizasion Li. L2
2005017.3 | Describe the feature axtracton In videa analysis ; L1, L2
050174 | Discuss object detestion models L1,L2
200576 | Demonstsate custom mada video aralyics systam for the gluen tanget enplieasion L1, L2

L1: Ramesnber | L2: Undenstand | L3: Apply | L4: Anaiyre | L3: Evaiuate | L: Create. Dok: Depth of Knowledge

Unit I: Introduction to Image Analysis and Classification 8 Hours
Intrecuction, Elemants of Image Processing  Systems, Image segmentation- piel bassd, adge hesed, region
basodsagmentaion, Image reprasentaion and analysin

Fealure extraciion arnd representation

Unit Il: Image Registration and Visualization 8 Hours
Rigidbody visualization, image visualizaton - 20 display methocs, 10 display methods, vidual reality based Interactive
visualization, Principal axis registration, Inberscive principa! ais registration

Feanue based registration

Unit ll: Video Analytic Components HHﬂym

Weed for Video Analyics-Ovaniew of video Anaylics- Fomground estraction- Faature exbraction- clasaifier - Pre-processing-
edge delection- smoothaning

Faature 5pace-PCA-FLD-SIFT features
Unit IV: Object Detection in Video Analytics 8 Hours

Video Analylizs Archilechure, Human detaciion with eudiedian distance - Object dalection imodels, Humen deteciion, Eucledian
distanca, Objec! debecfion models — Fashar RCHN. 550, YoLD

Hear casoacts classifens

Unit V: Applications of Video Analytics 8 Hours
Customer behaviour analysis - people counting- Traffc nde vidlalion detecton- traffic congestion identification for raute
planring- diiver assistance

lans change waming
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NSRIT | Acadamic Regulation 2020 (R1} | C3E {Data Scienca) | 2003017 image and Video Analylics | Approved in 5 ACM |
Applabio for the studants admitted from 2022.23 and woed ACY 202334

Taxt Books

1. Aasdair MoAndrew, *Intreduction bo Digita! image Procassing with Matlab!®, Cangace Leaming, 2011
2. Grasme A Jores (Editer), Mikos Paragios (Edier), Carlo S. Regazzoni (Edilor), “Video-Based Survellancy Systams:
Computer Vigian and Disyibuted Procesaing”, Kiuwer ecademic publishar, 2001,

Reference Bocks

f. Anil J Jain, "Fundamentals of Digkal Image Processingl”, PHI 2008,

2. MNianjan Dey (Edtor), Amira Ashour (Edilor) and SuvefilAcheriee (Editer), “Applied Video Prosessing In Surveiltanca and
Monitoring Systems (IG! global)”, 2018

Wab Rescurcas

1. hitpszinesw pyshonforenginesrs comy
. v anshticevidkya.com

L www sanfoundry com

Internal Assessment Patbam
Cogrifve Lavel  Intemal Assessment 21 (%) Inbamal Arzasemand 82 (%)
L1 50

i
L2 §0 50
Tatal (%) 104 100
L1: Ramambar

1. Defina image segmentalion

2, What is edge detection in uidao anaitics
3. Define object detection

4. Wha is image visuallzation

8. Listany thras applications of vidoo anzlyfics

LE: Understand
1. 'Whet are the elomants of image processing systems
2 Explain 30 display mefhods in image visuakzation
4. Explain different modeds in object delection
4. Stale and explain the applications of vides anaidics
5 Whatis image sagmentation and explain the mehods far performing image segmantatian
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NSRIT | Acsdemic Ragulation 2020 {R1) | CSE (Data Sciance] | 2005018 Web Inteligence | Approved in 5% ACM | Applicabie for
tha shadents admitted fom 2022-23 and w.e.d. ACY 2023-24

K23l 2008018 Web Inteliigence 3 0 0 30

At the end of the course, students wil be abla 1o

Codo Course Qutsomes Dok

200S0181  Explain the role and banefts of the web L1.L2
20050182 Doscrbe the Search engine lechnigues and charactaniatizs of Wi L1.L2
20050183  Erplain the Archibacture of 2 web crandes L1.L2
20050184 Explam the inlellipant-elgerithm T cycle L1.LZ
2005018.5  Explam the concepls of Web Analvtics L1L2

1. Weakly Contrisuting | 2. Moderstaly Condribufng | 3. Strongly Contnbufiag, tor the alkenment of respective Fos
L1: Remember | L2 Understand | L3 Apply | LA: Analyzs | LS: Evaluste | L6: Create. [oil: Depth of Erowledge

Unit I :introduction to Web 8 Hours
Introduction fo Web: Indroduction to Inbemat, web, blogs, beeets, wikis, gnd, and cloud, Colaborative mapping, Components of
typical web, Chanactenstics of e Web

Harafils of tha Wab

Unit Il : Web Intelligence 8 Hours
Samanlic web, Socl intelligencs, Search enging techniques, Wab information retrieval 2nd filaning, Levels of W, Goal af Wi,
Charaslerztics of web indoligence. Chalenges and [ssues of W

Futtine af ¥

Unit Il ; Web information Retrigval 4 Hours
Managing web data. Web search engines, Gaogla searching, Inlraduction to web crawier, Archilecture of & web crawlar,
Déstribulied crawling, Focused spidersicrawiens, Scme tools and open source for web crawling, Models ol inlormation relreval

Colaberafive crawking

Unit IV : Web mining & Intelligent Web Algorithms § Hours
Irgroduction %o wab miring, Evelution, Pracess, Wigh cantant mining, Wab wage mining, Wed struclune mining, The inteliges-
algonithen lilscyele, Classes of intelligent algorithm, Recommendetion enpines based an wzers, ilems, ard conbant.

Classifcatian & clustering, Paftem recognifion

Unit V: Web Analytics 8 Hours
Wab Analylics: How Web Anabtics Warks — Basic Concepls, cobaction of Web Daia and cdher types of dala, basc dashboards,
Predictve Anzlytice, Web Analytics Ecasysiam and Toals, Acguisition and Conversions.

Datd Viswarranion

Tt Boaks

1. Prili Srinfvas Safa, Rajandra Akeckar “Inlefligen Technologies for Web Applcaions ° 12 Edifion, Chapman end HaliCRC,
2074,

Douglas 3. Molhwraith, HaralambosMamanis, and Crry Babenke “Mgorthms of Be imaligent Web®, 2 Edition, Marning
Pubications, 2018,

Raference Bocks
Mattherw & Rusted and Mkhai Kassen “Wining the Social Web”, 3+ Ediion, Publsked by O Reily Media, 2018,

Web Rafersnces

1. heips:fiveess techopedia.comidefinilion/ 33530 inteligert-web-wab-30
2. bitps: wives, lockar comSclulicrsiweb-anal ylics

hitlps:fen. witpedia, cegiwisitVe_inteligence

Intemal Assessmant Patiem

Lo ;,)
T
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NERIT | Academic Reguation 2020 {R1) | CSE (Data Scanca) | 2005018 Web Intelligence | Approved in 5% ACM | Appicabie for
the students admitted from 2022-23 and w.e.l, ACY 2023-24

| Cognitve Level Intemal Assessmant 81 (%) | inlernal Assessmant £ [
Li 1] al

1z 50 50
Total %) 168 100

Sampla Short and Long Answar Questions of Vardous Cognitive Lavels

L1: Remismber
1. What (s Weh Ingaligence?

2. List out ary 4 Characterisfes of web intellgence
& What are P lvee main araas of web mining?
4. Whit is web anaivtics and itz lools?

L2: Underatand
1. Explain the Architeclure of a web crawier
I Explais the Evolation process of wob mining
3. Destuss sbout Search Engine tachniques in web,
4. Explsin in datail abaut the intedigent-aigorhm lifecycia
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WSRIT | Academic Reguiation 2020 (R1) | CSE (Data Sciance] | 2005019 Cloud Security | Approved in 5% ACM | Apglizsbia for the
studants admitted fram 2022-23 and wae L ACY 2023-24

2005019 Cloud Security 300 3
At the end of the courss, students will be gble ko
Mapping
Cods Coursa Dutcomss wilh POs Dak
Mpsoieq Wusrate core choud compuking concepls and fundamental principles, inchiding L1 L2
~ standand delivery madols and senvice designs, foundational scuriy praclicas !
050182 Desoibe and Mentty 2 access managament practices of bofh cloud providers and L3
COMEITErS y
20050183 Suewnarise how o protect data-atrast, datain-ransil, and data-in-use witin 8 cloud
e ranment s
20020184 Explain standand cloud ssourity netwark designs and architectare modats L3
200E0185  Explain the regulatory requiremants nesded to securs dats and recovesy L3

1. Waakly Conlributing | 2. hkderataly Condrbuting | 3. Strangly Coninbuting, for the atainrant of ragpgelive Pos
L1: Remember | L2: Understand | L3: Apply | L4: Aralyze | L% Evaluzte | L6: Create. Dok: Deplh of Knowledgs

Unit |: Introduction 9 Hours
bniraduction to Cloud Computing, Cheracterlsies of Cloud Compuling, Cloud Compufing Modeis {SaaS, Paas, e, &ic.), Cloud
Depioyment Models NIST Chud Computing Referance Amchiteciura, ITLAT Choud Compuling Referance  Archilaciure,
Vidnorabifties and ARacks, Privacy and Gecurity In Cloud Slorage Sendces, Undertanding Threals, Infastrucluee and Most
Threats — Dumpstar Ohving, Passward Guessing, Unauthanized Access to Deta, Ketwark Breaks, Priviieage Esc=iaton

Clowd Senizas and Techrologies, Research Chatangas
Unit Il: Risk Analysis and Division of Respans|bility & Hours

Risk Analysiz, Assessmen], and Management, Top Threats for the Clowd Cloud Bisk Assessment, The Risk Management
Framework, flisk and Cloud Cloud Computing Risk Marsagemant and Assessmant, Whars are My Risks?, Miligating the Risks.

Top Thraafs for the Cloud
Unit lil: Securing the Cloud Infrastructurs % Hours
Introduction, View-Based Access Condrel, Access Pathesme Sovareign Joing, Painvise Aulherizations, Security Model, Hew

Management Life Cyde, Cloud Kay Managemen Slrategies; Layers of Securily Nesds, Coud Compuing Security Ezsentials,
Clowd Security Managament Overview.

Securiy Mods)
Unit IV: Operating System and Network Security 9 Hours
Locking Down Clowd Sarvers- Respansibiilies and Cwnership, Dufing Data cecter Regions, Clowd Server Encryptian Qptions,

Wetwark Secuity Archbeciure, General Cloud Saner Secunly Measures, Revies of Data Inlegrating Augiting Technigues,
Censiruction of Third-Party Inéegrity Audiling Schame, Performancs Evalugtion

Confinuous Woniorng in e Cloud

Unit V: Preparing for Disaster Recovery 9 Hours
introduction, Saneditz of Uising Cloud Data Centers, Risks of usiag Cloud Dala Centers, Cloud Data Canler Secunty, RDIC for
Replication Based Distibuted Starage System, RONC for Mebwork Loding based Distibution Storage Sysiems.

Lala Center Securily Sorvice Laveds

Text Books
1. John R, Vaeea, “Cloud Computing Security-Foundatlons and Challengas®, Second Edition, CRC Press, 2047,

Reference Books

¥, VioWrinkler, “Secusing The Cloud: Cloud Computing Securtty Techniguas and Taclics”, SyngrassiElemier, 2014,
2. Thomas Er. “Cloud Computing Design Pattame”, Preriica Hall Sarvce, A5




NSRIT | Academiz Regulation 2020 (R1) | CSE (Data Sclence) | 2005019 Cloud Sacurity | Agpravad in 5® ACM | Applicable for the
studenis admiied from 2022-23 and wee k. ACY 202324

Web Referances

1 h@sﬂﬂuﬂrﬁwmmﬁa}mﬂg‘a&wlmmmhrsm:ﬂy-qmanmwnpnguﬂm:e-u”iﬂupdr
2 hitps.ioninecoursas nplel 3z inmaa1d_csbdipravies
3. hitpstifeesw coursara arglearmicloed-secuiby-basics

Intermal Assessmant Pattern

Cogrfive Lovel  Imemal Assessment 51 (%) interna Assassmant #2 (%)

L1 20 20
L2 40 an
L3 40 50
Total (%) 100 100

Sample Short and Long Answer Questions of Various Cognitive Levels
L1: Remember

1. What are the general characienstics of Cloud Computing?
2, 'What are the companents of a server computor in cloud computing?
3. What security sspects do you recaiva along with Coud?

L2: Understand

1. Explain the sacurity laws that ane inplemanted to secure data in the cloud,
2 How s cloud differend from tradBonal data centars.
3. How do you seoura your data whila transferming cn the cloud.

L3: Apply
1, Examining the User Idantification, Authenication, and Autharzation in cloud inrastruciue.
2. Dotermine tha cloud computing security pefams.
3. Use Encryplion, Date Redaston, Tokenziadion for cloud infrastiuciurs snd services.
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NSRIT | Academic Regulation 2020 (R1) | CSE (Data Scierce) | 2005020 Embecded Systems | Approved in 5 AGM | Appécable
for the students admitted from 2022-73 and w.at ACY 200324

B3N 2005020 Embedded Systems 3 0 0 30
At the end of the course, students will be abla to

Happing Dok

Caoda Coursa Quicames with PO
20050201 List the basic companenis required fa bisld an embedded Sysham L1 L2
20050202 Recognize #n appropriate software architecturs to build an smbaddad syslam L1, L2
H0s020.3  Design embedded softweare using RTOS . L1 L2
H05020.4  Bulld embedded software using difleran] software Yool L1, L2
20030205 Test ambadded scfiwars using differest sofwere and hardwarn inols L1, L2

T Waakly Cantributing | 2. Maderately Conlbuting | 3. Strangly Contnbuting, for e atteinmant of respactive Pos
L1: Remersber | L2: Understand | L3: Apply | L4: Aralyze | LS: Evaluale | L: Create. Dak: Ceplh of Knowledge

Unit I: Introduction to Embedded Systems 9 Hours
Hardwara neecs, liming diagrams, memocies (RAM, ROM, EPROM), Buses. PLO's, Buillking an the misopnacessor. Intermips
basics, ISR, Conlext saning, shared data probiem, Atomic and critical section.

Tristale dovizes
Unit Il: Survey of Software Architectures 9 Hours

Raund Rabin, Function quaus scheduiing architechws, Uze of real Eme oparabng syslem. RTOS, Tasks, Shared data re-entrancy,
peiarity inveralon, mutex binary samaphore and counting samaphore.

Schedutar
Unit [ll: More Operating system Services § Hours
Mallboues and pipes, Smer functions, events, intermupt routines in an RTOS emvirnment, Embadcad system sofware desgn using

an RTOS, Hard real Sma and soft real ima system principles, Task dhision, need of inberrupt routings, Inberupd latency
Introdastion b Device Drivers,

Mosiage quene

Unit IV: Embeddad Software Development Tools 8 Hours
Hesd anc target systems, Inkers, locators for embedded systems, Geting embedded saftware in 16 the tanget system,

Coss compilers

Unit V: Debugging Techniques 9 Hours
Tasting an host maching, Insiruction se! emutstors, In-creuit emulasars and monkors.

Lac analyzers

Text Books

1. David E Siman, *An Embadded Sciwane Pimar”, Addison-Wesley, 1999,

£ Raj Kemal, "Embedded Syslems, Archiacture, Programming and Dagign”, TMH, 2003,

Reference Books

1. Griram ¥ fyer and Fankaj Gupta, “Embedded Reel Time Systems programmiing”, TMH, 2004

Weab Resources

1. hilps:bwwa buterialpoint comiembedded_systemaindes him
2. hillps:\favew coursera orglleamilniroduction-emibeddad-systems
3. hitpsilembeddadanisiny, comibegnnerss
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NERIT | Academic Reguiztion 2020 (R1) | CSE (Data Sclence) | 2005020 Embadded Systems | Approwes in 50 ACM | Applicabie
fer Iha studenis sdmifled from 2022-23 and waf ACY 2023-24

Internal Assessment Pattern
Cognitive Lawval Irdernal Assessment #1 %) Ielernal Asseeament M2 (%)
L1 50 40
L2 50 &
Total (%) 100 100
Sample Short and Long Answer Questions of Various Cognitive Lavels
L1: Remember
1, Define Embedded Systam.

2, What is meant by semaphars?

3. Defng he theead of RTOS,

4. Whelis the Puposs of Embadded Sysiems?

& Listand describe four real-world sxamples of each type of debugging tocl.

L2: Understand

1. Explan about RTOS wilh examples.
2. Explain fe cifiarent types of Simulators and emulalors.
3. Dwaw and explain the typical ambadded system architeciure?

CONTROL COPY ATTESTED
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HERIT | Acadomic Requlsicn 2022 (R1) | CF | BICEOD3 Dssmsier Raik Migatian and Managemin | Appeoread in 5 ACM | Applcatis Tof the sludants
admitiad fom 202223 snd wed ACY 202324

BESN 20CE003 Disaster Risk Mitigation and Management i 0 0 3
At he end of the course, stidents will be abils to

Code Course Quteomes Hapﬁ Wil Dokt

20CECDA danfy verous types of disasters, their causes, effects & misgaton measures L1, L2
HCEDDL2 U;kw various phases of disasier managament cycie and create wanarabiity and U, L2
MCEN03.3 Understend the approaches of fsk and vulnerabilty : L1, L2
dOCENO34 Explain b concen! of disaster management and emerging aporoadhes L1, L2
Z0CEQO3.5 Uinderstand the mitigation measuras L1, L

1. Weakly Contribating | 2. Moderately Contributing | 3. Stongly Contributing, for the aainment of raspactive Pos
L1: Remember | L2 Understand | LY Apply | L4: Analyze | L5: Evaluate | LE: Creats. DoK: Deplh of Knowladge

UNIT I: Natural Disasters 4 Hours

Mesurdl gisastars, their types and ellsuls. Floods, drought, cyclons, earhquakes, landsiides, volcanic erpiions, Heat and cold waves,
Climatic change: giobal warming, Sea level riga, oFre deplefion.

Man Made Disasiers - Mudear disasiers, chemical dsastars, bivlagical disasiers, bulding fire, cod fire, forest fire, oil fira, gir polian,
weabar polution, daforaststion

Crong Demistion

Unit II: Disaster Management Principles 8 Hours
Evolution of cisaster dsk management concept Disaster management cycle — Prevention, Preparedness, Mitigakan, Reascs and
Recovery intsgrated and Comgrehensive disastar risk reduction appeoach, Strategies and Polices.

Dizaslar managernant cycla

Unit lI: Risk and vulnerability 8 Hours
Hazarg, nsk erd vulnerabiity. Physical socid 2nd economic dimensions, Vulnerabilty In changing cimate, Clmate change and
Disaslers, Rik Analysis Techniques, Riskc Idenfficaion, reduclion snd transfer, Agproaches o mapping socidl vulnarahiily,
Participalory disaster risk assessment, Acfon plans, Sarategy for sundval.

UNIT IV; Disaster Management 8 Hours
Preparedness through (EC) Infommsation, eduzation & communication, pre-disaster staga [mitigation), Edact to mtigate nature
daasier & rational and global kevels Intemational stratagy for daaster reduction.

Emerging approaches in Disasler Managemant-Cancapt of disaslr managemert, nationel disaster managemant framavark, fnanca
arangements, role of NGOs, community —based peganizations end media

Mations! dizaster managemand framewank

UNIT V: Risk Mitigation 9 Hours

Definition, Cencepl, Importance, Guiding Principies, Tools Appenaches, Sirateges Sustainable Devalopment, Sustanahle Land Lisa
Flarning, Technclegy and the Envimnment. Emerging Technologies in Disaster Mikgation, Remecte Sensing, GIS, Disaster Mapping,
Agrial Photography, Land Use Zoning

Emarging technowges m disasfer miigation

Teut Books

1. Khanna, B. K, "Disasters: AL you wanled i know about”, New India Pubishing Agency New Deli, 2005
& Edwerds, B., * Netural Hazards", Cambridge Unbuarsity Prass, ULK., 2005
3 Chakrabarty, 5. C., "Natural Hazards and Disasier Management’, Pamatishl Prokashak Kotkata, 2007

TIEH N
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NERIT | Acadamic Requiation 2022 (R1) | GE | 20CED03 Disaslar Fisk Wiagation and Menagemeni | Anprovad in 5 ACM | Applicabla for e chwtents

Refarence Bocks

fdmiad from 20223 and weel ACY 202324

1. Sahn, P, Disaster Migation Experiances and Refecions”, Prentice Hall of India, NewDelhi, 2002
3 Prashan K Srivastava, Sudhir Kumar Singh, Mohanty, L. €. Tad Murly, Techniques for Disaster Risk

Management and Mitigation”, 2020
Web References

1. héipa:ifbaok s.g000e.00m
2, hispickseacademic,nic.in

Internal Assessment Pattern

Cngnil;a Level  Intemal Assessmentd#] (%) Intamal Asssssment 42 (%)
50 50

L2 &0 50
Total {%) 100 100
Sample Short and Leng Answer Questions of Various Cognitive Levals
L1: Remambar

1. Defina chmatic change
& List any four effects of nalural disasters
3 Define digaster Management
LZ: Understand
1. Explain about risk assessmgn|
2 CQutiine e prindples of dsaster management
4. Differeniiale betwean hazand, sk and winarshiity

CONTROL COPY ATTESTED
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MERIT | Acadesic Ragulation 2020 [Rf) | CSE | 2005404 Cperating Eystams | Apperved in 7 ACH | Appicable for (he shudants adaitiod frons
209223 ane wonF ACY 202324

I 2005404 Operating Systems 30 0 30

At the end of the course, students will be gbie io

Mapping
Cade Course Duicomes wilth POs Dok
20C54041 Descrbe thir sirusiure, components and functionaliies of operating sysiem L1, L2
20054042 Describa the prosess menagement achivibes of operating system L1, L2
2C5404 3 iastrate the use of process synchranization taols . L1, L2
2005404 4 Describs the wariaus. mameary manacement and allocation tachniques L1, L2
HC540.5 Demanstrate di¥erent secondary $iarage manapement sirtagies and file system L1, L2

1. Weakdy Conisbuting | 2. Modurately Contribusing | 3. Strongly Centribiding, for the attanrnent of respecilve Pos
L1: Remernber | L2 Understand | L3: Apply | L4: Aralyze | L5: Evaluate | L Create. Dak: Dapth of Knowledge

Unit k Intreduction to Operating System Cancepts 9 Hours
What Opareling System Do, Coerating System Operglions, Process Mlanagement, Memory Managemeni, Storage Management
Protactian and Securty, Compuing Ervirgnments, Operaing Systems Services, System Call, Typas of System Call, Operaling
Systam Generalon, System Boot

Thi Shad, Mabia Operating Syslem, Chaice of fnfsrface
Unit I: Process Management 9 Hours

Process Temination. Mulprcess Arhilacirs

Unit (I} Synchrontzation 8 Hours
Background, The Crifcal-secon problem, Palersan's Solutior, Synchranization hardwenz, Semaphores, Clasgic Probiems of
Synchranizaficn, Monltzrs, Deadiocks: System Model, Deadlock Characienzativn, Methods for Handing Desciock, Deadlock
Prevention, Deadlock Avokiance, Deadiock DetecSion, Recovery from Deadiock

Transaciions! bamevy, Two Phase Locking

Unit IV: Memory Management 8 Hours
Background, Swepping, Condguous Memary Alocation, Segmentafion, Pegirg, Swucliwe of the Page Table, Vinual Memory
Management Backpmund, Demand paging, Page rplacement, Thrashing, Mazs-Storage Stnuchure: Overview of Mess-Srorags
Struchure, Harddisk Drives, Volatle Memary, HDO Schedubng-FCFS Schedulng, SCAN Scheduling of & Disk-Scheduling Algerithm,

Buddy System, Prapaging

Unit Vi File systam Interface % Hours

File Concept, Access Meihods, Diectory and Disk Stucturs, Fis Syslem Mouning, Fie Shering. Proteciion, mplementing Fla
Systems: File System Stuchee, Fila System Implementaon, Dieactory Implamentation, Afocafion Methods, Free-Space
IManagament,

Conaistangy Chacking, Melware, Denial of sarvie
Text Books

1. Abrehem Silbarschatz, Feber Baer Gahin and Greg Gagrs, "Operating System Concepts”, Terdh Edition, John
Wiley and Sons Inc., 2018

£ Wiliam Slalings, "Operaiing Systems - Intemals and Design Principles”, Ninth Editian, Pearsca, 2014
Refarence Books
1. Andrew 5. Tanenbaum, “Modem Oparaing Systems”, Fourth Edition, Pearson, 2015

2 Chares Crowley, *Vperating Systems A Desigr-Orignted  Apomach”, Firdd Ediion, Teta WeGrns Hill
Eduzalize, 2001
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NESRIT | Acadumic Regeiaticn 20120 {R1) | CSE | 2005404 Opevating Systams | Agproved in I ACM | Appticabie faf B shudents sdmited nem
HEE-£ and wat ACY 2023-M

3. Dhanarjay M. Dhamdhere, “Operating Systems: A Concept-Based Apprach”, Third Edftic, MecGrawm Hil
Higher Education, 2017

Waeb Resources

hetpfiripted. ac.inidownloads 106 108101
h&pﬂhmmmmmwmmw@ﬁtmrem-m}ums
Fllpectwwvw. gecksforgeeks orgloparafng system-ntoducton-operaling. system-set-1/
tpeifiwana unl edulipublicioopd E10eaNales PP TRP TRECH1 2-058e odf

hitps:ifn. udacity.comsauth naxi=looursatinimducticn-to-speraing-syslems—ud 523

o e —

[nternal Assessment Pattern

Cogniive Level  Internal Assessment #1 (%) Imemal Asssssment #2 )
L1 50 40
L2 S &0
Tordal (36) 100 100

Sample Short and Long Answer Questions of Various Cognitive Levels
L1: Remamber

Dafine Operatng System

Whet are operaling system serdcas?

List any four types of systom calls

What is & processT List any four figlds of prossss conim) black
What are the nesszsary condilions for a deadiogk?
Lhiferentisle between binary and counting semaphore,

What re the vanous alinbuias that ane associated with an opaned fie?

: Understand

Diseisss the essantial prperties of opesaling systems Balch, irteractive, Timesharing Real time and Distibutive
Explain how mulfiprogrereming increases the uflizatian of CEU

Why system cals are naaded in operating system?

Distinguish betwasn lagical address and physical address

What 5 the difference between a process and thraad?

How coes the system detest thrashing? Whal can the system do o eliminate fhi% prablam?
Cansider the ilowing four processes represented a: Process, Amval Time, Burst Time) with tha length of CPU
burs! in milisecands.

{ (P10, 900 (P2, 1, 7), {F3, 2 13, (P4, 3, 11)). Using preemptive S.F schedufng: () Draw Gantt chart

{ii} Calrulate avarage wating ime.

Why semaphcoes & imporant? Sugges: the sclution for boundsd buffer prabiem with semaphares
Explaln the sheps invalved in handing a page faull with a neat sketch

e en e

-
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NSRIT | Acatdiemic Reguistion 2020 {R1) | CSE (AIEML) | 204003 Fundamentak of Al | Apgrored in 57 ACM | Applicable for the studens sdmitled
frem 202023 and wead ACY 202724

BEEN 2041003 Fundamentals of Al 8 1 0 3

Atthe erd of the course, students will ba able to

Mapping
Code Cowrge Outcomes with PO Dok
2040031 Duscribe the foundational principtes of arfifcial irbeligance L1, L2
MAI00K32 Formalise the givan problem using different Al methods L1, 12
OAI003.3 Explain diffarent concepls of logic ; LY, L2
0AK003.4 Descrine the differnt methods of inowladge representation L1, L2
20035 Explain the printiples snd applicabions of expert sysiems L, L2

1. Weakiy Contributing | 2 Moderateiy Cantributing | 3. Strangiy Contributing, for the attainenent of respective Fos
1 Remeamber |LZ: Understand | L3: Agply | L4: Analyzs | L5: Evabsate | LE: Creale. Dok Depth of Knowledga

Unit 1: Intreduction to Artificial Intelligence 8+3 Hours

Intreciction — History - Intelfigent systams - Foundations of & = Applcaions - Tie-Tac-The pame playing - Development of Al
languages - Curent trands in 4

Unit Ii: Problem Solving S+3 Hours
Probdem solving: State-Space sesrch and Conbsl srabegies: Inlroducticn - Genaral probiem soiving - Cheraderistics of problem -
Exhaustive searches - Heurisic search techniques — Ihersive ceepening A* - Constreint satistacan - Problem rediction and
game playing: Intredystion - Problem meduciion - Game playing - Abha bata pruning - Tac-player parfact information gamas

Unit Il Logic concepts 8+3 Hours
Intredustion Propasiional caloulus - Prepertianal fogic - Maural deduction system - Adomatic syslom - Semaniic tablaau system
in proporticns logic - Resalulion refutatian in propartonal kagic

Unit IV: Knowledge Represantation 9+3 Hours
Introdustion - Approaches o knowledge repesenation - Krowledge represeniation using samaniic network - Extendsd semantic
netwarks for KR - Knowledge representalion usng frames - Adwenced knowlodps repressnlation technigues: Inloduction -
Caneoptual dependency theory - Seripd sinuchure - Cyctheery - Gase grammars

Unit V: Expert Systams #+3 Hours
Experl system and applicafions: intoduetian - Phasss in bulding expert systers - Expart sysiem versus Iracitional syssems -
Rude-basad expert systems - Blackboard systams - Trufh martanance syslems - Application of exper systams

Text Books
1, Sheart Russel and Peter Mardg, “Arlificial Infeligance: & Moden Approach’, Fourth Edition, Pearsan Education,
a0
2. DanW. Pebamsen, “infroduction to Al and ES", Paarson Educaton, 2007

Reference Books
4. Kewin Night, Elaine Rich, end Nair B, “Ariifrial Infefigence”. MoGraw HIl, 2008
5. Pairick H. Winstan, "Anificial intefigence”, Third editian, Pearson Edition, 200
8  Deapek Khemand, “Ariibclal Intefligence”, Taia MoGraw Hil Education, 2013

Web Rezsources
6. hitps:ingisl agin
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NSRIT | Acackmi: Reguistion 2000 (Rt) | CSE (D6) | 2005003 iweduction 10 B Data | Approved in 5% ACM | Apelicatie ot tha studass
aximitied [rom 202230 and wa l. ACY 2023.24

BEE 2005003 Introduction to Big Data a0 0 3

At the end of he course, students will ba abla o

Mapging with
Code Course Qutcemes Pl Dak
HOS003.1 Ikentify the Knewladie of Big Diata L1, L2
HDs00.2 Demonsirete Hadoop Framework for kandling Big Data L1, L2
050033 liksstrata the Archibectural Concepis of HDFS in Hzdoap Ecosystem - El:
2050034 Pustrata MepReduss Fremewark L1, L2
20080025 Explan Spark & ROD L1,

1. Weally Cantshuting | 2. Modarately Contrituting | 2. Strongly Centributing, for the atizinmen of respoctive Pas
L1 Remember | L2 Urderstand | L3: Apply | L4 Analyze | L5: Evauste | L6 Create. Dok Deplh af Knowledos

Unit |: Introduction to Big Data 9 Hours
What Is Big Data, Evolutlon of Big Diata, Types of Big Data, Scurces of Big Data,5Vs of Big Data, Sig Diata Analyiics, Big
Dita Applicatians, Googla File Systom

Uses of Big Data in Retad industry

Unit II: Intreduction to Hadoop 9 Hours

Introducing Hadoep, Hedoop History, Hadsop<definition, Cornpiaring SOL Databasss and Hadoop, Hadoop Chuster. Hadoop
Mades, Hadoap Fealures, The uikling blacks of Metbop, Namebode, Datahods, Secandary HameNode, Job Tracker
Task Tracker

Hagoop Chastar

Unit lil: Hadoop Ecosystam 8HDFS 8 Hours
Hadoop and its Ecosystem, Hadoap Ecosystem Companents, Hadoap Ecosystams Tocis, Hadoop Distrinuted Filo Syzam,
Cancept of Black in BOFS Aschitechus, Festures of HDFS, HOFS Read and Wirka Mechanlsm, Rack ewarensss m HOFS,
Introctucing HBase, Hive, Pig

ROFS Read'¥nls

Unit IV: Introduction to MapReduce 8 Hours
Hedeop MapRoduce Framewoe, Architecie, Fhases, MapReduce Jab Typas, Lisas of MapRaduce, Techniques to
Oplimize MapReduca Jabs, Limitasions of MapReduce.

HMaofRedice Phases

Unit V: Introduction to $park and RDD 9 Hours
Introduction to Spark, DataFrames - DataFreries role in Spark, Immduction o RDD, ROD oparations, Creating RODs, RDD
Operaions, Working with Key'Vaue Pairs

DaraFramas

Text Books

|- O Edioral Sarvces, “Big Data - Hadoopd, MapReduce, Hive, YARN, Pig. Rt and Datd Visualizsioe”, Slack Bosk
DreamTech Pross, 2019,

Z  Sridhar Alla, “Big Data Anabdics wih Hadoop T - Packs Publications, 2018

3. Halden Karau, Andy Kanwineki, Patrick Wendel & MatalZaharts, "Laaming Spark” O'rely Punlications, 2015

Referenca Books

1. Ghuck Lam, “Hadoop in Acton™, 1= Edifion, MAMNING Publicalions, 2016,

2. Balamurugas Balusamy, Nandhini Abirami R, Sedfedineadry, Amir H. Gandomi, “Big Data: Concepts, Teshnalagy,
and Architeciurs” 15t Edition, Wiey Publications, 2001,

3. Thomas Ed, Wasd Khaitak, Pau Bubder, "Big Data Fundamentsls: Concepts, Orivars &Techniques”, 18t Edifion,
Pearsan Publications. 5016,
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admilled from 2022-23 and wa L ACY 2023-24

Web Resources

1. hitpshadocpapache.ang
2. hitpsspank. spache.ong’

Internal Assessment Pattem

Cognilve Level Imiemal Assazement #1 (%) Iremal Assessment 22 %)
L1 50 L]

L2 50 B0
Tote! {%) 100 100
Sample Short and Long Answer Questions of Various Cognitive Levels
L1: Remamber
1. Define Big Data,
2 List the characteristes of g Data,
% Define Hadoop.

4. What ere Hadoop compangnis?
5. Whal are RDD operalions?

L2 Undarstand

1. Explan HOFS Read & Write mechanisy,

L Explain Reck swarensss in HOFS.

3. Explein MapReduce workfow in detail

4. Describe the working with Kepvalue peirs in RODs.

CONTROL GOPY ATTESTED
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NERIT | Acadame Reguialin 2020 {R1) | ECE | 0EC0N3 Privacy and Secerty in loT | Appraved in 5* ACM | Apmicalig 1or he sludenis sdmisied
from 200023 and woe l, ACY 201

IEE) 20ECc003 Privacy and Security in loT 3 0 0 13
Atthe end of the course, students will be abls o

Mapping
Code Courss Outcomes with POs Dok
JECO031  Understand he basic knowledge of cryplogrmphy, networking and wab securily L1, L2 13
ECOM3.2  Explain Archisecture of kT and its Appicalions L1, 2,13
MECCWAI  Understand the Atacks against 0T System . L1,L2.13
JECO034  Explain Secure Boatsirapping far laT System L1, L213
ECOMS  Undarstand e 1T system secwily and Trust zone L1, L2 L3

1. Weally Conlrbuting | 2. Maoderalely Cantribuiing | 3 Strangly Contrbuting forthe atizinmant of respeciivg Pas
L1: Romernber | L2: Urderstand | L3 Apgly § Ld: Analyze | L5: Evaluste | L6: Create, Dok: Depth of Krowledge

Unitl: Intreduction to Cryptegraphy and Network Securities 8 Houwrs

Cryplography , nefweddng, Wab Sacurly; Secure socket layer and transpon layer securty, Sysem Securly: intruders , Viruges
and retated threads, tnushed systams.

Sgcwve Shall {ESH)

Unit fl: Introduction to loT % Hours
Iritemet of Things {I0T). Need of loT, Appications, Aschiteciure, Enabling techneiogies, loT sazafity and pevacy.

faT profocols

Unit 61 Attacks against loT B Hours
Altacks againsl [T system (hardwass + softwara), Attacks against laT network protocols, Atacks against industry loT

Altacks sgaingf Web systams

Unit IV: Secure Bootstrapping for secure loT system 8 Hours
Trusted boot, Secure boct, TPM and ks usages, Remote atestalion, tamper resistanl-proal-responze hardware and its usage
Bootstranping forfaT

Unit V: loT System Security and TrustZone % Hours
System securty, TrustZone hardwars architechure, TrustZone software architeclures.

Wb securty

Text Boaks
1. Syed Rameem Zehra, Mohammad Ahsan Chishii,"Security &nd Privacy in (b Inteme of Things * 19 Edtion Chapmen &
Z Frifﬁrzj'}sirnmrtr and Privacy in itemet of Things (loTs) Madels, Akjocithms, and implementalions”, Tt Edition CRC Press

Ralerance Books

1. Rawi Ramahkrshran, Loveleen Gaur “Intemat of Things Approach and Applicabilty in Manulacturing *, 1 Ed%on Chapman
A Hall, 2018

2. Vijay Madiseti, Amshdeep Bahga, intemet of Things, A Hancs on Approach”, UnivarsityPress, 2015

Web Resources

1. hifpsites.at . edwhelp.shimil
2. hitpchoms. uffib L edulask
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Ieriernal Asseasmant #2 (%)
0

|
50
100

Sample Short and Long Answer Questions of Various Cognitive Levels

Internal Assesamant Pxtem
Cognitve Level Insemal Assessment§1 )
L1 20
L2 40
L3 40
Total %) 100
L1: Remembaer
1. What i cryplography 7
2. Listthe epplications of loT
3. What s Afiacks against koT system 7
L2; Understand
1. Explain about natworking

2.  Emplain Enabing technologies of 0T
3. Euplain Aftacks againet loT nebwork prolocels

L3: Apply
1. Discus about wed security
2. Wirile about Architecture of IgT

3. Explain Aacks against incustry IoT

frem: 202020 and weef. ACY 2023.24
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NERIT [ Academic Regulssion 2020 (A1) | BEE | ZEED03 Low Cost Automalion | Approved In 5 ACM | Applicabie for the stucents sdmilied
f from 2022-23 and wel ACY 2023.24

mﬁmmmmﬂm 3 0 0 3

Althe end of the course, shudents will be able to

Code Course Outcomes ""Fg{gg““‘ Dok

20EEQHA.Y  Undarstanding eutomalion of assembly fines

MEEQOAZ  Automation Using Hydraulic Systems

HEEODAY  Describe Automafion Using Preumatic Systens

JOEEQAA Emmmamum Electroric Syslems

MEEDDAS  Explain Assambly Automation
1. Weakly Contributing | 2. Moderately Cantributing | 3. Strangly Contributineg, for the sttsinment of respective Pos
L1: Remember | L2 Undersiand | L% Apply | L4: Analyze | L Evaiuale | L6: Create, Dol Dapth of Kn owledge

UNIT | : Automation Of Assembiy Lines & Hours

Emmmﬂﬂ-mnﬂ&mmmﬂem-mFgummhmmw,m“mgﬂ
automation - dassiication, batancrg of assemibly ine usivg available godihms -Tranefar line-mondoring sysiem
(TLMS] using Line Statug - Line effidency - Butler stock Simulation in assembly lne

Tranafar fne-moniiang system (TLMS] wsing Line Stafus, Line afiancy

UNIT Ii: Automation Using Hydraulic Systems 9 Hours

Desgn aspects of various elemants of hydauic systems such as pumps, valves, fiters, roservals, actumulatons,
aclismors, intensifiers ete. - Salecion of hydraulic Muid, practical case Shudiad an hydmull: cecul dasion avd performancs
Bnaysis - Serio valves, eiecio hydradic valves, propodional vaives and thei aaplieafions.

Senvo vaives, et fycreuic vabes, propartionsl valves and their applications

UNIT lll: Automation Using Pneumatic Systems % Hours
Praumatis fundamantals - contml Hmmpmmdpmmmmkg:mmmmmmgu
condiions modules a&nd hese integration - sequerdid croulls - tiscade methads - mapping methods ~ step countar
methed - compound circst design - combination circul design. Pneumatic equipments - sslecion of companents - dasign
calculybons -application - fault finding — hydra preumatic drculls - use of micropecessars for sequencing - PLC, Low
st aromaion - Riobolic drouks

Low cosl audomalion - Robofi chauls

UNIT IV: Automation Using Electronic Systems 9 Hours
Intreductian - vadous sersers - ransducers - sgnal PROCESSN] - sBrvo SYslems - programming of micraprmsassans using
B85 instruchian - programmable logic controlers

Programming of micmpascssons uzing 8088 inglrucfion - engvanyriable agic conlmlers

UNIT V: Assembly Automation % Hours

Types and configurations - Peris delvery al workstalions - Vadous wibratory and nen-vibealary devices for feecing -
hopper feeders, ratary disc feeder, ceniifugal and ariemation - Procct tiasign for automated assemibly,

Froduct design for automafed assombly:

Y e

Text Books
1. Anthony Esposto, "Flid Power with applicabions”. Prantice Hall inemational, 2005,
& mr-'lﬁﬂt P Geover-"Automation, Production System and Compnrier Inteqrated Manufeclunng”, Prenica Hal,
iblications, 2007
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NSRIT | Academic Reguiston 2021 (R1) | EEE | 20EE003 Low Cast Aulomalion | Approvsd in 5% ACM | Applcabln for the ssudents aimiled

Reference Books

1. Kuo .B.C, “Aulomstic conired systems”, Prenice Hall India, New Defyi, 2007,
2, Pater Rohnar, Trdustrial hyc-aulic contral” Wiley Edison, 1305,
1. Mujumdar5.R. Preumatic System”. Tata McGeaw Hill 2006,

Intemal Assessment Pattern
Cognilive Leval  Inbemal Assessmant#1 (%]
L1 50
L2 50
Tatal {%) 106

Sample Short and Long Answer Questions of Various Ceanitive Levels

L1: Remamber

1. What i automadon?

2 et s Preunatic fondamentals?

& What s transducans 7

4. What is swilching circuits?

& What is Bufier stoch Simulation?
LZ: Understand
Explain Line sfficiency.
Explain Sefection of hpdrauic fuid,
Explain Preumatic equipments
Expiain programmable logic controllers.
Expiain Pants delivery af wosksiations.

(=

Intemal Assessrment #2 (36}

from: 2223 and woef ACY 2023524
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NSRIT | Acadsri: Ragulaion 2020 (Fet) | ME | 20MECOD Indusiril Automation | Agproved in 53 ACM | Applicatis ter e shusents admitiad fiom
022-23 and wel ACY 202324

20MEOQ03 Industrial Automation 3 00 3
Atthe end of the course, students will be able to
Mapping

Coda Course Qutcomes with POz Dok
2IMEDDZ Mensty various concepis of autemation and wark part Iransport mechanisms, - L2
AMEDDRZ  Wiustrats the asseribly systems end their applicatians, . L3
AMECIE  Deperibe the impantance of handing systems nd identifcation SySiBms . L1
FUMECO34 Apply the concepits of part famifes and maching cela info verius produchion gyatems - L2
MEDOIS  Recognize the mportance of automaled inspaction and o distinguish the various y i

cantrl aysiems

1. Westkly Canbbuling |2 Moderaiely Contribusing | & Stregly Contribuling, for the afaimert of respective POs
L3: Remermier | L2 Understand [ L3: Apply | L& Analyze | L3: Evaluata | LE: Create, Dok: Depih of Knowiedge

Unit |: Manufacturing and Automation-Over View & Hours
Produclicn systems, Autemalion in production systems, Aulomasion prndpies and siretegles, Reasons for Automalion,
Manufacasing operaticns, Funclions in Manufaciuing, Edormation processing in Menufecanng plant layout. productian
fachities. Basic elemenls of an automated system, fevals of sutomation; Hardware companents for siomation and process
controd, programmable logic controliers and pamons computers. Aulomation for machining oparations.

Unit [I: Assembly Systems and Line Balanging 8 Hours
Process-Assemily ines-manual singla stations assemhly, Manual assembly [ne, aulomaled assembly system-Line balancing
Automahed Assembly Systems - Dasign h:a:nummmeﬂnnfmdmﬁﬂrmmm davices

Unit ill: Automated Material Handling Systems 8 Hours
Automated Matedal Handing end slorage system: Material Handling and Idenffcation Technologies: Material handing,

Unit IV: Manufacturing Cells 8 Hours
Merulactring Systems and Automaled Preduction Lines: Manulactuning systems: components of a manufecturing sysleim,
Singla staficn marulactunng cells, Avlcmated production fines, Apcications, Transfar ings

Unit V: Contral Systams 8 Hours
Contrel Syslams-Process Indusiies Versus Discrate Manudaciurng Indusiies, Certinuous Varsus Discrele Conimt Cantinueus
Contrel Syslems, Discrete Cordrl Systems, Computar Process Conaoé Caniral Recurements, Capabillies of Computar
Cantral,

Text Books
1. Mikell P. Groover, Automation, Production Systams and Computes
Integrated Manufacturing, Kindle Edition, Prentice Hall of India, 2016,

Refarence Books
1. C. Roy, Fobots and Manulschuring Automatice”, Asfahl John Wiley & Sons
2. Krishna Han, "Carnputar Based Indusiia Cortrol”, EEE-PHL 2nd editlon, 2070

Web Referencas

1. wewenplelfitmacin
& weavi btechouncom

B
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22223 and wend A0 202134
Intarnal Assessmant Pattern
g rilive Lewel Intamalissesmant| %) InfamalAssessment %)
L1 a0 an
L2 ] a0
L3 ) 40
Tetal{t) 100 100

Sampla Short and Long Answer Questions of Various Cognitive Levels

L1: Remembar
1. Whatis industris’ automation?
2. What are the diffarent cosls neuded in indusiry in dasigning the particuler product 7
3. What is production voluma?
4. List the calegorization of production system.
& What are the types of automation?
B. What ane [he feaheres of Flesibla Automasan?
7. Winal is factory Lype of Imegral avtomation?
B Define process,

9. What are process variables?
10.What is meant by control system in automalion?

L2: Undarstand
Explair Automation prindples and sirategiss

Compars Marual assembly ine, astomated assembly system

1
2
3. Ihagirate Material handling, equipment, Storage systams, periaanance and location slrateges
4. Demonstrale components of 3 manufaciuing system

8. Compare Conlinuous Coniwol Systems. Discrese Gontral Systems

1. Apply the basic elemsats of an automated system forindustial ausmatice
2. Apply differert fypes of aulomated assembly systems for modaraie planls
3, Apply the Barcode technalogy, RFID for industras sutomation

4, Discuss Automated preduction inas, Applications, Transfer nes

& Design the capabilities of comguter cantrol systams

CONTROLCOPYATTESTED
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NERIT | Academic Regutation 2020 (R1} | BS & H | 205407 Design Thirkieg | Approwed in 5 ACM | Applcable for the shudents admitied from

A022-23 and woef ACY 202324
2054002 Design Thinking T 0 0 3
Al the end of the course, students will ba able o
Code Course Dutcomes :EFFE i
M5HODZ1  Expiain the fundamentals of Design Thinking and imnouation L2
HEHON22 Ernpathiza and analyse model achion plan L2
HEHOD2S Describe the principles of inrcvaion and idea genaration for product design - L
HSHCO024  Apply design thinking lechniques for given tesks L2
HISHOO2E Apply B deessgn thinking techniques or solving problema in varous sectars L3

1. Wesidy Canyicuting | 2. Moderalely Coniributing | 3 Strangly Cartrbuting for the altainmen of respective Pog
L1: Remesnber | L2 Understand | L3: Aply | L4: Analyze | LS Evaluate | LE: Craate, Dok Depth of Knowledge

Unit : Introduction to Design Thinking & Eekirs
Introctuction fo elemerts and principles of Dasign, basics of design-dol, ire, shage, famm es fundamental dosign componens,
Principles of design. Intraduction ko dasign thinking, history of Design Thinking, Mew mabarisls in Industry

Unit U: Design Thinking 9 Hours
Design thinking process {empathize. endlyze, idea & protofypa), implementing tha procass in driving irventions, dasign thirking in
socigl inmovalions. Tools of design thinking - person, costumer, joumey map, brain stomng,  produel  developeners

Unit |0I; Innovation fiiame
At of innovaion, Difference belwesen nnovation and erestiily, role of crealivity and inncuaticn in arganizafions. Creztivey 1o
Innovetion. Teams for imovation, Measaring the impact and vake of creathity. Peodut Deson: problem fosmation, introduction 1o
product design, Pieduct sirategies, Procuct value, Product planaing, produdt specifications

Unit IV: Design Thinking for Strategle Innovation 9 Hours

An eaercize in design thinking ~ implementing design thinking for bettsr process implemert design thinking peacess in various
dugtias, Dasign thinking far Start-ups

Unit V: Design thinking In Various Sectors 9 Hours
Case sludies in Information Technalogy, Finance, Education, Menagement and Retal secor Analyze and Prototyping, Lty
festing. Organizing and inlemneting resulls
Case study lsaming sulcomes:

1. Make use of practical design thinking meshocs In every stage of problam with fae beefp of methed templates

2. Apply design finking fo a prablam In ceder to genarate innavative and vser-centric salutians

3. Empathize with end user and il a new working cullure based on user<eniric approach

4. Pmlotype and run usablily bests for unblased examination of the praduct in arder to identity problem

Text Books

1. Tim Brcwm, Harper Bolfrs, Change by Deslgn, 2009
L. Diavid Lee, Design Thinking in the Class Room, Ulysses Press

Reference Bocks

1. Dwesign the Fulure, Shmatin B Shetty, MNorion Press

2. Wiliarm Licwell, Kritna Holden, Jl Butter, Unhvessal Pringiples of Design

3. Chesbrough H., The Era of Opan Innavation

4. Chitale A K. and Gupta R. C., Product Design and Manufasturing, Prentice Hal
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Web References

hifpasirpiel ae icowrses 10106124
hisps:fenlineccurses. rptal. so.infos18_mgsDipmiow

W tutoeZu netbosiness/presantations. roductifecydeldefaut himl
hifps:/idocs.oracle. comysd/E 11108 _D2ictripdt!. JE11087_H.pc

wanw Dizfilings.com + Home » Markeing » Product Develapmant

hitps: fwann minchogts cornbrainstm, himl
ﬂt!p:s;'mm.qu:ﬁ:ps:lum M- Lo-fenars e-enginaar-your-ompali

mmwmamwwmamm

. hittp v, youtu b comiwatch e2m)| SDEE LM

» Theviruaknsinctor comfforasharening Almi

hittpscidschool.stardard adul. fdesigreesources',, MedeGudeBOOTCAMPRIT0L pdf
13 hitpsalidschoolstanford sduluse-our-mehods 6

£ 8 = &y &h B a
D—;:E_ 00 =i B in Bt b =

14, hilpsfsw.interactizndesion orgMerature arcle!3-stages-in-the-design-fhinking-process 7.

15, hitps:fmwe, nngroup, comiariclesidesign-thinking 9.
16.  hitps:iidesigribinkingfomeducatons.com/desion-hinking/ 10,
17, wwiedesiprthinkingformobil ity omfwg-content/..(Napkin®tch_Warkshest pdl

Activity Based Learning (Suggested Activities in Class) / Practical Based leaming
hitp:idschool slanford eduidghy

Internal Assassment Pattern
Cognitive Level Intemnal Assessment # 1 (%)  Intemal Assessment® 2 %)
L1 20 i
L2 L1 S0
L3 30 i
Total (%) 100 100

Sample Short and Long Answer Questions of Various Cognitive Levels
L1: Rememiber

1. ¥ihat do you mesn by design thinking?
2, How design thinking works within a product develapment process

L2: Understand

1. Euplain the elemests and principles of design
L Differentizte befween creathity snd inncvaion

L3: Apply
1. How design fhinking helped financial secior to gain the congumer ‘trust'?

2002-23 and woel ACY HIT-24

wertanely. combiog/dotumentationireverse-engineering hitpa:suppos imicrosall coman-uskbd 273814
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NSRIT | Academic Reguletion 2020 (R1) | MBA | 204504 Professional Ethics | Approved in 45 ACM | Applicabie for the shudents
admited from 2022-23 and w.a.L ACY 2023-24

IEEJ 20H5X04 Professional Ethics 300 3
At the end of the course, students wil be able fo
Mapping with FOs
Code Courso Dutcomas Pois PeH3 Dok
HZXD41  Undarstand te ethlcs and apply ethics in saciely 3 T L
Disewss the athical issuss relabed b engineering and malze the
BCHSHOL2 respansibiities and rights In the society ; bonkb
2OHSHDAS  Know the code of ethics and incusirial standarts 3 1 21
ZOHSXD44  Understand the rights and responsibilifes of an employes at workplace 3 LI & -
I0HSADA.S  Undenstand envirenmaental eltics and CSR of compenias 3 1 ezl

1. Weally Conlribuing | £ Modesately Contribeing | 3, Steoagly Confribuing, for the sttaisrent of respective Pos
L1: Remember | L2 Undaretand | L3: Apnsy | LA: Anakyoe | LS; Evaiunta | LE: Create. Dei: Dapih of Knavladge

Unit I: Introduction to Ethics % Hours
Meaed and imporance of ethics, objectivas, morals, vakies and athics - integrity - work athic — service laaming - chic viftue =
respect fior cdhers < living peacsfully — hanesty = courage - valuing tme - cooparalion - commitment = ampathy — self-
confdence.

Unit [I: Englnearing Ethics 9 Hours
Samzss of ‘enginesring ethics' - varicty of maral bsues - fypes of inguiry - moral dilememas = moral autonamy - consensug ard
coniroversy — models of professional rofes = sall-niares! — seil respect - cusiors and refigion.

Unit lll: Engineering as Social Experimentation 8 Hours
Enginesring as exparmantafion — enginaers a3 responsdie axperimantens — codes of efhis - industrial standards - a balarced
ouffiook on lew,

Unit IV: Safety, Responsibllites and Rights 8§ Hours
Salety and Risk - Assessment of Safaty and Risk - Risk Benefit Anahysis - Safety lessons from Chalienge - Collecihve
Bargaining - Conddentialky - Conllicts of Interest - Cecupational Crime ~ Professioral Rights - Employes Rights.

Unit V: Global lssues 9 Hours
Multinafional Corporations = Environmental Ethics - Compuler Efhics — Weepons Deicicpment = Engnaers a2 Maragers -
Ceneullng Enginoers—Maral Leadershi g Code of Gonduct- Gomporate Sadal Responsiaiity,

Text Books

1. Nike'W. Martin and Roland Schinzinger, "Ethics. in Enginearing”, Tata MeGraw Hil, Mew Dethi, 2003
&  Gowirdargian M., hatarejan 5., Senlhil Kumar V. 5., “EngineeningSihies”, Preatica Hal of Indea, Hew Diathi, 2004

Reference Books

1. Laura P. Hartman ard Jog Desjarding, “Business Ethics: Decision Making for Persanallnbegrity and Social Respansiblit”
MG Hill Educaton, India Pyt, Lid,, Miw Dalhi, 2013, Web Ralerencos

2 World Community Sendze Cenlre, * Vale Educalion’, Vethathint Publicatians, Ercde, 2011

J.  Chares E. Hamis, Michae! 5. Prichard and Michael 1 Rebins, Engineering Ethiss — Concepts and Cases”, Cangage
Legraing, 2009

Web References

1. wwaonlinesthics.og
2. wwWw.nspe.ong

3. wwwglobaletnka.ag
4. wwwathics.org
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Internal Asseasment Pattern
Cagnitive Lavel Irfamal Assessment 81 [ Inbernal Assessment &2 %)
L1 il 20
L2 40 o
L3 44 a0
Tolal () 100 1040
Sample Short and Long Answer Questicns of Various Cognitive Levels
L1: Remember
1. Listth hesman valoss and explain
2 Give an gverview of Enginearing Ethics
3. What|s meant by Frofessianal Responsibility?
4. What are the safaty lessans ond can laam in the Challenger cass?
. What are employza righls?
E. Whatls the engiveer's role in weapen developmant?
LZ: Understand
1. llusirale e ethical aspect principle of caring or sharing. with an exampie
2 Explain variows acbons of an enginear leading fo dishonasty
3. Juslify e safety and other obfigations of professionsl enginaers
4. Discuss M probliems with &w in anginearing practios
§.  Explain in detad about the effect of informatian on risk assessments
B Explain the role of enginaers as ‘axpert witness' end ‘advisors’

CONTROL COPY ATTESTED
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MERIT | Academic Reguiation 2020 {R1) | CSE {Data Schenne) | 3005508 Fnisning Scheal o Dats Scense |Agproed in 6@ ACH |
Applicabla for the sludends admitied from 2022-27 and we £ ACY 2023-24

BEE 2005505 Finishing School for Data sclence 0 0 4 2

At the end of the course,

Code Coursa Duicomes Mapplng with POs Dok

2005501 Eligble stucents should ba employable PO-R0N2 LiL2La
1. WeaklyContrinting|2 ModeratelyCantribiingis Strongly Contriuting, for the: attainment of respectve Fos
L1:Remamber|L2: Underslancily:Apph| L4:Analyze|L 5 E valvale|L 6-C reate. Dot Deplh of Knowlsdge

AWS, Web Scraping, Fulltack, Front End, Andraid App Deveiopment

Iitfprs:fiwanw. ek & coiblog!aws-ve-azursd
Fitlps. e wdschonls comiiml
htips:fevn wlachools comicss!

Fitlps fwwne. peek sforgeeks organcrold-app-deveicpment-mdamentats-dar-beginners!

R
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MSRIT | Academic Reguistion 2020 {R1) | GSE (Data Science) | Summer Intamship #2 | Appraved in 42 ACM |
Applicabls far e students acmitted fram 2022-23 and w.a.l. ACY 2023-24

N Summer Internship #2 6 0 0 30

Al the and of the coursa, students will be abie fo

Mo, Course Cutcomas

Demonsirate the theorelical leaming outcomes

Iriegrate theory and practice dusing gradustion

Comprehend the industry practices in the relevant and alied fieki of study

Deveinp commurication kil in berms of oral, written, and graphical communications

Develop problem soiving skills

Develop work habits and teamwork In @ mullidiscipinary sefting for a successful career aftar
orzdustion

Note: Al the abave course oulcomes are relalively mapped to all POs as & caters o 2l program oulcomes

o e e P .

&
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NERIT | Academic Regulation 2020 (R1) | CSE (Dala Science) | Ful Semester Intemship | Approved in4® ACM |
Applicaile for the studants admitted om 2022-2 and we.l ACY 2023-24

IN  Full Semaster Internship 6 0 0 &
Af theerd of the course, students will b2 ghle to

Mo. Courss Duteomes

Recogrizes and sticulates the conpophual knowledge involvad in the task underaken
Siarch and professanally use the approprisie rescunces required o accomplizh the task
Damansirale e thaoratical lmaming culcomas of the domein in laak ondedaken
Communicaba wad in varous forms approprakely

Demanstrate & professiona behavioar with improved inber-personal skilis
Cacefinate with peapla from ier and muti-dissplinary sefing
Mote: All the sbave course aulcomes are relatively mapped 1o s POs as & caters to all program culcames

o n B £ Ry -l
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MSRIT | Acadenmic Reguiatian 2020 [R1) | CSE (Dt Science) | Capstane Projact | Appeoved in 4% AGM | Applicale for
ihe shudents sdmittad from 2022-23 and waef ACY 2023-24

IN  Capstone Project [ Interdisciplinary Project 0 0 0 &6
At the end of the course, students will ba abile o

Mo, Course Outcomas

Demanstrate the application of theanstical cancepts of domain

daniify the eppropriate beols and methodologias for accomplishing tha peoject
llustrate the use of prejiect management princples

Damansirats e various fomms ol communication

Exhibdt professianal bohaviour with inter and muilf-tiscipinary settings
Note: Al the above cowsa outcomes are relafively mapped to all POs as it cales to all pregram oulcomes

T TR T

CONTROL COPY ATTESTED
[ Moo clbegad

Chairman

Board of Studies (CSE -DS)

150




WERET | Academic Regulation 2030 (R1) | G5E (Data Science) | 2005 H0 Tex) Analylics | Approved in 32 ACH | Apslicable
for the students admitted fram 2022-23 and w.el ACY 2023-24

IEEN 200SHO1 Text Analytics 4 0 0 40
At the end ef the course, sludents wl be abie to

Goda Coursa Outcomes HEF:E?* i
2005H01. 4 :“"““.ﬁ' lhe basic concepls of Natral Languege L1,L2
2005H0.2  Understand $he bawt analytics framessork, L1, L2
2005H0.3 Understand $ha concapls of Text Summarization. i L1, L2
2005HA  Apply difiererd techniguas on Taxt Similarity L1, Lz L3
20054015 Analysing the concepds of Semanitic and Sentimant Analysis L1, LE L3

1. Weaidy Caoniributing | 2 Moceralely Conlrbuling | 3, Strongly Conbributing, for the attainment of respective Pos
L1: Remember | L2 Ungerstand | L3: Apply | L4: Analyza | L5: Evaiuate | LB Craste. Dak: Dapth of Knowledge

Unit I: Nafursl Language Baslcs 9 hours

Naburdl Language: Philoscphy of Language,Acquisilion and Usage, Language Syniax and Structure Language Semantics,
Mabural Language Processing: Machine Translation Speech Recogniion Systems,Cusstion Answarirg Systems Contextual
Recognifion and Resclulion Tex! Calegorization, Text Summarization, Texd Ansiyvlics

Speech Recogniion Systam vevsus Canfextual Recogniion spsiam

Uinit Il; Text Clazalflcatlan@hours

Automated Ted Classificafion,Classification Algerfhes: Mulfinomial Nafve BayesSugper! Vectar Machines, Evaluating
Cfassification Modals Bulding a Muli-Class Classificaion System Applcations and Uses Festure Extraction:Beg of Words
Madel, TF-IDF Mode, Advanced Word Vectorization Models, Uinderstanding Tex Syntax and Strusture:Parts of Speech (POS)
Tagging Dependencybased Parsing Shallow Parsing, Canstihency-hased Parsing

Dagision lnag

Unit I Teat Summarizationd hours

TemtSummarizstion &9 Information Extraction: Test Normaflzation,Festure Extraction:Keyphrase ExtractionWaighted Tag=
Based Phrase Exiraction, Topic Modelinglalent Sermanse indexinglatant Dirichlel Allacatior, Malrke Factorizafion,
Automated Document Summarization, Lalen Semantic Analysis

Non-negalive Malrls Faclovization

Unit IV: Text Slmilarity and Clusteringd hours

informaton Rewieval (IR), Faature Ergivaeeing, Similarity Measures: Analysng Term Simierity, Manhatian Distance, Euclidean
Distance, Analyzng Document Similaity: Cosine Distance and Simslarity Documeat Clustering-K-maans Clugtering Ward's
Agglomerative Hlerarchicsl Clusiering

Hamming Dislance, K-8 Clustering

Unit V: Somantic and Santiment Analysis® hours
Semantis Analysis:Analyzing Lexleal Semantic Relations, Word Sense Disambiguation Nemad Entity Resogrition, Propositional

Logic.Firsd Ordar LogicSenimant Analysis:Supervisad Maching Leaming Technique. U Supervised Lexion
Techniques,Camparing Modal Perlormancas ok : ' s

Samanfic Repragariations
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NSRIT | Acadernic Regulation 2020 (RY) | CSE (Data Sclence) | 2005H1 Text Analyics | Appraved in 34 ACM | Appicable
for the studants admitted fram 2022-23 and weaf ACY 201324

Taxt Books

1. Dipanjan Sarar, “Tan Anattics with Pythen | & Praciiionar's Guida to Matura! Language”, 2+ Edition, Apress,
015

I Akshay Kuluami, Adarsha Shevananda, "Hatural Language Processing Reipas: Unlooang Text Data wih Maching
Learning &nd Deep Ledming Using Python”, 14EditionuApress, 2018

Roference Books
1. Birds, KlienE. and E.Lopar, "Matural Language Processing with python”, 12 Edifan O Reilly Media lag, 2000

Intemal Assessmant Fatiem
Cognitive Lewvel Inlema Assessmenl #1 %) imiemzl Assessment #2 (%)
L1 & 35
L? 4l a5
L3 | 30
Todal %) 100 100

Bample Bhort and Long Answer Questions of Vadous Cognitive Levels

L1: Remambar

What iz Nabural Language Processing?

List out the fhree phases of ransler mode! in Mashine Tramslation,
Whalis POE tagging?

Cefing k-means clustaring

Whal do wau mean by natural lenguage and compaier anguage?

n Bt P =

L2: Undarstand

Explain the process of mulli-document summanzation,

Discuss about MLF and MLU

Descrioe weevalualion melrics avallabla for e classification

Expiain baxt summarization and mudtiple documant laxt summarization withnaat dagram
Explain about Wand's Agglomarativa Hisrarchical Clusbering

L3: Apply

1. Apply tha nzve Bayes clazsifier approach ta Word Sanse Disambiguation inkLP
2. Apply the significance of Weed Sense Disambégualion in NLP
3. Evaluste the archfasiune of an nfermation Retrieval systam with & nestdiagram

o e g3 3
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NERIT | Academic Reguistion 2020 (R1) | C5E (Deta Science] | 2IDEH0Z Compulational Staistics kor Data Science |
Approved in 39 ACM | Applicabla for the slirdants sdmitted from 2022-23 and welk 8CY 2023-H

52N 20DSH02Computational Statistics for Data Science 4 0 0 40
Af the end of the course, studants will be able o

Cods Coursa Outcomos Bapping  with Dok
POs

DS 1 Deserdhe the process of ransfming daka devalopes L1 L2

bo data seisstiet '
2005H12.2 Explain the key abjactives of data scence 11,12
2005HIZ.3 Chassily the techniques used for data cieaning : 11,1213
2ODEH0Z 4 Explain the echnigues used for data mining L1 L2 L3
2005H125 Explain the staps in successhd stafisfical analysis

of sk 11,1213

1. Waakly Coniribuling | 2. Moderstaly Cortribeting | 2 Strangly Contributing, far e attainment of respactive Pos
L1: Remembier | L2: Understand | L3: Apply | L4: Analyze | LS: Evaluate | LB: Croabe, Dak: Dapth of Knowledge

Unit k TramsRicning from Data Developer to DataSclantistd hours

Data developer thinking ,Otiectives of & dala dewelopar - quenying or mining - Data qualty or dala cleansng, Dala
medalling, Issue or insights, Thought procass, Developer versusstentisd - Mow dala, newsource, Quslity questions,
Quarying and mining, Perfarmarss, Financial reporing, Visualizing, Tools of the rade

Advantages of thinking iks & date scieniist

Linit Il: Declarng theObjoctivas howrs

Key objectives of data seience - Collecting data, Processing data, Explaring and visuaizing dats, Analyzing the data andior
&pplving machine learning 4o the data, Deciding (or planning) based wpon acquired insight, Thinking fike a data scientist,
Bringing staistcs info data scienceGommon termirology, Statistical population, Probabilty, Falsn positives, Statistics!
inferenion, Ragressian, Fitting, Categorical data, Classification, Clustering

fafa mining, Dacision freas

Unit lll: A Davslopes&@x2T;s Approach to DataCleaning® hours Urdersianding basic data claaning - Common date
istues, Contextual date issues, Claaning techniques, R and common data [ssues - Ouliars - Step 1 = Profling fhe data,
Step 2 - Addressing the outiiers, Domain expentisa, Validity checking, Enhanaing dats

Harmonization

Unit Iv: Data Mining and the DatabasoDevelopord hours

Dala mining - Comman sachniques, Visuaization - Cluster analyss, Comelstion anatysis, Qiscriminant analtysis, Factor
snalysis, Regrssion analyss, Logislic analysis, PurpossMring versus quening - Choosing R for data mining -
Visuplizalions, Curnent smaokars, Missing valugs, A Custer anabysis

Dimensional reducion

Unit V:Statistizal Analysls for the DatabaseDeveloperd hours
Dl analysis - Looking closar, Statstical amalysisSummarization - Comparing groups - Samples, Group comparisan
conclusions, Summarizaion modeling, Establishing tha nature oidats, Successhul statishcalarahyais

R and siatiafical analsis
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Approved in 3 ACM | Applicable for the students admitied fom 2022-23 and wed, ACY 2023-24

Taxt Boaks
1. Jamas D. Millar, “Statistics for Data Science”, 224 Edilion, Pacid Publishing, 2017

2. Petar Bruce , Andrew Bruce , Peler Gedeck, “Pracical Slalistics dor Data Scientisis: 80+ Essential Concepls
Using B and Pythan®, 2 Edition, Shretl0Rally, 2020
Referance Books
1. “Statistics for Beginners In Data Sciance: Theary and Applcations of Essential Stalistics Concepts using Pythen
[Machine Leaming & Data Sclence for Beginners)”, 3# Edition, A Publshing, 2020

Intamal Assecsment Pathom

Cognitive Loval Internal Azzeaament #1 (%} Infermal Assessment #2 [%)

LY 40 30
L2 40 H
L3 20 4
Tolal [%) 100 100
sample Short and Lang Answer Questions of Varous Cognitive Lavals
L1: Romember
1. Explain e node of data sclentist
2. List $he keyobjeclivesofdataseionos
4, Defina dala cleaning
4. Dedne daia mining
5. Defrad=iasnahsels
L2 Undarstand

1. Explain the steps for ransitioning Inbo & dala scientist mindset
2, Explain the dala cleaning fachniguas

3. Describe the data mining technigues

4,  Explain the siops in successful siatistical anabesis of dats

L3: Apply
1. Explain the differencasbatweanadatadevelcperandadatascientist
2 Analysa thecommandaaissuasusing B

H\. = ""“H_ﬂ_ﬂmn-—-ﬂl-ﬁ:': .
CONTROL CCPY ATTESTED
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HERIT | Academic Regulation 2020 (R1) | G5E (Data Science) | 2005H03 Introduction to Tableau | Approved In 3 ACK |
Applicatie for e students admitied from 2023-23 and we.l, ACY 2023-24

N 20DSHO3Introduction to Tableau 4 0 0 40
At the end of the course, students wil be able to

Code Course Outcomes i S
20D8H01.1 Understanding aboisd Tablesu Deskdop Li.L2
HDEHI.2  Undarstanding ha woring Dimanalons and Mess e Lt L2
2005HIN.1  Establsh the Data and Visualizing Data - L1 L2 L3
ZDSHI 4 Understanding adding workshests ard crealing dashbaards L
H0SA.S  Understanding Publishing, sharing Tableau Workboows L1 L3

1, Wealdy Confributing | 2 Moderalely Conlriuting | 3, Strengly Conlribuling, for the attainment of respective Pos
L1: Remember | L2: Understand | L3: Appty | Ld- Analyze | LS: Evaluate | L6 Create. Dak: Depth of Knowladge

Unit It Getiing Started with Tableau  § hours
introduction to Tatdesu, Starting with Tableauw. Taking Tableau for iest drive, undenstanding what you're sesing, analysing
dala, Criateg the Dashipasnds

Knowledge an Data Modaiing and Bf concepls, Tallasy Server, Tabissn Onling, Tebleau Dogkip

Uinit Il: Understanding the Baslcsd hours
Gedling to Know the TableauDesktop Emironmant, cannacting to your Data, Working with Dimensions and
Measures, choosing chart types, Medifying your View

Expaniancs with fools (ke Microsalf Excel end Googis shoals

Unit Bi: Bringlng bn Datad hours
Urderstarding Data Cornections, Connecting 1 Data- Preparing your Osta, Establishing a Cannection bo Your
Diata Source, kedgming your Data Fresh, Visualizing Data

Hanling Deda Basas and Proficiency in SOL

Unlt IV: Analyzing Data3 hours

Unﬂerﬂa:ﬁﬁu lhe Tableaw Deskiop enviremenl, Consideding Data Display oplions, Adding Warksheets, Creafing
Daskibo

Dats Prapricessing lechriques

Unit ¥': Publishing and Sharlngd hours

Publeshing Workbocks- Understanding Publishing, sharing your Tablesu workbooks, Provifing Access ip anatals, Sharing
Filas with Tablean Readar

Tebiaay Sanvy, Tablnaw Onlive, Hosted sites M Kaggi

Taxi Books
1. Mally Monsay, Pal Sochan, *Tableau for Dummies', 1#€diton Willey Brand, 2020

Referance Books
|. Werlaen Meier, Dawld Baldwin, “Mastanng Tableay 201517 2 Sdifion, Packs, 2019

4. Jan Srnup, Ruben Oliva Rames, "Advanced Analvfics with B and Tableau®, 19Edition. Packl. 2020
Wab Regources
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Appicabie for e studenls admitied from 2022-23 and we.l. ACY 2023-24

intarmal Assoassmant Pattern

Cognitve L Intamial Assassmant #1 (%) Interrial Assassmant 82 (%)
L1 W 0
L2 an 40
L3 40 40
Takal {5} 00 00

Sampia Skort and Long Answar Quastions of Varous Cognitive Levals

L1: Rameambar

Wnat is data visuslizatan in Tabdeau?

Whal are the differences babween varicus Bl 1ok and Tableau?
Winat ane the diferent Tableau producis?

What iz a paramster in Tableau?

Tl maa i diferant connections o make with 3 datasst?

LZ: Understand
. Explain how generally perform load tasting in Tablaau

N ek

Witial is the differenca Detween Tablea and other smilar tools Tke QUK View ar B3 Cogros?

1
2. Bhaw the dilerence between a iree and heal map
3,
A, Explain when o would use Joins Vs Blanding in Tablam
L3: Apply
1.
2.
.

Apply wvarlous fypes of Gllers in Tablesy
4. Apply dBerent types of joins in Tablaau

Giva the endity relatioralip diageam for Mela COMN database and expiain 35 anchileciure
Miake use an example of organizafion’s sales. display the ton five and battom five sales In the same vew
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HERIT | Academic Reguletion 2020 (R1) | GSE (Data Sdence) | 2005H04 Recommender Systems | Approveed in 45 ACH |
Applicable far the shudents admitled Trom 2022-23 and wef ACY 307324

HEN 2005H04 Recommender Systems 4 0 0 40
At the end of the course, studznts will be abie o

Cods Caurse Dutcomas

Z0DEHO41  Design recommendation system for 2 paricular spplication dormain,

20D5H04.2  Evaluabe racommender systems on tha basis of metrics such a5 acturacy, rank sccurscy diversly, product
congrage, and serendip iy,

20DGHM.D - Explain User-based recommendation, knonfedge-based recommender systam.

2008H044  DufireOpporiuriies ko ybiidizalion, Manolithic hybridization.

20DSHOS.S  Mendfy hyteidlzalion dasign, Weighted, Swilching. Mixed. Pipelined hybridization,

Unit Eintroduction & Hours
Cvendew of Infarmation Retrisval, Ratrieval Modets, Search andFitaring Techriques: Redevanca Feadback, User Prafies,
Recommender system functions, Makin cperalions, coveriance matricas, Undesstanding ratings, Applications of
recommendationsystems, [ssues with racomemendsr syshem.

irarmafion Fedngval

Unit ll: Content-based Filtering 9 Hours
High level anchiteciure of content-hased systems,Advantages and drawhacks of conteni-hased fiing, ltem profilas,
Uiscovering festures ofdecuments, pre-prosessing and feakure axiraction, Obtaining item features dom tags, Mathads for
ieamirg user peofiles, Similanty based retievel, Classficalion algorithms.

Frg-frocessing

Unit Ill: Collaborative Filtering 8 Hours
User-besed recommendalion, Hem-based recommendation, Mode! hasad approaches, Mali faclorizsiion, Altacks an
vallaborative recommender systems. Types of Recommendar Syziems: Recommendsr gyalems in personalized weh search
knowiedge -based recommender system, Soca tagging recommendsr systoms, Trust- cenrc recommendations, Group
mesammenter Bystems

At (s hovization

Unit IV: Hybrid Approaches 8 Hours
Dpportunities for Fybridizalion, Monolink: Hybedizalion Design: Feature combination, Festure augmenlation, Parellelzed
hitvidization design: Wedghied, Switcting, Mixed, Pipolined hybridization dosign Cascade. Meta-level, Limatians of
hybridization strategins.

Faefure augmesdation

Unit V: Evaluzting Recommander System 8 Hours
irtroduction, Gereral preperiss of evaluation research, Evaluation desigrs Accurasy, Coverage, conficance, navally,
diversity, scalability, senendipity, Evaluaton oo historical datasels, OMine svaluations,

Evaluafion on Aisfoncal datasals

Text Books

1. Jannach O, Zanker M. and FelForing &, Recommender Systams: An Introduction, Camiridge Unhversily Prass
{2019), 1sted.

& Charu C. Apgerwa!, Recommander Systems: The Teafbock, Springer (2045}, 15t ed

Refarence Books
1. Rioai F., Rokach L., Shapira 0., Kantor 8.2, Recammender Sysioms Handbook Springer(2071), 15t e
2. Manoussis N., Dvachsier H., Verbert i, Duval E., Recommender Systems ForLeaming, Springer (2013), Tsted,

Web Resources
1. wesgeeksforgesks com
2 weensanfoundery com
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MNERIT | Academic Regulation 2020 (R1) | CSE [Data Sciance) | 2005H0S Programming for Anaiiics asd Data Processing |
Appraved n 4® ACK | Appficable for the students sdmithed from 202223 and wal, ACY 2023-34

m 20DSHOS Programming for Analytics and Data Processing 4 0 0 40

Al the and of tha course, shudans will ba abla ko

Code Courge Qulcomss

2002H05.1 Dezcribe the process of dala analysis
200EH05.2 Explan this [ypes of regrassion in dala analytics
2O0EHI53 Classdy the lechniques used for dala analylics
200EH05.4 Explain how pandas Iz usad for data anahvsis
20054055 Explain the applications of data snalylics

Unit | : Imtroducticn 1o Dala Anabytics 8 Hours
Cain Arabysis, Undersiandieg the naluee of daka - When ihe dola becomes information, When the informalion becomas knowiedga,
Typas of dala, The dala analysis process = Problers definifion, Clata extracion, Dala preparation, Date exploration/Visugtizatian,
Pradicive modefing, Model vaidation, Gualtative and quantilative data analyss, Prihon and dala anaysis

Cpon dafa

Unit Il ; Rogression for Data Analysis 8 Hours
insroduction - Chiepter Rosdmap, Regression, Linear Ragression - Dalaset Description, Pronablisic Inlerpretation, Oplimization
Maingd, Logisiic Fegesson - Problem Defintion, Logistic Function, Frobabiisic Interpretation, Opimizatiaon Melhad,

Protiams of Rogression - Undarliting and Overfifing

Unit [0: Data Analytics Technigues 5 Hours
Tramsilion from Refational Dashase 1o Big Dala, Retatonal Dalabase Inroduction to Big Dals, Refsionsl Data vs. Big Data.
Evolution of Bl Data, Tocks and Technologies for Big Data Procsasing — Teoks — Theift, Zookeeper, Hadeop DFS, Resaurce
Managemenl, NoSOL Databasa: Unstructured Data Managamenl - Apache HEase. Apache Camsandra, Data Processing - Baich
Fracassing, Distrituled Stream Paocessing,

Graph Frocessing

Unit IV : The Pandas Librany 8 Hours
Fardas: the pyihon data analysis library, Inslaladon of pandas = Installation fram anaconda, msiakation lnam PyPL lastalation on
Linux, Testing yeur pandas stallafian, niroducion (o pandas data stuciuees - Me seies, The dala kams, The index abjects,
Functionaiiies on indexes — reindaxing, dropping, Arithmatic aad data algrment, Funetion spplcalion and mapping.

Hiargrzhica! indwxing and leveling

Unit ¥ : Data Analytics Applications 9 Hours
Big Data: prospects and applications in the bechrical and vocaional education and frainng sactor,

Sparts analiics: visusizing baskebal moords in graphical foem, Analysis of raffic offerses in iranspontation, Intusion deleckon for
kig dala.

Hialhy carp socuniy analysls

Taxt Books

1. Fabio Nah, Python Data Analyfics with Pandas, Numpy, and Malplsti®®, 2 Edilion, Apress, 2018,

Z, Mokiuddn Ahmed, Al-Sakib Fhan Palhan, Data Analtics Cancepls, Techniquas and Sppications”, CRC Prage Tayler &
Francis Grewp, 2014,

Raferonce Books

1. deffeey Aven, "Data Anabdics with Spark using python”, Addison-Weskey Professional, 2018
Wab Rescurcas

1. www.sarloundany.com
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2 BEps Swws javalpoint comipyinon-datz-analytics
3 hifpacidas fair wainingiblogsidata-anatics tutcrisl
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NSRIT | Academic Reguiation 2020 (R1) | C-3E (Data Sciance) | 2005H06 Descriptive end Inferential Statisics | Approved in 4
ACM | Applicable for the students admitiad from 2022-23 and w.ef ACY 202324

Eﬁﬂﬂiﬁiﬂmﬁpﬂvnlndhhﬂnﬁﬁmﬂiﬂﬂ 4 0 0 40
At he end of the course, siudants wil be able Lo

Coda Couwrse Dutcomes

H0HHDS.Y Demonstrate an Undemtanding of descriplive slafstics

H0EH062  Demonsirate an Uinderstanding of managing cata by various bivariate distisulions
HODEH0E  Show anunderstanding of how bo appéy linear regeession $o enalvsa problems
Z0DEHDGA  Show aworking knowledge of Samping, samplng distibutians, and confidence morvals
H0EHEES  Understanding the diflerent mathads stafstical data analysis

Unit I: Statistical Varabdas and Univariate Frequency Distrioutions 8 Hours
Seale davels of messurement, Raw data sels and data malices, Absolute and relatve fequences, Empincat cumulative
digiibusion function (discrete data), Empirical cumulslive disiribuion function (eantinuous data)

Discrale Data, Confinvous Dala, frequency
Unit II: Measures of assoclation for bivariste distributions 3 Hoars
{k = 1} cantingency tables, Measures of association for the melrical scale level - Samgle covariance, Bravais and Pearson's

sampie corrglation coslfcient, Measures of essociaiion for the ordingl soale level Measuras of associafion for the nominal
scala el

Measures of Contral Tandancy, Meesures of Vanabity (Range, IOR, Samgf Variance, 5TD)

Unit lll: Daseriptive Linear Aegresslon Analysls 8 Hours
Method of least squares, Empirical regression Bre, Coaficiont of datermination

Lingar Ragrassion

Unit IV: Random Sampling of Target Populations § Hours

Randam sampling methods - Simpée random sampdng, stratified random samping, Cluster random sampding, Paint
estmaler funclions

Standard Univariale Probatility Disinbudions

Unit V: Blvariate methods of statistical data analysis 9+ 3 hours
Carrelelicn gnafysis and inear regressicn- Hesl lor a cormelafion, F<test of a regresslon model, -test fr e regression
coeffcients, Rank comedation analysss, i 2-test for indepandance

Ore-waty analysis of variance (ANOVA), One-sample § F-pasdnass—offi-tas!

Tauxi Books

1. Hank Van Elst, “Founcatiang Of Descripthve And Inferential Sta¥sics®, parclT GmbH Erfisiralz 15 50677 Kiin
Germany, H018.

Ralerance Books

1. Henk Van Elst Fousdations Of Dessrplive And Infarerfid Stalissics”, Belrebswinschalt und Managemeant
Karkhochsenule inemational University, 2013,

2. Or hiichasl J da Smith, “Statistical AnabysisHandbook”, The Winchelsea Press, Drumiin Publizations, Dmiin Secaity
L, Uk, 2018-2021 Edition,
Wab Rescurces
1. hffpahavesstatsred comiSalsRelB zmple. pdl
2. hipsidinptelacinfcourses 11105/ 11105045/
3. hfpsiinplelacinicourses™ 11049 111041200
4, hipsidinplel ac.infeourses’ 1105 11105043 ”
e e ana
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NSRIT | Academic Regqulation 2020 (1) | CSE (Data Sclence) | 2005H07 Diala Analysis with MATLAB | Approved in 42 ACH |
Appicabie for the students edmifted fram 2022-23 and w.a.f ACY 2023-24

IEEN 20D5H0T Data Analysis with MAT LAB 4 0 0 40

Al the end of the course, students will ba abi 1o
Codm Coursa Outcomas

2003HIT.1  Idestify how [0 prepane Bhe dala for analysis
2003H07.2  Descrive linear regression analysis

0035073 Apply the Fourier analysis and calculata FFT
20035074 |Nustrate sbout ime serias objects and methods
200EH07.S  Demonsirsle me saies bools

Unit | : Preparing Data for Analysis 2 Hours
MATLAE for Data Analysis: Intraduction, Galoulations on Veclors end Matmices, MATLAR GLUIS T Data Analyss

Relaled Tootaves, imponting and Exporting Data, Flofing Date: Introduction, Example-Leading and Platling Date. Removing
2 Inberpedating Missing Valass: Represanling Mssing Dala Values, Caloulating with Mahls, Remowing MaMs from the Datz,
Inderasialing Missng Data, Remaving Outiers

Exampig-Using MATLAE Data Statistics

Unit Il : Linear Regression Analysis 8 Hours
Linear Regressia: Inrodushion, Residuals and Goodness of Fit, Wnen to Lisa (ha Cunve Filting Tooloo:,

Comelztion Analysis: intradiction, Covariance, Comelation Coeficlents, Interactive Filting: The Basic Fisling GUI, Preparing far
Basio Fisiing, Opening the Basic Filling GUI, Programmalic Fitdng: MATLAB Functians lor Polynomial Modals

Example-Diata Fitling Using MATLAB Functions

Unit lll : Fouriar Analysis: % Hours
Fourier Analyss-Introduction; Funcfion Summery, Calculating Feurier Transforms, Example-Lising FFT to Calculste Sunspat,
Magnituda and Phase of Tearaormad Data

FFT Lawgih wevsus Performance

Unit IV : Time Serles Objects and Methods 9 Hours
Tima Series Objecis: Introduction: Time Series Data Sampe Exampls — Uisng Time Series Objects and Methads Creating
Time Serias Objects, Viewing Time Sares Djects, Modifng Time Series Units and Intsrpatation Method, Dafining Events,
Tirea Serles Methods: General Methods, Data and Time Maripulation Methods, Evant Mathods

Statistical Malhoos

Unit V Time Series Tools 9 Hours
ninaduction (Opsaning Time Senies Tools, Gotling Help, Time Seres Tooks Windaw , Time Serias Tools Workfaw, Genaraling
Reusable M-Code, Imporng s Exporing Data: Types of Data You Can Impert, How b Import Data , Changes to Data

Reprezentation During import importing Dats with Missing Valies, Ploting Tima Seres ‘Types of Slgés in Tima Saries Toals,
Craatirg a Plcd

Histograme, XY Piods

Text Books
1.*Mallab 7 Dala Analysis” The MathWare 2007

Rofarance Books
1. lirfan Turk, Practical MATLAB", Agrass 29
2 Areshiaimpowr,Fundamentals of Data Science with MATLAB®, Arashiadmanur 2020,

Web Resources

1. hitps:in.mathworks comivideos/matiabJor-date-analylics-152586 1909288 Himi

2. haps:iinmatiworks comiproductsimatiabidata-analysis. im|

3. hps:Minmathworks.comvideas/data-analytics-with-matlab-S3068, htmi?s_tid=vid_pers_racs
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NERIT | Academic Regulstion 2020 (R1) | CSE (Data Scienca) | 2005H08 The Essantal Elements of Prediciive Anaiytics and Data
Mining | Approwved in 4@ ACM | Applicable for the shudents admiied from 2022-23 and w.ef, ACY 2023-24

20DSHOB-The Essential Elements of Predictive Analytics and Datamining 4 0 0 40

Al the end of the cowrse, students wil be able 4o

Code Course Quicomes

2005H08.1  Drascribe the preliminarias of Data Mining concepts

2005H08.2  Apply Dacision tree, Support Veetor Machine for Data Clasalfizatian

[OSHDA.S  Explain the concepls of Regression Methods, Association Analysis, and Clastaring
2005HDBA  INustrate the basics of prediclive analylics and Data Preparstion, Descriplive Statistics
2005H08.5  Apply tha Pradictive Models using Regression on a given dals s

Unit 2 Intraduction, Data Mining process 8 Heours
Intrecuciion b Dala Muing, Types of Data mining, Dats Mining Algorithms, Data Mining Process: Frior Enculadge, Data
Praparation Modeling Applicatian Knowledge

Intraduction to Prodictive Analyties: Prodiclive Analyics in Acton, Anaiylics: DescripSive Analyics, Predicve firalyfics,
Regression Analysis, Oppartunibies in Anaivtics

The cesa for Dats minkg, whet Dada miming is Mo, Frodiciive Anahdics Model, Maching Laarning Technigues

Unlt II: Dists Expleration , Classifcation 9 Hours

Data Exploration:Objecives of Dala Sxploraiion, Data Sels, Descriptiva Statistics, Data Visuaizadon
Classificatton: Decision trees, Rule Induction, H-Nearest Meighbors | Majve Bayesian Artificial Neural Nabwarks, Support Veclor
Machings

Ensamble Learnars

Unit Ill: Regression Methods, Assoclation Analysis, Clustaring & Hours
Regrassion Methods : Linear Regression. Logislic Regression, Assaciztion Analysls ‘Concepts of Mrning Association Rules,
Apriod Algarithm, FP-Grawth Algorifim

Clustaring :Types of Clustering Techriques, K-Means Clustering DBSCAN Clustering

el crpanizing iaps

Unit IV MHMMWW.WTWFNHMWM.HﬂNﬂW 4 Hours
Slalistics Tell U3, Prediclive Modets Using Regression

Predictve Anatics in Action, Anahics Landscape, Anaiytcs: Descipive Predicive Analylics, Regression  Analysis,
Clagsification of dala © qualilative varsus  Quantitative Scales OF Maesuremenl Data Preparation Metheds Data sots ard Dets
Partitioning  what do Deseriplive Stafisics Tall US :Descriplive Analytics The Rale of fhe Mean Madian,and Made Vardance and
Distibution, The Shape of the Distribution Cavarance and Correiation, Variabée Reduction Hypalhesis Testng Analysis of
Varianoa ANV

Chi square FIt tafisfics, Implemenistion of Regression in SAS Entarprize Aingr

Unit V: Predlctive Modals using Regresslon, Predictive Modals using Decislon Trees 9 Hours
Prediztive Medels Uising Regressicn: Regression, Ordinary Leas! Squares, Simpis Linsar Regression, Mulipie Linear Regressian,
Principal Componant Regression, Lagistie Ragression

Prrediztive Medels using Decision Tress: what is a Decision tree, crealing a Dacision tree, Classifization and Rearession Troes

Hinary Logisiic Ragression, Dafa Pariiions and Dasisicn Troes
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NSRIT | Academic Regulafion 4020 {R1) | CSE (Date Scence) | 200SHOB The Essandal Elements of Pradictive Analyics and Dala
Mining | Approved in 4% ACM | Applicable for the students admited frer 2022-23 370 w.a f ALY 2023-24

Text Books

I Viay Kolu and Bala Deshpande , Prediclive Analyfics and Deta Mining”, Elssvier Scence 301

2. Dursun Delen, Pradiciive Analyies:Data Minirg Machine Leaming and Dafa Sclence for Fraclilioness”, Sacand
Edition, Pearson Edweation 2021

3. Daniel T.Larcse and Chartal D Lamse,"Dasa Mining and Pradiclive Arahtics”, Second Editigr, John Wiey, 2015
4, Ran Kimbaerg,B.0.MeCullough, “Furdamandats O Predicive Anaiytics wilth JMP” Second Edition, SAS lastilule 2018

5. Richand "-I'.“tl:il.lﬂTg'.'-h'ﬁr H.Hﬂﬂmrh_t.'ﬁ'um? Cecouccilella Halawi, “Applyrg Predicioe Analytes”, = Edition,
Springer, 2018

Raferanza Books

1. Dean Abbo®, *Appliad Predictive Analylics”, First Edilion, Wilay, 2014,

2 Thormas W.MTar | "Modeling Techniques In Prediclive Analylize”, Revised and Expanded Editian, Paarsan
Education, 2015,

4. GConrad Cadbany. “Frediclive Anahiics Aicroac® Excal . Second Edition, Pearson Educatian, 2017,

Web Resolrces
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NERIT | Academic Reguiation 2020 [R1) | CSE (Duba Science) | 2005409 Introductian e Compistational Thinking and Data
Scienca | Approved in 4% ACM | Applicabie for e studens admitied fom 2022-23 and w.af, ACY 200394

Mﬂlm:ﬁmtﬂﬂﬂmﬂmmmrﬁhgmdumwanu 4 0 0 40
At the erd of the course, students wil be able to

Coda Courss Quicomas

Z005H0R1  Understanding of the role computation can play n sahirg problams end opdmitaton echnigues
2005H00.2  Undersianding the usags of comnputational fechniqgues.

2008H00.3  Understanding Stechastic programming and stetstical lhinking

2005H08.4  Idaniify the problem wsing Mente Cark simulaficns

20D2H0A.5  Plotting with the pyfab package

Unit L: Introduction to Optimlzation Problems % Hours
Wrapsack Problems-Greedy Algorthens, An Optimal Salutice to the 001 Krapsack Problem, Geaph Dplimizatian Prablams:
seme Classic Graph-Theorede Problems. Shorest Pah: Dapth-First Search and Sreadih-Fist Geerch, Intraduction o
Crymamsic Programming

oI STe algovihms and Osfs Struchres

Unlt II: Random Walks and More About Data Visualzation 9 Hours
Rendom Waks, The Drunkard's Walk, Bisted Random Walks, Traacherus Field

Basicy of Dare Wsuakzation

Unit B Stochastic Programs, ProbabiBty, And Distdbutions 8 Hours

atechasiic Programs, Caloulating Simple Probabifties, inferential Statistics, Cistributions: Probabiliy Distributions, Marmal
Cislriutions, Comtinuous and Discrede Uniform Distibulicns, Binomial and Multinomial Distrbations, Exponential and
Gocmaric Distributians, Benford's Dislrbution

Conaffianal Probabites and Sayeaian Stalislics

Uit IV Mente Carlo Slmulation % Hours
Pascafls Problem, Pass or Don't Pass? Using Table Loakup o Imprave Perlarmancs,finding T, Some Cloging Remarks
Abaut Simulation Models. Platling More sbou Classes: Pictfing wsing Pytab

Basics af ggmied, ploffing packages

Unlt V: Statistical Fallscles and Classification 8 Hours
AGarbage in Garbage Cul (G450) Tasts Ame Imperisct, Biclwes Can Ba Decenving, Samping Bias, Context Mallers
Seware of Extrapolation, The Tesas Snarpshocter Falacy, Percantages Can Conluse, Stalisically Sionificant Cifarencas
Gan Be ingignificant, Regressiva Fallacy, Classfication Evisating Clessifiers, Predicting the Gender of Rurners, Bursiving
tha Tianie, Wragping LP

Feature Wattors and Distance Matries in Maching Lagming

Text Books

1. Guitag, John., “Inroduciionts Camputation and Programming Using Python: With &pplicasion 1o Understanding Diala®,
2nd ad. MIT Press, 2016

Rofarence Books
1. Theenas Mailind, Triroduction te Computstienal Thinking" Aprass, 2074

Weh Rosources

1. httpa;n'.hn.-.m'rl.amwMhmwmpaﬂ-mmmaﬁlumﬁmmmwmmnmﬂak
thinking-and-dale-sciance-fal-2018 ndea im
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NSRIT | Acacemic Regulaton 2020 (R1) | C3E (Data Science) | 200SH10 Data Praparation and Cleaning | Appraved in 4
ACM | Applicable for the shuderss admitied from 2022-23 and w.ed ACY J023-24

IEEH 20D5H10 Data Preparation and Cleaning 4 0 0 40
Al the end of the course, sludents wil be able 1o

Coda Course Outeomas T

WOSHINT  Desaribe the basic concapts of Data Preparatian

J005HID2  Menlily Data Preparation Techrigues

MDSH1DE  Able fs Hasdle lassy Data

2005H1DA  Interpent Foature Selacfion on differend types of Data
20DSHI0.E  Aule o appéy Data Teansfarmation & Data Reduction Techriques

Unit I; Data Prepsration Baslcs § Hours

Iriroduction o Data Preparation, Choosing comect Deta Preparatian Techniques, Imperiance of Data Prapanstion, Frapasation
of Riaw Dista, Predicive Modaling, Res-lime & Scalabilfy lssues in Dsta Preparation

Fesdura Enginsering

Unit [ Data Preparation Techniques 8 Hours
Data Freparation Teshniques, Commen Data Preparation Taske, Data Cleaning, Fesbure Selaction, Dabs Transkarms, Feajurs
Enginearing, Dimensionalty Reduction, Data Praparation without Leakage, Prablems with Naive Data Preparstion, Data
Preparation with Train & Test Sais, Data Preparation with Cross-Valdation

Crogs Waligsfion

Linit bil; Data Claaning 8 Howrs
Dtz Clzaning Introduction, Messy Datasats, Identify & Detele Columns thet conlaing a single value, Congder Columns fhat
have very few values, Removing Coumng thal have low verlance, IGantify & remove rows |hat contain a duplicale vaiua,
Lullier Idemification & Remaval, Handing Missing Data, KNN Imputatian

Mandiing Mizsing Data
Unilt IV: Feature Selection 8 Hoars

Featura Selaction inreduction, Statistics los Feature Salection, Fealure Selection for eny Datalype, Selecting Categanzal Input
Feilures, Salacting Numevical Input Fesbures, Selecting Fealures for Numerical Citput

Foature Seloction fey sny Dalshypes

Unit V: Dats Transformatlond Dimensionality Reduction % Hours
Sealing Numarical Data, Sealing Data with Qulliers, Encoding Categorical Data, Trensiorming Mumerical Data ta Categerical
Data. Problams with many bnput Varables, Dimensionalty Redwction, Tachniguss for Dimansionality Redustior, PCA
Dimansiongity Reduecton

Dimansionafy Radusion

Text Bocks

1. Jason Brownlee, “Dala Preparation for Machine Leaming- Data Glaaning, Feature Selection & Data Transforms in
Pythan’, Edion v1,1, Maching Leaming Mastery Publications, 2030

Refarenca Books

1. Temraparni Dasy, Theodore Jotnson, “Explorstory Data Mining & Diata Cleanig’, Edifion 1, Wilsy Publcatins, 2003,

Web Regources
1. hitpsuwmw techianget comiseanhbusinassanalylizeidednilicnidata-nraparation
2 mﬂﬂm.mmmtmmmmammummnnﬁmMam—MHm
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NERIT | Avademiz Regulation 2020 (R1) | CSE (Data Sclence) | 200SH08 Heallhcarn Data Anaiytics | Approved in 4% ACH |
Applicable for & shudends admised fiom 202223 and w.ef, ACY 2023-24

ol 2003H11 Healthcare Data Analytics 4 0 0
At the end of the course, students wil be able o

Code Course Duicomas

205H11.1  Descrive the healthears data analylies

03H11.2  Ihasirabe the biomedica! image analysis

2DSH112  Explore the natural language processing and data mining for cinical fest
005H114  Analyee social media anafvtics for health care

203H11E  Apply the advenced data analylics for healtheans

Unit | 2An Intraduction To Healthcare Data Analytics % Howrs

mraduction, Heathcare Data Sources and Basic Analylics-Elactronke Heallh Records, Blomedicsl Image Analysis,
Sansor Data Analysis, Chrical Text Mining, Mining Biemwdical Lierature, Social madis anglysis, Advanced Data
Analyics for Heallh Cave-Clnical Prediction Models, Temperal Data Mining, Visual Anslytics, Infaration Reiripval

Privacy-Preserving Dala Publishing, Apphcaons and Fraclical Systems for Healtheare, Histary of EHR, Comporants of
HER

Bavriers fo Adopting EMR, Challenges of uging EHR Data, Banalis of HER

Unlt It: Blamedical Image Analysis g Hours
Inlrsdusciion, Blomedical bnaging Modsites: Computed Tomograghy, Positon Emission, Tamagraphy, Magnaie
Resenarce Imaging, Ulrasaund Microscopy, Object Datection: Template Manching, Model-Based Delection, Data-Oriven
[Detection Mathods, Image Sagmentation: Thrasholding, Watershad Trarehor, Chustoring

Image Reglstralian: Registration Transtarms, Similarity and Distance Metics

Siornedical fmaging Slandards ard Syslams

Unit l: Hatural Language Precessing and Data Mining for Clinlcal Text 4 Hours
Infroduction, Natural Language Processing:Dascripfion, Repar Analyzer, Texl Andyzer, Core HLP Companents,
Mining Infarmation from Clinica Text: informalion Exlraction, Gurent Melhedalagies, Chalerges of Procassing Clinkesl
Reperls: Domain Knowledge, Canfidentialty of Cinical Text Abbreviations, Intra-and Intercparanlity

Inferprating Information, Clink:al Anplcalions
Unit I¥V: Soclal Medin Analytics for Healthear g Hours
Intraduction, Soclal Media Analysis for Detection and Tracking of Infectious Disease:Outbmaks, Qulbesak Detacton:

Using Search Query and Websita Accass Logs, Social Madie Analyss for Public Heath Pesaarch:Topic Models for
Analyzing Health-Reiated Content. Deteciing Reports of Adverse Medical Everds and Crug Reastians

Amalysis of Data ram onting doclar and pstien! communitios

Unit V: Advanced Data Analytics for Hoalthears & Hours
A Review of Chnicel Prediction Models Introcduction, Basic Sietistical Prediction Models: Lingar Ragragsian,
Ceneralized Addiive Model, Logistic Regression, Muticlass Logistic Regression, Polyioesous Lagistic Regression,
Bayesian Modals: Naive Bayes Classifiar, Bayesian Metwork, Altemative Clinical Prediction Modals: Decision Trees

Atiticia! Mewra! Netwerks

Text Books
1. Chanden K. Reddy, ChaniC_Aggarwal, Healhcare Data Analylics”, Chapman and HalliCRC Prass 2000

Refarance Books
1. Vikas Kimar, *Heslthcare Analytics Madi Simple®, Packt Fublishing Limiad, 2015

Wab Resourcas
1. hitps:ifyoutu. be/ByCW Wiinjf: »
2. hitps:tyeitu, babenrHL_wrd
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MERIT | Academic Regulation 2020 (R1)} | CSE (Data Science) | 2005H8 Heshears Data Anahtcs | Appraved in 49 ATM |
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NERIT | Academic Regulalion 2020 (R1) | CSE {Data Sclenca) | 2005H12 Data Seisatist Toalbox | Approved in 48 ACM |
Applicabla Tor the studants admithed fram 2022-23 erd woal. ACY 209124

ﬂmﬂmummmrmm 4 B 0 40

Al the end of the course, sludends will be atile (o

Code Course Dutcomes

20SH1ZT  Explain abous the Fundamentaks of Date Science toals

J005H12.2  Express the fealures of RStudio, Data struchee in R Packages m R, Data sals available with &
20SH123  Explain about GIT, Inslaling GIT on Windows, Version conbrol with Gil

20SH124  Explain about R Markdawn, R-tarkcown Notebeak

20DSHIZE  Apply Data Analyies in Indusiry Renalutian

Unitl: Fundamortals of Data Sclence, Data Tools 5 Hours
minoduction ko data ecienca, Wiy leam dats science?, Data analyfics Wacycie, Data discovery, Data preaaration, Moded
pianning, Modal building, Types of dala analysis: Descriptive analysis, Dagnostic analyss, Pradictive analyss, Presripliva
analysis, Types of jobe i Data Analytics, Data science toals, Fundamental areas of slutdy in data sdence, Fros and cons
of dala sciance, Introduction to Data Taals, Why Data Analysis (Data Science)at Al Whaea 1o ge: Data, imporing Dets:
Excel, Opan Office, import inta R and Ratite, Import ints R studio, Rats import impart inta ANIME

Rola of 30U In data scionce, Statistical Mthods for Specific Toaofl

Unitll: Introduetion to R and R5{udia % Hours
Installatian: Installation undar Windows, installation under Mas 05 X RStudio, Running R and sampie session: Replicating
exampies from the bock end sourding commands, Balch mode, Leaming R, Fundamertal stactures and abjecls,

Furckions, Add-gns: packages: introduction o packeges, Fackages and name condicls, maintsining packages. Installad
iwaries and packages, Datasels available with R

CRAN 25k Wows

Usit II: Introduction to GIT el
Instaling GIT: Installing GIT on Windows, Instaling the Cygwin GIT package, Instaling Standstane GIT, Gelfirg Started:
The Gt Commased Ling, Quick introduction % using GIT, Creating an initial Reposiery, Adding & Fila to your Repasiiary,
Remaving and Ranamining Files in your Repository, Basic GIT Concepts: Bast cancepts, Reposiloes, Git Objec! Typas.
Git Concapts &t Workinsda the git Dimctory, Objects, Haghes ard Biobs, Files and Treas

Fila ldanapemen! and fhe indax, conwnils, Branches

UniE IV: R Markdown % Houwrs
Instailation Conceptual Overview: R Markdown anstoeny, YAML matsdats, Narrative, CodeChurks, Decument body,
Basicz: Codo chunks and inline R code, White Markdown in the RSsudio, Visual Editor, Conwert R Markdows to B Saript, B-

Markdown Nedeboaks, Documant Elemenis: Insert Page Breaks, st the documant e dynamécaly, Aecess fe document
metadata in B code. Unmumberad Sacfons

Croato an animaton fram mullipls R pots

Unit V:Role of Big Data Analytics in Industry Revelution 4.0 B Hours
Big Data Analytics , Companents, Big Data Use Cases, Big data Roles

Bly Data Wfrastuciure and Anaiviics for EducaSion 4.0:Advankages of Indusiry 4.0 in Educalion, system for smart
Education Blg data Inlrasinucture for smart education,Big Data Anslysis for smart Education, Rale of Big data Analytics in
the Financlal Seclor , Big data Analiytios in the Educaion Damain. Socal Madia fnahdics

Text Analdics in Big Dste Envionment, Busingss Data Analtics

Taxt Books

f. Dr. Gypsy Nandl, Or. Rupam Kumar Shama, Dale Scence Fundementsis and Practicel Appreaches’, BFB
Publications, FIRST EDITION 2020,

L. Micholas J. Horlom and Ken Kleinman.” Using R and RSsudic for Dats Management, Statistcal Analysis,and Graphica
", Secand Edifon CRC Prass 2015

3. Jon Lowligar & Mathew MeCullough ,Versicn Cantrol with 3IT°, Second Edition, OREILLY 2012
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NSRIT | Academic Reguiation 2020 {R1) | CSE [Data Scienoe) | 200SH12 Data Scientist Tookbox | Aparoved in 49 ACK |
Applicable for the sudents admitied from 2022-23 and w.ef, ACY 2023-24

4 Yihg I-'l,ﬁ-‘t'rl’sh:pl'l_a Darvieux, Emily Riedarer R Markdown Cookbock” Secand Edition, CRGC Prass, 2021
B P.Kalirzf and T.Deni,” Big Data Applications in Indusdny in 407, 18t Ediion, CRG Press, 2022
Rofaranca Books

1. Alan sald.Vicens, Torma, "Data Sclence in Practce”, First Edilian, Eponger, 3010,

2. C.Graco, "Dala Sciwnce Tools® First Editian, Mescury Learming And Infarmation. 2020,

3. Sarah Guihals, Phil Haack, * GiHub for Dummies *, First Edilian, Wilay, 2019,
4, Jucith Hurwitz, Alan Nugeal, Fern Halpes, Marcia Kaufman,” Big Data For Dumenies”, First Editian \Wiley, 2013,

Wahb Rasources

e

hitpelwarw 2vatpoint. comidata-science

Fitlps: /v wlschools. comidatascience!

bt ps: v, Burtoriais point cominincdas . him

hpeclidess. githvub comion/get-stanediquickstarigl-and-github-laaming-rasourses
hitpa.temarkdowm rstudio. samfesson-13.him|

Fis:fiwn, i comilaamingfarticlesbest-online-resounces-to-laam-big-d aka
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HERIT | Academic Regaation 2080 1) | CE | Z0CEMT A Polulion | Approved in 3 ACK | Apphicable Tor the slusents admited from Eﬂ!iﬁnﬂ
weef a0y M

I 20CEMO1 Air Pollution 30 0 3
At the end of the course, students will be able bo

Code Course Quicomes
20CEMU1.1  idently diisnant lypes of pollutica and (heir sources
HCEMI12  Mdenity the meteceologica campanants
Z0CEMD1.3  Cortiing the impact on foeal and glabel effacis of sx peilution on hurman, materials, properties and vegetson
ZOCEMDT4  Explain various types of air pollutien control equipment and hair working principles
20CEMOTS  Understand sampling methods and maniloring of ai palision

Unit I Introduction 9 Hours
Definition af & polkfion, Sources and causes of s palution, Types and classiicaion af ar poliulion - Matural contaminants,
Particulete, Gases and Vepars, Primary and sacondary & pollutants

Unit Il: Metecralogy % Hours

Genaral @imosphoric circuiation, Amospheric siabiiity, Efect of metaorology en Plume dispersion, |mversian, Wind profiles and
slack pluma pafems

Unit lll: Effects of Air Pallution 8 Hours

Effects of air polluticn on humsan beings. plarts @nd animais and properties. Global effects-Green housse effec], Gzone depiedion,
Feagt [sland. dust stoms, Automebile polluion sources and eontral, Photochemicat smog

Unit [V': Alr Pollution Contral 9 Hours
Parllculale matler and gassous palisants - Satifing chambars, Cyclone separalors, Scrubbers. Fitars & Elechostase preciplator
Unit V: Alr Quality Sampling and Monitaring 9 Hours

Samgping of particulzte and gasecus pollutants (Skack, Ambiant & indaar gis palkstion), Monioring and analysis of ar polutants

Text Books

1. Haward 5. Peavy, Donald R Rowe, Gaorge Tohobanaglous, “Envirsnmertal Engineerirg”, Mo Graw Hll, Intemalional
Edition, 2017

2, RaoM.N_ Rao H. V. N., “tir Pollution”, 12 Ediion, Mc Graw Hil, 2004
Referenca Books

. Martin, Crawiond, “Air Polisfon Cantrol Thecey”, Tata MoGraw HIl, o Diglhi, 1986

I, Bubslay, H., "Ces and Climate Change’, Rousisdge, Landon, 2013

3. RaoC. 5, “Envronmental Palkuion Control Enginecring, " Wilay Easlem Lim¥iad, Maw Dalni, 1992

4. Gurar, B. R, Malina, L.. Ojka, C. 5. P., “Air Pollufion: Health and Envirasiments Impacts”, CRC Press, 2010

Wab References

1. hitpifuesw.apa.gov

2. Fttpc/feswe rddlaerironmantporal.erg.in

3. hilpinpialitroac.in

4. httpcfewa iiersourse. com

5. hitips:idgeervardpsnd. gov CONTROL COPY ATTESTED
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NERIT | Agadomic Reguiation 2020 (R1} | G5E | 20CSMN E-Comerce | Approved in 3% ACM | Apphicable for the siedenis admited dom 2002-
23 and w.al ACY 02334

BT 20c5M01 E-Commerce 3 0 0 3

At the and of the esurss, students wil be abls b

Coda Courne Dutcomes

20CEMIN.1  Explan the role of new inbermet acanceny in E-Commerce
20CEM012  Explain the archilecture of Warld Wide Web

20CEM0N.3  Deseribe the E-Commesce process medels and E-Paymeant Syatem
Z0CEM01.4  Mlusirate the natwark models in customizaion and intemal commesce
2OCSMOTS  Explaln e E-commesce models in adverti=ng and markeling of business

1. Weakly Coniributing | 2. Moderately Cantribufing | 3. Stroagly Contribuling, for the atiainmen of respectiva Pea
L1: Remember | LZ: Understand | L3: Apply | L4: Anaiyze | L5; Evaluate | LB: Create. DokC Depth of Knawledos

Untt I Intraduction 4 Hours

Electronic Commerce- Architeciural Frame wark, anatomry of E-commernce applications, E-Commearsa consumer applcations, £-
commerce crgesizaion applicalons

E-Commerce and madia convigonce

Unit Ii: Worid Wids Wab & Network security B Heurs

Client-Server Mutwork security, Workd Wide Web [AWIN) as (he architecture, Web background: Hypertant Publishing, Technology
bekind fha web, Security and the web,

Emerging Clenl-Sanver Sacurfy Thraafs

Unit lll; E-Paymant Systoms % Haurs
Cansumer Orientod Elactronic Commerce- Marentle Brocess models, E-Payment syslems- Digital Toker-Basad, smar cards, eredil
cards, risk and E- Payment syalems

Desipning E-Payment Systems

Unlt I¥; EDI implemantation and Intra argan zational E-Commarce 8 Hours
Standardization and E0, ED| Sofware implementation, Value added neswnries, Intra anganizational E<Commenca- WarkSow
Autnmeation and Coordnation, Custamization and el Cemmerce, Supply chain management (SCML

EDI Envelope fov Magsana Transporf

Unit V: Advertising and Markoting on the lntamet 8 Hours

Comporeta Digital Lbeary- Document Library, digial document fypes, corporale dals warehauses, Advartisng and markaling-
Infarmation based marketing. Adverdsing on Internet. anline markeding process. marked research

Charting the Onkine Markaling Pracoss

Text Books
1. Ravi Kalakala and Andrew B, Whinston,, “Frontiers of lecironic commarnce” Firgt Edition, Pearson Edissation , 2011
& Jelswal 5, * E-Commerce’, Second Edifon Galgotiz 2010

Roforance Books

f.  Dave Chaffey,, "E-business & E- commesece management- Srateqy, implementalics and Praclics” Fih ecilicn, Paarson
Edicaton, 3015,
. Kenrelh C, "E-Commerce: Business. Technalogy. Sockaty”, First Ediion, Pearsan Education, 2008
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MSRIT | Academic Reguialion 2020 (A1) | CSE | 2005MI1 E-Commerce | Appicved in 39 ACM | Appicatile fir the shudass adsited hom 2022-25
el we |, ACY 202124

Wab Refarancas
Ti nw.m.mmmmwwwmwm ~data-marehouse-fow

2. hitplecmros blogspot com
3. hiipiidata conferenceward.in

Intermial Assassment Pattern

Cognitvelovel internal Assessment #1(%) Intenal Assessmens #2(%)
L1 5 50
L2 g 50

Total (%) 100 100

Samplo Short and Lang Answar Questions of Varous Cognithee Levels

Lt: Remambar
1. Wiile any four impertant E-Commance organization Appications
2. Wile abaut any four requirements of EO1
3, Wirile short nodes on Risks in E-Payment svstems
4. Wirite eherl nofes an Market regearch
8. What are the faciors for design of electronic payment systm?

L2: Understand
How evilanprice resounce planning and supply chan management softwiare diffiers in thedr goals and implamentstiang

1
& How product or service customizafion i adopbed in infragrgarizational commespe?
3. Eplsn Merchantle's modal fram ta Marchas's parcentive
4. Explainin dotail about E-Payment systems
3. Discuss about marcarile (ransaction using coedil cards
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NSRIT | Acadersic Regutation 2020 (R1) | ME | 20MENDY Biomaierials | Approved in 3 ACH | Aplicaiis for the slusents adrlted fiom 2023.73
andwoe L ACY 0232

IE ZOMEMO1 Biomaterials 3 0 0 3
Al ihe end of the cowse, siudents wil ba zba o

Coda Course Oulcames

20MEMO11  Classy various biamaterdals
20MEMD12 Ideniity the Metalic implant matertals

AMEMNL3  Dascribe the failure modas af implant materats
FOMEMITA  Apply Ceramic implani materals
AOMEMDLS Develcp the Biccompaliblity & Toxkeslogical proparies inof biamatarials

1. Wealkly Contrbuting | 2. Maderately Cantributing | 3. Strongly Conbiburing, for the allainmant of respective POs
L1: Remember | L2 Undaratand | L3: Agply | L4: Aralyze | L5: Evaliests | LE: Creats Dak: Depih of Knowedge

Uit |- Introduction 09 Hours

Uedndion of bimatedals, requirements & classification of biomatzrials, Camparisen of properies of some camman biomatenals
Effects of physological fluld on Be properfies of biomaterats. Biologicsl responses {mxira and Inlra- vascular system) Sudace
proparfes of mataitas,

plysica propertias of maleriak, mechamzal properies

Unit Il; Wetallic imp&ant maberia 0% Hours

Steinless sleel, Co-nesed afioys, Ti and Ti-based sloys, Imporance of sless-cornsion creching. Host fssue reaction wilh bio metal,
camesian behavior and ihe impartance of passive fims for dssue adhesion. Hard Besue replacemant implant Orihopedic plants,
Ueental implants. Saft issua raplacament implants: Percutameows and skin implants.

Viescular implants. Heart wave implanfs- Tafor made composls in mediug,

Unit It Polymaste implant matesisls 08 Haurs
Pulyclefin's, polyanides, acrylic polymers, (uoracarbon pelymers, sdicon ndsbars, acehis. [Classificetion aceanding fo thermo sals,
tharmoplaslics and elasiomerns) Viscoelastic behavior, creep-recovery, siress-reswation, strain rate sensifivity. Importance of
malsoular slruclure, hydeophidic and hydrophobic surlaoe properties,  mmigration of additives (rocessing  sids), aging and
ervimnmenial stess ericking, Physiochemical characlerdsics o biopalymens. Biodegradable palymers for madicsl purposes,
Biopolymers In conirolied raleasa systermns,

Syninalt palymeni: mambranss and el tiobges! anpications

Unit V: Ceramic imphant maderials 09 Howrs
Dofinition of ble ceétamics. Common types of bio-cersmics: ALminum oxides, Glase cersmics. Carbans. Bio mandhable and
bicactve caramics, Importance of wear resistance and low fraciure toughness. Host tissus reactions: importanes of |nbartacial lissus

reachion je.g. ceramicibona Gssue rezction), Composia impland materials: Mechancs of impravement of properies Iy incarparatng
cifferent elaments, Composite theary of foer reinforcemant

(=t and forg fibers. fbars pul oul),

Predymacs e with osfeogent: Rlevs (2. hydroayagatfe). Mosf ssus reactions.

Uit V: Bivcompadlblity & Taxicehygical scraening of blomaterlaly 09 Hours
Definition of biocompaskilty, blocd compatibdity and lissur compatbilsy. Teocity basts” acute and ehionic doxicty shudes
{in situlmplencation, lissue cullure, heemalysis, thrambogenic podential dast Eyslemic fndcity, infracutaneous |rilalion tast),
aenilizalion,

carcioganity, mufaganicily and special lesls
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Text Books

1. Biomaterials Science: An Infroducton tn Matrials in Mecieine, By Buddy D. Rstner, oL ol AcadamicPress, San Diega,
136
4. Sujata V. Bhat, Biematerigls, Marasa Publishing House, 2002
3 JBPark Biomaterials - Stieace and Engineering, Flenum Press, 1964,
4. Camprehensae structural inferity, Vol & EBdoanginesring Editars: Mihe, Rixchie and Karihalo, ElsevierAcadamic Press,
2003,

Ruferssen books

1. Biomalertals Sciance: An infroducdion o Materlals in Madicing, Edited by Ratner, Hoffman, Schoet and Lamens,
Secand Ediion: Ekaviar Asadomic Preas, 2004,

Web Reforences

hitlps: /gl ac.inicontentisylabus_pdf 13304008 odf
RENGI3 BIOMATERIALS Syllabus free dowakad

UP Technical Univarsity BE BM Sylabus

RBME03 Sylabus, BM Unitwise Syilabus - BE 6th Ssmester

B s P e

Imtereal Assassmaad Paftam

wognitvalavel ImfarnalAssssamant®1{%) Iedernaldssessment2(%H)
L1 10 10

L2 _ a0 0

L3 il B0

Total(%) 100 100

Sample Short aed Loag Anewer Questions of Various Cagnilive Levels

L1: Rememb

. Wirie sboul classifization of Bomatenials?

Glate the appleaions of biamalerals?

List the advantages and deadvanizges biamatanals?

Wil about Effects of physiological flud on the properties of Bamaterials?
Define importance of stress-comosion cracking?

-

th e o pa

L2: Understand
1. Gurface properties of materis
2 Comparison of propesties of some common biomaerials
3. Ceerasion behavior and the importance of passive fims for tissus achasion
4. Viscoetastic behavior creap-recovery, strass-relaxalion, strain rete Sansinity

L3: Apply

1 Machanics of improvement of praperties by incarparating diffesent slaments Composia theary of fbee reinforcament
(shar and long fisers. fibars pull oul). Palymars fllad with psteogenic filers (8.9, hydroxyapstie), Host fissue reacions

CONTROLCOPYATTESTED
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B  m=Emo Besis Coaired Bystams 3 ] n 3
Al the epd o the coursa, students wil be ahls o

Code Course Quicamos
20EEMO1.1  Dedarmine fme response specifications of sacond arder systems
HEEMO1.Z  Deteiming ermor Somstants for diiarant typas of input sigrals
Z0EEMD.3  Uncerstand various levels of iluminasity preduced by difterert ilumingting sources.
I0EEMD1 4 Design difteran! Ighting systems by taking inputs and canstraints in wiew Tor different layouts.
IDEEMIN.S  Undersiand the speedlime characierstics of different types of fraction mators,
L. Weakly Contributing | 2. Modesasaly Contibuiing | 2. Strongly Contributing, far te atiainmant of resaeclive Pas
L1: Rememiber | L2: Understand | L3: Apply | L4: Analyze | L5: Evaluate | L6: Create, Dok:Duptn of Hnowdedge

Unit I: Introductian te Control Systema 09 Hours
Clagsification of contral systems, open loop and clasad loop cominl #ysiems and ther dilferencas, Faedback
characteristics, Yansfer function of linear system, differertial equalions of elecingal networks, transiasional and rotational
mechanical sysinms

Diflsrencea betwasn Cased loog avd (pen Long Caslrd Spskems

Untt ll: Time Resporse Analysls 0% Haurs
Standard fest signats e response of first and second arder systems Era domein spacicaions, steady siate errors and
efrar fonslanls

Dafiions of Ting deman Speakafons

Unit I Stablilky 09 Hours
The concept of siability, Roulh's siebiliy erilaria — Limtatons of Raut's stabibly, effect of addiion of pales and zeros,
minaduction to rocd losus.

Basies of Foulh's Crilaria

Unit IV: Frequency response 8 Mours
Introduction ko frequency domain specifications, basics of bode plat, Phase margin, Gain Margin, Introduction o Polar pioés,
Its phasa margin and gain mangn. Intreduction fo Nygulst siabiliy criteria

Dudakions of Frequascy domin Soeciicatons

Unit V: State Space Analysis 09 Hours
Cencepls of stale, sate variables and state madel, stale space representation of ranster function, disgeralzaiion, salvieg
e lima invariant stade equations, State Transition Matrk and &5 Properties, concepts of controfatility and cheenvabillty,
Bagies of Mty opamsfons

Tenxt Books

1. ld.Magarath and M.Gopal, “Control Systams Enginesring”, Mewage Inlermational Publications, Sth Edition, 2014,
2 Kaoteuhike Ogata, Modem Canlrol Enginearing, Prentce Hell of India, Sth edition, 2014
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Referenco Bocks

1. E.Palani, "Control Systems Enginesring”, Tata Mc Graw Hil Pubications, 3rd Edition, 2012,

¥iab Relarnoes

1. hmps:ifngdel ac.infcommses 1071106107 106081/
¢ Ittpscihavns bulorialsoning comitontrol_systemaicontrol_systems introduction him

Internal Assessment Pattermn
Indermal Aesessmenl #i%) Inéamal Ascecsment £11%)

Cognitive Level
Ly 1| mn
L2 40 0
L3 30 ]
Tetad (4] 00 W0
Samgle Short and Long Answer Questions of Various Cognltive Lovels
L1: Ramemibsar
1. Whatt are the vanious standand test signals?
2. Defing concept of observabify.
3. Whatis stabe transition matrke? Write s properties.
L2: Understand

1. Explain how Routh Hurwilz orterien zan be used 1o determing the abscluta stabilily of & system
2. Explain #bout faecheck charmcheristics.
3. Describe the effect of addition of pales and zaros,
L3: Apply
1. The characteristic polynomél of a sysiam iz 58+ 756+ 355+ 54+ 583+ Ja2+a+ =0, Determine (he the staniity of the system
using Rewth's stability critaria,
L Determire range of K for stabiity of unit feedback system whose apen doop ransfer function Is Gis) = Kiss+1){z+2).
1 quwmhaﬂﬂgﬁsauiﬁfa[ﬂm]muﬁmmmﬁﬂh!knemaumusgadﬁ-:aﬂ-um

CONTROL COPY ATTESTED
H“ = L"h_.p_,_-l-l'r"—dl-ﬂ-:-‘
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NSRIT | Acadermic Reguiaion 2020 (R1) | ECE | 20ECMO1 Semicondector Devices & Cieils Approved In 34 ACK | Appicable for Be shudents
r | mmm!umw.a.mnfmﬁm

MG 20ECMO1 Semiconductor Devices & Circuits i 00 3

Al thee e of the course, students wil be abla o

Code Course Qutcomes

2DECMIN1 - Clessily different tynes of semiconductors with energy band disgrans

20ECMO1.2  Explain e oparalion and eharactaristics of P punction diode aad special dicdes

20ECMOT3  Clasely and Analyze different lypes of rectfiers.

ECNDY 4 Demonsirate the flow of eurerd. in diferent configuralions of the fransistor & the concept of DC biasing and
© transisior stabiizebion

Z0ECMDVS  Anabyze and Design the smal signal low frequancy amplifiers

1. Wieakly Contribuling | 2. Moderstaly Contribuling | 3. Sirangly Contributing, for the atiainment of respibtlive Pos

L1: Rememoer | L2 Understand | L3: Apply | Ld: Analyze | LS: Evaluate | LE: Croate. Doi: Dapth of Knowedge

Unit & Samiconductor Physics 0% Hors
Alomic structure, Ned Bahr's alemic thoory, definion of sonductoes, insutstors and semicanductars, enargy level ckagrams,
Semiconduclors: Classifcation and types, Intinsic and extineic, P-3ype and N-type samicondustors, majority and minarity
camiers, recombination, effect of temperabure.

Farmi Lovel, Charge Densiies in Semicanduciors

Unit [l Semiconductar Modes and Speclal Dlodes 08 Hours
Formatian of depletion region, barier petential, reverse breakdowns, PH juncton & dioda, symbal, biasing modes, V|
charactanslics, diode curent equetion, effect of femperature on diods cumant. Mes dinds. Epogial Dibdes Taner dinde,
Phole Dicde, LED - Weeking, characterlstics and apphcatians.

[Node Swifciing firtes, Varsctor diodes, Tunnal Diode

Unit lik: Roctifiers end Fllbers 09 Hours
Haif wave Rectifier, Full wave raciifier, Bridge Recter - Oporation, bpul and oaltpul wave forms, Filtars: indwctar fter, Capacitar
filter, w fillar, Comparison of various filter eirculs n bermes af ripple fackars.

LC e, Mol seclion i iifer

Unit IV: Tranalstors and Blasing Technlques 0% Hours
Jurclion transistor, Transistor cumant eomponants, Transissor configurations, Tranmsistor as an amplifier. cheracierstes
of transistor in CB and CE configurations. Nead for biasing, eparaling poind, Load ire analyais, fxed bias and s bias,
Stabiization against varlatices in VBE, Ic, and 8, Stabilfy factor, Themistor ang Sensistor bias compansafon techniquas,
Theérmal runaway,

Ebers-Mall model of & transisior, Punch Mysugfreach through, Tharmal afabilly
Unit V: Small Sgnal Low Frequency Transbstar Amplifier Models 08 Howrs

BAT; Twa porl nebwork, Transislor hybrid modal, Determération of h-pavemeters, Genaralized anafysis of iransistar amp e modal
using h-perameters, Exact and spproximate analysis of CB and CE ampiifiers, Comparisan of ransiator amplifiars.

Eﬁmwmﬁmmﬂtmﬂwfmmmmﬂymm

Texthooks

1. Lal Kishore K., *Electronic Devices and Circuts”, £th Edilion, Bright Sy Publcations, 2018

2. Milman J. and Christes C. Halkias, *Elecironic Devices and Circuits™, 4th Edilion, Tata Me-Graw Hill 2010

3. Dawid A. Bell, "Electroric Devices and Circuits”, 5th Ediian, Oudord Univarsity Press, 2005

4, Boylestad R L, and Lowis Nashelsky, "Elactrorie Devices and Circuits”, 10th Edition, Pearscn Pubdcations, 2008
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Referancs Books

Salivahanan 5., Surash Kumear and Vallavaraj N, A., “Bectranic Devices and Circuils”, Ind Ewition, Tata MeGrasw Hil, 2012
Donald &, Megmen, “Elaciranic Creuil Analysis and Degign”, 3rd Edition, Taka MoGraw Hil, 2010

Milmen J. and Halkiss C., “integrated Elactronics”, 2nd Editian, Tats Me-Graw Hill 2044

singh B. P. and Rekha, “Electronic Devices and Inbsgrated Crcuits”, 3rd Edition, Pearsen publications, 2000

Milt! G. K., "Electrons: Devices and Clreuts™, 3rd Edifion, Khannan Publishers, 2008

Wab Resources
1. waw.elprocus comdp-n-unclion-ticde-theary-and-warking!

2, hilp:'ourier.eng s eduleBd teciuresichdinodad himi
3. hepinptelac.infcourses 1 10306341

e

Intarmal Azsessmant Pattem

Cognitive Lavel Intarnel Assessment #1 (%) Imlernal Assassment §2 (%)
Li 40 35
L2 40 15
L3 20 0
Tatal (%) 100 10

Sample Short and Long Answer Questions of Varicus Cogntive Levels
L1: Ramamber

Difian Samiconductor
Whal is ideal diade?
Litt any three appicatons of Zener digda
Wha |5 rectifies?

Detfne rpple fclor

What is BJT?

Wihal is tharmal rumawiay?

Dafing slabdity

BB = 0 Mt p e

L: Undarstand

Descnibe the farmation of P type semicanducior

Draw and gaplain V.| charactarisfes of PN junction dicde

Describe the sonstruction end operalion of Phalo dicda

¥iiih neat clrcull disgram describe the operation of tridge rectifler

Expitain, why Zener diode is used In reverse blas with he help of charactaristics

Drawi and expiain the input and output Characteristics of Common base configuration

¥¥ith neat sketchis explain the V-| characlerisics of NPN fransisior in comman e tar ganfiguralion
Witite @ shoet note on Thermal Runayay

Explain themitster compensation tachnigue

L3: Apply

Show that the efficiency of hall wave fectifer 540 6%

Shaw that the efficiency of Sull wave rectifior is 81.2%

Cibfain an expression of stabiliy factor for fived bias

Wilh suitabla expressians asplain z24 nlag of BT

Obitain tha sxpressicas for voltage gain and current gain of small signal korw frequency cammen emiliar amipier

el R

IR B b B3 e

CONTROL COPY ATTESTED
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BN 20AIM01 Fundamentals of Neural Networks SAUEI (-

Ak the end of the coursa, students will be able 1o
)
Coda Course Outcomas ' ' D
I0AIMOT1  Deseribe the cancepts of arScial neural natwarks
2MAIMD1 .2 Coenpare funcions of bioiogical and arécial neural nebworks )
2DAMBTS  Exlain the aschilackine and funclioning of Single Layer feed forward nefwork
2BAMETA  Descibe erchiteciure and funciioning of Muliayer natworks == ¥
20AMIN.5 | Explain assecialive memory networks

L1 Remember | L2: Understand | L Appty | L4° Anabyze | 5 Evalate | L& Creale. Dok Dapth of Knowiedoe

Unit 1: intreduction to Meural Netwarks g hours
Introdustion - Humans and Computers - Organization of the Brain = Biological Neuran - Biclogical and Anficial Nauon
Modals - Characterisfcs of ANN - MoCullash-Pists Model - Histarieal Devaloprents - Polendial Applcetions of AHM

Unit 2; Essontials of ANN 8 hoars
Artificial Neuron Modal - Opersfions of Aricial Meuron - Types of Meuron Aclvalion Funclion - ANN Architecturas -
Clagsification Tewonomry of ANN - Connecthly - Leaming Strategy (Supervised, Unsepervised, Reinforcament) - Leaming
Fules

Uit 3: Singla Layar Fasdfonssrd Natwarks  hours
Introduction - Perceptron Models; Disceete - Canfinuous and Mus-Category - Training Algorithms: Discrate and
LontineousFerceptron Networks = Limitalions af the Percaptron Modal

Unlt 4: Mol - Layer Fosdforaard Mabworks 8 hours

Generalized Delta Rule - Derivation of Backpropagation (3P} Training - Summary of Backpropagation Algarithm - Kelmogoroy
Theorem, Learning Difficulties and kmprovemards

Unit 5: Assoclative Memory Nobworks § howrs
Paradigms of Associaiive Memery - Paftern Mathemalics - Hebbian Leaming - General Concepls of Assaciative Memary -
Bidireclicnal Asscciative Memary [BAM) Architecture - BAM Training Algosthms: Storage ané Recal Algarighm - BAM Energy
Furction

Text Eooks
1. 5 K. Sivanandam, 5. Sumalhi, 5. M. Deepa, “Tntroduction b Neural Mebworks Using MATLAB £.0°, Tata McGraw-
HillC cmpanies, 2006
2. Siman Haykin, "Naural Metworks: A Comprehensive Faundation”, Sacand Editicn, Pearsoa Education, Asia
4. James A Freeman, David M, Skepura, "Neural Mabserks: Algarithens, Applications. and Programming Techniques”,
Addison-Weaslay Publishing Company

Rafarence Books
1. B. YagnaNarayana, “Arificial Meuaral Nehearks®, Prentics Hall Ingia, 2013
& Gatish Kumas, “Meural Metworks: A classroom approach”, Tata MoGraw Hik, 2004,
3. Laurers Fausell, “Fundamentals of Mewsl Metaorks”, Peason Educalion

Wab Resounces
1. hitps:wwe Sulorialscoint.comierificialneursl_networcindes himid

Intarnal Assassment Patiam
Cognitive Level  Inlemal Assassmant 1 Inggrnal Assescmand 83

L1 50 50
L2 50 50
Total (%) 100 100
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Sample Short and Long Answer Questions of Various Cognitive Lavels

L1: Ramamber

3. Dafing Neural Computing

& Dafine ANM and Newd Compuiing

7. Lisl any 4 deslgn paramalers in the design af Artifizial Neural Metwark
& What kindz of trarsfar furesions can be used in each layer?
& Dofing Pattem Assasiation

100 What is Adaline Model?

11, What are the types of Leaming?

13 Whatis simple aificial newran?

13, Listany ¢ applicadions of Arificial Meurzl Mebwrrk

14, Dafine Delta Leaming e

L2: Understand

Deseribe an the process of assigning and updating weights in a arlificial newral natwark

What are the design steps ba be follewsd for using ANN for your probiem?

Describe lesas! square algonthm with cxampls

Why XOR Probles cannct be soived by a singie Layer pecceptran? Wiite an allerative sodotion far it
Explain Back Propagation Network with necessary disgrams and i2quations

Wirtle the differerces betwean Hetera Associstve Memories and inferpoiative Associative Memares

6 ge gmgn A
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EHH 2005003 Introduction to R Programming 3 0 0 3
At the end of the course, students will be able fo

Coda Course Quicomes
Z0DS003.1  Understand the basic concents of R programming
2005003.2 Understand aboul Scalars and Vestors
0030033  implament Lists and data Frames
20030034  Implament Tables and Statistical Cistibutions
20030035  Implament Funclions in R programming

1. Weaidy Contrbuting | 2, Modarately Cantribusing | 3. Srongly Contibuting, for the attainmant of respasive Pes
L1: Remeenber | L2 Understard | L3: Apply | L4: Aralyze | L5: Evatuate | L Craate Dok Depth of Knowledge

Unit 2 Intraduction 2 Hours
Ovendaw ol R, Hﬂatahpasundﬁhiamraaumganﬁwmm.m seltng R Objacts, Essentals of the R Language,
Instaling R, Running R, Packages in R, Calcuations, Complex numbers in B, Rounding, Arthmetic, Moduo and intsger
quotients, Viariakle nemes and assignment, Operators, legers, Faclos, Logical operadons

Vanisbla Scops & Defaul Anuments

Umif B Conirol Structures &nd Vectors § Howrs
Central structures, funclions, scaping rules, dabes and times, Intraduction to Functions, preview of Some Importard R Data
Structures, Vacloes, Charachar Strings, Malrices, Lists, Data Frames, Classes

Veclors: Generaling sequences, Veclors and subscripls, Extracting elements of a vector using subscripts, Warking wish
Iogical subseripls, Scalars, Vectors, Arays, and Matrices, Acding and Defsting Vecsar Elements, OtAaining tha Larglh of a
Veslor, Malrices and Amays as Voctors Vector Arithmedic and Logicel Operalions, Vector Indezing, Comman Wactor
Cparalions

Higher-Crmansional Arays

Unit lll: Lists 8 Hours
Ligts: Creating Lists, Genaral List Operations, List indexing Adding and Defeting List Elaments, Gatting the Size of a List
Extended Examole: Texi Concosdance Accassing List Components and Values Apalying Functions o Lisss, Cata Frames,
Creating Data Frames, Accassng Data Frames, Ofher Malrix-Like Operations

Marghag Data Frames

Unlt [¥: Faciors and Tables 8 Hours

Factors and Levess, Common Functions Used wilh Factors, Working with Tables, MatridAmay-Uk Operations an Tables,
Exfrecting a Sub table, Finding the Largast Cals in a Tabla, Malh Functons, Calculaing a Probebdity, Cumiatve Sums
el Products, Minima and Mexdma, Caloulus, Funclions for Skrtisical Distributions

aggregete () Function, Sut Operations

Unlt \W: Functlons 9 Hours
Seripls to Funclions, Making the Seipt. Transfarming the Scripl, Lising the Function, Reducs te number of Lines, Adiing
mare Atguments, Dats, Using Functions as Arguments, Crossing the Boanders, Chaicas with M-Else Stalements, vecterizing
Chokes, Looping Through Valuss

Coping and Seaging of Funclions
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Taxt Books

1. Warman Magal * The Al o R Pragramming- & Tour of Stabstical Sofwars Design ™, 2011
2. Roger D, Peng, * R Programming for Data Science *, 2012

Raference Books

1. Garell Grolemund, Hadley Wickham, "Hands-On Pragramming with R: Write Your Own Funclicns andSimulsfions®, 151 Edion,

2014
L Andrie g Vies, Joris Meys, "R For Dummies”, 2nd Edition, 2015

Wob Roferences

1, helpsaliswayam.gov.Inimd 1_noc 19 maddpreyiaw

2. htps:idata-fisi iraining bogshob|ect-criertad-programming -in-r/
3. hitpwwer-[utor comielementany stalistics

4. hitps:fwnwa ulcrialspoind. comr’

Ietarmal Assesameant Patiern

Cognifive Leausl Interna Assazsment #1 (%) Inbarmal Assesameant 02 (%)
L1 30 ¥y
L2 50 a0
L3 44 L0
Teital (%} 100 100

Samples Short and Long Answer Questions of Varous Cagnltive Lavels
L1: Remamber

Write about vaclos in 5

Writa any thres type conversions in R

What Is & fala stweckra in R7

Wrile any two Boolean aperstars in R
Wrile any two linear vecho: agsbra aperations

e

La:

=

néersiand

Explain the importance of data frame

How o epply same functions b all rows and columns of  mavix? Explain wit exasple
Explain sbout Finding Staderary Distrioutions of Maskow Chalng

Descriae R functians for Reading a Malrix or Data Frame from a File

Explain differant matrix aperation function in R

L3 Apply

Implament binary saarch tres with R

Write R soript ko creade a Fna graph

Creaba a R ianguage code fo penesate first n terms of & Fibonacel serlgs
Aoply R program o implentent quicksart

Appiy R code 1o the funciion by using if else

eammandiix] = x if w12

= (1} if 1722541

= {} alhamwiza

tn fa g pa

B R =
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B 205HM01 Psychology 3 0 4 3
At the and of the course, studants wil ba abie io

Code Courss Outzomes

M1 [ oSuees on classicaliaperant condifioning, reinforcement scheduies, and abesrvational isaming 1o help shudens
: abltaim an understanding of leaming and conditizning

MEHMI 2 Understand the praperties of Senses

I0EHAMI1.3 Understard the siate of Consciouness, Sleep & Dreams

WEHMO1A  Understard the imporiance of aming

J0SHMO1.S Understanding ihe companents of memory, language, cognition, prablam soiving, and fhe marry Jarmd of mamary
d will ba the focus of this coursa

Unit I: Introduction % Hours

Dafinion of Pswchology, Peychalogy 85 3 Stience: Methads af peychalogy, Diffarent schools of Psyoholegy and madem
perzpeclives of psychology - Scape and branches of peychalagy

Unit Il: Sensation and Perception 8 Hours
General Propartias of Senses, sublminal slimull, Selective Attartian, Physiakgical ccmelates of Atlerdon, lnternal influences on
Pesceplion - Learning, Sat, Mativation end Emetion, Extemal influsnces on pitrcaption - Flgure Ground separatian, Mavemant,
organizasion, usons, Percaplisl constancies, Deplh perception, Binocutar and Manocular Depsh, Parcepfion; Perceptusal dalense
and persoptual vighance, sensory depeivation, sensary bombandment

Unik Il Conscicusnass 9 Hours
Fundaenarlal Process, Adve and passhe roles of conscigusness, Slesp and Dreams, Mecitation, Hypnosis, Pei Phenomena,
Altemigle slates of consciousness, Natural and Ding inducsd

Unit IV: Leaming 8 Hours
Cafinltion of keaming, Thearies of Waming, Classical cand#ioning, Oparant conditioning, Coonive Leaming, Socksl Laarning
Unit V: Memory 9 Hours

Meaning snd natura of memory, Theories of memary: Informatian Pracessing theories - sensory regisier, shom tarm memory,
rehinarsal; Levels of processing thecrles, Long term memary - sogenizations, TOT, semantc and apisodic memary, encoding and
stafing long term memaries, roke of organizatian, roie of imsgery, roie of conslnucive processas; Retriaval fram kang lerm mamory,
Feegalling- Modvated forgetling, Interference, Decay through disuse, Tochnigues of ing iaving memeny
Text Books
f. Moman C.T. King, R A, Welsz, J R. and Schoplar J., Introcuction to Psychology, 7 Edition, Singapore: Mograw - Hll,
2007

£ Myers D. ., Psychology, 50 Edition, Waorth Putishars: New York, 2004

3. KalalJ, Introduction § Peychology, &% Editicn, Wordewarth Pub. Co., 2007
Reference Books

1. Feldman R, 5., Understanding Psychology, 6* Edision, Tata McGraw - Hil, Naw Delni, 2008

4. Kesslyn 5. M. and Rasenberg R. 8., Psychalagy in Context, 3 Edition, Pearson Education Lid,. 2008
Web References

1. hitpsiliwere.all-aboul-psychology.comileam-peychology hirrl
2 hﬂmr#mdwkbrﬁahmmdr.nrg’pm-mmmm&wmhdnm
3. hbtps:hwww.youtube comiwabch ?v=k-F18EKEhhE
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NSRIT | Acateme Fieguistion 2020 {R1) | 85 8 H | 208HMO Slabsliel Mothods | Approvesd in 5 ACM | Apoficabl for the studssts s8mined from
2023-2) and wed. ACY 207324

BTH 20sHM02 Statistical Mathods 300 3
At the end of the cowse, students will be able Lo

Caoda Coursa Culeomes
J0EHMIZ 1 Demersirate stalisfical bachnlques in resil ife problems
J0EHMI2.2 Gain slelistieal knowledge oo measures of ceniral tendancy and vaisson
i5HMO2.3 tompiale samala space, avent, relafve frequency, probabiity, condilisnal probahiity, indpendanca
202HMO2 4 Tamillar with some standard diserats snd conbifcous probablly distioulions
205HMD2.E Undaratand the theary of sampiing iechrigues and their practical applications
Unit I intreduction 8 Hours

Definiion and classifcation of statisics, Stages in statiscal invesdgation, Definifion of some basic terms, Applications, =ses and
bmiations of slalistics, Sceles of measursmant, metheds of data eollection and preseniafion, Diegrammatic and graphics
prasentaban of data

Unit Il: Treatmant of Data 8 Hours
Frequency distibulking, stem-deaf daplays, messures of ceniral tendency {mean,medianmode, quantles). measures of varkasian
(range, quartila davistion, mean deviation, slandard deviatfon), standard scares, moments {abowt arigin and maan) stewnass and
kuricais

Unit [11: Elementary Probability 8 Haurs
Intrcdustion, definitions of random experment, samplespecs, events, typas of ewvenls, countngndes. permutalion and
combinations me, dafinition of probability n several approaches, some proteabitty naes, canditional prababdity and independence,
bayes theorem

Linit IV: Probability Distributions % Hours
Definitian of random variatdes and probabiity distriulions, Infradiscton o expaciation: mean and variance of 3 random varabla,
Common discrate probablity distrbutions: Blnomisl and Poisson, Common eonlinuaus prabadlly disFibutions: namal, | and chi-
square distibutions

Unit V: Sampling Techniques 9 Hours
Basic concopls: populaticn, sample, paramater, statisdc, sampling frame, SEMpiEng units , Reasons for sasping, Semplng and
nom sampfing ermors, probabilty sampling technigues (simple, siralilied, systematic), Mon probaidity sampdng malkads

Teuxt Books

1. Bluman A G., Elsmantary Stafistics: A Step by Step Approach, 2+ Edifon, W, C. Broan Communicatons, Inc., 1905
2. Spiegel M. R. and Stephens L. J., Schaum's Oulline of Stafsfics, Schaum's Oulling Series | 45 Edition, 2007
3. Gupia C.B. and Gupta, V., An Inroduction to Stetistical Metheds, Vikas Publishing House, Pt Lid. ndla, 2004

Reference Books

1. Richard A., Gupta C. B.". Probabélity and Stalistics for Enginesars”, Milsr & Frusnd Pearson's Edifign, 2010

2 Freund, J. E. and Simon G. A, Modem Elemersary Statistics, 9 Edition, 1558

3, Snedecor GW. and Cochean W. G Statislical Methods, 70 Edition, 1980

4, Danid 5. M., McCabe P. and Cralg B, Infrodusction 1o the Practice of Stalistics, & Edition. W, H, Freaman, 2008

Web Referances

1. hitpa:ionirecourses.nplel. acinnocZ_ma7d\praview
2. hape:itanchive.nplel.acinfcourses i 1140811105077/
3. hap:ifwwen. niftec ecu. Inngielicoursesivideaid 1110507710 hitmd
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MSRIT | Acadermic Rugulaton 2020 (R1) | MEA | 20MBM00 Genarel Management | Approvad in 5% ACM | Appizable fer ihe students admitisd o
202223 and woef ACY 2023.24

T 201BM01 General Management 3 0 0 3
Al he end of the course, siudents wil be able (o

Coda Course Outcemes
20MBMD1.1  Understand basic funclians of management
£IMBMIM.2 - Understand the plarning process and sirategic formulation
H0MBMO1.3  Know fe nature of the crganizalion prooess
20MEMO14  Undanstand the staffing ohjectives and funcicre
HOMEMDTS  Understand the directing process ang contialirg methods

-]...n‘.'.';-lr e
Unit [z Management Introduction 08 Hours

Concepl, Nature, Process and Significance of Management, Manageral Roles (Minzbang), An Ovendaw of Funcional arags ol

Managament - Marketing, Finance, Production, HRM, ITR & D, Devalapment of Managerment Thought - Classical, Nep - dassizal

Unit Ii: Planning 09 Hours

Procass and Types, Decision - making concapt and process, Boundad relionalty, Managemers by objectives, Corparate Planning -

Environment analysis and Diagnasis, Swrateqy Formufations

Unit lIl: Qrganizing 09 Hours

Gaoncept, Naluee, Process and Significance, Autharty and Rasponshiity relalionships - Delogafion, Decentrsisation,

Deparimantalion bass and formats (Project and Matrx). Formal and Informal Organigalion, Changing palterns in crganisalion

slruciures in the knowiedge econommy

Unit IV; Staffing 09 Hours

Human Rescurce Planning. Chjectives, Factars influercing Human Resoures Planning, HR Planning Process, Job Aralysis,

Rezruitment, Process and Sources of Recruliment. Sefection, Pracess of salectian and Tachniquas, Emars in selection Ratention

of emaloyees T

Unit V: Directing and Contral 08 Hours
Ialivating and Leading Peaple st wark - basic concepts, Communication - nabare, procesd, netwerks and barners, Effective
Communication Managerial Ceairal - Concept and process, Designing an Eflactive Conbrol System, Techrigues <Traditional and
Modern (FERT and CFM)

Kote: Discuss case studles from every unlt

Text Books

1. Singh B. P. and Chhabra T. M., Managament Concapts and Practioes, Dhangat Ral, New Delhi
2, Singh B. P. and Singh A, K., Essantials of Management, Excal Backs, Maw Dethi
3. Dwivadi R 5. Managoment= An Inf=grabed Approach, Nationadl Publishing Housa

Reforence Books

1. Waihrich, Heing and Harold Koontz, Management a Giobal Perspecie, Mc - Sraw Hill, New Dalhl

2. Sioner, James A, F., Freeman A E. and Gibeni D, A, (Jr.), Management, Prentice Hall of India Pul, Lo,

3, hancavich, John M., Dannally J. H. end Gibsen J. L., Management: Principles and Funglians, AITBS, Mew Delhi
4. Luthans, Fred, Intrecluction to Managemeat, Mc - Graw Hil

5 Jomes, Garath R and Janrifer M., George, Contemporary Managament. Tata Mo-Graw Hil

Web References

1. hitpsfnpalac. noourses 1051031 05102013
2. hitps:-Nonfinecourses swayam2 acinnoudl_cs14/
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NERIT |Mmi.‘.Mﬂmﬂnﬂim:FWAJEMMHmHnmmaFIarﬁrgsAmnﬁPAUilwmahmmuadm
from 2022:23 and wef, ALY 302524

BTN 20MBM02 Human Resource Planning a0 0
Al the end of the coursa, students will be adle to

Coda Coursa Quicomas
20MEMOZT  Understand stafing concept Wrils sound job deseriplions, job snecilizalions
20MEMD2.2  Davelop & struckured, job - related interview for talent acquisition across al ke varicats
2OMEMOZ3  Know tha Iraining and devakopment ststegies of a frm
Z0MBMIZA  Understand compansation management and performance management procass
ZOMBMIZS  Understand e role of trade uniens in a firm

Unit I Introduction 08 Hours
Human resturce planning concepts, Concepl of Staffing, Facars aflecting Staffing, SAaffing Process. Job Analysis — Concepl,
dob - Specifications, Job - Descriglion, Process and Melhods, Advantages of Job Analysis. Job Desgning: niroduction,
Dedniion, Modern Tachniques, Factors affecting Job Dasign

Unit Il Talent Acquisition 08 Hours
Recruimend and Salection: Needs-recruliment procass - aernalive fo recnsimant. Concept of Salectian, Crilera for Setection,
Process. Soraening — Pre and Past Crilesia far Selection, Intarviewing - Types and Guidellnes for Inkandewer & Irderviewee,
Types of Jedecion Tests, Selection Hurdles and Ways to Overcame Them, Curmant rends in Recruilmant and Selection

Unit IIE: Tralning & Developmant 09 Hours
induction — Concapd, Types - Fomalinformal induction, Advantages of Induction, Training Vs Devalopmant, Meed, Procase of
Traring, Methods of Training, Developmant techniques. need for developmant. Caresr Pianning, traring and development
policies, finking training and developmen o COMpany's siralegy

Unit IV: Compensation and Performance Management 09 Hours
Compensation managemant process, Forms of pay, Financll and mon = financial compensation - Fasiars inllugncing Wage
Exalion, Performance Appraisal System, Mathods of Perarmance Appraisal, Perfoemance mansgement process

Unit V: Managing Industrial relations 09 Hours
Managing Industial Relations - Compenants of IR - Trade Uniong,; FuncSions of Trade Unon - Employes Paricipaion -
Importance end Schemes, Coliective Bargalning - Grisvance Redressal, Indusyial Dispute ~ Sefllermant mechanism

Note: Discuss case studios from every unit

Taxt Books

1, Subba Rao P., Human Resourca Managemen, Himalsya, Mumbal
2. Aswathappa K. Human Resources and Persoanel Management, Tata MoGraw-Hill
3. Amstrong M., Performance Managameant: Wiy Stratagies ard peactical Guldelines, Kogan Page, Londan

Reference Books

1. Gery Desslor, Human Resoursas Management. Pearsan Publication
L Mammaria C, B., Parsonnel Managament
3. Recuitment and Salection: Thoorias and Prackces, Dpek Mumar Bhattactaryys, Cergage, India

Web References

1. hpsitinplel.acinfourses 1650 D205 10307 27
2. hmpelicnlnecourses. swayam2 ac ininoul_cs14/
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HERIT | Academc Reguialion 2020 (R1} | CE | 200EM02 Cimate Changs o and Adapiation | Approved in 55 ACK |
- !#&thfmﬁumm:iﬂw1m M | woef, ACY 202524

BN 20CEMO2 Climate Changs Mitigation and Adaptation 3 0 0 32
Al the end of the courss, students will ba abla o

Coda Couwrse Qutcomes
2CEMOZ?  Understand the concept of cimate change scenasias
2CEMIZ2  Culire he causes for the changes in the dimate
J0CEMOZY  [dantify the impacts of cimate change on various sectars
20CEMO2£ | Aol the methedaiogies in Ending the changes in dimate
Z0CEMD25 = Demonsirate the cimate change adaptation and miligation opticns lorsecwing sestainable devesapment

Unit I: Fundamentals of Climate Change 9 Hours

Greenhouse gases, radiaive foncing palential, carbon dioside equnalency, natural dimate torcing tactors, emissions sources and
sinks

Unit Il: Observed Changes and is Causes 8 Hours
Dbsmaﬁunﬂclmummu—whmdw.mnmmhmlﬂH—M Bffecis of

Climate Changes - Paltems: of Large Scale Varabiity - Drivers of Climale Changa =Evidences ol Changes in Climate and
Environment = an a Glekal Scale end in India

Unit [Il: Impacts of Climate Change 8 Hours
Impacts of Clmale Change on varous sectors — Agricuiture, Foresiry and Ecosysiem - Water Rescusoes — Human Heallh -
Industry, Settiement and Society — Methods and Scenarios -Projecied impacts for Difienent Regions- Uncertainfies in the Projecied
Impaxcts of Climate Change - Risk of imevessible Changes.

Unit IV Clean Technology and Energy 8 Hours
Clean Development Mechansm Carbon Trading- examgles of fiture Clean Technology -Biadiseal - Maturs' Compogt - Eco-
Friandly Plastic — Alemata Erergy — Hytiogen = Blafuets -Solar Enengy — Wird = Hydroeleeiie Power,

Unit V: Adaptation and Mitigation Responses 8 Hours
Puiicy. Climale Sensiivity and Feedbacks — The Mantea Protocel - UNFCCC - IFCL, Concapt framewsri of urban adapéation 1o
chmale change, Mitigatian Efforts In India and Adaptation funding.

Text Baoks

1. Jan C, Van Dam, Impacts af Climets Change and Climale Variabdity on Hydratogical Regimes’, Camiiidge Uriversity
Prass, 2003

2. Dash Sushil Kumar, Climata Change - An Indian Perspecsive” Cambridge University Press India Put. Lid 5007
Referance Books

1. Pielke, R, "Liing the taboo on adegtation”, Naliws 845 (7128), 557-548, 2007
2 Bulkaley, M., "Cities ard Climate Change”, Roufedge, Landon, 2013

Web Referances

1. IPCC Fourth Assessmend Report - The ARA Syrehesis Repart
2. hips: (v coursera orgleamidimate-change-mitigatian

& hmpa:ﬁhw.mmmr.mmmdmmmmamlmmﬁmwmmmmﬁgaﬁuwnﬁ
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NEAIT] Academic Regulation 2000 (RE) | GSE | 20054602 Knowledgs Discovery and [atabases | Approved In 57 ACM | Apchcabis of the Sludeils
axirritiied firom 2022-23 and woed &CY 20231-20

B 20c5802 Knowledge Discovery and Databzses 3 8 0 3
At the end of the course, stadents will be able o

Code Course Cutcomas

sl Bl | Mustrates e basks concepls of dalahass management syEiem
Far =] e JAikia to summarize mining and pregeccessing of data
MCEMDZS Cutling tha functionaklias of data mining{tharacherization)
TSN A JAila fo explain e processes of ssceaton analysis
005N S Fstrate the features of various dustenng fschniques

Urit Iz infreduction to Daiabase and Data Warehouse 9 Hours
Owarderw of Deta, What s Database and What s Dalsbese Managemant Base System, Meaning of Enfity, Realaton, Dafabase
Dasigr and ER, disgrams, Alirbuses, DWBS Sofware's availalie in Markel, Sinciured Cuery Language {S50L)

What is Data Warehouse, Typas of Data Wanshouse, On-Line Araiylical Processing (OLAF)

Unit I Data Mining introduction 8 Hours
Inbsoduction ba Data Mining Systems, Knoidedge Distosny Process, Dala Mining Techngues, [s50es, Dala Objedts and Altrkute
Types, Statissieal Destriplion of Data, Data Preprotessing - Cleaning, Inkegrabicn, Reducion, Transforrsfon and Discrefizaban,
Diala Visuakzation

Unig 01z Classification & Hours
Imieduction and Basic Concepts of Classibeation, Whal Is Traimng Data, Supendsory Leaming ard Unsupensory Leaming,
Dacsion Tree Induction, Waorking o Dedsion Tres and Bullding a Dadsion Trea, Bages Theonem, Chesficalion by Back
Fropagation

Uni I: Association & Haurs
What is AssociaBion Analysis, Frequant Item et Gensration, Assotistion Rule Ganerafion using Apriod Algorthm.
Unkt \: Clustoring and Qutller Analysis 8§ Hours

What is Clusler Analysis, Diffasant Typas of Clusters, Partiion Method - K-Means Algorithm, Hlesarchical Methods — Hlerahicsl
Cluster Algorthm, Dansity Based Method- DESCAN and Culler Analysis, What is Ouller fnalysis?

Fraclicing Tool: SCL, Witka, Pyion and R

Taxt Books

1. Raghurama Kiisghnan, Jeharnas Geboks, Tata b Mansgamant Systeme”, Thied Edifion, TATA MeGraw Hil, 2008,
2, o Han and MichalinaKamber, "Data Mining Concapls and Technigues™, Thind Edition, Elssnier, 2012,
3. Pang-Hing Tan, Michael Stsintach and Yipin Kumar, “inbreduction % Data Mining”, Pesrsan, 2016

Referanca Books

1, Alex Berson, Stephen J.Smith, —"Data ‘Warshousing, Data Mining & CLAPY, Tata McGrasy - HI Editian, 35th Reprat 2016,

2. K.P. Soman, ShyamDteskar ead V. &fay, — “Insght inta Data Mring Theary and Pradical”, Eastem Economy Exitian,
Prenfice Hall of Ingla, 2006,

3. [anH.Wiltes, Eibe Frank, — "Detas Mining: Pracical Maching Laaming Tocls and Techniques”, Second Edition, Elsevier,
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Wieb Rosources
1. htipscesw Sutarislspoint sony
2, htips:ifeww. coursera.onglaam/
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WSRIT | Acedemic Ragulation 220 [R1) | WE | 20MERI2 Micry Elecromechanica’ Syslems | Approved in 5% ACM | Appicatle for the stedents
sdmined from 207373 end wad ACY H123-24

HIE 20MEMO2 Micro Electromechanical Systems 30 0 3

At the gnd of fhe course, shedents wil be able 1o

Coda Course Qutcom s

2BMENKE Acruire the operalion of micro devices, wicn systems and ther applicatiors
ZOMENMDZE  AlTity o design he micro devices, Micm ystems using tha MEMS febrication process.
ZOMEMOZ3  Acquire basic approaches for vanous sensor design

ZOMEMOZA  Aoquire basic sppnseches for varous aciuator design

soMEMmns e the bechrical knombedge required for computer-aided design, ftvication, analysis and charactesizaton of
nana-snicimed malenals, mic- and nanp-scale devices,

Unit & Basic Concepts 8 Hours
Crefinition of MEMS, MEMS history and develapmant, micro machining, ihography pinciples & methods, stuctusal and sacrificial
matarials, thin  Aen deposilion, impurly doping, etching.  surlece mics  machining, wafer bonding.  LIGA
MECHANICAL SENSORS AWND ACTUATORS: Principies of sensing and ecluation: besm and canfiever, capaditive, plezo
electric, strain, pressere, flow, pressune messuremant by micro phone, MEMS gyroscopes, shear moda plezo actuator, gripping
piezn ackuatar, inghwan (echiaiogy

Unit ll: Thormal Sensors and Actuators 9 Hours
Therral enangy basics and heat translar processes, tharmistars, thesmo devices. thesmo couple, mice madined thema ouple
proba, peltiar effact heat pumps, themmal fiow sensors, micrs kol plite gas sensors, MEMS themmo vessels, prro glectndty, shape
mamary afoys (SMA). U-shaped hormonla and westical eleciro thermal sctuater, thamely aciveled MEMS relay, mitnd spang
tharmal ackdator, dala slorage canliever,

Unit Il Micro-Opto-Electro Mechanical Systems 3 Hours
Principle of MOEMS techeology, properties of light, kght modkiators, beam spitter, micro bens, micre mirors, digial micre: mior
device (DMD), Tght deteciors, grafing light valve [(GLV) oplical swilch, wave guide and tuning shear slress measurement
MEGHNETIC SENSDRS AMD ACTUATORS: Magnetic materds for MEMS snd properiss, magnetic sensing and debecfon,
magneto resistve sensor, moce on hall effect, magneto dodes, magneto fransistor, MEMS magaelic senscr, pressunt Bensor
utilisirg MOKE, mag MEMS actuators, by dirscional micro actuator, feedback circuil istagrated magnetic actualos, lame forse
refuctance actusbor, megnetic prabe-based siorage device

Unit IV: Micro Fluldic Systems 9 Hours
Sensihg mechaniam & pendple. membrane-transducer materials, chem.-lab-on-achip (CLOC) chema ressloes, chemo
cepaciiors chemotransisiors, eledionic nose (E-nose), mass sensillve chemcsersoms, fuorescence detection, calormetric
speoirtecony

Text Books
1. Miteigowr PFremchand Mahaik, "MEME" TMH Pubiishing co.

Refarence Books

1. Chang Li." Foundation of MEMS®, Prentice Ha Lid.

2, Sergey EdwrdLysheved, WEMS and NEMS”, CRC Prass, Indian Edition.

3. Tae-Ran Hsu, "MEMS and Micro Sysberms: Design and Manufachure”, THH Publsher.

4. Thamas & Adams, "Richard A Leylon Intnoducheny MEMS®, Springer Imemational Pablshers.
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¥eb References
1. hiipsiinptel.acinfeourses!1 17105/11 7106082/
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NERIT | Academic Reguaton 220 (R1) | EEE | 20EEMD Basics of Eectecal Mackizes e Drives | Appioved s 5 ACM | Appicasle forthe
shetents admitied fom 2022-23 and we .l ACY 023-34

BT 20EEM02 Basics of Electrical Machines and Drives 10 0 3

Atthe end of the cowrse, shudents will be gtk 1o

Code Course Ouicomes

Z0EEM0Z1  Understend the basic concapts of difforent types of eedncal drves
20EEMDZ.2  Able ip explan fhe parfomance charecherisics of eleciical dives
2LEEM0Z.2 Shudy the dilferant methods of staing D.C motors and induction maiors

20EEM0Z4  Swdy the convendonal end sdlid-state D.C. dives
20EEMOZE  Sludy the convenfional and sofd-state A.C. drives

Unit I; Introduction 8 Hours
Basc Elements — Types of Bleciriz Drives — faciore inflsencng the choice of ebactical difves - hoaling and cooling
curves = Loading conditions and classes of duly = Seleclion of power rafing for deive molors wéth regard fo thermal
avirioading and Laag vanation fachan

Unit II; Drive Motor Charactaristics 8 Hours
Mechanical cheradienstics — Speed-Torque cheracienstics of vanows types of load and dive molars - Braing of
Electrical mators = D mators: Shond, series and compaund = sagle phase and three phese inducion motors

Unit lll: Starting Methods 9 Hours
Types of DLG Mobor starers = Typical control circuits for shust and saies malors — Three phase squimel cage and sip
fing indction motars

Unit IV: Conventional and Solid-State Speed Contral of D.C. Drives 9 Hours
Spaad control of DC sedes and shunt motors = Amnature ard feld condrol, Ward-Leonard comingl sysiem = Using
controlled rectifiers and DC chappers —applicatons.

Unit V: Conventional and Solid-5tate Speed Control of A.C. Drives & Hours
Epaed conirgl of thres phase induction malor - Vellsge contral, volage §frequency cantral, sip power recowary schame
Using inverters and AC vollage regulators - applications

Texthooks

1. Magrath |.J. & Hathad D.P, Elecincal Machines’, Tala McGraw-Hill, 2006
2, Vedam Subrabmeaniam, “Electic Orves (Cancepts and Applcations)’, Tata McGraw-HiE, 2010

Referance Books

1. Perigh H. “An end Scisnce end Lilisation of Elacttical Energy”, Dhanpat Rail and Sans, 3017
2. Pilai 5K "A First Course on Elactic Deves”, Wiley Easbem Limed, 209
4. Gingh M.D., KBKhanchandani, “Povesr Electronics’, Tala MoGraw-Hil, 2005

Web References

1. hitps:ink speinger.combock/ 10 1007/578-3-319-72730-1
2 hitps:Peweroutiadge comiBactrical- Machine-Drivas-Fundamsntal-Basics-and
Practkee/Franchifp/bock 71138099385
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NSRIT | Acaderic Regulstion 2020 (R 1) | ECE | 20€CMOR Digital Elecironics | Approved in 5 ACA | Apslicabié lorihe studsnis admited fram
202223 and wead ACY 2023-24

BT 205cMo2 Digital Electronics 30 0 3
Al the end of the caurse, studants will be abie io

Coda Course Outcomes

JDECMIOZ T Utlize theary of Boclean algobra & fhe undarying fealures of varous number sysiems
2ECMI22  Choose e concapts of Boaksan algabra for the minknizatian of ssichingtunclisns

20ECMOL3  Design of varigus combinafional baglc cirouits using basic s

20ECMOZA  Design varipus simple programmatle logls devices 1o complexprogrammable logle sevices & amays
HECMO25  Develop of vanous sequential logic circwits

Unit I Intreduction to Boclean Algebra and Switching Functions 9 Hours
Conversion from One Radix o Anather Radix, r- 1 and s complemens, 4 Bt Codes: BCD, Excess-- 3, 2421, B4 =21, Oy
Cempliment Coda, Gary Code ez Realizalion of logic aperaticns for Basic and Universal pales

Unit Il: Boolean Minimlzation 8 Hours

Minimization of Logic Funcions using Beolean Theosems, Minmizaton of Switching Functions using K-Map Up 1o &
Variables, Quine - MoClugkey Method, Sterdard SOP And POS forms

Unit lli: Finite State Machines and Bipolar Logic Families 8 Hours

Design of synchronous FSMs, Asynchranous FSMs. Bipolar Logic Families (ECL), MOS logic familiss (NMOS and GMOS)
and lheir electrical behaviour

Unit IV: Memmery Elements 9 Hours
Basic siructures and malizafon of Boolean functions uing PROM, PAL, PLA, PLD, CPLD, FPGA, Buffer. Logis
Implementation using Programmakie Devices [ROM, BLA, FRGA)

Unit V: Elementary Combinational and Sequentisl Digital Circults 9 Hours

hﬂidars-. Subiractors, Muliplewer, Demulipiawer, Encoder, Decoder, Comperatees, Laiches, Fip-fops, Shift segisters,
filers

Text Books
1. Teub, H. and Schifing, [, "Digitd Infegrated Electronics”, McGraw Hil, 1977

2. Hodges, DA end Jackson, H.G, “Analysis and Dessgn of Dighal Inbegrafed Circuls”, Intemational Stucent
Edifion, MoGraw Hil, 1983

3. il F.J. and Peterson, G.L., “Bwitafing Thecry and Logic Design’, John 'Wiley, 1951
4. Anand Kumér, A, “Switching Theory and Legie Design”, 3@ Editian, Prentice Hall Infsmatianal Leaming, 2015

Reference Books

1. Koha, Z, “Switching and Finite Aulcmata Theary, MoGrmw Hill 1970
2. Jan, RP,, Mocem Digital Elscironics”, 3*Erition, Teta McGraw Hil, 2003
4. Chares Rath, H. end Lammy Kinney, L., “Funcamenials of Logic Design”, ™ Editian, Cengage Leaming, 2014

Web Resources
1. hipsfioninecourses nplel.ac.ininos19_ssS Lipreview
2 hitpsiirpielacinicourses 171 05 11T 1050820y
3. htips:figate ikgp.ac.inpate_sylabus himi
4, hmmﬂ?&mm&m@mﬁsm
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WSRIT | Acadamic Reguation 2020 (R1) | GSE (AML] | 04102 Machine Leaming wih Pythan | Approved in 50 ACM | Aplicatie fof (i
siudents admilied from 202223 and wed ACY 2023-24

BT 20am02 Machine Learing with Python 3 0 0 3
Atthe end of the course, siudents wil be able 1o

Cade " Course Qulcomes
20AIMD21 Golve simple computafonal prablams with pythan
DAl 2 Idemify and use approanata functions to handle data In python code

2DAIMDZ3  Destribe the foundationsl cancepts and terminaiogies of machine leaming
2N 4 . Explain various ungupandzad leaming algodthms
2DAIMOES ! Evaluzia the perlarmance af (he maching loaming aigarithen

Unit 1: Basics of Python Programming B Hours

Introduction 1o Python: eveluton, features — Pythan IDE installation - Syntax ~Commends — Vadables - Data types - Numbars
~ 5lrngs - Boolnans - Operators — Control slabements - Data stuciures: Rsts, dickonary, fuples, sefs, amays = Funcions

Uit 2; Python modules for ML 8 Hours
NumPy ~ Pandas ~ ScPy — Maplotib
Unit 3: Introduction to Machine Learning 9 Hours

Machine Leaming esgondals; data set, mean, median, mode, standerd devistion percentle, dats disiibufon, mamnal
disirioution ~ Types of leaming supenised, unsupandsed — Supenised leaming dassifcaion and regression - Class#cation
Agorithms: KNN, Maive Bayes dassifier, Decigion (rees, Linaar models, S0t

Unit 4: Unsupervised Learning and Pre-processing 8 Hours
Types of unsupendsed leaming — Chalienges in unsupenvized lzeming — Pre-processing and Scaling - Cimensianality
reduction: Princpal Companent Analysis — Clustering: k-means, agglomarnative, DESCAN

Unit 5 Data Representation and Model Evaluation 8 Hours
Categoricel varlabies: one-hol encoding = Binring - Dicretizalion - Aufomatic fasture selaction - Model pvadluaton: eross-
validation ~Gnd search — Evaluation matrics and scoring

Text Books

1. Andreas C. Miller and Sarah Guido, “Introduction to Machine Leaming with Python - A guice foe Data Scieniist”,
0. Reilly Pubiisher, 19 edion, 2016

2 Peter Flach, "Machine Leaming - The at and science of algorlthms thal make sanse of dats”, Cambridge Press,
2012

3 Tom Micheil, Wachine Laaming”, McGraw Hil, 2014
Reference Books

1. Peler Haringhon, “Machine Leaming in Action”, Cengage Pubiications, 2012
2 Mehryar Mobi, Afshin Rostamizadeh, Ameet Tahwalear Foundalions of Machine Leaming”, MIT Press, 2012

Web Resources

1. hipsihvessfulosalspoint. comipyihon
2 hpsiwevewdschoolsipyihan
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NERIT | Asademic Regulation 2020 (R1) | CSE (DS} | 2005M02 Date Mensssment and Analyeis | Appsoved in 52 ACM | Appicsbis for the
stugenis sdmitied fom 2022-23 and w.al ACY 2023.24

BEM 200sM02 Data Managemsnt and Analysis 3 0 0 3
Al e end of the course, stadents will be abls 1o

Code Courss Duteomies

20050021 Understand databasa end be famiBarwith relaSonal database Concegls
2NOER0E 2 Deenprsirabe knowledge of ferms, methods of ER Madeling

2O0EM02.3 Demonsirate knowledge of rends In dala managament in Entity Cluslering
2005002 4 Demonsirabe howfo acguire, transfom, analyse in S0L

200EMD2 5 Demonstrate how o solve problems in accaunting using Transactions

UnitI: Databasa Concepts and Design Concepts 8 Hours
Vihy Dataases? Data Versus Informaion, Why Database Dasign is importam? Evelidion of Fila Systam Date Procassing,
Frablams with Fie System Data Processing, Datebase Systems, Relational Database Mods A Logical View of Data, Keys,
Integrity Rudes, Relationel Algebra, Relationships within the Refasonal Ditabasa, Data Recumdancy

Unit Il: Entity Relationship (ER) Modeling 9 Hours
Entities, Amributes, Relafonships, Connectivity and Caedinality, Existence Dependence, Relsionship Stength, Weak
Enlities, Relationship Fartcipafion. Relabonship Degres, Recursie Felafisnships, Associaive Erdifes, Developing an ER
diagram

Unit 11l: Entity Clustering 9 Hours

Entity Inbegiily: Sefecing Primary Keys, Matursl Keys and Primary Keys, Primary Key guidelines, when to uss Composile
Primary Keys, when lo use Sumngale Pamary Keys, Design Cases: Leaming Flesible Database Desgn

Unit IV: Introduction to SQL 9 Hours
Data Definlbon Commands, Data Manpulaton Commands, SELECT Ouenes, Addtions Data Definifcn Commands
Addifionzl SELECT Query Keywords, Creating VIEW, Joining Daabase Tables

Unit V: Transaction Management and Concurmency Control 9 Hours

Vikat is Transaction? Concurrency Conirol Concumency Contrgl with Locking Methads, Concurency Coatrol with Time
Stamping Methods, Cancumency Gontrol with Optimistic Methods

Teat Boaks
1. Carlos Coronel and Steven Monis,” Databage systems: Desipn, Implementation, & Management”, 13 Editice.
Cengeos Leaming. ISBN-13; §T8-1337627600, D18
2. Sholom M. Welss, Nism Indurhya, Tong Zhamg, and Fred Dlamarau, Test Mining: Frediciive Methods for
Analyzing Unsinsctured Information”, Fisst Ediion. Springer, 2020

Referenca Books
1. Hestor Garcia-Molina, Jefirey 0. Liman, snd Jenaifer Widam, “Database Systeme The Camplete Book”, 2nd
Editon, Pearsan, 2001
2. Jiawei Han, MicheSine Kamber and Jien Pel, “Data Mining Cancapts end Techniques”, 3+ Ediion. Besvier,
2008

Web Resources
1 mwm.nﬁgwmmﬂumagmmﬂmma

Z  Mips:fiseerchdstamanagement bechlarmet comiefnfonidata-managamant
3. héips:inglel.ac.infcourses™ 10/104/1 10104054/
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NERIT | Acadenic Reguaton 2020 (R1) |B5 & H | 20GHMOS3 English for the Media | Appooved in 5* AGM | Apoiicabbe for the studens admitsd fiom
TR and weell, ACY 200324

m 205HM03 English for the Media :F 0 0 3

Al the end of the course, sludents will be able to

Code Courie Dutcomes

205HMOA1  Uindesstand what media Beracy is and its impartance
20EHMIZZ  Indroduce the essental requiremens of wriling far the madia
20EHMIZ3  Familiadioe the leemers with the process of wiitng for the media

J0SHMO34  Make them famiar with the specific use of engish in e field of madia '.._1.*-?‘ [
EHMOES Generain inlarest in various aspects of meala end Mereby eowp ham wifh $ie besic wiling sklls reguired for the

samea
Unit - Introduction to Media Literacy 8 Hours

UniZerstand whal media lileracy is and its impartance, analyee and inlerprot media messages through guided questicns. Pradice
reading shateglas to preview g lexd & skimming and scanning whea you read

Practicis reading for the main idea, Define and sccurately wse conlent - relabed vocabulery in courss acihiies and games, Apgly
comprehension strelegies &s you nead, wakch, and Bsten to a verety of teds and mulimedia sources Demonstrate yow
understendng of these iexds and key course ideas thaough comgrehension chick quizzes and 3 discussion bosrd response

Unit II: Writing for the Print Media % Hours
Newspaper: Wiiling headlines — Anstysing newspaper artides- Practising interview skils - Planning and wiing 2 newspaper article
Magazine: Compasing magazing covers ~ Planning the contants of a magezine — Ghing insinucions for a photo shoct = Plenning
ared wiiting a frue [He story

Unit [il: Writing for Radio, Tebevision and Film 9 Hours

Radic: Understanding the language of radio presentars — Understanding the production process — Planning a rewskist — Giving

post production feedback,

:ele*uism Understanding the pre-production process - Ceganising @ fimng schedule — Filming on location — Ediing a TV
ColmEntany

Filrn: Wriing a screanplay — Pliching successhully - Organizing a shoot = Wiiting & fln review

Unit [V: Writing for Advertisements 9 Hours
Adverlisemant : Creating a pind advert ~Creating & screen advert —Presenting a finished 2dvert- Anaysing market trends = Sefling
up @ marketing communication strateqy — Onganising the refaunch of a product — Evaluating the success of a Relaunch

Unit ¥: Writing for the Mew Media 8 Hours
New Media: Briafing a websile cesigrer - Analysing problems and providing schufions - Mlanning ard wriling a biog = Creging &
pqdm:l Viags ~ Graphic noval [It is suggested for students to follow the differenl sivies of raporiing in vaicus redia and
familianze themsaivess with (he emerging tends In he new media)

Com Reading: Ceramaila, Nick and Elizabeth Lee. Camibridge Engish for the Media CUP, 2008

Text Books

1. Ryan, Michael and James W Tankard, Weiting for Print and Digital Medka, Mcrw-Hill, 2005
2. Alen, Victoria, Kad Dands at. al, Cembridge Technicals Level 3 Digial Media, Hoddes, 2016
3. Haywand, Susan Cinema studiss The Key Concepls, Roulledos, 199§

Reference Books

4, Parhasaraihy, Hami. Hers is the News! Repeding far fhe Madia Sterding Publcations, 1958
5. Axford, Bamie and Huggne. Kew Media and Politics. Sage, 2001
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HSRIT [ Academic Rogelation 2020 (1) | BE & H | 305HWEE Englsh lor fhe Modia | Appiowsd in 5% ACH | Applicabie for ihe sludasis admimed from
H22-2% and w.oat ACY 2E3-24

Web References
1. hizpaiiveasn googie oo inboaks'edton Designing_New_Madia'
. higps.iiwes googht oo inbooksedion®S_Madia_Studies
4. https:iwewe google o inbenkstedifon Sodial_Media_and_Democracy
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NSRIT | Academc Reguiation 2020 (RY) |85 & H | 205HWM Stalisical Infarence | Appered in 5 ECH | Appbcable for te sludests admitied rees 2077-
25 and woe T ACY 202334

B 205HMO4 Statistical Infarence 30 0 3

Althe and of the coursa, studants will be ki to

Caoda Coursa Dutcomes

205HM04,7 Urdarstand the concepd of sampling distriution far large and smal samplag

205HMD4,2 Calculate the esfimater of a paramaler using paint estimaion and bigs

HOEHM04,3 Cempare means and variances of wo indapendent or paired BATEE ushy intenvg eslination
25HW04.4  Linderstand the framewne of bypothesis testing far camying out statisicel infersnce
HEHMB4E Carmy out the NP tests with due segard to the Essumplans undarying thise procadires

Unit I: Sampling Distribution 8 Hours
Papulation, Samples, Parameter and sialisics, Standard eror, Sepling distibuten of a stafsile, Semplng distrbution of mean
{knewn and unknown variance) for are ard smal sarmples, Sampling distribuilion of difference of maans, Centeal limil theore

Unit Ilz Point Estimation 9 Hours
Cafiniion of peinl esimaicr, Genwal properies of estmaiors, Unifoamly mininwrn varesce wniiased estimaiors. Sulisant
Slatislics, Factorizatica thecrem, CR Rao insquaily, Cramer - Rao lowsr bound and URIVUE, Methods of finding pord estinators
oy MLesimation, Methed of moments

Unit ll; Interval Estimation 8 Hours
Nolion of interval estimation, Review of samping distibuions, Conficence Inbarvals, Confidence imarval for the mean (papulgtion

varance is known and wriknown), Confidence intenvel for the vanance [Population meen is known and uwerawa), Confidance
intesnvil for the diffiarence betwoen two means

Unit IV: Testing of Hypothesis 9 Hours
Statistical hypethesis, null and atemative hypothesis, Simpls and composite Nypolhasas Test of hypothesis, orifcal region, type |
and type || evors and their probablifies. Simple null hypotesis versus simpla etemative, Neyman - Pearson lamma, Examples
from the rommal popufefion, Tasts on the mean, Tests on the vaiance

Unit V: Non-Parametric Methods & Hours

Introducticn, sssumpbons of Npmefiods, Advantages and dsadvantages.Testing a hypothesls aboul median, Test for
randomeess, sign tast, Wicouon signed mank (es!

Tt Books

1. Gupta Kapoor V, K., * Fundamentals of Mathematical Stefislstics”, Sultan Charyd Pubicatiore, Mavw Dalhi
2. Rao €. R, Linear Stallstcal Inference and iis &ppiications, Wiley Ezstren Publications

Reference Books

B Richand A, Gupta C. B. ", Frobability and Stetistics for Engineers”, Miller & Fruend, Pearson's Edition, 2010

7. Rahaigi V. K Statisies Inferance, Dover Publications, 2003

B. Iysngar T. K. V., Krishna Gandhi B, Prasad M. V. 5. 5. M., *Probability and Stalistics, Revised Ediflan, 2013
B Wasserman L., "A Concise Course in Statisfical Inferance”, Sprirgar Publizaiona, 2004

Web Reforencas

S, heipscifarchive. nedel.ac.in‘oourses!d 119061 11108043
6. heipsaifonlnecourses nplel.ac innac2l_malSioreview
7. heps:iorirocourses. swayam2.ac.inioac2l)_malllipreview
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NERIT | Apademic Regulstion 020 (R1) | MBA | Z0MEMI3 Organizational Bataviour | Asproved in 5% ACHM | Applicable for e stusents admitind from
207:23 and wet ACY J023.2¢

I 20MBM03 Organizational Behaviour 30 0 3

Al thie end of the course, students will be &b o

Cods Courge Dulcomas
H0MSMIZY  Understand basic concepls of onganizational behavior and it ralure
20MBMI3.2  Understand the basic concepts personabty, values and motivaion
HOMEMI33  Understand inter personal behavior and ils significance
JMEM034  Know the group behavior and ils dynamics
JOMBMO3S  Knaw abowt orgenizalional climate, cullure and omanizational changa

Unit & Intreduction SHours 5
Organisational Behaviour - Concsgd and Emengance of OB Concept, Matue and Theorstical frameworks, Disciplines
corilribauting 16 the field of O8, Hislorical Bachground - Hawthame Studies, Psyehological foundations

Unit : Individusal Behaviour 9 Hours
Perscnally, Liaming, Values and Afitudes, Pesaption, Leaming-Behaviounst, cognitive and sacid leaming Siess al wark.
Watraticn -Maslow's Nead Herarchy, Herzham's Two Factors Theary

Unit Ill: Inter - Personal Behaviour 8 Hours
Irterpersonel comeunication and Feedback, Transachond Analysis (TA) Johar Window. Managingmis() behaaur 2
wark, Subetance abuse, cyber stacking, Aggression, and Violence

Unit IV: Group Bahaviour 8 Hours
Group Dynamics, Coheshensss and Froducivty, Management of Dysfunctional groups, Group Dedsion Making,
Organisetionsl Politcs,

Leaerstip- Concapt and Styles, Fieider's Conlingancy Modal, House's Path - Geal Thaary, Leadarship Efisctivencss

Unit V: Organizational Process 8 Hours
Organizalional Climate: Corcept, Determinanis, Organizafon Cullure - Concapl, Forming, Sustaining, and Changing &
Culture, Organizalicnsl effectiveness - concept and measurement, Organizalional change - mastance end marsgement

Note: Discuss case studies from every unit

Text Books

1, Sirgh B P. and Chhatra T, K., Management Concepls and Practices. Dhanpat R, Mew Delhi
2 Sirgh B P. and Singh A, K., Eszentials of Management, Exce! Books, Mew Dalhi
3 DwivediR. & Management - An Integrated Approach, Nafianal Publishing House

Referonce Books

1. Udni Pareelk, Organizations Befandor, 39 Edition, Cidord Universiy Press, 2011
2, Bubba Reo P, "Menagemen! and Drganizational Behawior”, 34 EdSan, Himalaye Publishing House, 2017
3. Ghumar, K. and Aswathappa K., Maragement: Goncepds, Pracice and Cases, Tata Me - Graw Hil

Web References

B hifpsiinptel acinfcourses 1 0SHOZ051 02012
8 httpeclionlinecourses. swayam? acinfnou20_cs14r

CONTRCL COPY ATTESTED
]{_ hn eblms,
e Chairman
e Tl Ny Board of Studies
Fr: :Ir..
I. I:_ I'I,k "-"':-.

P 200




NIRIT | Academic Regulation 2020 (R1) | MREA | 20MBMO4 Compengalon Managersent end Ermpingss Welfars Laws | Appeoved in 52 ACM |
Applcatle for the stadants admiled bam 2022.23 oo woef A0Y 203324

I 20MEM04 Compensation Management & Employes Welfare Laws 3 0 0 3
Althe end of the course, students will be abie ta

Crode Course Dutcomes
20MBMO4.1  Understand different pay struchures and pay lavals
20MBMO4.2  Know aboul wage act 1535 and s impications
20MBMO4.3  Understand the factors influence the wage fixetion
20MBMO4.4  Understand the comaanédis of banus act 1085

20MBMO4.5  Understand varlous incendve pans and inlematianal compersaton cancopl

Unit I: Compensation Managemeant 8 Hours
Compenzalion manageman pocess. foms of pay, financial and non - fnandal compansaion. Compensalion Sirategios,
Assessing job values, pay stectures, designing pay levels. constuction of optimal pay atmictuse. Paying for pefomance, shifls
@l competence, Imemational pay systems: comparinyg costs and gystems

Unit It: The Paymant of Wages Act, 1938 8 Hours
Otjects, Agpliation, Responsibiity for payment of wages, Fetion of wWale parods, fime - Imiks, Deducbon from wages,
Femedias availeble to worker, Powers of suthodSes, Penally for offences

Undt [ll: The Minimum Wages Act, 1948 % Hours
Objects, applatian, minimum far end Iving wages, determinafion of minimum waga, taxafon of minimum wage, advisory board,
remedy to woeker for non - payment of minimum wagas

Unit [V: The Payment of Bonus Act, 1965 9 Hours
Obfects, Scope and Application, Defintions, Caloulmian ofameaunt piyabla aa Bonus, Eigklity and Disqualifications for Bonus,
Misum & maximem Borws, Apglicalion of Aclin Establishment in Public Sector, Bonus finked with Produsses o Productiviy

Unit ¥: Incentives Incantive Plan 8 Hours
Iredivicual incenives, pay for perfrmance, compensaton of specid proup Benedis, legaly requied berefits: Ratirement medical
and alher beneffs, Employes profil shesing, employee stock option, gain sharing Intermational Gompensaicr: Recogrizing
vangtion, the seeal cantracl, Culiure end pay, Prefminary considerstians af intematicnal compensation

Teaut Books

1. Beichor, Daid W., “Compersation Admnistration”, Prentice Hall, Englewnod Ciiffa. NT,
2 Henderson R |, Compensation Management i a Knowledge Based Wierld, New Delhi: Pearson Education
3. Mikenvich G, Newmen J. and Ratnam C. 3. V., Compensation, Tata Mg — Graw HEl, Specal Indian Egition

Reference Books

1. Amnstrong M Muris H, Reward Menagement: A Hand book of Salary administraton, London: Kegan Paul

& Shama J. P., AnEasyappeoach to Company and Compersation Lawe, New Dethi: Ane Books P, Lid

3. MalkP. L, Hand book of Laboures and Indusiral Law, Eastem Bock Company

4. Gevemment of India Rapart of the Nationd Cemmizsion an Labour Ministry of Labour and Employment, New
Dethi. (ahest)

Web References

1. hbpevingelacincowrses 105102510201
2 hipsSoninsoourses. swayam? ac nnou2d_cs1d/
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NARIT | Acadesic alion 2022 (R1) | CE | 20CEMIS Sustainabiity and Polltion Preveniion Practices | Approved in 59 ACH | Aopficabie
o 1] for Ihe shudients admitie from 2022-23 and wad ALY 2003.54

B 20CEMO03 Sustainability and Pollution Prevention Practices 30 0 3

At the end of the course, shudents wil be able fo

Code Course Outcomes

A0CEMD3.T | Cancept ol sustainabiity end its goals

HCEMII2  Sources and effects of enviranmantal palution

ZICEMII  idertlty the prevention measures for emvimemental pratecion

20CEMD4  Approach for analysis and assesament of developmental activiias and theirimgects on envionmant
20CEMIZS  Objectives and compenents of snvironments anagement

Unit I: Concept of Sustainability and Development 9 Hours
Sustamatdity and its gaals, Growth and development. Deveioament and emnvinament, Causes for industriateation, Changing Be shies,
Regulatory aspects of ndusiniglization, Owerall impact of Industiaizstion and Urbarizalion an cually of human Fa, Global

Unit || Pollution, Monforing and Contral 9 Hours
Cefinition, fypes and sources of palution, Qualty standands lor ar, water, aoll; tpirs of palistants; Methods of monileging and centsl
of air, weter, scil Polulizn {Physicochemical ard bacteriological sampling and ansfysksy effeds of pollution an plasts. snimals and
Husmes beings.

Unit [ll: Measures for Environmental Protection 8 Hours
Formal and informal envionmantal educstion, awaraness for natum consanvatian and profeciion, envimmmenial ethics and monity,
conseraion of nalural habitats, National paks and wild life sanciusries, robe of youth and women, role of NGO's, urhan planning and
lend-iuse patiam

Unit IV: Envirenmental Impact Asseesmant 8 Hours
Definilion, significance and scops of mpact assessment. Noed & objective, tyoes of envircnmesial impacts, methods of envion merts
impacis, major Seps inimpact assessment procedune, genaralised epproach bo impact analysis

Unit V : Envirenmental Management 8 Hours
Objectves and comparents of emimmmeral management need for Iraring, Emdranmental Impact Slatement and Emviranmant
Managemenial Fian, Role of remote sensing in envirstmental menagement. Sustainabls use of nasual resouress, managemant of
sail, wildlite and ils methods, agriculure management, Public panisipation in FEZ0LICE Fanagamen

Text Books

V. Lars F. Niklasson, ‘Improving the Sustainable Devalopment Goals: Strategies and the Govamance Chalenge”, 2008

2, Herman Koren, "Best Practicas for Environmental Hazkh: Eviranmental Pollutin, Protection, Quality and Suslainabilty’, 21
Aprl, 2017

3 MeCuly, P, "Rivers no mare: the emdrorenental effects of dams [po. 236417, Zed Books, 1996

4. MaNeill Jahn R, "Something Mew Under the Sun: An Enviamental History of the Twenteth Centry’, 2000

Reference Books

1. Environmentsl Chemisiry - &K Da, New Age Int Pub Cor. New Defnl, 1550
2 Lave, LB and Uplon, “Tende Chemicals, Healih and tha Envirmnment”, The Hopking Press Lid., Londen, 1087
3. Pepper, |1, Gerba, C.P. & Brusseau, ML “Envirormental and Polision Sciance. Academic Prass”, 201

Web References
1. hpimccca
& hEpa:iwars.drishiias.com
3. hitps:ifwwe fica.po jp
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NSRIT | Acadermic Requlation 2120 (R1) | C5€ | 20CEM03 Dalnbase Beculy | Apprmved in 5 ACM | Apofcaile for the studasts admittad from 3022
2 andw.ad ACY 2033-24

BN 20CSM03 Database Security 3 0 0 3

Al lhe and of the course, studen’s will be shie o

Caoda Course Chstcomes

LSRN Exptain thi Cossats DEMS

2CEMIL2  Explainthe Consraing in Datsbase

20CEM033 Describe different Database Schemas

20CEM03A  llusirate Desscrale Data Models and Water Marking Procassas
HCEM015  Bxplains Gepspatial Data Models and Acoess Methods

Unit |: Database Introduction 9 Hourrs
Intraduction ta Database — Refalionsl Database & Management System, Data Abstraction (Phpsical Lewel, Logica: Level & View
Levnl) - MidtiHewel Dutabass, Distibuted Database, Dalabase Architectire.

Unitll: Database Securitias 9 Hours
Seculy issues in Database — Integrty caretraints, Actess Control {Grart & Revoke Prvienes| - Statisical Datsbass, Diflrenal
Frivacy, Distrbuned Databiase Securty

Uni [Il; Schema Maodels B Hours

Security in Data Warghcuse & OLAP - iniroduction, Fact table, Dimensions, Star Schema, Srewflais Schema, Mult-Dimansen
Fange (hagry, Dafa Cubes.

Unit IV: Cata Mining Introduction ¥ Hours
Data Mining ~ Inbroduction - Randomization methods, Data Swapging, Datanase Watsmarking - Basic Walemarking Process -
Discrate Datz, Mulimedia, and Relstional Data, Different Dats Migraticn Techrigues.

Unit V: Geospatlal Database B Hours
Genspatial Database Security = Geospalial cata models - Gecepatial Athonzation, Access Conliel Moddls Gao-REAC, e LRSS

Taxt Books

1. Michad Gedz, Sushil Jajoda, “Handbook of Database Sacunty: Applications and Trends”, IZBN-10; 0387485325,
Springar, 2007

2. Osama 3. Faragalizh, Bl-Sayed M. EMRabaie., Faihi E Abd Bl-Samie, Atmed |, Salam,, Haia 5 EFSayed,, Mulileved
Swcurity for Retational Databases”, (SEN 978-1-4822- 0530-8, CRC Press, 2044,

Refarence Books

1. Boavanl Thuraisingham., *Database and Applcaions Security Integrating Infarmation Secusty and Data Manageman!’,
GRC Press, Taylor & Francis Group, 2005,

2. Eimasd Nawsta, Fundamentals of Databaso Systems", Seventh Editian, Pearson Eduefion, 2016,

3

Pufer Raob., Ceos Comnel, ‘Database Sysiems Desgn, Implemantation and Margement,” Tanth Edilicn, Pearson
Bducaion, 2013
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Wob Resources
1. hitp{iwwwenprelvideos in'201211 idatabase-menagemertsystem. iml
dabase-sotusity

& hiipezisi ibm.comin-endekouddeamid
3. hiip:tdala conferencewnrd in
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WSRIT | Academic Fnguiation 2120 (R1) | ME | 20MEMO3 Surtace Enginpering | Approved in 5 ACK | Applicabin for e tatente admiied fam
2002-23 s woaf ACY 202324

Bl 20MEM03 Surface Enginsering 300 3

At the end of the course, students will be abls io

Code Coursa Owleaiies

MEMD3T  Decide the surface praparation methads sufiable Sor difleren! suhstate metarials,

ZMEMOZ2  Apply knowledge an proparties offered by different Coafings based on the applicalion requirement,
MEMIZ3  intespret the testing Bevaluction of metallic coasings.

ZOMEMO3A  Explain the affect of pracess paremeters on (he poperfies & microstnuciurs of the suriace cosfing processes.
OMEMILS  Expiain the imponance & rule of surface modificatians 1o achiss several fechnalogica proparies.

Unit : Fundamentals of Surface Engineering 2 Hours

introdustion b surface enginesding, Scope of swiace engineenng for difaran mimnng maerials, Surface Preparafion mathods
such s Chemical, Eleciochemical, Mechanical: Sand Blasting, Shot peening, Shet asling, Hydw-blestng, Vapor Phase Degreasing
&l Coatngs: Classication, Properties and applications of Varicus Coatings

Unilt Il: Chemical Converslon Coating 8 Hours

Chromating, Phosphating, ard Arcdzing, Thermochamical processes: Iethodalogy used, mecharisms, imporant feacions
involved, Process paramebers and epplications,

Unit Il: Coating from Vapor Phase 9 Hours
FVD, and CVE: Variows Methods used, mechanksms, important mactions inveived, Process parameters and sppicaions
Unit IV: Metallic coating 8 Hours

Hot Dipping, Galvanizng, Electratyic and Elactio less plafing: Methodolagy used, mechanisms, important reactions imvolved
Process paramelers and applications. Tesing/ evalusion of metalfic coplings,

Unit V: Thermal spray coatings 8 Hours

Frocesses, Types of spray guna, Comparson of typical thenmal sprdy proossses, Surface Preparafion, Finishing Treatment, Coating
Sirociuras and Properties, Applications.

Text Books

1. J R Davis, "Suriace Engineesing or Comoaon and Wear Resistance”, 1 Edlian, 1467
2. Geosge J, udzki -Suriace Finshing Systems metal and non-meta fnishing handboak-guice”, 1+ Ediian, Metals Paric ASM,
1983,

3. James A Moy, “Surface Preparation and Frighes ke Matal, McGrave HIl®, New York 1071,
4. P. G, Sheasby and R Pinnar, *Susace ineabment and finishing of Aluminium and ite aloy”™, 19 Edifon, ASM, Meisls Park, 1087,

Reference Books
1. Friction Stir Welding and Processing, Rejiv Sharan Mishra, Partha Sarathi De, Miesh Kumar Intlematona!
2008,

2 Fictien Stit Welding and Processing, R.S. Mishra and MW, Mahoney, ASM Intemational, 2007
3 Agvances in Frictian-Stir Walding and Processing, M-K Besharati-Gii and P. Asad, ASM Intemational 2008,
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Web Referencas

1. wwwnplelim, acin

2. weewbdachguw.com

3 weew.oowmiledu

& www,comsion-doctors. cog
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HERIT | Acatemic Regulation 2020 (1) | EEE | A0EEMO3 Blecirical Enginaering Malasl Scienss | Appeoved in 5= ACM | Apicabls for ihe
aludents admitled from 2022-23 and woe d ACY 3032324

B 20EEM03 Electrical Engineering Material Sclence 3 0 0 3
Atthe end of the course, students will be a5 to

Code Coursa Outcomes

dOEEMO31  Understand the phenamena of metal conductvity

Z0EEMD3.Z  Explain the properties ol di-elecirc proparies

LEEMI3.3  Understand the magnedic properties of matersls

20EEMIGA  Explain the types of semi-conducions

20EEMOS.S  Understand the madem echniques used for studping the malerial scisnce

Unit I: Conductivity of Metal 9 Hours

Intrcductian, factors affecing the resistivity of electrical materials, moon of =n sleciran in an eleclic field, Equation of
meian of an electron, cument camed by fectrans, mabkty, anemy leveds of a molacule, emssion of dectans from metals,
thesmicrii: emission, photo elaciic emission, fiald emission, efiect of lempevalwe on eleciicel conduchvity of metas,
alecinical conducting malerials

Unit Il: Dielectric Properties 8 Hours

Introduction, effect of a dwlacic on the behaviar of & capacitor, polasization, the dislecinc constent of monatamic geses.
frequency dependence of pemnittivity, deledric bosses, sigficance of the lnss tengent, dipolar relaxstion, frequency and
temperature dependance of the delectic constant, defectic properties of pelymeric system,

LUnit lIl: Magnetic Propertias of Materials 9 Hours
Intreduction, Ciassiication of magnetic materigle, damagratiem, parsmagnelism, lamomagnelism, the hysterssis bop,
factors afiecting permeability and hystesesis loss, commen magneic materials

Unit V: Samicenductors 8 Hours

Energy band In selids, conductors, semiconduciors and Insulabors, types of ssmiconductons, Intingic ssmiconduciors
impurity type sesnconductor, diffusion, ermal conductiviy of semicondusions, elecireal concucthvity of doped metedals

Unit V: Modern Techniques for Materials Studies 9 Hours
Oplical microscopy - Becttn micmacopy — Pholo electon spectmscopy = Atomic sbeorplion spectreseapy - Introducson

Ia Biomatenals end Manomalerias
Teat Books

1. Josaph Le Roy Hayde Proteus Sieinmetz, “Radiation, Light and Muminalion: &, Seses of Engineering Lectures
Delivered & Urion College”, BiblioLife, 2013
2. Jack L Undsey, “Applied [lumination Engineering”, 4% Edition, PHI, 2011
3. dohn Matthews, Tmiroduction 10 the Design and Analysis of Buiding Electrical Systems”, 2% Ediion, Springer,
M3,

Reference Books

1. MA Cayless, "Lamps and Lighting”, 5 Edition, Routiedge, 2015,
2. Leopold Bloch, "Sclence of llminaon: An Cufiine Of The Princigies Of Arificial Lighting®, Kessinger Pub, 2018

Web References
1. hifpainplel. ac infeoarsas 108 05A 08105060
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NERIT [ Acadamic Regquiation 2020 (R1) | ECE | 0ECMO3 Analg Becironic Cirtulls | Agprowad in % ACM | Appiicabis for tha stugents
edmiled from 2022-23 and weal ACY 2023-24

B[l 20ECM03 Analog Electronic Circuits 3 0 0 3
Atthe end of the course, studants will ba abe &

Coda Courge Qulcomes
S0ECMOA.1  Demansirale e concept of DC btaging and Iransisiar stabiization keading fo the design of amplifiers
HECMO3.2  Classfy, anglyze types of multistage amplifiers
20ECMIG.3  Classky, anzlyze and design differen types of feedback ampifiers and Oscilators
AECMIGA  Anmalyae the response of dfferent signals for Ineer and Noniinear vave sheping Greuits
SECMIES  Undersland the inlemal operaton of Op-Amp and its Appications T ]

Unit I: Translstor Biasing 8 Hours
M for bissing, operating poin BJT biasing methads, basic stabilty, fxed bias, collector to base Has, &#-bias, Stahiizalion
&Jainst variations in VBE, Iz, and §, Stabifty factors, (5, 5, 5}

Unit I: BJT and Multistage Amplifiars 9 Hours
BJT, Transistor & high frequencies, Hybrd- w common emiter wansster model, Hybdd ™ conduclancs, Hybrid
capacitances, Mulistage Ampifiers: Class#cabion of amplifiers, methods of coupling, cescaded transisior amphiier,

Unit 1ll; Feedback Amplifiers and Oscillators 9 Hours
Feedback Amplifiers Fesdbeck pincple and concept. types of lsechack, dassiication o foedback empifiers. Caciladors:
Osclletor prndple, condition for cscllatiors, hypes of oscllators, RC-phase shift and Wien bridge escilators with BJT,
genargized analysis of LC Oscllstors, Hertley and Coipit's ceciletors using BUT,

Unft IV: Linear Wave Shaping 9 Hours

Linear wave sheping: High pass, low pass RO dreuits, response for sinusaidal, siep, puse, squars, ramp and axponential
inputs. RC network as difierentialor and integraton, Mtenualors, Dioda cliopers.

Unit V; Linear Applications of Op-Amp % Hours
intemal Block Diagram of varous stages of Op-Amp and Rall of each Stege, Charactersiics of Cp-Amp, Ideal and Practical
UpArp spechcations, Inverfng and Mon-inverfng ampilfer, Integrator and oiffeserfistor  Cifference emplfier,
Inginsmentatian amplifer,

Text Books

i Roben, L. Boylestad and Lovis Nashelsky, "Electronic Devices and Cirsuits Theary", 10 Editon, Prentice Hal of India,
2004,

2. Milman, J, TaubH, Mothid Surys Praash Rao and Milnan's, Fulse Dighal and Swekching Wavafoemg”, 2+ Edion,
Tala MeGraw-Hil, 2008

3. Ramakanth A Gayakwed, “Op-Amps & Linear ICs", Prentices Hall of India, 1987,

Reference Books

1. Donakd A. Neaman, “Electronic Cirouit Analysis and Design™, 3¢ Ediion, Tala Mc GrawHil. 3040
2. Paul Gray, Hurst, Lewis 2nd Meyer, “Analysis end Design of Andlog Integrated Clreulls’, 47 Edition, Jahn Willey &Sons,
2005

3. Anand Kumar, A., Pulsa and Dighal Cirzuis”, 2% Ediian, Premice Hall of india, 2005
4. Zanjsy Shama “Cperalional Amplfiers & Linear Integrated Clrcuits”, 2« Edition, 5 K. Katana & Sans, 2010,

Web Resource

1. haps:iinptal ac infoourses 08102112
2. hapsdiwaw udemy.comicourseianalog-electmnics-basic-concapls!
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WSRIT | Academic Reguision 2020 (R1] | CSE (AIBML) | 208M03 Interprelabio Maching Leaming | Apprved in 5 ACM | Mpplicanle lor the
Bludenis admiibed om 303223 and wel AGY 202324

B 20A1M03 Interpretable Machine Leaming 3 0 0 3
Abthe end of the course, studants wil be abie to

Code Course Qutcomes
20AMOZ 1 Introduction fo Inberpretabity
20AIM0Z.2  Differant imerpmstable medels
MAMO3S  Explain the softwars's for Interpretabi modsls.
20AIM0Z4  Hustrate ploffing of predicion charges,

2AMILS  Ewplaing individual predictions of any biack box dassification model.

Unit I: Introduction 9 Hours
Importanca of Interprelabity, Taxonomy of Inlerpnstabifty Methods, Scope and evaluatian of Interpeatabiity, Propariss of
Explanations, Human-Tiendly Explanalians

Unit IIz Interpretable Models-l 8 Hours
Data Sels-Regression, Text Classification. Imarpretable Models Linear Fegression, Logistic Regression, Declsian Tree,
Degision Rues, Decision Rule Fit

Unit Ill: Interpretable Models-Il 9 Hours
Ganerzlizad Lnear Models {GLM) - Non-Gaussian Ouicomes, Adventages, Generalized Additive Models iGAM) - Nonfinear
Elfeects, Advantagas and software; Other interpratabia Models: Naive Bayes Classifier, K-Maareat Malghbors

Unit IV: Model Agnostic Mathods 8 Hours
Partidd Depencence Pt (POP), Accumulated Locd Effects (ALE) Plat, Feature Interaction, Funcional Cecompastion,
Pamutaion Feghwre Imposfance, Glabal Sumogate

Unit V: Local Model Agnostic Methods 8 Hours
|ﬂ$ Swﬁmd Expectaton (ICE), Local Surngate (LIME), Counterfactusl Explanations, Scoped Fudes {Anchors),
& e,

Text Books

1. “Intempretablz tMaching Learming, A Geide for Making Black Box Modsls Exalanable” By Christoph Molnar - 2020
2 “Inbarpretabls Machine Leaming with Pythen, Leam to Buld Irterpretable High-peramance Modess with Hands-an
Raalwodd”, By Serg Masls - 2021

Reference Books

V. “Explamable Al Inlerpreting, Explaining and Visualizing Deep Leaming”, By Andrea Yedald, Grigaine Montavon,
Flaus-Robert Milier, Lars Kai Hansen, Woiclech Samek, 2018,

2. “Intarpreing Machine Learming Modzlz, Leam Model Imerpretabilty and Explainzbilty Methods”, By Anirban
Mandl, Aditya Kumer Pal - 1021

Web References

1. hitps:ichrisioptem. pithut. iofnterpratable-mi-bookfindwe himl

2. htipsifal goegiebilog.comi2021/1 2intorpratable-deep-leaming-for-fime.himi
3. htipsifandvongfabs/2103. 10689
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WESRIT | Acadevic Reguiation 2020 (R1) | CSE(DS) | 2005403 Data Govemance | Agproved in 5 ACH | Applicatie for e students admitted
from 212223 and wal ACY 2073-34

B 2005M03 Data Governance 3 00 3
Althe end of the course, students will be able ta

Caoda Coorse Quicomes

20CEMAY  Understanding of the roie compusation can play in solving problems and oplimizalion techniques
ADSMI32  Uindesstanding the usage of computatonal lechnigues

200SMOG.3  Understanding Stochastic prograsming and statistical thirking

A00SMD3.4  Idantify the prablem using Merte Caro simulssans

2005MI35  Plolting with the pytab package -

Unit I: Introduction, Data Literacy and Concapts 8 Hours
Drata is an asset, Data gavemance &nd gavemancs, Data management, The gavemance "V*, Sdulions Other lerms. Some
fingd cors concepls

Unit Il: Overview: A Day in the fifa of 2 Data Governance Program and its Capabilities 9 Hours
What does it look lika? - The scope of data govemance and data managemanl, Business model, Condan, Developmant
méthads -Fedzreton, Elmants of data govemance programs, Principles, Policies, Meliics, The crical sucosss faciors for

Unit [IIl: The Data Governance Business Case 8 Hours
The busiress casa, Dﬂwﬂmnﬂhebﬁkmmfudmm.ﬂmmd the business case - The big picture
(vizion}, Program nsks, Business alignment, Costs of detz quaity issues, Costs of missed opponunibes, Datadebr, Obstacias,
impacts, end changes, Prasentation of the caze. The process to buld e busness case - Fuly understand business diaclion,
idereity passble opportunilies, idenlify usage opporiunites, defie business benefs, corfirm businesa benafis, quantfy
casts, Prepane the businass case documentation, Approach corsiderations

Unft IV: Overview of Data Governance Development and Deploymant 5 Hours
Types of approaches, The dala govemanca desivery framewerk, Process overiew, Engegemend, Statagy, Archlieclure and s
cesian, Implemantasion, Operatian, and changes -

Unit V: Engagement 8 Hours
Initiation- Obtan program approval, Deveiop DG roleut team stuctiure. Definilicn- Defna DG & your organization, dantily
business unis (zubjedt fo DG), Mertly business capabiities that ness data govemance (and dont heve i), Scope- Define
scope and constraings with the iritizl plan for DG, Apomve scoge and constraints. Assessment- Informatian maluriy, Change
capacity, Dt envircrmant

Text Books
V. John Ladey, Data Sovemance”, Academnic Presa, Secand Edifon, 2017

Reference Bocks
1. Ewen Eryusk, Ui Gitad, Data Govemance: The Daitnisve Guide”, O'Rally Medig, lne., 2021,

Wab Resources

1. hitoa:fingiel. ac.in'courses’t 1071 06/11 0106072
2. hitps:nptel acinicoursaa’t 10/ 411 0104054/
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NERIT | Academic Regulzson 2000 [R1] | BS & H | 208HMAS Joumalsm | Approwed in 9 &CM | Applcatie for the stedents admitied from 2022-23 and

walaCy HEl-H
BTN 20sHMO05  Journalism a0 0 3
Atthe end of the course, students will be able o
Code Course Quicomes
205HM05.1 Understand the concepts af rass communication in geneval and joemalism In parfedar

203HMD5.2 Impact hndamentals of joumaksm, evoluionary process, basks concepts, pracices and recent rends
205HM05.3 Get exposed (o different faces of joumaksm

205HMO5 4 Gl Fained bo develop inquistive and anaiytical skils b ba successid in media
HSHMES Frepare the repart for the representation

Unit I: Introduction 8 Hours

Joumaism: Meaning, Defintion Neture, Scope. Funclions: Trush, Objectivity, verdicaion, indapendent manitor, fonm for eicism
&nd comment, warich dog mie of press vd democracy pindples of joemalism wil sop fypes of joumalism: prind, broadeast and
oning

Unk IIl: Process Control and Capability Analysls & Hours
Mazs Media Aind Deveiopment - Eary Joumalism in e workd, India and Kamataka global conlied Calin rise of advacasy joumatam,
aralessionalism, madem joumalism and moble ourmal joumaisn. Community joumaiism, rurdl journalism, yadow joumalism, penny
press, [abiod press, and cilzes joumalism

Unit Ml Process-monitaring and Control Technigues 8 Hours
Joamalism s a profession, respersibiilies and criticlsm, do you krow any his interest understanding [he peblic tasle, press a5 a
toal in social savica reiafonsip batwaen prass and olher mass madia

Unit IV: Acceptance Sampling 9 Hours
homelive lveories of press enler relevance fo the present dary; wire senices- [rdian and inlamatonal nevs agencies
Unit V: Reliabllity and L¥e Testing 9 Hours

Photajoumalism- caption writing, pholo fealum, visual compasiion- case sudies Denish Slddiq, Jimmy Nalsan, Marganet Brooke-
white, Phifp JoresGaffits, Ratkika Ramaswaml Raghu Rai exsrcise aigrmants analyss of dally newspaper in he dassoam
practice of welting rew siaries on vamous lopics wriling reparts on chic prablams incorporating nermation fom ivil argantzation
Based an inlerviews prepere queéstions far a specific intendaw rwriting news sloras from rewspapers for magaring Ming report of
miare press confesences fing repen fer an actual press coalerence practice of witing fowall joumal fsice 2 weak

Text Books

1. Keval L Kumar {2001}, Mass Communication in india, Jaico Publicafion, New Dwlhi
2 SeemaHasan (2010), Mass Communication = Principles and Concepls, CBS Publishers and distibubers, New Dathi

3 V5 Gupla & Vir Sala Agganwal (2001). Handbook of Joumnalism and Mass Communication. Conoept Publishing Company,
Mew Delhi

Web References

3. htpclwildpedia.crgwekitimedia_of nda#dte
&, hitpieikipedia.cnivkiimass% 2520_madia_of_indafets
5. hitpciwikipedia.orgfwikiimass_media_of incket cin-burzle
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NSRIT | Academic Regulssion 2020 [R1] | BS & K | 205HM3S Stefistcel Cualty Control | Aporowss in 5° ACH | A ped icable for T sluderts admitisd
from 20022 and wa LACY 200324

BTN 20SHMOG  Statistical Quality Control 3 0 0 3

At the end of the aourse, sudsrnta wil be abls i

Code Course Outcomes
20SHMOG1T  inkenlify application of various Staistical quality focls
JOSHMDEZ  Us2 control charl technigues for quality mprovemernt
JEHMIBS  planaing, estabiishing, and operaling S0 procadures
HEHMDGS  Dasign & procediss tesing incoming balches
205HMIG.S  Camy cul refiability testsznd perform statistical analysis

Unit I: Introduction 9 Hours

Cualty improverent in the Modem Business Enviranmert, Modelng Process Quaty, Methods and Phikesaghy of Statistical Procass
Cantrz|

UnX Il Process Control and Capability Analysls 8 Howrs
Contrd Charts for Varablies, Conirol Chants for Afiibutas, Process and Moasurament Sysiem Capabiliy Analysls
Unit ll: Process-monitering and Control Techniques 9 Hours

Cumudalive Sum and Expanentialy Weighted Moving Average Conrol Charts, Univartale Stafsical Process Mordcring and Confsel
Techniquis

Unit IV: Aceeptance Sampling 9 Hours
Gencepls of scoaptance samping, Loby-lot scoantance sampling for sttidutes, Uther accaptance sampling technioues
Unit V: Reliabllity and Life Testing 8 Hours

Cammon rmodels and distribulions, Esfimation of mean [ia with complete samples, Relabiiy Edimstion, Types of refatilly tesis

Text Books

1. Monlegemery D. C, Introduction to StaSistical Quelty Control (5th Edtion| Wiley esrstranLid, 2005
2. GupfaV KapaorV K Fundementals of Apefied Stetistics Sultan Chand Publcatons, New Delhi

Reference Books

1. Chang D. and Macmilian §, (1562). Statstical Quaiity Design end Control. Conlamperary Censents and Methods
2 Mahajan M Statistical Quality Confrel, Danpairai & Co Dehi

4, Gupta RC Slatistical quality Canteol and Cuality manegemens 107 Editicn, Kanna Putlishers, Mew Delhi
Web Refarences
6. hipa:fivew. digimatinptebicourseshaden’! 124 0T255L01 himi

7. Iﬂhsmﬁmmﬁmamﬁmumﬂmmmﬁ:ngmmrm
8. hips:/ifreavideclectures. comicaursald384inptel-engineoring-metipeyi4h
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NSRIT | Academic Regaaion 2020 (R1) | MBA | 20MBAMS Entrepreneurstip and Business Ve Planring | Approved in 5 ACM | Appicable
Tar the aludents admited from 20G2-23 and wel ACY 2023-24

Bl 20MBEMDS Entreprenourship and Business Venture Planning 3 0 0 3
At the and of the course, students will be able 1o

Code Course Dubcomes
20MBMIS.1  Know the rale of entrepranewship develapment in scancery
20MEMUS2  Understand the enlrapreneurship and craativity
20MBMOS.3  Understand the concept of project planning
Z0MBMOSA  Understand the sources of financing to veniures
J0MBMOSS  Know the methods of entrepeeneurship fraining

Undtl: Introduction § Hours

Concept of Erbepreneurship, Roie of enireprensuship in ecoromic Developmant; factors impacling amergence of
errepreneurship, fypes of ertreprencurs. Chareclerisfic of successiul entrepeermus; Women Estreprenaurs, Socigl
erirepreneurship, Enlrepranaurial challenges

Unit II: Entrepreneurship Development 8 Hours
Types of slar-ups, Enfreprencunid class Theories, Entrepreneudsl waining EDP Programme, Charectenstios of
entrepeeneunal ieadership, Components of Entrepsnaurial Leadership, Source of innovative ideas, Entepranirship and
croativily.

Unit [ll: Project Planning 8 Hours
Concepl of Progect and dlassificaton of Project, Mertificaion, Project Fomnulation, Praject Report, Praject Design, Proed
Aporaisdl, Profabdity Appraisal, Social cost benefit analysis, Snancial enpysis, Dovaloping a Makeling plan-customer
enalysis, sales analysis, steps In markefing ressarch, Marketing Mix business plan preparation, elements of o business plan;
Business plan falures

Unit IV Project Flnancing & Venture Capital 8 Hours

Financing Stages, Sources of Finance; Venhss Gaptal Criena Tor evaluating new-venture propesais; Evaluating the Venture
Capital-process; Sources of financing far Indian enireprensurs.

Unit V: Entreprensurship Tralning % Hours
Desigring aperopriale training programimess (o incuicate entregranaurnial soir, shgnificance of antrepranewrial training, Iraining
for new and sxisting entrepreneurs, role of sntepsereurship covelcoment institubes, MSMES In providing ertrepnensyria
training.

Hote: Discuss case studiss fram every unit

Text Books

1. Kumar, Arya and Entreprenewrship: Grazling end Leading an Entrapraneurial Onganization, Pearsan, lncia,
2 Hishrich, Potows, Entrepreneurship: Starting. Deveioping and Managing New Entamriss, |sin.
Reference Books

Allen K. R., Launching Mew Vientures: An Eniregrensudal Approgch, Lengaga Leaming.
Rama Chandran ¥, Entreprersurship Devalopment, Tata MeGraw-Hill, India

Ray, Rajeey, Ertrepraneurship, Cofoed Linhvarsity Press

Vasant. Desai Smal - Scale Industries and Enirepreneurship, Himaya Publication, Inda
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KSRIT | Academic Requiaion 2020 (R1) | MEA | A0MEMIS Erreprensushp and Businsss Wenlurg Pianning | &pproved in 5 ACM |
Applicable for the sludeniz somized from 2022-23 and voed &Y 2023-M4

Web References

1. hipeiinpbel ac infourses DS10210510242)
. hitps:fionlinecotrses. swayam? acinfroud_cs14/
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NSRIT | Acadamic Regulation 200 (K1) | MBA | 20MEMDS Perlormance Managament sed Takent Ma 1 | Approved in 57 ACM
Appieable for the shadents admitied from 202223 snd w.e 1 ACY 2023-2

BTN 20MBM06  Performance Management and Talent Management 3 0 0 3

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

Code Course Qutcomeas

20MBMOG1  Know about performascs management process

Z0MBMOE.2  Lindesstand the padfarmence maragement system

20MBMOG.3  Understand the issues and challenges in implementation of paromance managament system
20MBMOEA  Understand the talant management appraches

20MBMOE.5  Understand the talent managernant practices and process of companies

Unit I: Introduction 8 Hours
Prerfommiance menagement process, Objectivas of perlamance menagement systert Historcal development in |ndia, Peeformance
managemenl and performance appraisal, Linkage of perfommance management system with alher HR prackces

Unit II: Performance Management System 8 Hours
Ferfommance planning, Ongeing suppor and coaching, Peronmance messurement and evaluation, Parlomance management and
apprasal; Methods of perfarmance appeaisal, Appraisdl Communication; Courseling, |dertiying potert for development, Linking
pay with performence

Unit Il Issues In Performance Management & Hours
Implamenfing pararmance management system - Stralegies and challenges, Role of HR professionals in performance
menagement, Perfomance menagement as an ad to leaming and amployes empowerment, Pedformance management
docurnentatian, Parfamnance manapament awdt, Ethical and begal ssues in performance managemsnt

Unit V: Talent Management 8 Hours
Concept and approaches, Frame work of talent managemen, Talent idantification, integration and raterdion

Unit V: Talent Management Practices and Process 8 Hours

Buiiiding the Iglent pipeina, Managing employes engagemart, Key txciors and diferent aspects of talent management, using talant
menagemeant processes ba dive cuture of eacslence

Kote: Discuss cose studies from every unit

Text Books

1. Bhattecharyys, D. K, "Perdcamance Management Systems and Strafegies’, Pearson Educafon
2. Robert B, Performance Management”, McGraw-Hil Education, India
3, ASTD, “Talent Maragement: Strabegies for success from six leading companies”, Cengage Leaming

Raference Books

1. Amstrong M, & Base A, Perfomance Managemant and Dewalopment”, Jaics Publishing House, Mumbal

2. RaoT.V, Huronomics for Talent Management: Making Sie HRD missionary business — divan’, Peerson Educallon
Web References

1. hitpsd¥npiel. &z infcourses/ 051021 05102012

2 miips:faninecourses swayam? ac.innoull x4
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20ICCO1 Competitive Programming 2 0 8 6
Version: 01.00
Durafion 240 howrs {2 hours theery and 14 hours practical per week) as specified above
Iruestry Collaborator Mis. Damy Software Solutions, Visakhapatnam
At the end of the course, students will be abla fo
Mzpping with POs
Code
Gl Doty POS/IPSCE  Weight DOF
2CC01.T  Undersiand fhe basics of Programming 1.2,3, PSO#A K| L1, L2 L3
SRCCO 3 Explain varicus lypes of Operators, operalions, relations, and 1,2, 3, PSO #1 L. L2 L3
E ; 4 : 3
techniques in programming
HICCO1.3  Demonsirate gaming basics 1,23 PSO# g L2 L3
20ICC04  Exoeute various Operations on Linksd Ests 1,43, PS0# 3 LLLL L3
A0ICCH1S  Explore various applications of the tachniques. L2apso# 3 L2013
01 6 iﬂ;ﬂmmm of Binary Trees, insarfon, deletion and 1, 2 3, PSO &1 3 LLL2Ls

1. Vieakly Contributng | 2 Moderately Contributing | 3. Stangly Contributing, for the attainment of respective POs
L1: Remember | L2: Understand | L3: Apply | L4: Analyze | L5: Evaluate | L: Create, Dok Daplh of Knowledge
Daliverables

WEEK 1 - Infroduction- Exscution of @ program, Decimal - Binary corwersion, Ranges of Diata Types and carstraints,
Compilexity Analysis of Aigonithms, Big-O Notation, Time & Space Analysis and Consirainds, Imporiancs of constraints

WEEK 2 - Bit-Manipulation, Bitwise cperators, Bii-masking, Moduiar Arthmetic, Resursion, Thinking Recursively,
Recumrence Relations, Sorting Technigues, Two Pointer Techrique

WEEK 3 - Binary Search, Applications of Binary Search, Lower Bound & Upper Bound, Finding Frequency, Oatirization
problems, Hashing, Hashing Techriquas, Collision Resaiutions, Inbuilt Liraries

WEEK 4 - Maps and Sets, Subarrays and Sub sequences, String matching, Sieve of Erslesthenes, Segmented Sieve,
Gamea Theory, Nims Game, Counting Game

WEEK 5 - Prefix and Suffix cancepts, Collecting waker, Stacks, Balanced Parenfheses, Largest Histogram Acea, Quewes,
Sliding Window Maximum

WEEK 6 - Linked Lists, Varlous Operations on linked lists, LRU Cache, Cloning Linked ket with random pointer, Doubhy-
lirked list

WEEK 7 - Binary Trees, BT and FBT, Traversals, Viarious operalions on Binary Trees, Binary Search Trees, Inserion,
Lipdating and Deletion

WEEK 8 - More Problems on Binary Trees, lerative Traversals, Least Commaon Ancestor, Heaps, Cluick Seiedt, Runining
Median, Trie, Introduction and Implamentation

WEEK 8 - Problems on Tries, Maximum XOR palr, Pailioning of string, 10 Cynamic Frogramming, Aporoaching 0P
problem, Problems on Overlapping subproblems, Froblems on Optimal Substrusture, Longast Incrazsing Subsequence

fis -
- |.]' '_: :‘l:- 0 .\_.-..I
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WEEK 10} - 2D Dynamic Programming, Computa NCR, Knapsack. Malrix chain mutiplication, Graphs, Introguction and
Implemantation, Dijkstra, Topalogical sort

Asseasment

Made of Delivery Offfine / Oniing

No. of transferable credits for redemption 9 [Mire)

Credits valldity 7 years from tha dale of registrasion of the program and

remiaing NIL after redemption for the award of fhe degres,
Dedicated certificate by the collaborsting industries  Yes

CONTROLLED COPY
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MEEY 201CC02 Web Teshnologies - Transferring to Practice 2 0 8
Version: 01.00
Duration 150 hours {2 hows theory and 8 hours praciical per wesk) as specified above

Industry Collaborator s, Demy Software Sclutions, Visakhapsinam

Atthe end of the cowrse, students wil be abis o

Code Course Quicomes P:mﬂh F::gm Do¥

2HCC0Z 1 Leam the baslcs and application of HTML L23Ps0M 5 LLL2Ls
CCO22 | inderstand the CSS3 module operation La3PsoM 5 Ll213
200C002.3  Eyniin JAVA seript and its applcation 1.23,PS0# 5  L1,1213
20100024 Demensirate the basics of Cusry 1,23,PS08 3 L1213
2010025 51y the basics of Boatstrag and ifs appiication 1,23,P8081 5 L1123
201CC02. & Understand the hasics of Angular JS 1,23, PS03 1 LhLzL3

1. Weakly Coniributing | 2. Moderalely Contributing | 3. Strangly Cortribuling, for the attalnment of respactive POs
LT Remember | L2: Understand | L3: Apply | Ld: Analyze | LS: Evaluale | LS: Create, Dok:Depih of Knowiedge

Deliverables
Modula

Introduction HTML, HTML Basics, HTML Elements, HTMLS Semantic, HTML Attributes, HTRAL Headings, HTML
Faragraph, HTML Styles, HTML Formatting, HTML QuotaSions, HTML Computer Code, HTML Comments & Colours,
HTML CSS, Links and Images, HTML Lists, HTML Blocks, HTML Classes. HTTL Layout, HTML Responsive, HTML
| trames, HTML JavaSoript, HTML Head, HTML Entities and URI Code, HTML Symbals and XHTML, HTML Charset
and Farms

Module 2

Introduction CSS3, CS53 Syntax, CSS3 How To, CSS3 Colours, CSS3 Backgrounds, CSS3 Boarders. 0SS
Padding. G55 Height™idih, CS53 Gradients, C553 Shadows, 553 Text, 0553 Fonts, G583 20 Transfaonms,
553 30 Transforms, C53 Links, CS5 Lists, G55 Tables, C55 Box Madel, CSS Oulline. 0SS Dispiay, 058 Max-
widih, CS5 Position, CSS Floal, CS5 Inline-block, £S5 Align. C&5 Combinalors, C8S Psaudo-class, G35 Pasuds-
elarenl, CS3 Mavigaiion Bar, CS8 Dropdowns, C55 Toollips, 553 Images, T35 Altr Seleciors, 55 Forms, C55
Counters, C853 Animations, C553 Buttons, C553 Pagination, G553 Multiple Columns, 0553 User Interface, C353
Box Sizing, CS53 Filters, CSS3 Medis Cueres, C553 Responsive

Module 3:

Intreduction to JavaSoript, Java Seript Language Basics, JavaScript Objects, JavaSerpt Scope, JavaSanpt Events,
JavaScript Stings, JavaScript Numbers, JavaScrpt Math, JavaScript Arrays, JavaScript Boolean, JavaScrint
Comparisens, JavaScipt Canditions, JavaScript Switch, JavaSerpt Loops, JavaScrip! Type Conversion, JavaSeipt
RegExp, JavaScript Emors, JavaScript Debugging, JavaScrigl Hoisting, JawaSeript Sirict Mode, JavaSerpt
Functions, JavaScript Chjects, JavaScript Forms, JavaScript HTML DOM, JavaSespl BOM
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Infroduction to jOuery, jQuery Syntax, jQuery Selectors, [Query Events, jQuery Effecis, jiQuary HTML, Qazry

Traversing, [Quary AJAX, jCQueny Misc.

Modute 5:

‘nireduction to Boolsirap, Bootstrap Basics, Bootsirap Grids, Baotsirap Themes, Bootstrap CSS, Boofstrap JS

Module 6:

Introduction lo AnguiarlS, Angular)S Expressions, Angular)S Modules, AngularJS Deta Binding, AngularJs Scopes,
Anqulards Directives & Events, Angular)S Controllers, AngularJS Fillers, Anquiarl$ Services, Anguiar)S HTTR,
AngulantS Tables, AngulardS Sefect, Fatching Data from MySQL, Angular)S Validatian, Angulards AP, Angular)S

Animalions, Angukar)S i18n znd i10n
Assessmeant

Mode of Defivery
No, of transferable credits for redemption
Cradits validity

Dedicated certificate by the collaborating industriss

Cefling 1 Online

& {Slx}

7 years from the dale of registration of the program . and
remains NiL after redemplion for the award of the degree.
Yes

CONTROLLED COPY

Chairman
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HEES 20icC03 Java Spring boot 2 0 8 &
Version: 01.00

Duration 130 howrs (2 hours theary and 8 hours praclicsl per week) as specifiad aove

indugtry Collaboraior Ws. Demy Software Solutions, Visakhapatnam

Al the end of the course, sudents wil be able to

Code  Coursa Outcomes Pﬁ;‘éﬁ“ﬂ' P,.'?:EM DoK

201CC03.1  Understand the JAVA programming. 1,23, PSO# s LLLZL3
20ICC032  Execute various methods in JAVA programming ,23,Ps0% 3 LLL2L3
201CC03.3  Study and execuls the OOPS concept 1,23, P80 # -] L1. L2 L3
20CC034  Dsmanstrabe the debugging and testing of units 1,23.P808 3 LLl2L3
2NCC035  Leam the basics of Sprng Boot 1,22 PE0O# 3 LLLZ L3
ZNCCO3B  Explore the appications of Spring Boot and JAVA 1.23Ps0# 3 LLLZL3

1. Weakly Contributing | 2. Moderately Contributing | 3. Strongly Contrbuting, for the sttainment of respective POs
L1: Remember | LZ: Understand | L3: Apply | L4: Analyze | L5: Evaluate | L6: Creale, Dok:Depth of Krowledge
Deliverablas

lava

intreduchion o the course, software tools sef up, Introduction about programeming, Hello Word Project and defining the
main method. Yariables, Slaring with out expressions, Primitive data types; byle shor, fiost, char, Booksan, double.
casling

Cparalors, eperands, expressions. |f efse stalement, Bit wise Operalor, Temary coeralor, Operalnr precadence and
operator challenge. Keywords and expressions, stetements white space and Indentation, code blocks, if then eiss
siatement.

Methods in Java, final Method. Code problems on JAVA — HACKERRANK. Mathod Owericading and Over riding, Control
flow statements — if else, while do while, Problems on coding - Prima Numiber, Even Murber, Fhonacs seres

QOPS concap! - classes, constructors and inheritance, composition, encapsulation, polymarphism, ArTays, Java list,
Autn boring and unbodng. Inner and Abstract classes and interiaces, Java Generics, Naming convantions and package,
static and final kaywerds.

Java Collections; Debugging and unit fesling, Data Bases. Basic inpul and cutput Inchuding Javautl, Concumenty in
Java, Lambda expression, regular expressions

Spring Boot:

Inmduction 1o Spring Boot - Buld a halic word API, Understanding Spring boot project, Auts configuration. Create a
Spring boot wab application developmant, ovarview of spring boot project. Annotations, step by stes code and dabugging
Infreduction to Junits, Mockite. Spring boot deep dive wilh rest APt
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Mode of Delivery Cefline | Onling

Mo of transferable credits for redemption £ (i)

Credits valdity 7 years frem the date of registration of the program and
remaing MIL after redempdion for the award of the dogres.

Dedicated certificate by the collaborating Industries  Yes

CONTROLLED COPY
e Ma cliaut

Chalrman
Beoard of Studies
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201CC04 Robotic Process Automation 2 & & &
Version: 01.00
Durafion 240 hours (2 hours theory and 14 hours practical per week) as specified abowe

Industry Collaboraar Mfs. HMI Engmeening Services, Visakhapatnam

At ihe end of the course, students wil be able o

Coda Course Oulcomes Pxfﬁﬂrg:m Fl?:eigm i

201CC04.1  Explone the Robotc Automation Process 1,23, PSO# 1 LLL2L3
201CC04. 2 Understand the Procass Flow and basic inputs and outputs 1,2,3. PSO# 3 LLLEL3
20/CC04. 3 Dermonstrate the funclioning of Business Objects .23, Ps0% 3 LLLELS
201CC04, 4 Demonsirae the spplication of Olbjact Studio alifbutes 1,23 Ps0#1 3 LLLLL3
201CC04. 5 Explain the Case management and additional features 1,2, 3 PSO# 3 L2
201CC, & Understand the functioning of Error managesmeand 1,23 PSO# 3 L. L2 L3

1. Weakly Candribuling | 2. Moderately Contributing | 3. Strongly Conlributing, for the alisinment of respective POs
L7: Remamber | L2: Undarstand | L3: Apply | L4: Analyze | LS: Evaluate | LG: Create, Do#:Dapth of Knowledge

Defiverables

Module: 1- Robolic Automation Process Studio

Rurining a Process, Basic Skils, Process Validation, Dedsion Stage, Calculation Stage, Datz liems
Module: 2 - Process Flow

Cecksons, Cirsular Paths, Controlling Play, Sat Next Stage, Breakpaints, Collections and Loogs, Layers of Logic, Pages for
Qrganization
Module: 3= Inputs and outputs

Input Parameters, Steppng and Pages, Cata liem Visibiity, Data Types, Outpul Paramaters, Start-up Paramaters, Control
Room, Procass Cutputs

Module: 4~ Business Objects
Object Studio, Business Cbjects, BLUE PRISM CONTENT, Action Stage, Inputs and Cutputs. The Procass Layer
Module: 5~ Objact Studio

Creafing & Business Ohbject, Application Modeler, Spying Blements, Attributes, Atiibuie Selaction, Lawnch, Wail, , Timeouts,
Terminate, Write, Prass, Aftach and Detach, Read, Actions, Action inputs and Qutputs, Datz terns ag Inputs

Module: - Error Managament

Exception Handling, Recover and Resume, Theowing Exceptions, Presening the Currert Exceplion, Exception Bubbling,
Exception Blocks, ExcepSion Handing in Practice.

Module: 7 - Case Managemant
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Queue Hems Commerdial in Confidance, BLUE PRISM CONTENT, Work Queue Configuration, Dafer, Atlempls, Pause and

Resume, Fillers Reporis
Module: 8 - Additional Features

Safe Stop, Colizction Acfions, Cholce Stage, Logaing, Log Viewer, System Manager, Process/Business Objest, Grouping.

Process and Cibject Refarences, Export and import
Module: 9 - Consclidation Exerclse
Drder Sysiem Process

Assessment

Mode of Dalivery

No. of transferable credits for redamption

Cradits validity

Dedicated certificate by the collaborating industries

Offline / Oriine

B {Six)

7 years iom the date of registrefion of the program and
remaing ML after redemplion for the award of the degrae.

Yes

CONTROLLED COPY
1{‘ : i—oLn—.I:-u-J-H-ﬂ‘.#-‘.: :

Cheirman
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B 20icC05 Information Security and Forensics 2 0 B 6
Version: 01.00
Duration 150 hours (2 hours theory and 8 hours practical per week) 2s specilied above
Industry Coflaborator Mis. HMI Engineering Senvices, Visakhapatnam

Al the end of the course, sludents will be able io

Code Course Outcomes Fg:ﬂg:"'“?;gm Dok

2010005, 1 Thm ﬂmﬁhm‘?;”m? of varows seners, .o oqoena g L1123
20100052 Explore the web applicalions, testing, debugging, hacking, &%, 1,23, Ps0m 3 LLLald
20IGC05. 3 Understand the coding techniques 1,23, P850 3 LW
20IGO0S, 4 Demonstrating the usage of tools for teséing, hacking, e, 1.23Ps0% 3 L&
MCCE. 5  Execuls the code using various lgorithms 1,23, PSO# 3 LLLLL
0ICC05. 6 Perform varous cass shudes to dive deep, 1,23 P08 3 LLLZL3

1. Weakly Confributing | 2 Moderately Contribuling | 3. Strengly Conbributing, for the attainment of respective POs
L1: Remember | L2: Undersiand | L3 Apply | Ld: Analyze | L5: Evaluate | L6: Create, Dol Depth of Knowladge

Deliverables
Domain 1 - Introduction & Terminalagy

Glabal Ancriymous: Proxy Server, TOR Browser, VPN, SOCKS, RDP, Psiphon, Sudace Web, Deep Web, Dark Web,
elc., Terminglogy about Web, Servers, Sysiems, Metwork Programming Languages, Hacking, IT Securily, Intro %o
CWASP Top 10 Vuinarability. Intro b Bug Bounty & Enterprise Secunty and Risk Manapement with IT Security Life
Cycle, Caga Studies of Hacking, |T Sacunty & C Forensics, Phishing + Live Hacking impact Demonsiration

Domaln 2 - Hacking to Explore
Web Applcafion Penetration Testing based in OWASP TOP 10 Veinersbilities with Live Ex. Live Demonsiration of SOiLL
XSS, CSRF, and olher bugs with tools and with Manual Testing. Bug Bounty, Latest CMS Exploitation, Cryplography &

Practical implamantation, S5L Vunersbiliies & Live Tesfing, Mobile Hacking, Sniffing, Virus, Ransomware, Infs o
Carding & Luhn algorithm

Domain 3 ~ Defence in Depth

Secure Code Review & Code Brabbing Technigues, Enlenprisa Sacurity, Risk Management & Report, Tools & Web Apps
Penelration Tesling, Hacking Aftacks & Case Siudies, WAF, Firewall, Honewpots, UTM, Infroduclion lo Security
Cormpliance, Introdustion to Mobile Apps Pen (esting, Defence for Vulnerabililies

Darnain 4 = Hacking Automation

Virualization, Tools for Pepatration Tessing & Hacking, Kali Linux & 's Appications with Uses, Cloud Security & ITs

Fundamentgls, SOLMAP, Metaspioit, nmap etc, Explo®is & Incidant Response Analysis, infro 1o Exploil Developrmen] &
Fesearch
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Assesement

Mode of Delivery Cifféine { Online

No. of transferable credits for redemption B {Six)

Crediis validity T years from the date of regisiration of the program and

remains MIL after redemplion for the award of the degres.
Dedicated certificate by the collaborating industriss  Yes

CONTROLLED COPY

Chairman
Board of Studies
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WEEH 20icC08 Battery System - Design Engineering 2 & B &
Version: 01.00
Duralion 150 hours {2 hours theory and 8 hours practical per wesk) &s specified above

Industry Coksboralor M5, Vinaan Electrx, Visakhapatnam

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

Code Course Outcomes Pr::ﬁs"; i F?;ghl Dok

201CC06. 1 Digterming specilicaions of the Baftary eystem 1.2,3,PSO# 3 LLLZL3
20ICC06.2  Design the Batiery sysiem 1,23 PSO# 3 Lyl
o e i LB L
2MCCO6.4  Testing and valdation of the design 1,2.3, PSO 81 3 L1, L2, L3
200CCO8.5  perform safety test to minimize overcharging and overhaating 1,2,3,PS0 & 3 Lilais

2HCCOB6  pesform failure mode and effect anelysis of the Battery Syssem 1,2, 3, PSO &1 3  LLLZL3

1. Weakly Contribuling | 2. Mederately Contributing | 3. Strongly Contributing. for the attainment of respective POs
L1: Remamber | L2: Understand | L3: Apply | L4: Analyze | LS: Evaluate | L6: Create, Dok:Depth of Knowiadge

Deliverables
Determining specifications of the Battery system

Bleciric Vehicla level specifications, EV speciications info Battery System level specifications, Battery potential and load
requirement based on Eleclric Vehicke specification, list varicus design opfions / specifications avaliable af each component
level of the Batlery syslam, selection of bathery system specilications to sut specfications of calls and modulss, Battery
system clrcuit basad on Battery application, electrical, mechanical or thermal interface requirements, statistical modeding and
siale disgrams or the battery oparations.

Designing the Battery systam;

Cross-funchonal pariness fo inlegrate e ballery into the fing! system, designing, buliding, and tesling code 1o satisfy design
requirements, hardware, and soflware syslems for baftery protection, charging and gauging, design connections between
anode | cathede terminats threugh use of suilable bushars, simulstions of the designed circull, charging and discharging of
the batiery in & conlroded manner,

Testing and validation of the design:

desion areas wheare checking and testing is essential, requiremants for continuous autormation lest cese, correct application
for activation, using tachnologeas of frachion batiery and battery changer.

Performing safaly fest:

test plans for batenies al (he componanl and system level, safisty test io minimize overcharging and everheatng,

Performing eycle test:

failure mode and effect analysis (FMEA) of the battery syatem, SoC for delermining electrolyle's specific gravily in each cell
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by using hydromeder.
Porfarming load test:

Inad testing o remove AMPS from a bakery, alecincal worst-case (circull parformance), ngorous failere froot cause on battery
related problems,

Aszessment

Moda of Dellvery CHfinz ! Cnline

Mo, of transferable credits for redemption f (i)

Credits validlty T years from the date of registration of the program and remaing

HIL after redernplion for the award of the degrea,
Dedicated cerificate by the collaborating industries  'es

CONTROLLED COFY
K M el

Chairman
Board of Studles
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201CG07 Block Chain Technology 2 0 8 &
Version: 01.00
Curation 150 houwrs {2 hours thaory and 14 hours practical per week) as specified sbove
Industry Coltaborator Wlie. HAE Engineering Saervices, Visakhapainam

Al the end of Ine course, students will be abie to

Mapping with POs

Code Coursa Outcomas POs/PSOs  Weght Dok

201CC071  Leamn basies of Blockchain 1,23, PS0# 3 LI L2L3
AMCCO7.2  Understand vanious Types of Blockehain 1,23 PSO# : L1 L2 L3
201C0073  Demonsirate the concepts of Blockehain 1,23 PSO# 3 LLLLLE
20100074 Study the basics of Elhereum 1,23, PSO# 3 L
201CCOTS5  Learn Solidity 1,2,3 PSO#1 3 L1, L2 13
Z0CCO76  Implement the Dapp 123 Ps0# 3 L2213

1. Wealsty Coniributing | 2. Moderataly Contributing | 3. Stongly Contributing, for the altainment of raspective POs

L1: Remember | L2 Understand | L3: Apply | L4: Analyze | L5: Evaluate | LG: Create, DoK:Deplh of Knowdedge
Deliverables

Infreduction to Blockehaln

Definition of Blockchain, History of Blockchain, Explaining Distributed Ledger, Blockchain ecosystam,
Explaining Distribuled Ledger

Types of Blockchaln

Privete/Consortum/Permission-less, Public/Permissioned implementation difference, What Blackchain has o
ofier across Indusiry? Companies cumenfly using Blockchakn, Ovenview of what we are going to study in this
COUrSa,

Hey Concepts of the Blockehain

Minkng -Mining algorithm, Mode, peer, and block explanation, Merkle tree and Blockchaln, Cansensus
Mechanlsms- proof of wark, proof of stake, How Bitcoin Blockehain works? ‘What ks Transaction?

Infroduction to Ethereum

Ethersum: Blockchain with smarl contract, What is Ether? Biicoin vs Ethereum Blockeshain, What Is Ethereum
wallet? What is Smart Contract? Ethereum clients, Geth IntroducBon, Setting wp Privale Blockchain using Geth,
Learn Sclidity

Intreduction t& solidity, Hands on solidity, Understand and implement different use cases, Implement and
depioy smart coniract on Blockchain,

Implement Dapp

=elting up the envionment, Tools lo Install — Truffle, MetaMask Testrpc. Implement and deploy your first
Capp, Different use cases for implementation of Capp.

Future Scope

Talk about the future of the Blockchain, What s Hyperedger? What s Hash graph? Discussion an cument
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research an Blockehain, Understand current industry challenges and neeads.

Asgessment

Mode of Dalivery Cfling J Cnling

Mo. of transferable credits for redemption 6 {Six}

c I T ymars from lhe date of registrabion of the program and

remaing MIL after redemption for the award of the degres,
Dedicated cerfificate by the collaborating Industdes  Yes
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201CC08 Network Administration 2 0 B &
Version: 01.00
Diurstion 150 hours (2 hours theory and B hours praclical per week) as specified above
Indusiry Collaboratar b5, HMI Enginsening Services, Yisakhapatnam

&1 e and of the course, sludanis will be ablz o

Mapping with POs
Code Course OQutcomes POS/PSOs  Weight Dok

HICC08.1 m the processes of updation, Installation of Cperaling 12,3, PSO# 3 L. L2 L3
20ICCU8.2  nderstand the mapping of Hardware devices ni3ps0m 3 LuLals
20ICC0B3  pemonstrate the menagementof group and Computeraccounts 1,2,3,PS041 3 LLL2 L3
Z0ICCOBA  Explain the Fila Systam Managernen| 1.2,3, PSO# 3 L1,L2 L3
201CC08.5  shudy the server administration 123psom 3 L2
Z0ICCI8E  Eplors the disaster recovery 1,2.3, PRS0 & 3 L1, L2, L3

1. Weakly Contributing | 2. Moderately Contabuting | 3. Strongly Contribufing, for the afisinmeant of respective PQOs
L1: Remembar | L2 Uinderstand | L3: Apply | L4: Analyze | L5: Evalugie | LG: Create, Dok:Depth of Knowledoe
Deliverables

Owerview of Networkdng.

Instaling or Upgrading a Metwark Opersing System, Preparing for installafion, Instaling from difforent (rstallaton maediums,
Upgrada process, denfiing seiup emors

Managing Hardware Devices

Uinderstanding device drivars and PnP, Adding new devices, Hardware resoume sefings and driver sigring, Hadware profiles
Creaiing and Managing Accounts

Ussr authenfication. User profiies. Creating, managing &nd troubieshooting user accounts.

Implementing Group and Computar Accaunts

Creating group objects. Group types and scopes. Buld-in groups. Creafing and managing computer accounis.

Managing File Accees

Intoduction tofie systems. Creating and managing shaned folders: Managing shared lalder permissions. NTFS penmissions
Managing Disks and Data Storage

Disk management concapls. Managing partiions and volumes. Faull tolsrant disk stralagies, Moritoring cisk healh, Disk Ufities
Advanced File System Management

Fie and folder altribuies, Advanced aliibutes. Disk quotas The disbuted fie system.

Implementing and Managing Printers
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nstating 2nd shering printers, Configuring and managing printar resoures

Using Group Policy

Craaling and ediling group palicy objects. Group polcy inheritarics

Sarver Administration

2022-23 and w.ed ACY 2023-24

Procedures and standards. Tenminal sendces and remote adminisiraton. Delegaling administralve authorly. Softwase update

E2MICES,

Monitoring Server Performance and Disaster Recovery

Task manager, evenl viewer and performance: console. Flanning disasker recovery, Backing up data, Automated system recovery,

Assessment

Mode of Delivary

Me. uﬂmmlm_hhmdlmmm:npum

Credits validity

Dedicated certificate by the collaborating industries

Ofline / Qniing

7 years from the dafe of registration of the program and remains
RIL after redemplion for the award of the degree.

CONTROLLED COPY
1{.\. L-‘..._n_ﬁ'_-tﬁﬂ-l“';'

Chairman
Board of Studies
A

i

¥

L, B
o

g "
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NEES 20icC09 Product Engineering 2 0 14 8
VYersion: 01.00
Duration 240 hours {2 hours theory and 14 hours peactical per wenk) as specied above
Industry Collaboratar Mis, HMI Engineering Services, Visakhapatnam
At the end of the course, students wdl be able 1o
Mapping with POs

Code Course Oulcomas POs | PS0s Weight Dok
20100091 Understand the basics of Manufacturing Process 1.2,3, PSO# 3 S
ICCINZ  Euplain the Manufsciuring Design 1,24 P50# 3 L1213
20ICC08.3  Explore various Producion Processes 1,23, PSO#1 3 L1, L2 L3
2ICCI34  Demanstrate various Production Machine Cperations 1.2,3 PSO# 3 L1, L2 L3
HICCO85 sy the Product manitoring 1,2 3, PSO# 3 Lz 3
ICCO96  Exacute the Product Logistios 1.2, 3, PSO# 3 Lulzls

1. Weakly Contributing | 2 Moderately Conribuing | 3. Strongly Condributing, for the attainment of respective POs
L1: Rermember | L2: Understand | L3: Apply | Ld: Analyze | LS: Evabuate | LS Create, Dok: Deplh of Knonwledpe
Deliverables

Manufacturing Process Overview

Preduct concepts, Market feasibdlty, Engineering design, Pratotyping, Production, Marketing/ssies

Manufacturing Deslgn

Froduct analysis: Materigls, Cost

Production methods: Assambly lines, Wark cslls, Imvaniory, Wark flow
Cruality eontrol: Production menitoring, Product testing

Production Processas

Machine and process overviews: Boring and machining, Presses, Molding/Casting, Welding, Finishing, Assambly
Meterials: Applicabie types, Cost, Avallability

Production Machine Operations

Presses, Molding/Casting, Orillng/Baring, Machining, Welding, Fireshing, Advanced Intelligence, Automation, Programmable
Logic Condrollers

Production Monltoring
Monilaring production processes: Basefnes, Enviranmental conirol
Cluglity improvement: Production mprovement

Finished Preduct Logistics
Delvery mathods, Delivery opfions, Customer ineraction

Assessment
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Made of Dalivery
No. of transferable credits for redemption

Cradits validity
Dedicated certificate by the collabarating industries

20228 and w.ef, ACY 02324

Offline 7 QOriling
6 {5lx)
T years from [he date of regisiration of the program and remaing

NIL afier redamplion for the swand of the degres.
Tes

CONTROLLED COPY

P ¥ PR | TP

Chairman
Board of Studies
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201CC10 Machine Leaming Engineer 2 0 8 &6
Version: 01.00
Durafion 150 haurs (2 hours theory and & hours practical per week) as specified above
Industry Collaberator Mis. Vihzan Elecirix, Visakhapatnam

A the and of the coursa, students will be able to

Mapping with POs
Coda Course Outcomes POs { PS0e Weight Dok
20ICC10.1  Evaluale the existing Machine Laaming (ML) processes i.23pPs0m 3 L2103
20102 Analyse large and complex datasets o exiract insights and salect 123Ps08 3 LLLzL3
the appropriate technique to be used i
2NCCI03  Develop models to achieve the business abjectivas 1,2,3,P5081 3 L.z
solve a givan prablem
201CC105  Parturm statistical ansbysis to resolve data sat problems 123P50M 3 Ll
2UEEN0E  Train modsts and oplimize their hyper-paramelers 1.2, 3, PS0O# 3 L1123

1. Weakly Contributing | 2. Maderately Contributing | 3. Strongly Contributing, for the attainment of respactive POs
L1: Remember | L2: Understand | L3: Apply | Ld: Analyze | L5: Evaluate | L&: Create, Dok: Depih of Knowladge

Deliverables
Frepara to Develop Machine Leaming (ML) Systems:

Mactine Leaming (ML) processes, appropriste datasets and data representation methods. large and complex datasats 1o
extrac! insights, need of refraining the existing machine programs based on obyectves. data validation stralagies, pre-
processing of festure engineering for a given datasst, data suqmenation pipslines, modsis to achieve the business
objectives, along with the relavant metrcs to track.

Develop and Assist in the Implementation of Machine Learning (ML) Systems:

Waching leaming algarithms, Logisfc Regression, and Maive Bayes, based on statlstical modeling prosedures, data cleaning
1o remove thir imelevant data and ensure ils quallly and |Ccuracy, dala acquisition process, prepare @e data by transforming
ledua and graphical dafa into numbers for use n the machine eaming sysiem, craste data pipeline depending on the
machine leaming applcation needs Linear Regrassion, , differences in data distribulion, siatistical analysls ko resohve data sal
probilems, sclve comgplex problems with multi-ayered data sals, use data modeling and evaluation strategy to find pattermns
and predict Unsean instances, evaluate and fransform dista science profstypes,

Perform machine leaming tests:

Design machine leaming systems/applications and self-running Arificial Intelligence (Al software to automate pradictive
models, camy oul maching barning tests, inferpret the fest resulls and make appeoprizte sdustments based on test resulls,
camy out research and implernent best practices to improve the axisfing machine lezming infrasiructure, optimize edsting
maching leaming llbraries and frameworks based on tesfing, creats usalul information fram unstructured data by auto-taggng
irmages and text-io-speech conversions.

Train and ratrain models:
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Tram models and optimize their hyper-paramelers, analyses the emors of the maded and develop appropriate shaleges 1o
reciify them, retrain the exisfing systams based on new miaching leaming model, document the machine lazming processes
a5 per the organizational policy, follow the latest machina leaming devefopments and technologies,

Assesement

Mode of Delivery Offine / Onfine

No. of transferable credits for redemption 6 [Si)

Credits validity 7 years from the date of registration of the progrem and remains

HIL after radempsion for the award of the degres,
Dedicated cartificate by the collaborating industries  es

CONTROLLED COPY
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HEEY 201cC11 Data Selentist 2 0 8 8
Version: 01.00

Durakon 150 hours (2 hours theory and 8 hours practical par week) as specified above

Industry Collaboraior Mis. Vihaan Electrix, Visakhapatnam

Al the end of the course, studends will be abls 1o

Mapping with POs
Code Course Outcomes POs | PSOs Weight Dok
20IEC1. 1 Determine specifications of the Battery systam 1,23, PSO# 3 Li.L2 3
2CC1. 2 Degign the Battery system 1,2 3,PSO 8 3 L1, L2 L3

ZMCC1. 3 Buaiuale each design oplion based on paramelers such as

1. s L2 L3
safety, parfomance and cost #5F0 3

20ICC11. & Teting and validation of the design 1,2.3,PSD#1 3 L1.L2 13
AHCC11.5 perform safely test to minimize overcharging and overhieating 1,23 PSO#1 3 L1,12,13
20ICC11. 6 perform failure mode and efiect analysis of the Balery Systeam 1,2, 3, PSO &1 3 L1,L2, 13

1. Weakdy Contribuling | 2. Moderalely Contributing | 3. Strorgly Contributing, for the sffginment of resgective POs
L't: Remember | L2 Undersiand | L3 Apply | L4: Analyze | LS: Evaluale | LB: Create, Dok-Depth of Knowledge

Deliverablas
Determining specifications of the Battery systam

Electic Vehicle level specilications, EV specifications inio Battery System lavel specifications, Batlary polential and load
requiremant hased cn Electrc Vehicle specification, sl various design optons | specfications available at each companent
level of the Battery system, salachian of baftery system specificaions to sult specifications of cels ard modules, Batiery
system circudt basad on Battery appication, electrical, machanical or tharmal Interface requirements, stafistical madeding and
stale giagrams for the battery operations.

Deslgning the Battery system:

Cross-funcional pariners % integrate the bafiery inta the final system, designing, bulding, and testing code to satisfy design
requirsments, hardware, and software systems for bakery protection, charging and gauging, design connections betwesn
anode / cafode lerminals through use of sultable bushars, smulations of tha designed cirewt, charging and discharging of
the batlery in & confroliad manner.

Testing and validation of the design:

design areas where checking and testing ls essential, requiraments for confinuous autbmiation test case, comest apphication
for activation, using lechnologles ol iraction batesy and batiery charger,

Performing safaty test:

test plans for battories &t the component and system leval, safety test Io minimize overcharging and overhesting,

Perfarming cycle test:
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falure mode and efiect analysis {FMEA) of the battery systam, SaC for determining electrofyte's specific aravity in each cal
by using hydromeser.

Assessment

Mode of Dellvery Offine / Oniing

No. of transferable credits for redemption & [Six)

Cradits validity 7 years fram the date of regisirason of the program and remains

MIL after redermgtion for the award of the degres,
Dedicated certificate by the collzborating industries  Yes

CONTROLLED copY
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HEER 201c¢12 Industrial 10T 2 0 8 &
Version: 01,00
Druraticn iﬁﬂhmn{zinmﬂmwmﬂﬂhnumpmﬁﬂnermmmiﬁedmm

Industry Collaborator Mis. HMI Engineering Sanvices, Visakhapatnam

Al the end of fie course, studanls will b2 zhle fo

Mapping with POs
Code Coursa Outcomes POs / PS0s Weight Dak
20ICC121  Understand the basics of BOT & 10T 1,2 34PSTH 3 M3
200CC122  Demornstrate the comporenis of 10T & 10T 1,2 3 & P501 3 L143
2ICCI23  Deseribe the Communication Technologies of IlaT 1,2 34PSOM § Ly
2CC124  ansinos the Visusizaiion and Data Types of llaT 1,2 3&PSO1 3 43
AUCCIZE  Degrribg the methods of Ratrieving the data 1.2, 34PSON 3 L1113
ICC12E  Exgizin the Control & Superisory Level of Automation 1,2, 3&PS01 C . S L
Dellverablas
MODULE 1: intreduction & Architecturs
Theory

k2T &nd eonnected work, the difference batwaen 0T and lloT, Architecture of 10T, 10T nods, Chalenges of 10T,
Pragtica
Introduction t Arduino, ESpB268, Intraduction 1o raspberry P,

MODULE 2 110T Components
Theory

Fundamentas of Contral System, intreduciions, components, closed 190p & open inop system.

Intreduction to Sansars (Descriplion and Woking principle): Sensor, Types of Sensors, working principle of basic
Sensors - Ultrasonic Sensor, IR sensor, MQZ, Temperature and Humidty Sensors {DHT-11). Digital switch, Electr
Mechanical switches,

Praclice

Measurement of tamperature & prassive values of the process using raspberry pifnode mey,

Modulas and Sensars Inferfacing (IR sensoe. Ultrasaric sansors, Sail malsture ssnsar) Lsing Raspbemy pifnode mou.,
Modules and Aciualors Interfacing (Refay, Motor, Buzzer) using Raspberry plnode moy

MODULE 3: Communication Technologles of llaT

Theory

Communication Profocols: IEEE 802,154, ZigBee, 2 Wave, Blustooth, BLE. NFC, REID

Induslry standards communication technofogy (LORAWAN. OPC LA, MOTT), connecting into exisling Modbus and
Profibus fechnology, wireiess network communication.

Praciice

Demanstration of MOTT sommunication. >

Demonsiration of LoRa communication, e
=
AT A
gL 4
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MODULE &: Visualization and Data Typas of llaT
Theory

Pracies
Vistialization of diverse sensor data using dashboard {pan of joT'e condrol panel)
Sending aler message to e user. Ways [0 control and inferact with your emvinonment)

MODULE &: Retrieving Data

Theory

Extrastion from Web: Grabbing the contert from a web page, Sending data on the web, Troubleshocting basic Arduing
is50es, Types of loT Ireraction, Machine to Machine interaction (M),

Practice

Device contrel using mobile Apps of through Web pages.

Machine fo Machine communication,

MODULE &: Control & Suparvisory Leval of Automation

Theory

Frogrammabls lagic canirolier (PLC), Realtima contral systern, Supanvisory Condrol & Dala Acquisifion (SCADAL HMI in
an automalion process, ERP & MES,

Practice

Digital logks gates programming using ladder disgram.

Implementation of Boolesn expression using laddar diagram.

Simulation of PLC fo understand the precess cantrol concept.

MODULE 7: Application of 10T
Case study, Health monitaring, lot smar city, Smart imigation, Robat survelarce.

Assassmeant
No. of transferable credits for redemption 6 (Six)
Credits validity 7 years from the date of registration of ihe program and

remains NIL afler redamption for the award of the degras,
Uedicatad certificate by the coltaborating industries  ves
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