{ .I||' ’#F%hmgﬂ

u-}.-

%-:"-nﬁ*ﬂ“/

Fagcmity af I:'_l:uml:nmu anel : PELSA S Cainge et

plEDFP

D Rammanolae Lolds Avadl Univer siby, Ayodhya-22:0001, Uiar Pml*._:_:.h

Tvadli

BARED O AICTE MO0 CHRRICUL N
Motional Education Policy-2020

Syllabus for

'i

COURSE- B.C.A, B.CA, (FYUP)Y, B.C.A. + M.C.A,

W.E.F: Session 2026-27

Certificate in Computer Application

First Yeur

Diploma in Computer Application

second Year

Bachelor of Computer Application

Tfli:‘l‘l ‘t’em_'

Bachelor of Computer Application

{Apprenticeship/Interns hip embedded
Programme) L]

Bachelor of Computer Application with
Honours OR

Students Who Seeure 75% Marks [n each
semester May (pt Bachelor of Computer
Application (Homoers with Resear ch)
Bachelor of Computer A pplication
{Honours with Rescarch)

Fourih Year

Master of Computer Application

Fifth Year
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Vision |
|

To shape futurc-ready and socially respunsible business leaders and IT

Professionals through excellence in management edusalion and research.
|

Mission

To empower learncrs with knowledge, values apd  innovation-driven
management and leadership skills, fostering global competence and
sustainghle business solutions.

Objectives |

To promote ethical values and responsible bohaviour in all inspm:l.-: of

business cducation.
[

To cnoourage crealivity, innovation, and teamwork for building
entreprencurial skills, '

I
To provide practical and industry focused learning that byilds smarl

skills. I

To develop confidence through communication training, [leadership
activities und real-world cxposure.

To develop an inquisitive mindset which would strengthen a culture of
research and innovation that inspires new ideas and suhuiil.nm to real
husiness challenges.
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ORDINANCE
Ordinanee for the Programme 3-Years Bachelor of Computer Applicotion ar &Y cars
Backelor of Computer Application {Honars/Apprenticeshm cmbedded Programme
‘Honers with Rescarch} and 5 Years Master of Computer Application (M.CLA)

AS por NEP-2020 (Effective from the Session: 2026-2027)
I, Ceneral Information:

Il The degree of BCA 3-Years'BCA Horoms/Appronticdship Embedded Frogramnme!
Honois wilh Research 4 —Years!\MUA of D, Rammenshar Lakia Avadh University,
Ayadhya zhall be conferred on the condidates wha have pursied the Fnr:s::rlhed COlrseE
of study and have passed the examinations s prescribed in the ordinunezs. The coorze
will be conducted on full time hasis,

1.2 Toeal rarnber of sludents o the BCA programmes shall be restricted to numbers
decided by the University from time to time all the departments,

2. Eligibility for Admission Entry and Exit as Per NEP-2021(:;

2.1 BCA 3-Years’'BCA Honeurs! Apprentiveship Embeddad Progracma Tlonours with
Besearch 4-¥ears of first year in fust scmester (from 2026-2027) and onwards will be
nile through University entranee cxamination or merit based or as decided by

Exccutive Council of the University.

2,2 The minimum asademic qualification for appearing in e Crtrance Examinarion will
be a pasa in the final cxamination el 1042 system or its cquivalent with
Milbematics Compuler Science/Compuater Application/Tnformartion
TechnologyInformution Practice/Computer Technolopy snd Maintenance as one nf
the subjects oF as notified,

1.3 Application with full time ans-year ceclificate in Computar ApplicationComputer
Seierae ure cligible for admiszinn directly (within o stipulated time}® in third semester
(Second Year). (veximum ap o 10% of approval intaks).

2.4 Application with  full tme  minmon owe-vear, Diploma im0 Compueer
Application/Compuler Sciense are eligible for admission direc!ly {within o stipulated
time}* in the fifth semestee {Thied Year). (Maximom up to 10% of the approval
intakc),

The stipulated rime period depends on the maximum duration allowed for the
completion of depree that is 6 academic sesmons for BOA (3 -Years) and 3 acodemic

gessions for BCA Henowrs ! Apprenticeship Cmbedded Progranupe (Honouzs witl:

Research (4-Years) from the date of adimissiun in the fimst semestgy,
A
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25 Upte 5% of the scats may be filled by ':'rﬂlll'Da.ughTFr."Spuusn: ufR_[»{L,ilkq fincluding
self-financg  course) amd RMLALU  affiliated  Guvernment/Aided  Colleges
Teachers/Employees by direct admission. These shill be ﬁupr_'fnuml:rzﬁ'_l.:' seats, Thoy
shall be admitted as per University norms.

248 In the cases, (he admission of an applicant to the BCA  3-Years'BOA
Henowrs!Apprenticeship E:I‘J::-.-‘:E?]&d ProgrammesHonours | with  [Research  4-
Y ears M A program reguirsd lhaf the wpplicant has:
. The minimum academic qualification as notified.
Fulfilled (he preseribed admission procedure and paid Che pr:_:s;:ntJi::l fizes,
2.7 Students can exit with certificate in Computer Application after the successfill
completion of first year of BCAL
2.8 Students can oxit with Iploma in Computer Application after the successtal
completion of sccond year of BCA.
2.9 Students shall be awarded with BCA degres afler the completion of third year of
B, |
2.10 Srudents shall be awarded with BCA Honours OR Apprenticeship !Eml:u:ddnd
Programme) OR Honours with Rescarch (4-Yeara) after the completion of fourth
vear of BOA,
2,11 Students shall be awarded with MCA (5-Yearz) after the completion af Glih wear of
PAC A,
Adbendance: |
3.1 Srudents are roquired to attend 100% clusses. Any relaxations in u&lunanu: ire
suhject to the satisfaction as per aniversity noettms, Normally stoudent shall not 52
allowed to appear in a semester examination unless he'she has an overall averspe 75%
attendance and 609 attendance m each of the theorvpracieal subpecls o that
semester. Attendance for disseristion work shall be verified by the supervisor/guide.
However, an sdditiona] shortage by an ammount sof excesding 15% of the total oumber
of lectures delivered or practical worlk done in each subject may be condoned for
special reasons s given below,
= A shorluge up o 3% of the (otal number of lecturss delivered or practical
witk dooe in cach subject may be condoned by the head of the Department,
= A further shortage up to 10% may be condoned by the Dean of faculty on the
specific recommendation of the concerned head of Dlepartment.
3.2 Mo students will be allowed to appear in the cnd scmester cxpmination if5e'she doca

not satisfy the overall average attendance requirements of clause no. 3.1 and such
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no, 4.2 &4.3
3.3 The attendance shull be counted from the date of admission in the faculty or start of

candidales(sy shall be treared as having filed und will be further gnr:_m;d by clause

academic session whichever i3 later,
4, Duration of Counrses:

4.1 Toal duration of the BCA 3-Years'BCA Honours‘Apprenticeship  Embedded
Programime /Homours with Research 4-Years ‘MCA course shall be 3 nr 4 ar 5 vears,
each veur comprizing of two semesters. Each semester shall normally have teaching
for the W working days or as preseribed by UGC Universicy norms thom time 10 lime.

4.2 A candidete, who has failed twice in first year dus to any reason, ir':-::luéli:‘.g dise Lo
his/her non-zppearance or he'she being not permilled to appesr in semester
cxaminalwns, shull not be allowsd to continue his'her studies Turther.

Provided further that if o student wishes (o continue third time in first vear, he'she may be
allowed on the recommendation of 3 committee constituted by the dean. However, the
maximum time allowed for completing the course shall remain the same as in clause
43, |

4.3 The maximum time allowed for a candidate admitead in first semester for completing
ECA 3-YeursBCA Honours/Apprenticeship Embedded Programme /Honours with
Research 4-Years, MCA course shall be (06 {Six) years | 08 {Eight]) veais and 10 {Ten)
yoars respectively,

4.4 The minimum credit requirement for BCA 3-Years degree is 120 Pl

4.5 The minimwnn credit requirement for BCA ]Iunnum"r‘uppr-:mil:c.%hip Embeddad
Frogramme fHanours with Rescarch 4-Years is 160 -

4.6 The minimum credit requirement for MOA 5-Years degree is 200

5. Curriculum:

3.1 The 3- or 4-yeurs or 5 yeur curriculum hes heen dovided inta 67810 semesters and shall
include lectures, tulorals, practicul®s, seminurs, propects, project dissertations,
Duizzes, assignment, presentation, research  dissertations, indostrial training,
educational tour etc. as defined in the scheme and executive instroctions ssued from
Hme to time.

32The curreulum shall also  include such other curricalar, co-curricular and
extracurricilar activitics as may be peescribed by the Lculiy fom time to time.

5.3 Total duration of the BCA 3-YearaBCA Honours! Apprent iveship Embetided
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Programeme Honours with Ressarch 4-%crrs course shall be 3 or 4 years, ||au-mh Ve

have teachings i‘i:nt' the 90

comprising of twe semesiers. Bach semester shall normaliy
working deys or ns prescribod by UGCAICTE: University norms from time to e,

t. Examinaiion Pattern

1: The examinaticn patecin as pe

reach eompulsory falective paper x\h.T.‘I be afone
hours duration for Intermal examination and two hours for externsl examination

[(Subjective) and will be 55 per Choice Dased Credit Systam (CROS s¥stem) | the
maximum marks allotted for each paper shall be following :
L

Semoster examination <75 ruurks

Ineernal Assessment - 15 marks

It shall be the duty of particulur teacher- tesching in a partioular :-:ruifsr. by condued

continuous mtemal assessmont shall be consist of sezsional e;-:aminatm!. ufllg ks,
assignment of § marks and presentationguiz/sncial activity/group

digcuasiom
carrying 5 murks,

2. On the recommendation of Board of Smdies Tntemnal/Exteri] Exarniner in
Project/Rescarch Dissertation/Sunumer I'raining Reportsipractical subjects alloted ry
the  Liniversicy,

| e
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Multiple Entry and Exit Rules for BCA / MCA Programme Entry:

i

. lo first year, students with Intermediate/12™ or cquivalent with Mathematics/Computer

S'F':ietm&"ﬂl:rmpu[e: Applicatioms/Information Technology/[nfarmation
Pfﬂc‘:icﬁs-"C:}mputr:: Technology and maintenance as one of the subjects or as notified arc

eligible for admissiod,

CApplicant with full time one-year cerificate m Computer Applicatimu‘l::nnﬁu[l:r Science

Course are eligible for admission direetly in third semester {Sccond Year), (Maximum up
fo 10% of the approval intake).

Applicant with fll time minimum two years Diploma in Computer Application course arc
chigihle for admizsion dircetly in the fifth semester (Third Year). {Maximum up 1o 10% of

the approval mtake).

CApplicant with full time three yvear Bachelor of Computer Application course 314 elixible

for admission directly in the seventh semester (Fourth Year), (Maxinmm up to 108 of the

approval intake).

Exit:

k-2

L

. Students can exit with Certificate in Computer Application atter the completion of first year

of BCA. '

« Sludents can exit with Diplema o Computer Application alier Lhe completion ol sscond year

nf BCA.

. Students can exit with the degree of Bachelor of Computer Application atter the

completicn of third year ol BCA.

. Smdents can exit with the deprec of Bachclor of | Computer Applcation with
B

Apprenticeship Embedded Programme after the completion of fourch vear of 13(':,-‘-;|
Students can exit with the degree of Bachelor of Computer Application with hooours
afler the completion of fourth year of BCA.

Students can exit with the degree of Bachelor of Computer Application hanours with

research after the completion of fourth year of BCA.

. Students can exit with the degree of Master of Computer Application after the

completion ol filth year of MCA.
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Mote: - This FYLUP & PO Program i@ governed by univarsiny letter no.
L.-\U.-'.-*.L'E.-*L'DE?--U{;-41?‘2015 Diated 20,03.20250GL ASCTE nomins.

GEHER.!LL ou =g E'l’R'I.:E'ﬂ.'HR F, 18 'l'HEMF.'
A. Definition of Credit: |

I HEs Tecture (L ]piru-uﬁ _|_____ —§ Credit__ __'___F||

| Hr. Tutorial (T) per week _E‘_&d i
k 1 Hr. Fracucal (P} 51‘};-_::1' weck e — 0S5 Credit | :'
2H 2 Hours P s Practical (P) per’ weck — T Credit JilllE

B. Course code and definition:
' “Course Wﬂi.". e = [}eﬂmtlnns | i =i
"__'____ g i o R :1' Lecture I =11
i __T______:'__I_T“lﬁﬂ;ﬂ i EjER N0 | =
I__ job. L _F__ S E R | e Practical | T ___|
|____ jEL TR e Corc Lourses LILLZ ]\
i =] AEC —I_.-ftbbhllfnhanﬁcrmm Cnm‘aﬂs A |
NIV DE _ b Multi-Disciplinary & ]-'.h.,v:Lr.v: course |
Bl _*3_EI'."_ e, kil T"?Fluncam:nl I:,i.':L,.'IE-I:E'. Wil

I_ BINOUR E J_Pru]:-::ﬂu'.-nal L ii:x.tru:: = il | |
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PROGRAM OUTCOMES (PO1-FOLI)

T Apply knowledgs of computing
Ii.:-::Jamemuls for competitive examinntions,
higher education and industry-ready
employability.

PO Analyze complex problems and identify
sohutions for industrial probiem solving.
O Desipn and develop sofbwore syarems thol
sUppoTt employability in the T sectar.

pCy: Conducs investigations and intorpret data
fuar higher education with research,

Fe15: Use modern IT tools wlfcctively for
research uctivities and entreprencurial
development.

pO6: Understand professional and clhical
responsibilitics for cthical entreprenenrship.
POyl Apply compuling salutions in sociceal
COTEE LS.

P Wark effectively 25 an individual amd in
teams for research teamywork.

pOU: Communicate effctively in rechnical
e ToLents,

Pry10: Domonslrate projoct ma nagement
ahilities fur research initlatives.

Pyl 1; Engage in lifolong learning for
entrepreneurship and N atlonal-level
examinalions.

P12 Apply research-hased knuwledge and
methoeds, K

PROH: Boftwiale Devalopment Froficienuey
' I

Apply progranming  comcepis. data  structures,
algorthma, database sysiems, opetating syslems, and
modern  development toals  to| build fugctional
software apphcations. l

PS02: Web, Cloud & Network pmputency
|

Desizn and implement web technologies, compruter
networks,  clowd-based =0 [uligns, and  nlernet
technulogies for reakbworld digilgl cnviromments.

PS03 Data Analyhics & Intelligence

Apply foundation al concopls -:uf:'num-:rjcal methods,
sratistics, dala mining, artificial intelligencs, and
husiness ntellipcnee B gnalyre date and derive
insights. '

PS0H; Profussionalism, Hthics & Trigital lanovalion

Demonstrate  ethical 1T praclices, remrwark,
communication, oyber gocurly awareness, and
inmovative thinking for entreprancurial and industoy-
prignled solutions, i

|

o
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#
BCA 1% Year
BCA 3-Years or BCA Honours! Apprenticeship Embedded [’r-n.grummaﬂ'-l noufs with Research
4 -Years (2026-27) Syllubus semester wise with Marks and Erﬂ']:] Break-up
Sem| Subject Paper | aper Nume Exter | Inter  Total | L. T [P |Cn: it [Comulaive __
| Code mal aal | Mark I | indeiam iredil)
Mark Marl A wlred for Awnnd
5 q erli Eealed Dplomn
FOTED Prublem 5ol TR
] 701 reblen Solhvang 5
i Tachniques T 2 Vx| i 41
CCT [FOTROTOIR|  Practical Lab for ST , 2
Problem Solving ' 4
i
| | Computer Syitem " i w1l o
e FO16A7(21 Ao 75 23 ma | 3] 1 =II
! = FLEQTOI ]1[':3{%“!? bt 2 LCH)
Py ¢ T =& echnoloey in 75 235 2 F
Angient lr.{ii;
TEDHI‘I.IiH.l:iI_Jﬂ of
- Inihl:mﬂlmﬁ or - | -
WDE 01| FO1607047 Computer 73 25 W | & i
l Applicution ' L1
: Tnlormacon and ' :
SEC 0L Communication il a0 oo | 2 z
e Techialooy |
AEC QI First aid and Basic 15 25 nn | 2 4 _
Total 650 n {40 Credits
Cegtificmte
: , i {Tompule
Suhject| Faper Faper Name Exter Imter | Total | L | T | P Chedi Applicatio
Code nal nal Mar L
Mark | Mar ']
5 ks
ok ] 01 | Object Orlented e 25 oo | 4 7
T Programming Using
— |
TOZE070IF|  Tractical Lab tor Al B
I Programmirig, Lising
-
Coa | F2e07021]  Concepts of Data 75 25 I | 4 3
Struchures .
(F0260702F|  Practical Lah for | 50 4\ TR
Data Stueture
SEC (12 ~ Web Designing 60 | 40 100 | 2 il B
ALCD2 Hutpan values and 75 25 100 3 A 2
I Frvironment Studises .
i Total 00 v
I
| \\“ {
1-.\.1' =1 " i
) \ ﬂ\./ / ‘ﬁ
'|._ - o 1
_-It:: V r'r.-‘
A1
|




BCA I™Yenr
= BCA (2026-27) Syllabus semester wise with Marks Break-up Il '
Sem| Subject| Faper Paper Name Exte |Inter Tor | L P|Cruj ﬁEumulaiw—e"
Code rnal | nul al it Plinlmum
Mar | Mar | Ma ‘redils)
ks s | rks equired for |
Awards of
ertilicate
I Diplomareg,
]
I_ — TG [FO36070 —Tava Programming and % | 25 | 100 4 lre
T Dynamic Web Fage
(IR ) el [ =y  Design B R IR B b _I
F036070 | Practica] Lab for Jave S0 i pi
P Programming and f
Dynamic Web Page \
BUUND T S 0 K
Cr L | FO360TE Introduction 1o DEMS| 73 25 100 (£ 4 |
27 I |
“FO3607D | Practical Lab for DBMS 30 T T2
wn
MDE 02 36070 | Probability and 75 | 25 | o |6 Tl 18 \
il 3T Statistics
| SEC 2 Hardwarc Technalogy | 60 an |1 2 I |
& Networking
|_,.5.E'ET E ] 'FT'-L_':E.'I'Edw.:au-:-nu:_ﬂ' =35 | 100 [ | Jr _| ﬂ
W s O DO s A i il
——l———————————————'—— 7 gn creatt
= o=, __I Diploma
buhject| Faper T Paper Name Exte | Inter | Tot | L T[ [P ] Cre
Cude ppal | mal | al | | dits
Mar | Mar | Ma
ks ks | rks
|~ cC1 [FodenTo - ~Fython Programming | 75 | 25 | M0 |4 4
1T
FO46070 Lab for Python 50 E 1
1P Progracining i
CC I | FodalTh Operating 5ystem 73 25 | 10 |4 4
v or | LAl
FO4E070 Practical Lab for 50 JI_ 2
2P Operating Syste
Pruject/ FO46070 | Project ! Dhissertation S0 50 (o |12 —I— 1 3
bt | 1| e b VI i
AEC 04 Socinl Responsibiliy and | 73 25 | 100 |2 2
{ommunity Engagement |
J_ 5 per university gnide line i
L —— = — — 1 A I P B S
Taotal EUE:I !" |




BCA W year |

BCA (2026-27) Syllabus semester wise with Marks Break-up
S¢ | Sobject | Paper Paper Name Exte | Imnter | Tot .L.T F Credi fCumulative
m Code | rnal | nal | al t m'"
| ] | Mar | Mar | Ma |} Lequired Tor
| | ks ks rlis | | wards of
[ ertilicale
| _ o : . [ fDiplomai
CC 1 [FOS60TOLT| Android Programing | 75 25 [ 100 [4] | 4
| FOERTTOTP Practical Lab for | 50 A1 4
Aniraw] Programing | | o
FOS60702T| Software Engincering | 75 | 25 | 1004 R
Vo  —— S S— Sl 4 -,;__ —
| CCII FOSG0T03 Web & Internet 735 23 LO0E 4 | 4
[FOSGUTOIP | Practical Lah for L5 3
Web & Intermet | |
{ | Techmolopies 1]
|FOS60704T | Computer Networks 75 25 [ 100 |4 4 11—
: LS 8 S i i = 20 Cred
Tatal 500, | 20
L = i T L l Fachelor
Sllhjﬂl:l P_ﬂp_f:l" T I!“aper MName Exh_::m In li?l-".él | Total L [} ; H i:_l'H' ["::-||:J'||||_r_
MarksMark | Mar|
SR DA ol I TR 5 ks | Al Applicaty
T [ CCI |FO660701T| Anificillnieligence | 75 | 25 | 100[4] 4
| FOGA0TOIP | Practical Lab for 0 4| 2
| Artificial Intelligence 1
| VI FOEAUTU2T | Informatien Security | 75 15 100 4 3
| [Gcnm [ro660703T|  Cloudwo~puting | 75 | 25 | 1005 | [T ]
| FOG60704T|  Machine Leaming | 75 | 25 | 100 3 | 4
f Foea07de Practicul Lab for 301 | q 2
‘ Machine |earming |
= i Total = 500, | 7
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BCA 4thyear

Apprenticeshipfinternship embedded U.G Degree Program

4" year
Apprenticeship/internship | 4™ 12 manths | 14001 200 |
embedded 11.G Degroe year Apprenticeshipdinternship hours
Program through NATS or fram Internship
eguivalent
Organization/Tndustry/Institute |

Or

SR (7]
V
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BCA (2026-27) S}Illﬁhus'wmester wise with M arks Break-up

[

Sem Subject] Paper Paper Name Exte  Intern | lotal L |[T|P| Credit (Comulath
| | Code randl al Muarks | | &ﬁniﬂ‘-lllﬂ !
Mar | BMark equired I
ki s LAownrds ol
oertifleate
- | U Tiiplamall
s HEXY Frofessional T3 25 10 4 d
et - _
NEEX Professiotnl T3 25 [ 0] 4 4
Blective-IT :
R Prolessional 95 | 25 oo | 4 4
| VI Elegtive-ill _ 1L 1]
FOTa070 | Python tor Lrata 5 i 10 < q
| . ¥ Roienoe | £
FO76071 | Practical Leb for | 50 51 140 2l a
TP [ula Scienos
] Using Pyihon [ 1
Total 500 1120 ]
Subject Paper Papur Name | Fate | Intern | Total | L |T|P | Credits
Code rnal | al Marks (160 Ce
Mar Mark ' Dache
_ ks | & | | Comg
L KEER Frofossionsl 73 15 LGl 4 | 4 Applie
Elective-| | {Hon
A Protessiaal 5 25 100 4 4
Elective-il _ 1]
VI HEEN Prodissional | 73 25 100 4 4
Clective-111 [ | _
FORG0T0 | Advanced Data | 73 23 a0 | | 4 4
aT Base Wanagemsent |
/ System | {
FoRROT0| Lab for Advanced| 50 30 Lo 4 ¢
aF [atn Base
Maragemment |
L] Hystem
Tutal 00 | 20 L




BCA (2026-27) NEP Syllabus Draft

(ir

Stuwdents Whs 3ccure 73% Marks Lo ench semester May Opi Bacledor of Con

Application (Henors with Rescarch)

puler

BCA (2026-27) Syllabus semester wise wilh Marks Break=up

T

S

14

5¢| Subject Paper Code Puper Nume Exte | Inte | To LT|F Cred [ (Cumualative
m roal | roal | tal | it Minirmurm
Mor | Ma | Ma Credits)
ks rles | vhs | cojuired for
' Awards of
| |L‘J.:r1.il'.'|l‘!l¢.:
| 4 .| (Piplemaegree
[ oc [ FOTEOTORT Reseanch 75| 2 | lam (3 (] 4
Methorlology L
FO760709T | Advemced Dam [ 75 [ 25 [Jo0 (3 10 [ 4 |
| Anulyse Tools ' _ [
FOTROTLOT Pyvihon for Dala Ta A 1600 | 4 |
VIl _ Science
FoFenTiar Prui;!.i-;;u] Lab !.i'_rl' 0 50 | oo | 4 (160 Credits)
G b;,;ﬂ;; e Bachelor of
[ FOTE0T T Resun'.'::h F'mli.:f_':.l' 50 S0 Gk 3| 4 fp{;ﬁ:i:n
— I}",i :;&.‘I'[':Il]LII'; {Humors with
il | i 51 | _ Resgarch] |
S-uhjér:'t' Paper Code Paper Name Exte | Inte | To T ||" Cre |
| rmal | ronal | tal dils
Mar | Ma | Ma
ks rhs | rks i
e || AKAXN Prafzesinnal 75 5 | 100 ANl
Wil i
[Clectivie-1 i _
KEEAE Prafessinngl 75 Z5 | 100 i
Flmistiva-1F |
FirgedToaT Advenced Dam Base 75 25 | 10031 4
ddaragetnent Systern ! . |
FORGNTOTR Lah for Advanced | 50 30| 100 4| 4
Thata RBasze
Belgma stz vl SyEIEm Lk
FORGITOR R Reszarch Project! 50 20 | 100 4 |
Dis sertation 8 :
Total 00 2 11| | |
A 4
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BCA {2026-27) Syllabus semester wise with Marks Break-np

S—

Sc|  Subject Paper Paper Mame Exte | Tnte | To |L| T [P [Credit [ (Cumulative
M. Code rnal | roal | tal Mdinimaen
| Mar | Ma DMa Credits)
ks rks | rks Reguired For
' = | Awardsof
Certificate
Sriploma'Degree!
Mauster Degree
; Program
CCl wxax | Podfsswonal Elgetive-1) 73 25 |10
ok |Professionnl Elective-1l] 75 25 | 16D |
FUAIG0T Advarnce Java T8 25 | |10 1 160 Crediis)
03T |l Programing - Fiachelor ol
Ix [0aa07 Practical Lab for 30 a0 100 4 T A T
s Advance Jaa Apnlicalion
il Prograiming { Homars with
' | FO9a(7 Research Project 50 | 50 (104G ) 4| | 4 Reseatch) =
| 06 R ) (41) Credits)Mastes
Tual 00 20 in [Facoliy
Sulyject Paper Poper Name Exte | Imte | To L|T |[P| Credi | !
Cude rmal | rnal | tal 13
L Mar Ma | Ma
ks | rks | rks
¥ eIl wiws | Profiessianal I‘.::-.;-.iv-;:-1l 75 5 Lo |4 g
xxxx | ['rofessioma) Eleetive-T; 73 25 | 100 |4 4
Fi0607 | Advance Data Scienge| 75 15 160 13) 1
03T |
F10607 | Practicel Lab thr Data| 50 | 10 (4] 4
nsp Sciewce
F1007 Rescarch Project 50 3 0o 4
- b6 R L) I
T'ntal | 00 | 00

4
\~&’
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Proposed Professiomil Blectves [a

i BOA Honoor & BCA Honeur wath
b Rescarch
8. INoy Semester Course Code Professional
| [ Flectives
1 Vil FOTROTOLT Fusiness Intelligence
_ _ anicd Analytics
2 Vil FOTGOTO2T Clowd Computing for
| Lxala Anabiws
3 WIE ' FOFa0Tal] .-".1_|'.':H1i$;:'.'IJ'5I.II-I WaD
__ Ergimberag
d YV RE Y Cxplpmphble Al
5 VI FORe0THST Hrszaieh
_ "-fﬁ:;]iu!fllulug ¥
6 VI FO7A0706T Advanced Data
_ Anplyeis Tools
7 VIl FOme0 1T Securfiv Aspeols of
| Ml
v 5 VIIT FOBGOOZT Drgilsl Tinage
[ l":w:.u{i.-cir.b.
4 ¥il FOEGDTOET Diita bz g and
_ "r'-.-'amlmln::ing
10 VI FlOsalTiET .f'«rl'-.';'.an.:mj [ata
s lizasion

Proposed Professional Electives Tor MOA

8. No. | Semester Course Code Professional
Electives
1 ) TGoIT01 T Latemel ol Lhings
2 X Fooao702% ||| Data Miving
11 3 X FOSROTENT Clowd Clomputing
4 X EOPROTOAT Pt Adabysis &
Aledeithm
| X FInan7onT Acdvanee Computy
MNelwerk
2 X FLOSOT02T Theorv of
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3 X FLOR07ON T Taep Learniog,
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[ Coorse Code

BCA I Semester

_ Course Name : L T] Pl Credit
TFroblem Solving Techmigques - 1 i F

COURSE OUTCOMES (COs)y

04 Urderstand problem-solving principles and algorithmic thinking.
CO2: Apply structured programming constructs and repreaeniations.
Develop © programs usmg control structures and functivns.

r

- Analyze numericalfarray/matrix problerns uging algorithms.

Demonstrete profoswonal and ethical programming practecs. l I

UnitT

T Problem Solving and Algorithmic Thinking- Define and explain pmhlmﬁa ard

problem instances, differentiate belween genefalization and special cases, and
elassify different types of computational problems. They will analyze problems
to idenlily inpuls, outputs, constraints, and solution approaches. leamers will
develop algorithms and analyze their efficiency and comectness, Explain the rols
of data structurss (o problem solving und apply gystematic [wnt:in:m-m:{'lvi::.g hopa
such as understanding the problem, planning. execution, and review. Sidents will

also analyze problems by breaking them into sub problems and Formulate

| inpuvioutput specifications, inpul validation rules, and preconditions and post

conditons.

Linit LI

Structured Programming Concepts: Expluin structured [.:-mgrn:mmi.ng concepts
including sequence, selection, and repetition. They will apply mntrnl slrugtures
auch as if, if-else, for, while, and do-while statements and pnalyze nesting end
stacking of control structures. Leamers will distinguish between diflerent rypes of
repetition  mechanisms such as  entrv=controlbed, exit-controlled, counfer-
comrolled,  definite, indefinite, und sentinel-controlled  loops.  Algoerithm
Kepresentation and Communicatinn: Construct psendo cede and flowchasts,
explain algorithm chasacteristics and formats, and interpret data Ir-;pr-:in:mallun of
intepers and (loating-point numbers in MEmory. Students will aia]_: lm“iﬂrmlﬂ and
apply character encoding schemes such as ASCII and Unil:l.'.lﬁl:'-' un-:i! implemaint

structured programming concepls using the C language.

i/ ) \1\/ kw%



BCA [ Semester

FOTau ol

"Troblem Sulving Techniques | [3 1 e

| Course Code | Course Name L | T| P| |GCredit ,

COURSE QUTCOMES (COs)

C0 g Understand problem-solving principles and alyrorithmic thinking.
COE Apply structured programming constructs and representations.

o

o
o

3 Develop C programs using control structuses und functions.
ﬁ,ﬂmnl}-z: ramericalfarray/matrix problems using algorithms.
| Dhennmstrate professionnl and ethical programiming practices.

UnitI |

| problem instances, differentiate betwoen generalization and special cases, and

Problem Solving and Alguriihmt:t Thinking- Define and explain problems ind

classify differem types of compuiational problems. They will analyze problems
to identify inputs, oulpurs, consiraints, and solution approaches. Beamners will
develop algorithms and analyze their efficiency and corrsciness. Explain the rele

of dath atructuras in problem solving and upply systernatic problam-solving steps

such as understanding the problem, planning, cxeculion, and review. [Students will
also analyze problems by breaking them intn sub prohlems and formulate
inputiourput specificalions, inpul validation rules, snd precondifions and post

conditions.

Unit 1L

Structured Programming Concepls: Fxplain ssructuned pl'ngrafmmiqjg concEpis .
including sequence, selection, and repetition, They will apply -:fu::mrnl- slructures
such as if, if-clse, for, while, and do-while statemenls and analyze nesting and
stacking of contrul structures, Learners will distinguish hetwesn d!fﬁ:rj:nt rypes of |
repetition  mechanisms  such a8 antry-controlied, exit-controlled,  counter-
comroled, definite, indefinte, and sentinel-eontrolled  loops.  Algorithm
Represcotation and Communication: Construct pseude eode and fimarcharts,
explain algorithn characteristics and formats, and miarret dala representatior. of |
integers and Noating-point numbers in memary. Srudents will also understand and
apply charavter enceding schemes such us ASCIT and Unicode and implement

structured progranuming concepis using the C language.




Unit TTT

! C Language: Explain the evolulion of programming languages, generitions of
.prﬂ_gr'arﬁrn:ir:g languages, and typed versus type kess languages. History and
struclure of the © language and identify components of & husic C pram. O
language constructs for input, outpul, assigniment, srithmetie, r-:]a{::uml, umd
logical operations. Apply decision-making and leniping sintr:me.-|1.-=a§ and select
appropriats data Lypes. Translation of algorithms and pseedo code inta correct and
execulible C programs,

Unit IV

Problems on Numbers: Extracting Digits of a Mumber (Lef mﬁd Right |
o Left), Palindrome, Write the Program prime Mumber, Prime Factars, Amicable
Number, Perfcet Number, Armstrong Number, Factorial, Analyze arI-:i implement
logic For Converting Number from One Base to Anather. © Language: else-if
Ladder, switch Casc, Increment'Decroment Uperators, break and continue

Statemeants.

Unit ¥

Bools;

Modular Fmgrarnm_img. "I"np-ﬂm.‘n and Bottom-1p Approaches o Problem
salving. Recursion. Problems on Arrays: Reading gad Writing of - yij-_'l::m.:ms.
Maximum, Minimum, Sum, Average, Median and Mode. 5-:.~|;|1.||;:I: and Binary
Search. Any one Sorting Algorithm., Matrix Operations, € Language! Function
Detinition and Declaration (Prototype), Role of Return Btatement, One
[mensional and Two-Dimensional Arrays. String Funclions. Other Operators,
analyze Uperator Precedence and Associativity,

Professional and Ethical Issues in Programming- Responsible use of

algorithrs, and socielal impact of software solutions,

L. Venkatesh, Nagaraju Y, Practical C Progrumming for Problem Solving, Khanna
Book Publishing Company, 2024,

2. AICTE’s Programming for Problem Solving {with Lab Muanual), Khaono Dook
Publishing Company, 2024,

+. Harvey Deitel and Paul Deitel, C How to Prograr, Mth edition, Pearson Indiy, 2015,

4. R G Dromey, How to Sobve It by Computer.
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BCA 1 Bemester

Y . | |
Course Cude Course Name L T{ P | Crofit] ||
FOLa0702T Computer Sysiem Acchitecture 4 4|

COURSE OUTCOMES (COSME

C0 Understand the fundamentals of computer architecture, organization, and components.

O3 Apply addressing modes, instivetion formals, and micro-operalions in problem solving.

Gﬂ%.glmlyzc memary higrarchy, [0 vrganization, and CPU desigrn concepts.
(04T Evaluate pertormance based on control unit design, pipelining, and RISCACISC fzatures.
OS5 Demonsteate professional skills in interpreting compter hardwars standards andl tools.

[ Unic 1

Busic Computer Organizativn
Define and explain compuler svstems, evolution of computer architetlure, functinnal

units of @ computer, bleck diagram and working of a digital compuier, explain struclure

| of Centeal Processing Unit (CPU), arthmetic logic unil {ALLN, control unit, registers and

register  organizetion, instruction cycle, fefch—decnds execute pycle, System bus

arganization {daca ks, address bus, crrtio] bus). |

Upit 11

| algehra, combinetional cireuits, crewit simplification, flip-flops and gaquantiol circuits,

Data Representation and Basic Computer Arfthmetic: Explain Number svilems,

complements, fixed and floating-point representalien, addition, subtraction, magnitude

comparison, multiplication and division algorithms for integers, Logic gates, Boolean

decoders, multiplescrs, registers, counters,

Linit LU

Hagle Computer Organizition and Designg Compuler registers, bz system,

instruction set, timing wod control, instruction cycle, memary relerensd, inpul-oulpit

and interrupl, Interconnaction Streclures, Bus Interconacction desizn of basic computar.

Uit TV

Central Processing Unlt: Hegister organization, arithmeuc and logical | micro-
operptions, stack organizetion, micro programmed  control. Tnstruetion  Tormats,
addressing modes, instruction codes, muching langnage. assemibly language, input
outpul programming, RISC, CISC architegtures, "enalyee pjpcli'uin'lg and  parallel

archifechirs.

Unit v

Memory Organization: Cache memory, Associalive memory, mapping.
Input-Output Organization: [npul / Output- External Devices, MO Modules,
Programmed 170, Intarrupt-Triven 1O, Direct Memory Access, Ly Charpels. Green

Computing and Ethical Hardware Practices: Energy-cfficient compuier systems,

- \

| envirommental irpect ol eomputer hardware, e-waste managemenl. | |
|

— ‘.&ﬁr Q\ﬂ/ i



Buoks

1. M. Mang, Computer Systern Architeciure, Pearson Bducation 19492,

2. Digital Design, M0, Mano, Prarson Bducation Asi, 2013,

3. W, Stallings, Computer Organization and Architecture Designing for
Performance, Sth Edition, Prentice Hall of India, 200K

[

CO=PO MATRIX (Semester—i):- f

Seale: - 3 = High, 2 =1 cofvee, 1= Low, (= Nonu
co
. | ro1 | poz | PO3 | PO4 | POS | POS | POT | POS | PO | PO | POLL | POIL | Avg
PO
, 3 2 1 | b I 0 1 1 0 | I 1,17 |
2 3 3 2 2 2 1 0 1 | [ 1 ] .50 |
cod 3 3 3 z | 2 1 1 1 I IR AMIEE
C0 i 3 3 3 2 2 1 1 2 | | 2 2 2.08
¥ 5 211 | 1]z 3 [ v [ 2| a0 {1 E}es
Avg | 28| 26| 20] 18] 260[ 16] 06] 12) 16| O8] 141 16] 1.67
CO=Ps WEATTIR -

COs | | B

i PSOs | PSOL | PSO2 | PS03 | PS04 | Ave

Col 3 1 1 i EE

CO 3 i I 0 1.25

CO3y 2 2 1 0 1.25

= [ af [ 0] ras

| chsf | ] 1 0 3| |lias)

Avg | 22 14| OB 0.4 | 130

~ LA
[ : |
()
.



) Course Code Course Name (il 2Rl T| F Credit _I
— FOie0T0sT | History of S::;eulcz Eehnology in 3 3
IC1CCE | i

1
I

nderstand ancient India®s contribution te matheimatics, asironamy, medicine, wnd
logy.
Demonstzate knowledge of traditional scientific methods and cultural development.
Analyze historical evidence of scientific growth in ancient civilizations.
Interpret the evolution of Tndian innovations and thew modern relevance.
Develap appreciation of ethical, cullural, and intelicctual heritags ol Tndia.

Unlt-l | qoue Clvilizationd Metollurgy, Mathematics and  Astrongmy, Town

. Planning, Flora and Fuusna.

Unit-I1 | 4 | fef History of Astranemy in Ancient lidlia: Vedic Period, Vedinga,

Classical Age. .

Unie-111 A briel history of Chemistry in Ancient Inding uptn NEBPW Perind:
aMetallurgy: Copper in Chalealithicto pre-NBPW Period, Tron Technology
fram earliest tme to NBPW Period, Glass: Technology from '="1I‘1 ligst time o
NEFW Period |

Unit-1¥ At Onitline of the development of Mathematios i Ancient India up to Gupta

Period; Baksili Mathematics, Geamelry, Algebea, Arithmetic.

Boaks:-

|, Hegde, K.T.M., An Introduction o Ancienl Indien Metallurgy, Banglore, 1991,
Hodges, H., Technalogy in the Ancient world, Losden, Pelivan, 1970,
Kutumbia, ., Ancient Indian Medicine, Maw Delhi, 1963

Prasad, G., Bharativa Jyotis o Ka [bhisa, Lucknow, 1974,

Randhaws, M.S., A History of Agriculiure in India, Mew Dethi, 1980,

Rose, DM, et al, Concise History of Science of India, New Delhi, 1971

Satya Prakush, Pracing Bharaly men Razayan Ku Vikasa [Hindi), Varanasi, 1960,
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BC A 1 Semester

T Course Code Course Name L | [T F Credit
E:Ll 1607041 Foundation of Mathematics for 3 | i 4
| Computer Applicativng | |

COURSE OUTCOMES (COs)Y

oL Understand foundationil mathemat jos concepts such as sets, relations, fuctions, and logic,
OO Apply matrix algebra, Jifferentiation, and integeation for computational problems.

COY Anplyze disorete struciures and mathematicul madelifig wsed in computer science.

¢4 Solve real-world problems using imathematical reascning and grantitative technigues.
o0 Demonstsate accuracy, logxal reasoning, and cthical mathematica] ot HoGE.

Unit1 Basic concepts ol set theory, Operations on sels power 801, Yenn di‘hg_lam
Cartesian product, relatwns, firmctions, types of funclions, mmpnailiuh ot
funectiona.

Uit 11 Mathermatical logic-introduction, statements, connectives, ne gati'uu‘ T

comjunction, digjuncton, statement forpulas and troth tables, conditional and
bi-comlitional stalements, tautology, contradiction, eguivalence of fu s,

o duality law-Predicates and Quantifiers, Argumenis. _ '
Uit [T latrix algebra; Types ul matrices, marx operations, transpose af f e,
determinant of matrix, inverse of 2 matrix, Cramer’s ruls, Matrix: ankru[a

iatrix, normal form, echelon form, Cuyley-Hamilion theorem, Eigen vdlues,

| Eigen Yectors _ [}

Uiy Differential caloulus: Funetions and limils, Sanple Differentiation uf

Algebraic Funchions, Evalation of First and Second Order Trerivatives,

naxima and Minima,

Unit ¥ Ipitegral Caloulus: Infegral ng Limil of Sum, Fundamental Theorem af Caloulus
[weithout progt], Indefinite Integrals, bethods of Integration Substitution, By
Parls, Parlial Fractions, Reduction Fornmlag for Trgonometric Functions,
| Camma and Beta Funetions (definition}. J
Bouls:

1. W.5. Urewal, —Elementary Enginesring pMathernaricsl, 3th Ed., 1995

k4

Shunti Narayan, —Integral Caloubush, 5. Chand & Company, 1999
H.K Dass, —Advanced Engineering WMathematicsl, §. Chind & Campany, 9th

P

Revised Bdivion, 2001.
4 Shanti Merayan, —Differential Caleulst, 8. Chand & Company, 1058,

‘Et( M t 1:-’V ||
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BCA | Semester
Course Cude/Course Course Name Pl Crdail
_ Name § ) |
FOIGOT01P Problem Solving Teehnigques 4 | : J

O the recommendation of Board of Studiss Internal/External Examines allotroenl by

University, Practical will be based on the Theory Paper of Problem Solving Technigy

whole Syliabus.

o |

Live

15 I




Bubject Paper Code Paper Name Exlermul Inferanl | Torad [L[T [F

Murks inrks Mark

Cafell| FIEGITOTT Dlject Diientad - 23 HER
Programming Using |
e+
j TOEOF0IP T Practical Lab for e 0 HWEE 3
Prugrunrn?ng Llzing
Ot
CCI | TO280702T|  Concets of Daa 75 25 e 4| |
Slructur: [
| FO260702P | Practical Lab for Data | S0 4
b gl by f
SEC 02 | WebDesigning | 60 40 1on |2 2
|
ABCH2 Human valees and T4 25 1 |2
Enviromment Studies
|
|

| ettt L L

Total S0

DI (%

¥



Course Code Course Name i L | T[] P | Credit
FOZEOTOIT "Object Oriented  Progamming | 4 | | || 4
! Using, CH |

Course Outcomes (COsH

01 sUnderstand the fundamental coneepts of Ubjecl Oriented Programming Using CH-.

co2dl Apply principles of Object Oriented Programming Using C++ o dobe compulational

problems.

OO0 Analyse and evaluate technigues related 1o Object Oriented Programming Using CH1
cod Develop solutions using taoks and methedalegies fom Ohject Orignted Pro mrr.ming Lisimg

iy o

CODemonstrate professional skills and ethical co

Uging C++ applications,

nsideraticns in Crhject Oriented Programiming

[ UNIT-

Introduction: Tntroducing  Object — Oriented Approach, Relsting to

ather paradigms{Functional, Data decomposition }
Basic terms and ideas: Abstracton, Encapsulation, | [nheritance,

'. Polymorphism, Review af ¢, Difference between C and L‘Il* - iI:in, it

new, delete, operators,

[ UNIT-TI

Classes and Objects: Encapsulation, information hiding, shstract data
ypes, Object & classes, allributes, methods, C1+ ¢lass declaration, State
idendity and behaviour of an ohject, Constructors and destructors,
instantiation of objects, Delmit parameter value, nhjedt fyvpos, Tt
garbage colloction, dynamic memory allocation, Metachss ¢ absteact

classes.

UNIT-II

Inheritance and Polymorphism: Inheritance, Class higrarchy, derivalion
~ public, private & protocted, Aggregation, compesition vs classification
hierarchics, Polymomhist, Cateporization of polymerphisi technigues,
Mathod — polymorphism,  Polymorphism by parameier, Operator
wverloading, Purametric Polymarmhisim, |

UMNIT-TY

Ceneric fonction: Template function, [unction mame dverloading,
gverriding nberitance methads, Run time poelymorphism, Muliple

Inbertonce,

UNIT-V

Files and Exception Handling: Stroams and files, Momespaces, Exception

handling, Generic Classes.

o= N ' |

Lg-
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Banks:

l. AR, Venugopal, Bajkumar, T. Ravishanker —Maslering {4, TR, 1997,
5. B, Lippman & J, Tajoie, — C++ Primert, 3rd Edition, Addisoa Wisley,

[}

% R Lafore, —Object Oriented Programuming using C4+H, Galgeotia Publicat
D, Purasons, —Object Oricnted Propramming using C+HH, EPR Publication,

+
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\_ T CourseCode o
[ P
Cloarss Ouleore:s (COsE]

0 B Undersiand the fundar
el Apply principles of Conee

_L Conc fCepis u:nf'Du.t‘i Sh".ldult | t I_ - |

' —
Conrse Nume I |_T| P | Credit

sental eoncepts of Concepts of Data Strusture,

pte of Data Sruciits o solve compusational pmbléms.
I

l:_::_':ﬁ Analyze ard gyaluate technigques related to Concepts of Trata Simweiure.

CcOdl Develop seiulins nsing ool
C0SF Demonserate professinnzd gheills &

applicatons.

r—

| UNIT-1: | Introdustion to Tral

—

\ Reprosentation of <0 gl

| Jower and upper triangular

| Represcriation also,

and methodologes oo Concepts of Data Strycture.
ind ethical consideralions in Cencepts of Data Strusture

a Structure and Its Characteristics Array:
e and mitidimensional ATEYE; Fporsc wriays —

matrices and Tridgon al mntrices pwith Veater

TUNIT- . ] 5 :
I | Stacks wnd Cuends: lateoduction and primbve aperations on Sl el

| postiix eEprEssion
intraducting and primitive 0 peration on quEnss,

| b

ONITAI | [ gsts Introduction to linked lists; Sequential and linked

| quch as traversal,

-

\ | Srack application;
|

|

|

|

Infix, postils, prebix expressions; Ev aluapion of
[ anversion nelwesn neefix, nfix and poallizg
D- I:|l'IE:1.Ll‘.'-:-;‘.-'l.‘rIJ prioTity

Liss, pperations

insertnn, deleton sparohing, Do Wy litits and Use of

headars.

\ LINIT-IV Tre

Regursive algorithms Tor

| delction; Binnry Search Tree.

T UNITY e
| UNI B-Trees: Introduction, the irvention of B-1
xing with binary search troes; a betler approdch (0 tre

| problem; nde

ey: [niroducton and tepminoioey: T

raversal of binery) brecs,

troe cperations spoh as rpversal, jLsartict,

____i___

"pee; Srate mefit of the

e —TT |

\ | indexes; B-Trees; working up from the ballons Example for creating a
B-Tree, Sorting Techniques- Insertion sort, seleclion <ot MSTES 50M,

| heap sart, scarching Techniques: linsat Se2 seh, binary snz.uch wid

| Limnhing, .

y v

o — .-_i___,-.—l

__._|

i

|

|
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Baon st

3.

Pwt. Ltd., 2003,

R.5. Salarja, — Datn Struclures & Algoritamsl |, Khannu Book Phlishing Co. (F)

Lid.. 2002

Y, Tangsam ot. Al., — Data Structures using C and C+-, PHI, 1999,
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N 2 (|2 | 3 | 3| 311 o]l : ; 7 | 208
By 2 | 2 | R SRR ] ] 2 183
avg | 28 26| 24, 22| 26] 1a] 02| h4] Ly, 08 N4l |16] 176
CO-TPSO MATRIN:-

O | - I

/PS0s | PSOL | PS03 (PSO3 | PSD4 | Avg

k

CoYy 3 | ! 1] 1sd]

coz 3 2 2 bl 2

cO3| | 3 | 2 0 1,30

cod 3 2 1 o] 73

<os] 1 0 0 3 1.0

| avg 2.6 1.2 L4 0] 159

o

N~ i
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i
I

“Uhricated Prg BT

Course Coge — I [Siei=ni Course Name TIE _Ilr I Tﬂ  Credit |
| | | [
f3 = Lk E e ;J
| F02a070z p | Practiva] Lah [or Diata Stiuciure | | | |
__.___—.____—I—.___ ____.____.__J_.__.J_____I
On ke Tecommendsting of Board ny Studies [rterna VExtemg] Examiney allotmeqy } ¥ the
Ul]i'-ra:sil}r, Practical wii) be bused ug Lthe Theory Paper of Dyt Structure g whala Snvllabms,
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| | e
Subject | Paper Cede Paper Name l':::::' ';:::I MT‘::_:L |l Credit
' Java Programming and # £ 100 14 4
ymamic Web Page Desizn
CEL Fractical Lab for Java A
FOIEOFOLP | | Programming and Dynamic 50 | |- | 2
Weh Page Design
FO3GO70ET Intreduction to DBEMS 5 25 R 4
CCIl = —— -
| FO3&60702P Practical Lab for DBMS 30 2
MDE 02 | FOAGGT0O3T Probability and Stabistics Th an I 6 &
Hardware Technobgy de : [
SFEC G Metworking fl) 44 Lo | 4. 3
[ AECCI| | s 00 |2 2
Physical Education and Y OGA
Total B0 23 |

1y




+ 1 I
Course Code | Course Name L |l T By ! Credit
FIGENT0IT || Java Progumming and Dynamic Web 4 [ 4

1 __Pape Design |

Corse Qulcoines (Cosh

GUﬂUnd::rsrand the fanduamental concepts of JAV A Programumisg and Dymamic Web Llesigo,
039 Apply principles af TAV A Programming and Dynamic Web Design to mh-n: cotoputational
problems.

CO3lAnalyze and mvaluate tochniques velated to JAVA Progrmming and D:,.nar'[;'u; Weh
Dcaigh.

COH Develop sohutions using tools wd metbodokogies o JAVA ngmmmml.; and Dynemic
Wb Desigr. [

CoF Demeonstrale [ro fessional skills and ehical considergtions in JAVA Programming and

Diynumic Wel Design upplicat ians.

| UNIT-I ! Jdva Programeing: Featurs O Jave, VM Architectars, 1Joli types, cunbrak
ctruchared, arays, strings, and vector. Classes, Inheritance, ﬂbsli:ru:ﬂ {.lazs,
Literface, Packags, Eaxeeption Handling, WMulithrepded l‘u:rgmuimm.

S}ﬂ:»:llrnnizati-:-n in Java [

——r —

CCollectinn framework: Higrarchy of Colectinn Famewntk. | li'{ullﬁmu&-

UmLT-11 53 g8 - o :
- Framewotk advantapes , Methods of Collection intzrface, Interfaces (e, Ligt,
Quene, Deque) and Java
ArrayLiat, Voctor, LintodList, Priorityueue, Hashset, I inkedHushsct,
| I L 10 0 S i =2 s
UNIT-I ~etwerking [doafagram sacket and TOMIP based servor mc]{tm] EVETIL

handling, JDHC: Introduction, Trivers, Cerablishing Cmm-:{:',i:nn. Congection

Pooling. Basic Hiberoate.

STV | Basic HITML al BTMIS{use of compuenting. headers, texl styling,
tmages, formatting text willy <FOMNT=, special characlers, hiurimma'. rules,
line breaks, table, forms, image waps, Ags

Juva Serviets: [ptroduction, HTTE Servil Basics, The :‘S'er'v'll:l
Lifccyels, Rewrieving Informaticn, Seoding HT hil lr:f-;:-rma:i%:-u, Hession

Tracking, Database Conmectivity.

UNERY Java Server Pages: Introdueme Java Servel Pages. 1SP Overview, Setting

Up the IST Environment, Clenerating Tymamic Contend, LIsing Custom Tag

Libraries and the JSP Standard Tag Libeary, Processing Inpu.ljid Qutpur.

Lﬂiu L i f&/f 357 \ Q_M_/



R

Bonks:

l. Patrick Naughion and Herbertz Schildt —Java-2 The Complote H‘.cfcr::lm::-: 1999, THH.

T e e

CO-PO MATRIXG-

Lver Horton —Beginning Java-2, 8PD Publicaton,

Tason Hunler, —Java Serviet Programuning, O Reflly

Hang Bergaten, —Java Server Pages, 3rd Bd. 0 R‘:i::i"].r

Shelley Powers— Dynumic Web Publishing 2 Ld, Techmedia, |98/

Shelley Powers, —Dynumic Weh Publizhing, 2™ de Techrmedia, 199

Srales - 3 = Hiph, 2 = v, L= Law, = Mone
CcO
i | po1 | po2 | ro3 | Po4 | POS | Pos | o7 | POS | POD | POIB | FOILT | POIZ | Avg
['D =
ool 3 2 3 | 3 | iy 1 1 I 1.50
codEl k| 3 1 | I 0 | . 1 1 1 1.67
ez [ e][slal c 8] 2] THHEINIEEE
= NIRRT | i 1 1 2 || zu0]
- iEE AP ER D R EEE R R E 1 2 2 1 183
el 26| 24| 26| 15| 26| La] 04| 4] Za2l| os|| 2] NLE] 175
CO-PEO A TRIN:-

COs | |

/PSOs | PSO1 \PSO2 | PSO3 |[PSO4 | Avg

* |

gow | 3 2 1| P s

oo 3| 3 I BT

CO3 3 1 2] I 7

co4 3 3] 0| zon

05’ [ il all, [ 3 o

Avg 74 AT 1.0 1.7

ik
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| Course Code Course Numy | L T, ¥[ | Credit
FO360MI2T [ntroduction to DBMS 4 i
L I |
Courze Cnteomes (COs)

COH 8 Understand the fundamentz] concepts of Introduction to DEMS.
COHN Apply pringiples of Introduction te IDBMS to solve computativn:! problems.
CO3fAnalyze and cvaluate technigues related o Introduction m BRMS,
ﬂﬂﬂﬂ Drevelop selutions uring wols and methoadolegies fom Intreduction o HREMS,

CO Demonsiate professional skills and ethical eonsiderations in Ialroduction to DEMS

applications,

LINTT-1

' Introduction: Characteristics of databess approach, data modeks, DBMS

architecture and data mdependence.

E-K Modeling: Cntity types, Entity set, areribite and ey, m]mrunuhips, {
relation fypes, roles and structural constraints, weak entitics, enianmd E-R
il object modeling, Sub clusses; Super elusses, inhoritance, specialization

and generalization.

UNIT-1

File Organizarion: Indexed sequential acoess liles; implementation using

B & B++ trees, hashing, hashing functiens, 2olligion resoliticn, jextendibls

hazhing, dvnamic hashing approach implementativn and pertormance,

UNIT-IIT

LUNIT-IV

-

| reletional language,

Relational Data Model: Bclational mddel concepls, celational conscraints,
relational algebra,

SOL: SQL gueries, programming using SOL

EER and ER to relational mapping: Data bare design uding BER 1w I

LINTT-Y

ing

Data Noarmalization: Functional Dependencies, Normal farm gp o Srd
normal form. Concurrency Control: Transaction provessing, lu;‘

lechnigues amd associated, datshase recpvery, sacority andfauthprization

Recuvery Techmigues, Database Scourty,

Ay

b

!

Ly W

433




Bouoks:
I, Ahbrabam Sifberschatz, Heney Eoith, 8. Sudarshon, —Datebase Svalems Concepls, 4lh
Edition, Mediraw Hill, 1997,

Z. Jim Melten, Alan Simon, —Understanding the new 501 A complete Guida, Morgan
Kaufmann Fublishers, 1593,

3. ALK Mapmder, P. Bhattecharya, —Dutubese Management E}'&it:n‘f. ThiH, 19596,

4, Bipin Desai, —An Introduction 1o databass systems, Oalpotia Belbdications, 1921,

CO—PU MATRIX (Java Programmingl:-

Senale: - 3= [lph, 2= enie -, 1= FLow, 0= Name

co
{ | PO1| PO2 | PO3 | PO4 | POS | POR | POT | POS | POY rlhm PO11 | PON2
PO |
B s s T2 Lol 1 =1 o [Tl 1 L |
£0ag 3 ] 3 1 3 1 ] 1 1 i 1 1 1.
_ I ] %] @[ =] 6 [ 2 0 1 T E
] 3 k! 3 2 i 1 1 2 2 1 1 2 ik
cof| 3 | 2 1 2 k] 1 2 3 L 2 z [
Avg | 28| 26| 24] 16| 26| 16] 06] 14] 22] Jos] 13]] L8] 1
O PSO MATIIN -

Cos| |

{PEOs | PS0L | PSO2 | PSO3 | PS04 | Ay

5;_:_;_:-_1;] _____ 3 1 2 | L. 75

Lol 3 2 z 1] | 340

COdi [ 3 3 0i| | L7

CO4 # 2 3 ¢ |20

Cos) N1 0 31

| Avg 2.6 12 24 |.r.+| L7




t'.'m:l:&s{:Name 7 ,

Crodit

Course Code ;
FO3GOTO3T |

Course Qutdones (0=

O3 Understand the fandamental voncepts of Elcments of Statistics.

GO Apply principles ol Elements of Statis!ics 1o solve computational problems.
Eﬂﬁ Anilyze 'Fnd evaluate techniques related to Elements ot Statistics,
Coiieve lop salutions wsiig eols and methodologics from Dlements of Statistics.
005 Demonstrale protissional skills and cthical considerations in Elements of St

appliications.

Prohabilicy and Statistics 1l 1]

Lishics

| UNIT-I

Papulation, Sample and Dats Condensation: Definition pud scope

ot statistics, consept of population and simple with Hlustration, Raw

dala, attributes and variables, classification, frequeny d:isulihutinr'.,

Curmulative frequency distribation

UNIT-U

Measures of Central Tendency: Concept of ¢entral Tendency,

requiremznts of 4 good measures of central tendeney, Arith

netic

mean, Median, Mode, Hamsonie Mean, Qeometric mean o grouped

and ungrauped data,

L'NIT=-TT

Mlensures of |j|!'i]] erslon: l.'_'nnn::n::pt- of dispersion, Absolite and

relative measre of dispersion, range varianee, Standard de

CoalTicient of wariating,

LIT-1v

Permutations and Combinations: Permutalions of 'n' diss
objects laken 'r’ at a tine (with or without repetitions). nPr -

{withoul proot). Combinations of '1” objects taken from "o’ o

= nliri{n-c}f) {without prood), Sinple examples, Appli

UNIT-V

Probability Thewry: Experimants and random Experimients
determiniztic and non- deterministic experiments; Delinition

spuce, diserete sample space, events: Types of avents, Union

iation,

mmilar
- nliinag) !
bjects,

AL,

ldeas af
ot sample

incl

intersectinng of twa or mnme events, mutually excluzive evenly,

Complementary cvent, Exhaustive event; Simple cxamples, ¢

definitinn of probubility, Addition thearem of probubility wmnm

Proul{up to threes avents are expected). Conditional probabi

indapandence of two events,

Lo

S
L W

lassical

i ¥,

AL
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' i Statistical Quality Control [otodamos, —coray Bns, specification

| limits, wieranc: Emits, provess and Provdug coesrg]

Buuls:
. 5.C. Gupla - Fundamentals of statiscics - S gbtan Chend & sons, Delhi,

2. LN, Elnance - Fendamentala of stalistics - Kiiyh *ahal, Allahabad.

3. Meatogomery D.C, - Statistical Quality Control - Tahn Wally and Scns

4, Goon, Gupta And Dasgupta - Fundamentals of statistica - The world priss private i,
Folkaty,

5. Hogg RV, and Cruig R.G. — Introduction to mathemalaal seatistics Ed 2 {1opg;: —

Machullon Pub, Co. Newyork,
. Capta 5.P. — Sragistical Methods, Pub - Soltan Chand and sons New Dalig

CO-PO MATRIX [Elétnents of Sratistics)z-

Seale: = 3 = Hligh, 2 = % i, | = Law, I = Nane

c:p FOL [ FOZ | FO3 [ POM | POS | POS | POT | POR | Po9 | POL0 | POLT | POI2 Avg
r'o

o 3] = ! 1 | v I | 0 2 2 L.17
i 3 3 1 2 1 o | 0 1 I i} 2 20 | L
co®l 2 3 1 3 | 0| o 1 ] i 2 3 1.42
e BHESIERES B B S5 1 2 HIETY
2 RN S REE I 2 I [] 138
ave | 24 22 12| 20 12| 06) 02) 1p| Haol [e4]l [20] [24] 737

L0 PSOMATRIN:-

COs | !

fPS0s | PSO1 | PSO2 | PSO3 | S04 Ave
colL] [ 0 3 L] 128
| COL) 2 1 3 L |75
| Co3y 2 I 3 1]l 150
Co4 2 0 3 0 123
co L 0 2 Bl 150
AvE L&) 63 1.8 12| 145

N
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Course Cade _ Course Name [ LT 1E! B e
FOIGOTP Practical [Lak for Jawa ngﬂl_mmlhg_ I T | VI, ! 3

On the reconunendation of Board uf Studies, [ntemzl / External Examiner appoitiked by the
Univarsity. Practical will be based on Paper Java Programuning & Web Design: -aT While

Syllabs
'Cl_u-uriu Code | _ Course Name M O[] T é":l‘ﬁlﬁl
FO3G0702P | Pracrical Lab for DOMS L EIEEETT

Cn the recotmmendation of Beand of Studies Internal / External Examiner allotment by the
|

University. Practival will be based on the Faper Introduetion to DRMS: Qg whul:l Svllabus.

)



™ e

Subject TPaper Code Paper Nume External | Internal | Total L|T | Cred
] Marks | Marks| | Mark §
cCl Fi460701T | Python Programming 75 25 TE 4
______ PRI F | Lab for E'}'fhl}n-!atn‘.u_:ranunin,g | 2

CClL FO450702T Operating Systein 73 25 Log [4 4
FO260702F |  Practical Lab for Operating | L _5::;1 it x

Frojest! Fo4&0703 ) | Pruject # Disscrlation a0 50 g |2 3

Disserlulion | L AN
AECH Social Responasibility o 73 25 NT 2 2
Comrmunity Engagement as |
per universily guide Lo
Total 504 17

L




-

Course Code | Course Nome r L
r Fl460701T P ython Programming = 11100 {| [4
COURSE QUTCOMES (CO 4

; Anelyze algorithmie logic, mrrdu[arpmgrmming techniques, and debugging slrategios.
Desian struciured and Python-based solutions for real-world compulational provblcims,

CO2 Apply eontrg) struclures, functions, arrays, slrings, and file handling (o develop prograne,
Co
CON Demonstiate programming ethics, decumentation skills, and yze nfjnudtl‘l IDT‘..flunrs_

it= - | |
| Unie-1 Introduction to Python P‘ruﬁmlllming: Pyihon interpreten’Python shell,

inderdation; identifices and keywords; literals, numbers | and strimgs;
operatons [Arithmetic, Pelational, Boolean, Assignment, Termary and |
Bilwise} and expressions,

Unit-IT Creating  Pythan Frograms: [npul and putput stalements, control
statewents (conditional statements, loap contral statermengs, break, continve
and pass, exit), defining functions, defan) AUIMENLE, errors and handling

CXCEpLions.

= :
Unit-IT1 Strings and Lists: String class, built-in functions for string, string traversa,

siring operstors and operations; Lists creation, traversal slicing and

splitting operations, passing Hst 10 2 fenclion.

Wfmit-I¥ Object Oriented Programming: Introduction 1o Object, Cluss and
|

Method, Standard Libraries, File handling through libraries,

g Loili2 ] Bullt-in data structures: Tuples, Sets, Dictionary, Stacks. and

Quenes; Sorting and Searching,

Boauks:
1. Downey, AB., (2015), Think Pylhon—How to think like a Computer S-:i[innti+, Fred
edition. 0 Reilly Media,
. Guttag, 1.V. (2016), [ntroduction to computation and Programming using Pythen,
MIT Press.
3. Liang, ¥.10. {2013), Introduction to Programming nsing Python. Pearson Education.
4. | Brown, M., C. (2001], The Complete Referance: Pythan, MeGraw Hill Educatiogn.

; ; 1}}/,



CO=P0 MATRIN (Semester 1=

Seales - 3 = Hizh, 2 = =iudia 1 = Low, 0= None
- I
J,";_,?] ro1 | poz | O3 | P04 | POS | P06 | POT | POY | POR | POIO | POIL | PO12 [
o 1 7] | 1 2 1 0 1 2 0 1 ]|
3 '3 p | 3 ] 0 I 2 | 1 1] ‘1.58
3 31, 2] -3 | 0 i 2 1 1 z| 167
[il3) 3 5 21 3 1 el af [ | I z)| 1.92
oos 2] L] 4 21 ZF bl FEF 13 ] 2 2| 167
Ave | 28| 24| 18] 14) 24] 12] 02l 141 22 o= 2] [ |La] 182
CO-PEO MATRIX:-
COs | | | |
{P8Os | PSOL [,PS0O2  PSO3 PS04 | Awg
e
01 3 ! L[ 1 1.50
w0 3 [ ] || L350
£ i |
o ] 0 ] TENE
Co4t 3 2 2 1| 200
sy | | 2 0 0 3| bas
hve | | 23! |08 10| |4 1.5

b o




Coursg Code

| F0460702T

Course Nume | L [ TPl | Crodit
Dperaling System 4 4

Caurse Cuteomes (C0s)

COldUnderstand the fundamaental concepls of Operating Systein.

Cozd Apply principles of Operating Syatem Lo solve computationa] problema.
ﬂﬁiﬁtﬂm}'w and pvaluate techniques related to Operating System.

CO4 Develop solutions using lools and methodologies fom Operating System, |

COSTDemonstrats profiessinnal skills and ethica] sonsiderations in Operating Sysllum

upplicatons,

UNIT-T

. ; ; i | .
[ntroduccion, what is an operaling system, Simple Balch Sy.n|L.:mg, Malti-
progeammed Batch systems, Time- Sharing Symtems, Peraogal
Computer Systems, Paralle] systoms, Distribuled systema, I{i.:a,l— Time

Syalems, |

Memory Management: Background, Logical versus pavsigal Address
space, swapping. Contiguous allocation, Paging, Sr::gm:nta[i!pn.

Yirtual Memory: Demand Paging, Page Replacement, P:'.g%:-
oplacement Algorichmg, Perfomnanee of Demand Taging, ,l'l.il]:.-;,-ath:-n of

Frumes, Thrashing, Orcher Considerations.

LsIr-u

: H
Processes: Process Concept, Process Schedulmg, Operution|nn Processes,

CPL Scheduling: Basic Concepts, Scheduling Critoria, Sclid uling
Algorithms, Multiple - Processor Scheduling, |

Pmcem Synchromization: Backpround, The Crilical Snir'ti-nr.
Froblem, Synchronization Hardware, Semaphares, Classicul Problems of

Symchromizatinm,

LUNIT-II

Deadioels: Svstem Model, Deadlock Characterzaton, Methods for
Handling Dremdlocks, Deadlock prevention; Deadlock Avoidance,

Deadlock Detection, Recovery from Deadlock.

UNIT-IV

Device Flanagement: Techniques for Dovice Munagement, :!'.I::I[-u:m-s_xl
Devices, Shared Devices, Virtual Devices; Input or Curpur levices,
srorage Devices, Buftering, Sacondary Storage Structuce:; Di; X
Strucrure, Disk Scheduling, Disk Maoagement, Swap- Spacs|

Maragement, Disk Reliabality.

\

';'L.f/ g v Ei@//

— o]




NIT-V ]
U Information Management: Introduction, A Simple Fils sysiem,
Goneral Model of a File System, Symbalic File System, Basic File

| Svstem, Access Contral Verifieation, Logical File System, Phiysical Fite

system File — System lnterface; File Concept, Accesy Mletiwods, Directory
Srructure, Protection, Consislency Somantics Fila — Syatem
Implementation; File — System Struciure, Allecation Met hods, Frea- '

Space Managemend,

Heferential Books:
1. Silbersachatz and Galvin — Operating System Concepts], Person, 5[]|'Edl. 2001,
3 Madnick E., Donavan J. — Operating Systerns, Tatz MeCiraw Hill, 2001,
3, Tanmenboum, —Operating Systemsl, PIIL 4th Edition, 2000,

CO-P0 MATRIX (Operating System):-

Scale: - 3 = IMigh, 2 = .o o, 1 = Low, 0= None

Y. —

iy

;| po1 | PO2 | PO3 | PO4 | POS | POG | POT [ POS | PO | POTD [ POLL | POIZ | Avg
PO .}
col| 3 2 1 1 2 | il 1 ] D 1 1 1.17 ]
cox 3 2 2 2 l 0 1 1 I | 2 1.58
ooy 2 3 Z il 2 I 0 1 ] 1 | k! | a7
[§l5 3 3 3 X 3 I 0 2 2 1 1 2 192
ca | | 1 I 2 3 1 2 2 ] 2 I 1.50
A zal 24| 18] 18] 22| 14| 62| 14] L4 ‘O] 'dzf L&) 137
CO-PSO MA TRING-

Cios | - |

(PSOs | PSO1 | PSO2 | PSO3 | PS04 | Avg

oy 3 |_ 0 LT HE |

CO 3 2 | L1 figs '

ﬁmﬂ 3 z nE ] 1,75}
coq 3 2 | 1] 175
cos? . (] & 3] Lsof

Ave 2.8 1.6 0.8 14| 160 ’\}/

1

.i'-l:*f:
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_l'_,'-'u_urs-e Code | ~ Course Name I BE? T|F [ redit
FO460T01P | Practical Lab for Python Programming 4

Omn the recommendation of Boerd of Studies, Internal ! External Examiner appointed by the
University. Practical will be based on the Paper Python Programming: Gn whole syllabus,

f

ﬁ
l Course Code . _'_:_I.El-!:lfﬁt Name = L T| P
|  FM50M2P | Practical Lab for Operting Systern 4

Credit
4 111

=

Un the recommemndation of Board of Studics, Tnternsl / External Examiner appainted by tle

Unaversity. Practical will b based on the Paper Operating System: On whele syllabus.

% Ik

ek



Suhject | Paper Code | Faper Mame Estcrnal | Internal | Total | L
Marks Marks | Maks | |
CCT | FOS&0701T Android Programing 75 FHIIE 1
CFORSOYUIP | Practical T3 Tor Android 11 S :
Programing
FOS60TIIT Software Engincering 75 23 100 | 4
CCI | FDS60703T | Web & intcrnet Technologies | 75 25 o (4]
FOSG0703F [ Practical Tab for Web & n
_ Internet Technologies
B FOS60704T Computer Networks | 78 25 ITHE
Tatal S0

Ly




p i

Course Code | Course Name
FOS6070LT | Android Programing

Course Outcomes (COs) 7

COEUInderstand the Andraid operating aystem and epplicatinn architzcturs,
COZ Design simple and interactive user interfces for Aurdzoid applicalions.
) _. Dewebop Android applications using activities and intents.

C:OdY Traplement data sorage and basic networking features in Android apps.
COA! Boild, test, and deploy simpla Andeoid agplications,

Lnit 1 Introductivn to Android Trtraduction to mebile application davalopment,
history and fegtures of Android, Andreid architecture, Arddroid verswns,
' Aodrpid application framework, sctring up Androsd Studic, SDK tools,
project structure, application lifeuyele, creating und runoing @ basic Android

upplication.

Lzt 11 User Interface _Deﬁign- Android views and yiew groups, Byours such as

LincarLavoul, RelativeLayout and ConstrajntLayout, Ul widgets  like
L'extView, EditText, Button and [mageVicw, cvent handling, resources,

styles and themes, monus and dislogs, busics of malerial design,

- Ulnit 11 Application Components and Navigation- Activitics and activity lifecycle,
intents und intent (ypes, explicit and implicit intents, fragments introduction,
navigalion between activitics, handling permissions, introduction to servdces
ool biroadeast recevers, basic content provkder comespls,

" Unit 1V Data Storage and Networking- Dula sorge i Andraid,  shared

profegences, internal and extemal storape, inttaduction tn SCJLite database,
basic CRUR operations, introduction o Boom library, basies of networking,

cantecting Androtd apos o web services, JSON parsing.

Unit V' | Advanced Features ond App Deployment- RecyclerView and aduplers,
hackground tasks bosics, notifications, roollimedia bandling, Iecation and
sensor  bosics,  debugping and  cesting Android  spps,  perlormance

aptimization basics, packaging and signing applications, publishing appe on

Goople Play Store, best praclices in Andresd development.

Ruonks

.| Deitzl P, & Deitel H., Ardraid for Programmens, Pearson,
2. Phillips B., Stewmt C, & Hardy K., Android Programming: The Big Nerd Rapct: Guide,
SPaarson, ;




CO-PO MATRIN (-

Bcole: -3 = High, 2 = g 1= Larw, @ = None :

f;?., POL | PO2 | PO3 | PO4 | POS | POG | POT | FOS | FO9 | POLU | POLI | POIZ | Avg
{1 T O T T | ol I [ 1] 125
o4l 2fF 3 | 3 ] B 2 1 1 1] 1.58
i3] 2 1| 3 I L] 2 | [ 111175
3 3] 3] 2] 3 I I Ll [ 2] 1151
2 2 3 2 3 z | 2 2 ;- |12 || 200

A Gl l24] 26| 14 23] 12 L] 1®] [1.8 .0 31 12 1.69

CO-PEO MATRIN:-

COs | ' .

{ PHOs | PSO1 [PSO2 (PS03 | PS04 | Avg

—_r

oW | s 1 o 1] 138

cox [ 4] @ 1] [ids

coy | 3 2 0 1 1.50

Cod! 3 2 i bl 138 ﬁ{l
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Course Code Course Nume L | T] P[| Credit

FOS6OT0Z T suftware Engineering 4 | 4

Course Chulgomes (CDs)

CO Ly Understand the fundamental comepts of Sultvrare Engineering,

€O Apply principles of Sofivare Bigineering to soive computational problems.

CON Analyes and evaluare tewhnigues related to Sofbware Engineering.

A Develop solurions uging toals and methodologies from Software Engincering.
COF Demanstrate profassional skills and ethical considerations in Software Engincering
dapplications,

alth Seftware Enginecring: Definition and paradigms, A peneric view of
suftware engincering. Requirements Analysis: Salemen: of system ACOpE,
Bsoalion of top-level processes and entitles and thai allocatinn fp plvsical
elemants, refinement and reviewr. Analyzing a problem, erzating b software
speeification document, review for covrectness, consisteney, angd
complelensss,

LUNIT-W Dosigning Software Solutions: Refining Lhe sofiware Speciticafion;
Application uf fundamental design comeepl for data, architecture| and
provedural designs using sollware blue print meathodalogy and oljecs-
oriznted design paradigm; Crealing degizn document: Roview of
conformance o softuare Toquirements and qualily.

UNIT-I] Software Implementation: Relatiunship between desipn and
nplecoentation, lmplementation issues and Pragramming suppart
enviromment, Coding the procsdural design, Good coding slvle apd review
el correerness and reada bility.

UNTT-IV Software Muintenance: Maintenanes as part of soeltware ¢valuatifn,
Pensuns for nictenance, vpos of maintenanee (Perceptive, adoptive,
correctiveld, designing for maintainability, teehniques for maintendnee.

UNIT-¥ Cumprchensive examples using svailable software platformsiease fouls,

Lonliguratinn Managenent,

#

e

I

v

LhLﬁ-'




Boolks:

I, K.K. Aggarwal & Yogesh Singh —Sottware engineeringl, 2nd Ed, MNew Age

2,

International 20045,

1. Sommerville, —Soflware Engineeringl, Addison Wesley, 2002

3, Jumes Peter, W. Pedrycz, —Sofiwars Engineering: An Engineering Appraachl John
Wiley & Snns.

CO-PO MATRIX ()=

Seale: - 3= High, 2= "osiing, 1= Low, I = None

oz | PO3 | PO4 | POS | POG | POT | POS | POY | POTD | POLL | POILZ | Avy
2 1 2 L | ] 1 1 il 2 ! |42
3 3 2 | 3 Lo e SR 2 2 AllEELD
3.1 3 § 3 2 ] 2 | 2 2 2 3 v
2 1 2 3 I . 3 2 3 | 2 2 223
2 - 1 2 1 i 3 3 2 3 | 217
>4 14| 20| 22| b4] 20| 20| 20( |30 2.2 1.8 2,03
Lok PR MAFRIX:-
Cos |
I PSOs | PS01 | PSO2 [LPSOY | PS04 | Avg
b
Cor 3 I 0 o 1.25
ﬁ 3 1| 1| L 1.50
L 3| 1 1 A
codl IE! 2 1 EY
| COS/ 2 0 ol ] 1w
Avg 2.4 1.0 0.6 1.8 ‘\ qll
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[ Course Code

Course MName L T| P[] [Credit

LFusﬁ:}Tm'T

Conmse Onngorues (00021

01E Understand the| fandamental cancepls of Web & Interngt Technologics.

Web & nternet Technalogies || 4 T %

COZ Apply principles of Web 4 Trternel Technologies to salve computational problems.

Cl:la Analyee and evaluate techaiques ralated to Web & Internel Tochnelogies.

cioaiDevelop sohutions using tools and methodulkogies from Web & Liternet Techoohogiss.

COS Demonstrate professional skills and ethical considerations in Web & InternacTeclnologies

applicutions.

|_ Unit-T

I 1
Introduetion: Metwork address Lranshation, Subnel Masking. Difference
hetween Imrancs and Intemet, Working of Tnternet, Eryminie wnd Statis
Ransting, Domain Name Server, networking tooks - ipuunl’LT péing nctatat,

{raceroule

[ Unit=0

HA
Introduction to [nteroet Protocels: HTTE, HY I'PS, FIE, wal‘:l'b'. IMAP,
POFE, VoIl Il

Uait-IIT

Web Servers: Introduction, Werking Configuring, H-::-stlnd and Managing
a Web server, Proxy Servers: [ntrrrdud'u:m, Working, T::rp-ein'.' Prasics,
i

seiling up and ManARng & Proxy server Client=side Tu.:r:.lmTluigll:u, Semver-
dide Technologies and hybrid technologies.

Tnit-1v

' T
Javascripl, jKuery, 130N, NODE. j3, BOOTSTRAF, I:nllm‘ld:,lil_;n tov forums,

blogging, porfulio, developing A responsive websie, fmlfbining Wb
Applicutions end Mobile Applications.

Unlt-v

Search Englnes - compunsnts, working, opimiraton, Grawling, BOTS,
Trtcuduction 10 conkies and sess100s, Trtroduction Lo ..‘.--.'.'DT'L."[IF:'{-'B yeabsibey

aid o-CarIs.

Books:

1 Domer,{2018). The Internel Baok: Everything ¥ou need fo know ahd;u'l Computer

nerantking and bow the intermel wiorks. 5th edition, CRO Press.

1 Patel B & Berik, LB, Tnternet & Web Technology, Acme Leamning Publishee

\9{/};
'-q-\-\_l

yie |

v Y




e

3. Bayross, 1. (2013). Web coabled commeroan mpiisias (oS y me—n e, 3

JavaSeript, DETHIL. and PHP. dth edition. BP'E Pubhcanea

4, Godboke, A Sd Kahaze A (2008). Web Technologies. lara Mot -Hill

CO—PD MATRIX (-

Scule: = 3 = High, 2=

e tneny, 1= Lowy, = None

€O 1 po1 | poz | o3 | P04 | POS | POG | POT | POB | O3 PO10 | PO | POIZ | Avg
cowl 2 1 | 1 1 i 1 p[] 0 0 F, 1 0,52 |
5 3 2 2 3 ] 2 1 | ] F. 2 192
[l 2 3 2 - T 1 2 | 2 1 1 1 1.92
coaf 1 2 3 2 3 1 i 3 2 3 2 2 225
cOs| 1 | 1 | 1 1 1 3 1 Tl il 1 1.75
Avg 20 |20 | 1B [ 18 [20 | 12|20 14 | Le || w4 ] ik | 18 {75
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_Ei]sj,
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| Course Code

|| FOSE0704 T

| Course Name L T _F | Credn
~ Computer Noiworks 4 || 4

Coutse Ontenmes (C0s)0 [

coldUnderstand the fundamental concepts af Computer Metwork

GLEEﬂ_ﬁlpply principles of Computer Nelwork Lo salve computational problems.

COAgAnalyee and evaluate techniques related to Computer Metwiark.

CoadiDevelop solutions using toals and methodalogies frem Computer Matwanri.

CO5H Demanatrate professianal skills and ethical considerations in Computer M :lTork;

upplications.

LINIT-I

Basic Conceptst Companants of data communication, ﬂiatri!iumd
processing, standards and organizations. Line -.;m1ﬁg1.lrm1'gr|,§iupnlnny.
Transmission mode, and categeries of nelworks. OSL and TCPIP
Moddels: Luyers and their functions, comparizon of medels. Digilal
Tronsmission: Intorfaces and Modams: DTE-DCE Interface, Madens,
Cable mudzms.

CUNIT-N

| Transmission Media: Guided and unguided, .d.tu:m.mﬁcnr'.i distoriion,

noise, throughpat, propagetion speed and time, -.x'av-:-l.sngtlli Shannon

capacity, compurison of madia.

UNIT-III

Telephony: Multiplexing, srror detection and eorrection: I"-ﬁ:'.‘_-.' by orie,
ome to meany, WDM, T, FOM, Cireuit swirching, packet|switching

and message switehing. Data link control gratacols: Line dikcipling,
flow contral, error control, synchronous and wsynchranons protocols,
churacter and bit-oriented protocols, Link hecess pTun::n:dureé.

Point to point controls: Transmisson states, PPP layers, I.CF.
Authenticution, MO,

18DN: Services, Historical outling, subscriber’s access, ISOIN Layers am}
hroadeast 150M. !

UNIT-TV

Devices: Repeaters, bridges, guteways, roulers, The Metwolk Layer;
Design issues, Routing algorithms, Congestion contrel Algorithms,

Quality of servics, Intemetworking, Netwprk- Layer in the finlernet

UNIT-Y

presentation layer and upplication laver,

Transport and wpper Inyers in OST Model: Transpocl laver

fursctions, conngetion managament, funetions vl session Ty s,
1

| o (ﬁ\/// o |



Haoks:
L. A8 Tanenbaum — Cuomputer Networksl: Pearson Educstion Asia, #th Ed. 2003,
2. Bebrouz A. Forpuzan —Data Communicstisn and Melworking, 3¢d BEd. Tara Mol
Hill, 2004,
3. William Stallings — Data and computer eommunications, Pearsan education Asia, Tih
Bd., 2002,

CO-PO MATRIX (-

Scale: -3 =High, 2= _ir 1o, 1 = Lo, 1 = Nonre

"i,%x PO1 | P02 | PO3 | PO4 | POS | POS | P07 | POR | POS | POTS | POLI | POL2 Avg
cougl 3 [ 2 |1 ] R EEEIERIE 0 2 1 1.0
cogll 3 | 3|22 303 1 I | ] 2 1175
iy 2 (|3 [ 3 31 2o 2 1 |2 ] ] 3 .83
COdd] 2 2 L) 2 3 i 2 3 2 3 | 2 208
cosi| | ] | 1 1 BN ERE ] 7 | 1,75
Avp || 23] 22 8] ve| 20] 06 20| L&[ tn| | 12| 140 Lzl isg
CO-PSO MATIEX:-
COs | | '
fPS0s | PROI | [PSO2 PS03 | PSO4 | Avg
—
oo T 2] 1 | T
oy | 3] (3] 11 3] ass
| Cody : 3 2 3l 22
o0a? £ 3 ] 2| 23
cox’ 1 2 r A L3S
Avg 2.2 2.8 .2 22 210
[ Course Code Course Name L |ITIF Credit| |
FOSBOTOT P Fractical Lab for Android Frograming | A 3 |

On the recommendation of Board of Studies, Intemal # Extemal Examiner appainted by the
University. Practive] will be based on the Paper Android Progruming; On whole ayllabus.

Courge Code | Course Name R Credit _l
R ERE Practical Tah tor Web & Tniernel [ | ] 5 |
| I Technologies AN .

L the recommendation of Board of Studies, Inteenal / External Examiner appointed by the
University. Practical will be based on the Paper Web & Internet Technologics: On whale /

\5{ e W @5/



e T ity
A AL F‘;.FT‘ g

Tubject || Paper Code Paper Name “External Tnternal | Total LTT | I Credic

Marks |Marks | Marks 8

CCl FOAE0TOL T Artificial Intelligence 75 25 || | 100

FO6AOTO1 P | Practical lakb for Artificial 50

_ lutel.lig-.:;r::.e
FOo60702 T [nformation Security 7= 25 e 4
CCll FO&60703 T Cloud Computing B 100 | 13
FORGOT04 T hachine Lesming T = 25 LoD 4
FO6e60704 P | Practical Tab for Machine il 2
| eurning | £
= Total _ 500

3\



Conrse Code

FOBGOTOL T

Course Name L T[] P|  Credit
_Artiﬁn:,ial ['_ri:tF:!]iSGFII_.‘-E g Fil ful

Cowrse Oulcomes (00 g
COlgUnderstand the fundamental voncepts of Artificial Intelligence,
'CU# Apply principles of Artificial [ntelligence to solve computationsl problems.

'Cﬂf“lf-"mrll}-?: anl eveluate rechnigues related 10 Arificel Intelligence, f
Cli}d-fl}cu:h:p solutiong uzing tnols and methodologics from Artificial Trﬁtetljgenc&,
COS¥Demonstrate professional skills and ethical considerations in Adtificial ImalliEumc

appliations,
" Unit-l

Imtrodwetion: Imiroduction to  artificial imelligence, bkackground  and
applications, Turing lest, rstional sgents, mielligent agents, structure,

behavior and environment of intellipent apents, Ethizs in Al

Lnit-11

Knnwledge Representation: Propositional logic, first order predicate logic,
mesolution prmeipls, unification, semantic oets, cooceplual d¢p+ndenuie:s,

frames, seripts, production roles, conceplual graphs.

| Unit-H1

Reasoning with Uncertain Knowledpe: Uncertainly, non-monolonic
regsening, rulh osintenance systems, default rensoning arsd closed waorld
azsumption, Intraduction to probabilistic reasoning, Bavesian probebilistic
nference, mtrodection to fuzey s2rs and Aoy logic, I:tlsuui:rig using fazzy

logic,

Unit-I'Y

Problem Solving and Searching Techmnigues: Prablzm i::haractﬂiﬁtics.
production systems, control stralegies, brewdth firsl search, depth frst
search, hill elimbing and its variafions, beuristics search techniques: best
first scarch, A® algorthm, constrsint satisfacbon preblem, means-end

analysis.

L nit-¥

Game Plaving: introduction o game plaving, min-max and alpha-Beta
pruning algerithms, Proleg Programming: Introduction to Programming in
Logic (PROLOG), Lists, Operators, basic Input and Cutput,

I




Rools:
1 Russell, 5.J. & Narvig, P, (2015} Astificial Intelligence - A Modem Approwch, |3rd
edition, Pearson Education

. Rich E & Kunight, K. (2012). Artificia] Irtelligence. Ird edition. Tata MeCirave Hill,

3 Pattersop, DWW {2015), Introduction 1o Artilicia] Intellipence and Expert Svstems. 131
edition. Pearson Education,

4. Bratko, I, (2011), frolog Frogramming for Artificig] Intelligence. 4th edition Paarson
Educatinn

CO-PO MATRIX ():-

Scale; - 3= High, 2 = 73 sty L= Lo, 0= None

SealeoL | paz | o3| poa [ pos | pos | o FOB | PO3 | POI0 | POLL | PO12 | Avg
ot T O N T R S 0 2 1 | Loo
cogll3 3 22T 1101 TENE ] 2 2 [ 1s7
co® 2| 3] 2133 R 0 | 3 | 5o
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koo, TN IEID P R T S N 1 ] 2 | 1isp
Ave | 26| 24| LE] 18] 10 06| 1.O] OB| 1.2 D6 14] Zul 143
CO-TS0 MATRIN:-
COs
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~Course Name___ T
Tiformaiion Seeority 4

e —

[ Course Code 4
posEOTO2ZT | |

| T| P Credlt |
.. — 4 . ]

mMﬁﬁmm tye Aandamental conccpts of Tnformation Security. |
-“Lppl}' principles of Informaton Sepurity Lo soive GO mputational prablems.
-.qu!.:.rz.e and evaluate technigques related to Information Security.

P ovelon cohitions using wols and methadologies from Info emation Secariky.
-Damnmtrau: professional skills and ethical considerations in lnformation Security

applicationg.
[ Unit-] I| Introduction: gecurity Comuspts, hallenges, ‘:}ur:.;mjﬁy ﬂic.hi'.cclum -\
| Gegurity attacks. security services, qecurity nmchaﬁmmsj National Cyber d
\ ~ Security T‘ulin:.r_i]'}igitnl [ndia & Cybher Sacurity Challenges. Hansonmaars |
| | Aftacks on Glokal Organizations |
|_'-"“"“ —Tﬁrmr detecting/corpection: Block Caodes, {rencrator Matrix, Parity
| Check Matrix, wipirnum  distance bf a Code, Ermor detection  and |
\ AL Ll J_cﬂ_rrﬁilﬂﬂlmﬂmﬂ_fumj’ Hid Tdmmftiﬁng? Elw.!ﬁciﬂ{:b_. __I
r““""“[ | Cr’;‘pmgrﬂph}‘: Encryplinmn. Decryplion, Substilution snd Transposilion, |
| | Confusion and diffugion, Symmolric and Asymmelrie ancrypLion, Stream \
\ and Block ciphets, DES, cr'_-.rp:anulyais.. Public-key crypld praphy, [Mifie- |
| Hellman lesy exchanzt, ran-in-the-middle gttack Digial signatuls, |
| Sreganopraphy, Wiatermar King. B 1 AH
I Unit-IV \?ﬂ.ulﬁﬂnuﬂ. yoftware's: Types of malwares [Viruses, worms, trojan Norse,
~ rpatkits, botg), Memory exploits - Rutfer overtlow, Integer pverthow, |
o J@:.mﬁ—qﬁauaﬁ-mgmmﬁ@@m—@mﬂmr —
| security - threats and strategies. ntermet of Things (1oT) Security |
Ll |Chelengs R T il A S0

L

Thmuks: : [
rl

1. Suallings, W. (2018} Cryprography and network security. th 4ulir.i-:~n. Pearson
Education. I

3 Pheeger, TF. Plleeper, S.L. & Margules, I. {20115). Securly in Computing. 5th
adition. Prentice Hall

3. Whitman 34 F.. & Mattord H.L. {2017). Prineiple of [nformation Scourity. Giedition.

Coneags Learming.

IR \:t/w il
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. cemcsl——Geesm | L]
ﬂ'.l_ﬁlfl'[l".'ﬂi-l _Clniﬁglmguﬁlg_ Ll 1]

Courss Gutearnes (L |

oo {nderstand the funde
fro2: apply prinsiples of C
tf.'.‘l’_'i: Analyze and gvaluate techn

mentzl concepks of Cloud Computing,
toud Computing Lo gofve corofuks
iques related 0 Cloud CoTnputing.
o4 Develop sorharions using tnols and
2005 Dremongtrats professional skilis and ethical ¢

applie AtimE

____,—___—

e —

\ ynrT-1 |Cli¢:n=.—5¢.rwr Computinig, Caster Comptin

| Camputing. Intraduction w (‘lowd Computing,

| Qervice (Haak), Vs struslurs as & Bery
EH-IJ.S-}. i N Al

o —

| UHIT' 1 | Uﬂdﬂl’ﬂmldiﬂﬂ ﬁu-;JE_ll.‘.. [‘.!L‘I-'I.]d.. Gl.}l.'lj.!_k“.

EN]_’I‘-[[[ E‘Eﬂti‘ mamniq:ni:ns_,.&mam@'ﬂ Sapvic
| UM IT-1v | (G Clond Campuiing with iis Paas8, [BM a3 5a0s and

‘l UNTT-Y | Wseropafl AT Cloud Compuling Qoervice-
Qervices, Windows AFUS srorope, W indows

LaaZ, iﬂrﬁqyd‘fuﬂjnﬂ .

| | Compusing Sorvioss Poss, S22 ks e

Buoakss
1, Mastering (oud Compuiing, Bu
Education; Frst edition (20L7)

gyu, R, Yeechiol?,

2. Digirivuted and Cloud Computing: From Parallel ProceRsing

Tai Hwang, Jack Dongar

i/ ‘““EE‘ \\/ Qﬁ?f’/ f '-1_#---,.

42 G-

¥
T

riotal problams.

methodalogies Tom Claud Computing.
pnsilemtions 0 Clond Compuling

—

Googhe AFR e QI N I 2 MR
es Ampzon G2 |

'I:'.rﬂd Cc-mgi_lj.tinivﬂ1 it3 F:!a_S- =l 08 £ 2
W indows arure rrlutﬁ: m
Arure fAbTICS, Qalesfras Clond |

and Creofiicy Fox, harpsan Faufmant,

Credit_ |

g, Cirid Gasics, Distributed |
[traduction Software 48 B |
ice (lua®), and Plathiorm &8 o Bervice \

Apps, Google Compute Engine (GOUED,

|
i) L
il

[ s Taad, Red hat \

__.—_l

[an®.

C.. Sehi, 5.1 WicGraw Hill

1o the Interpes of Things.
2014
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L Fle6N7o4 T | _Maghine Learning

== — [~ 8T

Heurse itegrmes {0}

| Conrse Cote T e — LT ¥ o]

:Q’f‘.li]]: Understand 1he fundamenta) voncepts of Maching Leamning, I
HC02: Apply principles of Machine Learning 1o 50] e semputational prob e,
O3 Analyze and evaluate techniques relatod r Machine Leaming,

oo Develop zalutions wsing tools and methodolagies fom Machine Learning,

applicalions, |

|r Unit-1 Mntroduction (g Maching Learning: What is huwman Jcal'uinJ?_Hu.mau_l

| learning versus maching learning, Types of machine learning, Application }
| el machinz learning, Toals for maching learning, Preparing 10 Model

| | Featire Engineering: Maching Lezrning activities, Rasic Types :E-fdal.:l in |

{ | Muchine Learning, Structueess of data, ata Quality and Remediation, Data |
Pre-Processing Iniroduction 1o Feguore

Enginecring, | Feppyre |

g — | Testoraton, Fetur Subit Sektion BEMEINRIN)
ik Introduction: Basic definitions, [Tvo hesis gpace and ndugtive blal.i'i H '354’
|_ optimul ¢lossifer and Biyes error, Oceam's rasor, Curse of d:il'ﬂ:&n.ll;il:n-ua Ly, |

dimensicnaljiy reduction, feas) e scaling, featgrg selecton nmhud'j'._
Unicln ____'____—_ I i e e
/ Unit-11 Repression: Litienr represeion with nne variabie, lincar Tegression wih
. - v i . | - .
mulliple  variales, gradient  descent, Ingistic Fegression, over-firting, |
| | regularization. Performanee evaluating metries, validetion nwethods,| "
itV _____.._____________,'_
| UnitT¥ | Classification: Decision ftecs, Maive Bayes classifier, k-neagest oiighhor

| classifior, PETCEpIon,  multilayer perceptran, pegpsl .!mlwnrks.g b -
Propagabion algorithm, Suppor] Veclor Maching (5D, Keme] ﬁandﬁtﬂ. _|

Unie¥ . . vl TR
Clustering; Aporoaches  for clustering,  distanpe MENfKs,  Kemokys
| chistering, expectation Muximization, hierarchical clustering, performahee

avulyating mertrics, validatiog methods,

———\___—|_

Books: i
1. Mitchell, T .M, (2017}, Muchine Learping, MeGraw Hil| Educarign

2. Flach, P. (2005). Machige Learming: The Apt ang Science of Algoritluns rfmt!h-'!&ke
Sense of Data, Carnbridye University Press, l

I
i Havkins, 5.0 {20000, Neural Networks and Learning Muochines. 3pd edilian, PHII'.
|/

f,f
l” 0 & \t\/ Qj},,/
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CO-PO MATRIX ()=

Scale: = 3 = High, 2= ~elinug, 1= Low, 0 = None
'-.{i'lél FO1 | PO2 | PO | POM | POS | POG | POT | FOS POS | PO | POLL | POIZ [ Avg
et 31 =8t 1] 2| ] 1] of | ] R ] 125
02 3 L) 2 2 3 ! 1 l 1 1 2 r 3 LS
- e S T I S I | 2 3] LK
CO4 - 2 3 2 3 | 1 2 . 2 2 2] 200
05 1 L 1 | 2 3 E] & 2 | 2 I 167
Avg | 22] 22) 18 &) 24] 14] L4 220 14 .0 20 1.B | 1.012
CO-PSO MATRIN
tso1 | psoz [ pso3 |PSO4 | Ave
z | 3 t] 200
3 i 3 2 | i
& I | 2, - 300
3 l 3 2| 135
l l 2 3 1T
22 1.0 24 2.2 .05
“Course Code | ~ Course Naime L [ T[F]| |Credit
FO660701 P | Practical Lab For Autificial Intelligence | 4 2

O the recommendali
Upiversity, Practical will be based on Lhe Paper Arti

M Course Code
 FUGGDT0H P

on of Board of Studics, Internul / External Examiner appointed I:IJ/ the
ficial Intelligence: On whole syllabus.

Course Name

L

P
]

Credit

Practical Lab far Machine Learning,

|2

{1 the recommendation of Board of Studies, Intamal / Exler Al Fxaminet appomted by the

University. Practical will be b

u_-JT
Yy
h =

A%

ased on the Paper Machine Learing: On whole ayllabys. ‘i




Bk
o d iy

I LAERESTER

G

Subject [Paper Code Paper Name Extern | Intern | Total | L Credit
ul ul Mar
) | Marks || Marks ks
i KA Professional Tlective-l 75 5 ] e 4 3 |
HEEX Hrivfessmne] Glective-T1 7a 23 100 | 4 | q
xous || Prodesswonil Dleciive-I11 73 a5 ILERE R | 4
FINTE1 07 | Ptiiam for Dl Scienss 7a i 25 0014 4
FOTAOT0T P| Triclical Lab for Data Science | 500 || 5D 100 4
sing Pythen 1]
| Total 00 20




Course Code | Course Name | (L T T Pl [ Credn
EIT60707 T | Python for Date Science [ S T
Course Outcornes (C0s)

LOL: Apply wlvanced Python proga meming technigues for slficient dats handling fnd

rocessing.

__f.'l-'.'IIE; Percform numerical cumputation and dala manipulation wsmg Python librariag

JCO3: Analyze datassts using visualization und exploratory date analysis technigues.
0O4: Build and evaluats machine learning models using Python,

HCO3: Apply edvanced data science techniques 1o real-warld datasets,

1init [

| Fython propramming architecture and exceution rodel, advanced data types

| mAnagement, |

Advanced Python Prngrummiﬁg Fundamenluls |

and  collections,  functional programming  concepts  including  lambda
expressions and higher-order functions, advanced list, dictionary and generator
comprehengions, iterators and generalors, closures and decorators for veusable
code, exception hamilling and custom exceptions, logging and debugging
technigues, regular expressions for data preprocessing, file handling for CSV,
JSON and Excel formars, virtusl cnvironments and Pylhon  package

=

Unie IT

Numerical Computing and Data Manipulation '

[ntroduction to numerical computing uging NumPy, mubtidimensional arrays
aml ammay  operalions, indexing, slicing and broadcasting, vectorized
computation and performmunce optimization, linear algebra and statistical
operations, Pandas Series and DataFrame vperations, udvanced indexing and
filtering, data tleaning including handling missing values, duplicates and
outliers, date aggregation and tramsformation, merging and reshaping datasels,
tima-series data handling, '

[ Unit 111

Datu Visualization and Exploratory Dara Analysis I
Priciples of data visualizaton, Matplotlib | plotting  and cusIpmzatinn,
stetistical visualization using Seabom, Neatmaps and pair plats,| mleractive
visnalizution using Plotly, exploratory dala analysis work flow, |descriptive
statislics, correlation analysis, hypothesis testig, mterpretation ol results,
visualization of multivariate and high-dimensional data,

Unit [V

Machine Learning Lsing Python
[utroduction to muchine learning cuncepts and workflow, supervised and
unsupervised learming techniques, data preprocssaing for maghine learning,
regression models, classification algorithms, clustering  techniques, madel
evalualion mwlrics, confusion matrix and ROC eurve, cross-validation
techniques, hyperparameter tuning and performance oinization

Lt V

Advanced Data Science 'i'echnl-'[j WS
Feature enginesring and feature selection methods, dimensionslily reduction
techniques, introduction to natural language procesying, taxt preprodessing and
veclorization, time-serics analysizs  and forecasting, Eumma]:.rl doteclion

techniques, introduction o neural networks and doep lewrning, -;:-T-:r-.-iT.v of
TensorFlow and Keras, real-world data science case studies. o

-

—

T
v ey O



Books

o2

O Reilly
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Media, 2023
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doel Grus, Data Scieace from Serarch, O'Reilly Media, 2019,

Jake VanderPlas, Pychon Data Science Hanwdbook, O Reilly Media, 2017,
Wes MeKinney, Pyshon for Data Analesiz, O Reilly Media, rd Edition, 2022,
Aurtlien Géron, Hunds-th Machine Learwing with Scitit-Lears, Kerag & TensorF fivw,
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Credit

FO60705 T_|Advaneed Lata Base Management S-:,':,l.l:sdu| THE |

 Course Outcomes [C0hs)

.-'['EH Understand the fundamenal concepts ol Advanced TTHMS,

002 Apply prisciphes of Advanced DEMS o solve gompulutiohal problems.
T03: Analyze and evalaate (echnicues relared 1w Advenced DBMS,

So0d: Develop solutions using towls and methodologies Fom Adlvanced DBME.

005 Demonstrate professkonal skills and ethical considerations in Advanced [IBMS

applications.

UNIT -1

Histary of Data base Systems. Lala base Syutuu hpplmatmﬂa data basc

dnta, Eneapsulation and ADTS, Inheritance.

constraints — Querying relational data — Logical data base Design -

| Systern V'S file System. Data odels — the BR Model - Rcla.tTnul llvinf'-!:'. T
Cither Maodels — Databage Languages - DL - DML, Introduction b the
Relational Made] — Integricy Constraint Chver relations — Entoreing lniegricy

Introdiection 1o Yiews — Destroyingaltering Tables und Views, lutioduction

al Ohject Tratabasc Sysloins, Structured Data types, aperations an g1 ruciured

Introductinn to Paraliel datzbases, architectures for paralicl

Parullel Query Evaluation — daia sartitioning and parallelizmg

Cuery ¢ ~limization.

UNIT - Il

centralized databases, Why distribured | databuses, UDBNE,

Jistribution transpacency [or read-enly and uplace app'lh:nul_!t'lﬁ

UNIT-T0 Dulabase desizn for ORDBMS, ORBMS implementation ant chalienges,
OODBMS, comparison of RDBEMS, OODBMS un:'._ DRDBMS.

".'11[3]3-.:15'35
saquential

operator evaluation code, Purallelzing individual operations, and parullel

Introduction (o dislributed databasos; [satunes of distributed| datapases vs.

cvels of

trensparency- refgrence architectare for DT, bypes of data I&agmcnmllun,

tributed

Julahase aocess primitives, Integrity Congtraimnts m Lhﬂtn.huﬂ-::l u:l.TH'm&:s

UNIT ~ 2 Distributed datrbase design: framework ﬁ:'nT digsributed data nse

design of datubase frapmentation, allesulon of Fraynnnfm

plohal queries inte Sagent guerics, distributed grouping and &

[ functions, paranelric querics.

Fl

sipen, the
istributed
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A e Work 100 qUETS WLV IEILSS: Afte = e == |
join queries in a distributed DEMS, joins ma disrributed DBMS, cost-based
| query optimization. DBMS Vs. IR systems, [ntraduction to Information
retrieval, indexing fior text search, weh search ngine, managing text ina

DBMS, a dala model for XML, Quenang XML datz, and efficient

evaluation of XML gueries.

Books:

1. Raghurampkrishnan and Johannes Gehrke, “Datubese Management Systems”, drd
Fdtion, ThiH, 2006,

cri and G. Pelygarti, "I_JiﬂFibul::d databuses principles and systems”, st Fdton,

3/ 8. C
TRIL, 2004,
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L F-.c;nu:h Wethodol

——

Aourse Orutcomes (COs) ‘ |
2001 ; Understand the fundamental concepls uf Research Methiodology.

oD Apply principhes of Research wethodalogy 10 solve compuational problems.

:'-l“_tllll: Analyze snd pypleate techniyles related to Research wigthodology.

¥ Develop selutions using 1ol and methodologies from Regsarch Methodolgy:
203 Demenstrate pmﬁ:ssi.uml skills and sthical considerstion? n Research Metnodology

atpiicaticons.
I| Imit-1 | Philosophical Underpinnings of Research:

I
| \Inirmim:ll.nn to Research: povelty, Originality, Organized Methed of ||
I

___._____.—_.__.—__l__._
- [ il

Investigation. and Comr nication of TProblem, Daia, sethod, and Results
|| | for Peer Group yerification; Paradigm and peradigm shift-
| Types of Research: Theoretical, Empirical. Experimental, and Design and |
Chargcterizancn ot Hew parerisls, Componcis, Processes, and Sysens.

| ||Brnul Ohjectives of Research: F’rﬂhlemvurinnwi—ﬁ:ﬁning 'E'{l:r'l:l'IEmS
and  Prablem [gsucs, Analyzme Daia,  Predicting, apd  DeRigning;
|| | T-:chniquc:—n;i:nt:ﬂ—lm-pmving parformance and Expanding 3c0pe. |

| | Modes of Inguiry and Inguiring Sysiems 'Hypul.hnilca.‘lruie-:'nudﬂv: and |
Empinl::m-i.nducii.w modes; Scicnsilic sethad, and Tnquiring SYsIEMS ol ||
|

|I Locke, Bant, Leibnitz, Hepel, amd Singer, Continuu of Connsctions
among, Facls, Dala, Laws, Hypotheses, Theary, Models, and Experiments, |

| | cpiteria of a Theury, fesesrch Topis, Problem, Ciuestions, Q‘t:ai:c-ii-.'ca, il

| | Seupe, wleshodolegy. sdcthods, Touls, andl “Techniues, Rq.z.na.'n.;l: Erhics, ||

| Lt"l.a.giansm, o Their Prevention. i
——— ——————'———'—'——— —'————'——!————
'|_ Unit-11 | Measuremen, Dara, and Analytics, Sruetured and UNsy ¢hurgd (a2 |
| | Beales of WMeasuremens Papulation and Sample, Deseripuve Suakistics, I
| | Dt \isgalization, Probabilicy and Random Variables, Sampling and

| ||1-'.=stimal'1ﬂ-n.. ypothesis Testing, ANOYA, Correlation, and Fuegression.
Data_ﬁ.na‘l}'r‘nf:_ﬁmuuti of / ﬁﬁﬂiiﬁHmrL_{.EiﬂLﬂ.fTi (lassification.

. e——

TElr:m':nis of Theoretical Research, Model ardd Model Building: \
| Classification o f wodels, Txngenous ard Eadogenous v ariables, Variable
Relationships, Mode! Boundary, and Predicive and Lr:ﬂvfi.'-'-: Models. |

Usit-T¥ |R|:5.I::|.T|;.'.h nethods  for Copputer Solentl, Formal Methods: Forma!
| | Sp:uiﬁ:al.ln:l, Algorithey, and Complexity, Building Artciacts: Prool of |

| performance, Proof of Coneept, #nd Proof of Existence, [Toccss ||
ethodolowy: Methods tr Soflwarc Enginecring and Human-Computer |
oyt ECACTIOT, Cognifive PrOCERsES, Interactive Cramss, Soeeisl sepworks, and |
I_ | Web Analyiics: |

__,—___.—_-___———_-———
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| Rescarch Documeniaion. [emeies oo oo —=

| Title, Absirach Eevawords. Ak s DRSS, ot =l I
| Abbreviplions, [niroduction, Literamures B,
| \ afateriats and Mathods, 5T Upits, Mathematical Ylaemals, Graphical and |

ITabl.].lar Prasenlation, Hesults ahd Driscuasion, Cone hsion, Interpretalion,

Generalization, 3€0pe fap Future Work, Citations and Lirt of Beferences,
| | and  Appendizes, Gloments of Gaood  English Writing:  Signpasts, \
| | Paraphrasing— Linity, Coherence, and , and Topic Senienee. anti
| rendhtioss. ——— L L

i Books
| 1. Kothari, €. R oand G Trarg, (2019, Rescarch Methodology: sdctods and Tachnlques,

Fourth MuliCokour Edilion, Mew HEe International Publishers.
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[ Course Code Course Nane P O T
| FOTAOTO9T | Advanced Data Analysis Taols 3

Tourze Outcomss (C{Is)

|- Understand the role of modern tools in data analysis.
B CO2; Use advaneed tools to collest, clean, and manage data.
SO0 Perform dala analysi ané vizaalization using industry-standard touls.
04 Apply basic analytical and modelng fealurcs qvailable in duts enalysis toals.
+15: Tnterpret analytical results pnd generate professional reparis. |

it | Overview of Daln Analysis Tools- Intraduction to data analysis ani rl.a-:isim1-—|

making, evolution of data afialysis tools, cormparison of iraditional and modern
tgols, overview of spreadshect-based tools, statistical touls, programming-hased
tooks, open-source and commercial anulytics platforms, crileria for| selecting

appropriate data analysis toals, basic warkflow of data analysis uging n:!mIi.

_limf_ ﬁd@tﬁd Eﬁ'ﬁx_uﬂlﬂmlgsi:ﬁn!s- Advanued spreadshe iﬁéaﬁuﬁ
data nnatysis, dita cleamng and validation, pivet tbles and pivol chars) advanced
farmulas and functions, introductinn 1o giatistical apalysis oo, dAcacriptive
ctatistics, sorrelation and regressicn bagics using tools, generatmg analyrical

rEports USing spreadshects and statistical software.

Unit ITE 'Fnﬁlmmﬁ?g_nnd_ﬂpen-ﬁnum Analytics Tnnlﬁnmmm P}-Tmn;ﬂ.
B for data analysis, data manipulation using lihparics &nd packages, exploratory
dala analysis using pro gramming 0o ks, basic sisualization  technigues,
troduction to notebooks and inteprated developoment ewy pnmEnts, advaniages

of open-source loals in amalytics

Unit TV B_mi'immmgm?! and Visualization Tmﬁnﬁmm_n to business
intelligenes  lools, dala connectivity and miegration, buibding reports and
dughibourds, interagtive visualization foatures, key performance dichiors, data
grorytelling using Bl trols, coOmpArson of popular Bl |;rh1l|:'n+ms, |1E:ﬂ-1.-nr'd
busingss analytics examples. I

L —

T v | Big Duta, Cloud ood Emerging Analytics Tools- Thiroduction 1o b deta

analytics tools, averview of Hadoop and Spaik, cloud-hazed data anglysts fools,

analytics as i SErVICE. collahorarion and version contral in sRalyiics, data :-&»-:urir.g,-_l

L
\m% i( e L, -

"




| and privacy issuss, ethical eonsiderations in uring data analysis toals smgrging

rends in amilylivs solbware.
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T Course Code Course Name L § ELIP Credit |
FO7607 10T Fylhon for Data Sciernce i 4 |
w.wmumm}'

SO h_ppl:,.- sdvanced Dythen programming technigques for efficieat data hamdling and

PLOGESE .
W02 Perform rumesical computation énd daty manipulation using Python libraries.
03: Analyze datasets using visu alization and exploratory data analysis techniques.
;E‘(M_: Build amd cvaluate machine learning models using Python.
C05: Apply advanced data sciesnds techniques to real-work] datasels

Uimit L Advanced Python Programming Fundumentals

Python programming architecture and execution model, advanced data types
and  collections, fupclional programming  concepls ingluding | lambeda
enpressions ond higher-order fanctions, adrvanced liat, dictiongty and penerator
comprehengions, ilerators and FEneiors, elosures and decorators for rousable
code, axception handling and custom exceptians, ogging and debuggme
technigues, repular expresgions for data preprocessing, [ile handling for TSV,
JSON and Excel formats, wvirtual environments and Pythan  packags
IANAZEINEnt,

Unit IT Numerical Computing and [ata M andpulation

Introduction to mumerive] computing using NumPy, multidimenaional amays
and  aray  operalions, indexing, slicing  and broadcasting, | veclorized
computation and performance optimization, s algebra and staristical
operations, Paidas Serics and DataFrame operations, pdvanced indexing and
filtering, deta cleaning including handling missing velues, duplicates and
putliers, data aggregotion and transformation, merging and reshaping dutasets,
rime-series data handling,

Inat 111 Tdata Visualization and Expleratery Data Analysis

Principles of data visualization, Matplotlih pltting Akl C'.'.EII-:JIHIIEI'.'i.UI:h.
stalistical visualization wsing Seaborm, heattaaps and pair phois. il rackive
visualization wusing Plotly, exploratory data analysis workow, descripiive
afatistics, correlation analysis, hypothesis testing, interpretativn | of resifs.
wisualization of multivariote and high-dimenswnal data.

Unit IV sachine Leaming Using Python

Introduction to muchine learning concepts and workflow, supervised ard
unstpervised learning technigues, duta preprocessmg for maching lcarming,
regression mudels, classifieation algorithims, clusterng tochrsques, model |
cwpluation  METRE, confusion matris and ROC curve, grp g -validation
techniques, hyperparameter luning and performanes cplimizal ik

Unit V “advanced Data Scicnce Techniques I

Featwe engingering and feature sclection methods, dimensionality reduction |
technigues, introduction o natural language processing, text preprocessing and
' vectorization, time-scries apalysis  and frceasting, anomaly delection
techniques, introduction to neural networks and deep learning, pverview of
TensarFlew phd Eeras, real-worl] data scicnee case siu dies.

VRV il o
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Hoaks

1. Jake VanderPlas, FPythan Latd Seimnce Hardbook, ' Reilly Media, lﬂl'h:

2. Wes McEinney, Fython for

gt Analysis, 0 Reilly “edia, 3rd Edition, iﬂi?—l

3, Aurélien Géron, Fands-tn Mackins Learning with Scifeil-Learn, Keras & TengorFiow,

O Reilly Mediz, 2023,

4. Jocl Grus, Dale Hetodoe from Serpici, U Reilly Media, 2009,

5. Sehastisn Hagchika and wanid Miralili, Pythee Mochine Learning, Iackl I"ui.l:lli.shjng:

2021,
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“Course Code| Coursc Name j_r'l‘:*| “Cradlt
TEORAITOET |.'"l.l'.|'hﬂ.l'.n..m.". Dals. l]m-:h‘rnuumm *-.wuw_.l: d, _|_ R 11

yCourse Cuteames (C0s)

01 Understand the fandamental cencepts of Advenced DOMS.

o Apply principles of Advanced TR 10 golve comgutational problems.
03 Analyzs and evaniale 1Benniguss colated to Advanced LBk

oo Develup solutions wsing tools and methodologies fram Advanced DEMS.
TS Detnonstrate profssio -l skills and ethical ponsiderations in Advanoed DEMS

appliculinni.

e —

| | P LR | Higtory of Data huse Systems, Dt base Systom Fu.]:plil;;aT'il.?l'Tj, dala hase
| | System ¥ g file Systern. Dald Models — the BE Tudel — Relgtion | Model— \

|

Ipteaduction to Wigws — Destroying alering, Tahles and ¥ 1:;.:. 5. Iptrodugtion

| af Ohject Database Symlems, Simclurad Data e, npn:n]:Tus o siruetured

¢ther Models — Dlatabiss Langrages - D1 DML, Tntrodyction 1o thes |
Relationu] Model - Triegrily Constraint Over relations = En urci.tr.g Integrity |
comstraints - (ucrying relational data — [aeical data buse Dcmgﬁ |

Jaua, Breapsulation & i A0TS, Inheptance

__________.___,_____|

UNIT - - | Diatapase design tof ORODBMS, ORBMS mel.-:m:r-tatmn!arn:l phallenges, |
| | QODBMS. corparsen of RDHEMS, OODDRE and {}RDI:T\vtS. ‘chapter 22 |

|

| parudiclizing gegquomial opetaler avaluation cods, Paraliglizin

from texy book 1) Triroduction Lo o Parallel dalabases, 11-.,'1. soturcs fo |

parllel databiascs, paralie] Query Evaluation - dnla Pam ioping and
individual

| up.:ra.ti.-:-ua, am] parallel Qll.!:-.'.rj.r-upt"lmi'raﬂ-:m.

UNIT - Ti Intrpduction (o dﬂt-‘ThuTad dnlahuses; features of rl.istri.l:uiltm] Hatabuses Vs |
|

|

| | Rnsparency- referonce architecture J fnr DDA, types al datd rpgmentation, |

centralized dutahascs, Wy distributed  datalbases, DoEME, levels of |

| | cligtriknat fomn Bransparency for read-cnly and updinte apphqal.u;u , distribuled \

| da.t*!.brc'lﬂ AooEss printtives, Inkgasrity Comsgraints in U1:-|.Ll'i':'l1.|l dutahdacs.

__.—___,—__

|
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Professional B leetives

_C"IEI_I._II‘:_!E.{TIIZH:'J_E Course Name L ). P Crtiﬂl B
_ FanTolT Busingss fnictligerce and Analytics 4 4

Lourse Outcomes {COs)

SCC  Understand basic concepts and cumponents ol husiness intelligence systems,
A0 Explain data sourges and simple data preparalion techniques.
[03; Perform descriplive analytics and basic reparting
20 Create simple dashbourds and visualizations for busmess decisions.
TS Apply introductory predictive analytics concepts and undersland elliical issues.

Unit 1 Introduction o Business Intelligence:- | [ntroduction to | blisiness
intellipence and analytics, rle of Bl in organistions, data, intor I'i'ﬂiil:ln arl
knowledge, decision-making process, compenenls of Bl aystems, Bl
arckitecture, difterence  between  traditional  reporiineg  and ; Itsincas
intelligence, overvizw of anulytics, ypes of analytics, applications of BT in
s iress. ]|

| Unit 11 (Data Snurces and Data Preparation:- Types of data sources, sructured
and unstroctured data, operetional databases, data warehouses| and data
roarts, basics of B UL process, data extraction, dota transformation wad data
loading, data quality issues, duta cleaning techniques, handling missing anc
duplicate data, introduction to data integration. '
Tlatit 101 Heﬂcr'iptive Amnalytics ITIr]”H.-Epurting:- Congept of descriplive| am [yvtics,
hasic slatistical messures, summary statistics, daa aggregaton,  treod
asa [ysis, introduction to business reports, types efrepors, charly and praplhs,
key performance indicators, basics of dashboards, 'lﬂ[ﬂrprﬂ':ﬂﬂﬂ"-iﬂf?fﬂ'ﬂﬂﬁ
for decizinn-muking .
Unit 1Y Data Visualizatlon and Dash boarding:- Tmpornance of data v iaimli?atinn:
principles of effective visualization, busic chnrts such as bar, line; pie &nd
- histogram, everview of visualization tools, mteractive .:Ia.;hhr:-a.rdi;, [illering
and drill-down conceprs, sterytelling with data, best practices for !a-:."n.";hl.:ﬂa:d
desipi
Unit V [ntroduction to Predietdve Analytics and Ethies:- Tntroduction Lo |
predictive analviics, basic forccasting concepls, enrrelation u.:ud [simple
regression, classitication overview, basiness apphoations of ipmdiclwu
analytics, introduction to prescriptive analylics, ethical issues in analytics, |
data privacy and seeurity, respunsible use of husmess data, futuee trends i |
busirass intelligence and analytics. 2 |

L o
Tex! Books

| Sharde R., Dalen I3 and Turhan E., Business larelligence, Analytics and Lil:u:af.ﬁ’.:-lw.:m. Pearson,
2022 {1

2 Carmm J. 1. et ol., Business Analwicy, Cengage Learning, 2019

3. Stophen Few, Information Dashboard Desigr, Amlytics Press, 20013 ,

4. Raulph Kimball, The Doin Warchouse Tooltil, Wilsy, 2075, L"/// L(t?]l‘
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Professional Electives

._E:;l}lsll‘ﬁﬂ Caode | Course Name - L TE Credit |
FOTE0T02T Cloud Computing for Data Analyviics 4 | 4
Wourse Dutcomes () | |

031: Understand fundamentul concepts of cloud computing ared clowd service madels.
~(02: Explain cloud architectures and data storago golutions for anulylics.

4: Apply cloud-based tools for hatch and real-time data analylics.

ﬁ} Use cloud platforms for basic data processing and analytics tasks.

0}5- Linderstand security, cost, and cthical issues related to cloud-hased data analytics.

Limit 1

Introduction to Cloud Compating- Intreduction to cloud ::né.ﬁpul:ing.
evohition of computing, need for cloud conputing, .:tmraslm-jmts'ini icl:sud
computing, cloud service models ineluding TaaS, Paa3 and Saad, cloud
deployment models such os public, private, hybrid and community clouds,
advantages and limitations of choud computing, overview of cloud computing
in data aoalvtics, bugic use caged, |

Unit 1

| cloud orage Lypes meluding object, hlock and fle storage, distributed storage

Clond Architeeture and Data Storage- Cloud campuling architzcture, |
virlualization concepls, containers and virtual machincs, cloud data centers,

gyatems, data ingestion in cloud, daca lakes and elond-based daty warshouses,
comparisan of traditonal storage and cloud storage for analytics.

Unit LIT

Cloud Platforms for Data Analytics- Overview of popular cloud p|a[f-:-|"‘|'t'i_
such a3 AWS, Microsofll Azure and Google Cloud, cloud-based gnalylics
services, manuged datubases, clowd ETL tools, introduction to #:T-.-e;ﬂr:ss
computing, using clond notebooks and analytics environients, simple [dati
analytics workflows on the cloud,

Unir 1Y

Big Data and Analytics in the Cloud- Introduction to hig dats ¢|:m|:'r|:|'l?
challenges of big data asalytics, clpud-based big data processing frameworks,
basics of Hadoop and Spark on the cloud. batch processing and stream
processing concepts, real-time analytics overview, use of cloud services for
large-scale data analysis.

Unit ¥

deta storage and processing, cust models in clowd computing, pav-a5-you-go

Security, Cost Management and Use Cases- Cloud securif.y fundamentals,
duta privacy and compliance issues, identity end acooss managoment, | secure

comcept, cost optimization strategies, ethical issues in cloud-hased analytics,
huginess and industry use cases of cloud dara analytics, future rends in ¢houd
analytics, 1

Text Books

1. Buyya K., Broberg I and Goscinski A., Cloud Compu

2, Erl T, Putini B and Muhmiood Z., Clond Computing: Concepis, Technology & Aroaifectire,
Pearson, 2015, o

\,k/ \%}; X

"

o W (L/L/

ting: Principles and Parudigms, Wiley, 2018,
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Professional Electives

—

Course Cude Course Name L _I'T| Pl Credit ||
D—'[:-’.-‘-!':-E?‘?[l_'-l'l' | .-‘;dwnr.en.i.'-jn'r‘tur'nmI.'-fugumming 4 | ! 4 ’_{

Aeourse Ouleomes (C0s)

"3:::}1; Linderstand the fundamentzl concepts of Advanced Sollware Enginecring,

2002 Apply principles of Advanced Software Engincering to solve compulational problems.

(L03: Analyze and evaluate techniques reloted to Advanced Soflware Engitesring.

CO4: Develop solutions using teols and methodologies from Advanced Sullware Engincering,
YOO Demunstrate professional skills and ethicul considerstions in Advanced Softwars Engineering

applicationg, i1 (|

Ui |lnlmduﬂtun.- FAQs about Software Engineering: Professional and Gihical

Respansibility; Software Process: Muodels: Process Meration, Specificativn,
Seflware Design and Implementation: Verification & Yahdation, Softwan
Evelution; Automated Process Support. Praject Managemeni; Munageinent|
Aclivities, Project PI Software Project Munnpement  and Ruqui_r:rricmsi
Project Manepement: Management  Aclivities, Praject Planning, Project
Scheduling, Risk Management; Softeare Requirements: Funetinnal and Nop-
| Furctional Requirements, User Requirements, Syslem  Requirements,

Requirements Document; Requirements Btigincering Process: Feasibility

Stidies, Requircients Elicitation and Analysis, Requircments Validetion,

Requirements hManagenen,

Unit-E1 Architectural Design;  System Models, Software Prototyping  and

Specifications  Syslem models: Context, Behavioral, Dhale, and Object
models, CTASE Workbenches: Software Frotolyping: Protolyping in the

Software Provess, Rapid Prototyping Technigues, User Interface Preqotyping;

Specifications: Formal Specification in the Software Process, Inferface

Specification, Behaviaral Specification,

Advanced Design: Introduction: System Suructuring; Control Muodels)
Modular  Decomposition; Domuin-  Speeific Archilectures; Distributed
Systems  Architectures:  Multiprocessor  Architooiures: Clicni=Server
Archilectures, Distributed Object Architegtures; CORBA {(Comman Ohject
Request Broker Architecture).

Seftware Desigu: Object Oriented Design: Ohjects and (¥hject Classes,
Obpect-Oriented Dosign Process, Design Evolution, Real Time Surtw.i;-g
A

98 IV :
\EE_ i/_ %/ / m; Qj,//
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Fyslems, Data Acgnisition Systems; Design with Reuse: Camponent-Based |
| Development, Application Families, Design Fatierns. Uzer Interface Design: |

|I‘rin¢ip1r:u. Uger  Inieractivn, Informftwon Prescniation, Llser Support, |

Unit-IV Y erification, validation and Testing: erification and Validatisn {3V & V! |
| siatic and Dynamic ¥ & v,V &V Goals, VoA Y ve, Debugging, Soflware |

| Inlertncs Cvulsation.

|1n5pn¢tiu|15 { Reviews, Clean-Room Softwale Development, Softwars |
Testing: [elect Tesiing, Integration Testing, Interface Testing, Object- \

. [
Managing People: Introduction, Limits to Thin king. hlamory | |
Crganizalion: Knowledge | | |

| Crrieited 'Testing, Testing Workbenehes.

niodeling; Mativations Ciroup Working Choosmg and Keeping l-iunphi:-, the N

Ut

software Cost pstimation and Quality AJanagement: ugfoware Cost |

People Capability Miaturity Model.

I

| pslimatton: Broductivity, Estimation Techniguss, Algorithmic  Cost |
Modelling, Praject [ruration and Stafting. Juality hiana germelk: Cuality \

|M-:aﬁ-.1:cmcn1 and Metrics; Proctss | provemment: Process and Progduct |

|_-"';r-|.5urar|n:u and Standards, Cpoality Planning, Cuality Control, Software

| Crualily, Process Analysis and nModelling, Process pAgasuremenl, the SEL
process Maturity Model, and Process {lassification. \
| Evolution: Legacy Systoms; SIUGIUES, Design, and Asscssment, Sofiware |
| Change: Program Evolution Dynamics, o foarare Maintenanee, Arhitectural

Evolution; Seftwore Re- Engincerng: Source Code Transiation, Revarse

Engincering, Program Srruciare Tmprovethent, Prograii }e'lu-.'lljlari_zm':-um

Data Re-Ehginest ing: Configuration Management.

e — — e — ____—___

Books
L. S[ofteare Engincering: AR Engineering Approach, DY | F. Peters and W. Pedryez, Publishas
John Wiley and Sons
1 Software Engineering. A Practitioner's Approach by Roger PTr:.:-ism'.'In, Pl'xhl.ishtr: McCiraw-
Hill.
3. Fundamentals ot Sollwars Eneinesring oy Ghezrl, Jayazetl, and Mandrialiy Publigher; Prentic:

nau.\i/ M ) KI\/ W ;
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Praposed Professionel Electives

Course Code | I:Ju_u_.rac Nam i L ] LT R Credil
D Expluinable AT N INEANICE | 4
Coursé Outcnmes {COsi

0 Understand the importance and necd for sxplaisable AT systems.
C032: Explain how machine learning models make decisions.

03 Apply basic explainability techniques to Al models.

C0d: Analyze fairness. bias, and transparency in Al systems.,

(003 Understand ethical, lepal, and social implizations of explainable Al

Unit Introduction to Explalnable Artificial Intelllgence-
Introduction to artificiul intellipence and machine learning, blabk-box nature of

Al models, peed for ssplainability and wansparency, dedfinition of explainable Al
impaortance of trusl amd aesountability in AT syatems, stukeholdars oflexplaingble

et dl . I
Al real-worll examples where explainability i critical, | challenges and

limitations uf explrinable AL

Machine Learning Models and l.nh:rpretahﬁit}-
:ﬂvcrv'tm- of common mechine learning models, intorprelable madels versus

i ;
(Uit 1L

| hlack-box models, decision trees and rule-based models, ligear and logistic
regression models, model complexity and interpretubilily tradedoff, fealure

importance concepts, global and local mterpretability, underscapding prodictions

s amodel hehgvior,

Uit 1M1 Explinability Technigues and Methods-
Teteoduction to modelaznostic and  model-specific cxpluina?ilil_-.r technigues,

feature imporlance methods, partial dependence alots, local inlecpretable mndel-

ppnestic explanations (LIME], SITAL values concept, rule sxicdelion) technigques,

vigualization-baged explanations, comparizon of different explainabiliny methods

Unit IV Fairoess, Bias and Tra rss:pﬂ rency in Al- |
Utwderstanding bias in deta und models, sources of hias in Al jsysigms, faimess

concepls s metrics, bias detection techniques, mitigating |bas| in machine '
learning models, trunspareicy and accountability in Al gystems, rule of

explamability in fair decisivn-making, cese studies related io bipsed Al systene,

Unit ¥ Fthics, Rt:gﬁlatinn! and Applications of XAT-

Gihical principles in artificial imelligence, responsible and| rustworthy Al
privacy and dala protection issues, cverview of Al regululiony m.l puidelings,
explaivable Al in healtheers, finance, educanon and ;g,u:-'-r-:rnrlmnl applicationy,

challenges in deploying explainable Al systems. faturs trenfls i cxplainable

artificial intellipence. |

- g/ S W Qﬁft/ﬁ” ‘Wg




Froposed Prolessioo Elechives

Books

. Malnar C., Intcrpretable Machine Learning, Leanpub, 2022,
4. Doshi-Velez F. and Kim B., Towardy a Rigorows Science of Interpreiable Machine

Leaveing, ardiv Notes. |
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Propesed Prolissiong) Elsgtives

Course Code _ Course Mume * | L
F]

(TP || Credit
FOTantosT Rescarch Merhodo ks

{ dq

j _l._-,:::il_'.n’ﬂﬂ Chufeomnmes (0]
ol Understara the fundarmenta concepts of Research Muothodalguy. i
CO2: Apply principles of Roseerch Methodolegy to salve eotrputaricnul problems, |
t’.‘ig'::rj-: Analvee amd evelyate techniques ralated to Rosearch Metha dology. l
uéd: Develop solutjons using tenls and methoda logics from Research Mmhudulng:.ri
%Dcummmlu professional skills and athica| considerations in Rescarch ?vff-;:.]mq'ﬂug:.r
.!1.i|::|:||il.‘uli-:r|1s.

Lnit=T

Philosophical Unde rpinnings of Hesearch:

Introduction tn Kesearch: Beovelly, Originaliy, Crganized Methed of
Investigation, and Communication of Prablem, Data, Method, and Resulis
for Peer Group Verification; Paradigm and paradigm shifl '

Types of Research: Theoretical, Empirical, Experimental, and Dezign and
Charactereaation of New Materials, Cy mponents, Mracesses, ond Elg-mma.
Brond Objectives of Research: Froblem-oriented—Defining Hroblams
and | Problem  lssues, Analyring  Drata, Predicting, and L'I:;isjgning;
Toohnique-ariented-Iimproving Performanes and Expanding Scopd.
Modes of Inguiry and Inguiring Systems: Hypothetical-deductive and
Empiricul-inductive modes; Scientific Method, and Inquiring S}-:ilcmq af
Locke, Kant, Leibnice, Hegel, and Singer, Continuum of Conpactions
among Facts, Dala, Laws, Hypetheses, Theory, Muodels, and Expn:iirn-:::rs, i
Criteria of'a Theory, Research Topic. Problem, Queastions, Objectives, and
Scops, Methodology, Methods, Tonls, and Technigues, Rﬂﬁtﬂfﬂhiflhifi.
Plagiarism, and Their Prevention, |

Unit-11 Measurement, Data, and Analylics, Structarsd and Unarruulun:{li Dhasta, |
Scaleg of Measurcment, Fopulation snd Sampla, Dicseriptive S:h;in[r:s.
Patn | Visualization, Probability and Randem Viriables, Sampling and
Estomation, Hypothesis Testing, ANOV A, Correlation, and Reghession,
Data Analytics: Blements of Asspcialion, Clustering, and Ela:-mﬂcu:linn.

Unit-Tt RElements  of Theoretical Research, Model and Mode] Buiiding.

Classification of Models, Exogenous and Endogenous Variuhles, Variable
Relationships, Model Boundary, and Predictive angd Preacriptive Mudels,

Vuiit-Iv Researcli Methods lor Compuler Scisnce,  Fommal rdethods: J-':'u:u'mu.'

Specification, Algorithen, and Complexity, Ruilding ArteGicts: Fpi.u.:]‘ of
Performance, Progl of Concept, and Proot of Baistence, Process
Melhotdology: Muethods for Sofiwnre Engincering | and IIumml-Cm'hm:tur |
Interaction, Cognitive Processes, Imteractive Gumes, Social I-.I-:.-lw-nr,!.:is. and

| Web Anzlvtics. | |

A AT
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Proposed Mrolesgnpnsl Elactives |
o |

TUnit-¥

Recearch Documentation, Elements of Preparing a Paper and a Thesis:
Title, Abstmact, Keywords,.  Acknowledgements, S].-'mt'pnls and
Abbreviations, Iniroduction, Literature Review,

Adaterials and Methods, 31 Units, Mathematical Matersals, Ciraphical and
Tabulor Presentotion, Rezults and Discussion, Conclision, Inlﬁirpr-:lu-li:lﬂ.
Creneralizntion, Scope for Fulure Work, Citations and List of Refercnces,
and  Appendixes, Elemernts ol Good English  Wiriting: |Signposts,
Paraparasing—Unity, Cohercace, and |, und  Topic Sentence,  and
Trangituons.

Boaoks

I
1. Kothari, C. R. and G. Garg (201%), Reseerch wiethndalopy: Methods and Techniques,
|

Fourih MultiColowr Bdition, Mew Age [nterpational Pulblishers. |
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Propased Pratessona b peuiiege

—CouteCade | CourseName = _'|_1._1__'r'l_r_ Credlt |
e D A s L4 | TR

i ourse Quteomes (COs)

bl Undersiand the rale of modern tools it duta analysis.

Lse advancad luals 10 cillect, clean, and manage data.

- Perforin daty analysis and visualization wsing industry-gtandard muls.
: Apply basic amatytical and modeling features wvailuble in data arialysis waols. |
C.gﬁ; Tnrerprel anulvtical rasuliz pod generals 51L'Df-:_‘.iﬂi.l.'||lﬂ.|. Topuits.

I"Unit 1 T Qverview of Data Analysis Tqﬁ-ﬁu—uduutinﬁuﬁmuﬁyﬂs inﬂmﬁmn- |

| kil evplution of data analyzis (ools, corpatigon of traditional anu moderm
| trats, overview of spr-:adnhect-bas-:ﬂ (pole, statistical wools, [mgm]_mmng-bmd
| {ools, DPET-SOULSS and commercial analytics platforms, crileria |for selecling
L | appropriate deta anikesiz tools, hasie workflow af|datd analykis us.in:ug tools, |

| Onit 11 _-l?pn:adihtﬁﬂn_d' Sratistical Hﬂﬁ!?ﬂﬂ]!—?ﬂﬁmm :ipl.';::a_-!hﬁh_n:gt featurcs for |

dala Aruslysis, data clenning and validation, pivotl l#bles and pavet ¢'r||h.1|$, advanced

| | tnemulag ped functions, inteoduction 2 slatistical analysis tﬂn-!r-.i. descriptive
shatigtics, correlation arud TEEresEN pasics using touls. gcm:m}i.ng, amalytical
\ | pepoLis Using spreatdsheats and atatiztical software.

TR J\Tm;ﬁmﬁﬁrm oo Soarce Al Tonl: Trogicon o Fbor mﬂ
| L for data analysis, datd panipalation using lihrarics and packages, wrploraiery

|
\ datla emalysis using pmgrmﬂ:ning' taols, basic visualizalgmn TeCiTRcs.

ptroductinn o noebouks i inteprated developinst :ﬂfimuﬂ'ﬂ%ﬂla, advanlapes |

| of ppCT-AIUICE tosle in amalyiics. . |
I_'Un.i.': I | Business Intelligemee and  Yigualization Tools- Inirnduetion 1@ biusiness .

| | intellipence  tooks, data  connsctiviey and  inuoEration, building reports  aud ;

\ ds honards, interactive vigualization featurss, ey pu:a-[-;.-rmanwei indicutors, dara |
sorylelling sing Bl teals, comparison ot popular Bl p]alﬁém:r-s, real-world

| hginess analyiics expmples. |

l_UrF U ([ |_ﬂlﬁa_ta,_ﬂm d and E.Ergﬁg:nﬁﬁ_u'"_fumrTmﬁuﬁﬁ w big dﬁ

\ | pralytics tools, pvaryiew of Hacdoup and Spark, choud -bezed dnta mmalysis wols, |

pralytics a8 @ R VIGE, collaboration and versian control in analytics, data FECUriLY |

and privacy ssues, cthical considerutions in pring data aml;-'!:!:t_a tools, etnerEIng ‘I

trends i analytics sofwiic.
. A

Simvaal a2k
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Praposcd Professiooel Blesives
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Proposed Proltssional Kleglives

'*"""--_.

/ - Prpfessional Electives

| |_Course Cude ‘Course Name 2 |.T'- P cin,cjﬁ E
[ FORGITIIT Securiiy Aspects of ML ] | 4 |
Course Quicuines (COs)

C@1: Understand sccurity congerns and vulnerabilitizs in machine learning systems,
CO2: Identily common attacks on maching learning models and data.

C03: Explain busic defenss siralegies for securing ML mradels,

C04: Aualyze privacy, robustness, and reliability issues m ML applications.

(05 Understand ethical, legal, and profissional aspeets of secure machine l::arninﬁ.

Unit I [ntroduction to Machine Learning Security- Introduction |to machine
learning systems, importance ol sceurity in ML applications, differdnce betwesn
traditional software securily and ML security, threst landscape in machine

learning, attack surface of ML syslems, data=driven vulnerabilitics, real-world

examples of ML sceurity failures, overview of secure and Lrustworthy AL

Lnit 1 Attacks oo Machine L:um'in'g Syatems- Types of adversarics and theeat

models, data poisoning attacks, label manipulation, punsion srtacks, adversarial

examples, model exiraction altacks, model inversion attacks, membaership
inference attacks, impact of mtacks on model accuracy and rehabality, hasic case
studics of ML attacks.

Tini il | Defensc Mechanisms and Hebust Muchine Learning- Introduction lo

defensive strategies i maching leaming, securs duty | wellection  and

' | | e
preprocessing, robust  raining lechniques, regyiarizolion |andj validation,
acdversarial training bosics, anomaly delection for attack delection, made!

hardaning techniques, &nd montering ML systems it production.

Unit IV Privacy and Trust in Machine Learning- Priwu;:;' risks in mashine learning,
datn  leakaze izsucs, privacy-preserving  machine leamning concepts, |
anonymizalion and data masking, introduction to differential privacy, scoure
model sharing, federated kearning overview, trusl, WANSHUTETEY, and explain

ability in secure ML gystems.

Unit ¥ | Ethics, H.cgu'lntlnn; and Secure ML Applications- Fthical -;;haﬂcn'g::i irt
machine learning security, regponsible and trugtworthy Al legal and regulatory
considerations, data protection laws overview, security bast practices for ML

deployment, secure ML applications in hecalthcare, finance, autonomous

systems and cyber scourity, futurs wends in machine learning sccurity.

" Text Dooks 3|

v ot W




Proposed Profcasions] Eleoives

L. Guodfeliow . Bengio Y. and Courville A, Deap Learning, MIT Press.
3. Parreno M, et al, The Secusin of Machine Learning, Machine Learning Joutnal,
3, Papemot M. et al, Practical Black-Box Attacks agairs! Maciine Leamipg, .1{_'.‘-.1 CCS,
4. Biggio B. and Roli F., Wild Patrerns: Ten Years dfter the Rise of Advergariol Machine
feaming, Pattern Recognition.
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Prupesed Protessional 1lectives

""l.—:-._,.
Course Code Cuurse Name E ([T [P Crodit
l-'[lli-:_f:{l‘i"[l.“-':T Prigital Image Processing | 4 ﬂ
Profosal “laptives
iatiegs Dnteomes (£0s)

applicatinns.

TR LIu:I:e-rsl:anrl the fundamental conespes of Digital Tmge Processing.

Umit-T

Lutreduction: Digital Image Fundamentals: Brightness, Adeptaticn and

Diserimination, Light and Electromapnelic Spectrum, Image Sampling and

Quantization, Some Basic Relutionships between I'ixels Types of images,

Lnit-11

Spatial Domain Filtering: Some Basic | Inlensity | | ransfrmaton
Funclions, Histogram Equalization, Spatial Correlabon end Convolation,
Smoothening Spatial Filers: Low pass [llers, Order Statistics fiters;

Sharpecing Spatil Filters: Laplacian Gles.

Unit=111

| High pass fihers, TICT Transforom (11, 200

Yiltering in Freyuency Domain: The Discrete Fourier Transfrmulson
(DFTY, Frequency Domain Filiering: 1dzal and Bulterworth Low pags ahd

C Unit-T¥

| Tmage Restoration: lmage Degradation/Restoration | Process, Noise

models, Noise Restoralion Filtters Image Compression: Fundamentals of

Lrwge Compression, Huffman Coding, Run Length Coding, JPEG.

Unlt-¥

Muorpholegical Imape Processing: Erosion, Drlation, Gpening, Closing,
Hit-or-Miss Tranaformalion, Basic Morphalogical Algocithims, Point, Line

and Hege Detection, Thresholding, Regon Baged Seamantation.

Eamekis:

I, Gonzalez, R, C., & Woods, R, B (20170 Digilal Image Procesging. dth edition,

Pegrson Fduculin,
\E{/ / 77 W |'\Q//
! |
i L




Propused Profossionnl Tlactives

2. Jain, A, K. {1983, Fundamentels of Digital Image Provessing, Ist tﬁan Prentice
Hall of India.

3. Castleman, K. B (1995.). Digilal Tmage Processing. | st edition. Peurson Filucation

4. Gonzalez, B C., Woods. R B, & Eddms, 5. (2004}, Diigial Image Pm:-:u=|i.ng using
MATLAB. Pearson Education Ine.
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Course Code Course Name L T| P Credit
FOREGOTOAT 4

Daga Minmg and Warehousing

Tourse Culcomes (COs)

C 2: Fxplain data warchouse architecture and data preparation technigues.

%;Umﬂermnﬂ the fundamentals of data werehousing aid dalo mining,
@

- Apply basic data mining techniques to analyze lurge datasels.
< Intcrpret patterns end knowledge discovered from data, Il |1

OIS Underscand applications and ethical issues related o data mining,

Limit [

LFrut 11

Introduction (o Dara Warehoosing and Data Mining= IuL:deuu.;lil:n] to data
warehousing, nced for date warehousing, operational  databh@iies versus
analytical databases, dala waschouse concepts and characteristics, hagic
components of a dota warehouse, introduction to data mining, dats mining
tasks, knowledge discovery in dalabases provess, applications l.'!-fleLﬂ mining.
Data Pre-processing - apgregation, sampling, dimensisnality reduciion, Feature
Subset Sclection, Feature Creation, Dnseretfzation and Binarization, Variable
Transformation.

Data Warehouse Architccturc and Dala Preparation- Data warehouse |

architectute, data sources, data mmrts, metadata, E'TL process, dala extraction,
trans formation and loading, data ¢leaning and intsgration, data quality 18sues,

inrrodduction to OLAF, OLAP operations, multidimensional data mosdel.

Linit [11

Data Mining Techniques- Data proprocessing,  data | reduction and |

tranaformation, classification concepts, decision tree classiﬁcafinn. mutve Diyes

clagsification, chistering concepts, k-means clustering, hierarchical clustering,
1

association rule mining, market basket analysis, requent itemset generation

' Unit 1Y

Assoctation rule mining: Tronsaction dava-set, Frequent Ileiser, Support
measure, Apriorn Principle, Aprioti Algorithm, Computational Complexity,

Rule {reneration, Confidence . association rule,

Lnit ¥

ard mining,

Applicacions, Isswes and Trends- Applications of data mining in business,
healthesre, education and finance, data mining [or cussomer rolationship
managemant, cshical and privacy izsues in dala mining, data SCCurity Concerns,

challenges in data warehousing and data minmg, future rrends in date analytics
i

By ' k_//



Texl Books

|/ HanJ., Kamber M. and Pei ), Dala Mining: Concepls and Technigues, horgin
F aufmann.

7, |Kdmbull R. and Ross B, The Do Woprehouse Toolkin, Wiksy.

Inmon W. H., Building the Dala Warahouse, Wilsy.

4, |TanP.-N., Sweinbach M. and Enmar V., Detradiection to Data Miniag, Fearson

Led
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Course Code Course Name L | | T[] F| _ Credit
FORROTOST Advanced Data visualization 4 [ ] 4
Undersiond principles and importance of advenced data visualization. |

| Create cffisclive visualizations for different Lypes of data.

}:{IDnsign interactive dashboards and visual analytics solutions.

< Apply data storytelling techniques for business and anahytical insights.

- Urderstand ethical and professional issucs in data visuslization Il |

[ it 1 [niroduction to Data Visualizalion -Uefinition and importance af dala

visualization-Rale of data visualization in decision making Types of data
{numerical, categoricel, temporal, geoyraphical)-Dara visualization proccss
(daw collection, explotation, analysis, visualizatjon, interpretatinm }-Challoages

and limitations of dala visualizsion | |

LTnit 11 Advanced Visualization Techn iques- Advanced charts and plats, mulljvariate |
and  multidimensional vizualization, heatmaps, (recmaps, gunburst charlz,
network graphs, geographic and spatinl visualuzation, time-series Yisualization,

visualizing uncertainty, comparisen of ditferent visualization techiiquees.

Unit 111 Visunlzatiun tonls & Data Storytelling -Overview of Visualization Tools
(c.r., Excel, Tableau, Power Bl, Python}- Comparing ard contrasting fealurcs
and Usc Cases among these tonls. Principles of Diata Sterytelling: Marrative and

Context-Best Practices for Dashboard Layout and [nleractivily

Unit TV Designing Effective Visnalizations- Principles of Guod "-Ir:Iﬁl.lili.i.'ﬁ“i!'.ln Desig;n-_-
Understanding and Lsing Color in Visuplizaticns - Empl.}rtﬁn&u af ata
Modelling in Visualizatwon,

Unit ¥ Fthics, Evaluation and Emerging Trends-Ethical issues in dita visualization,

mistcading visnalizations and bius, accessinility and mclusive design, dald
privacy considerations, evaluation methods for visualizations, usability tosting,

fisture tromdds in data visualization, irmersive analytics, augmented and virtual

reality in visualization.

|-

Book:-
1. The Yisunlization Handhook by Cherles 1, Hansen & Christopher . Jofingon
3. Dt Sketches by Nodich Hremer & Shirley Wy [
3. The Functional Art: An litroduction to Informution Graphics wind "v'isuru_li::alibn by Aiherig
Cairg [

e}
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BE-& (znzﬁ -27) Syllabus semester wise with Marks Break-up
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Code rnal | rnal | al it | Minimuom
Mar | Mar | Ma Credits)
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§ [ {ertificate
! [ JDiplomuDegree
pster Degree
_ A ) Frclgram
cC axax | Professione] Eletive-l) 73 25 100 {4 .h
xxsx  |Professional Elective-11! 75 | 2§ | 100 4 4
FO9607 Advance Juva 75 | 25 [ 100 [4 4
| 03T Mograrming |
Freaaa Practical Lal for 50 5 | [0 18] A
05k Adlvanee Java !
Programing _ il
Fitih 7 [mtcimehipProject 50 50 [ 10013 2| 4
6 R |
Total | | 500 20 1160 Credits)
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| & Project :
! Total S0 | | 20
; ) it .
-~ Wk
k
1
as /



B iy

i Credit

Course {nde " Course Name | R N
FO9E0705T 4 |

Adlvanee Javn Programing

v

CO4

¢ Build database applications using JOBC and Hibernate,

i Understand advanced Core Java concepls and object-oriented programming principles,
g8 Drevelop muitithreaded and concurrent Tava applications,
31 Ulse Java Collections and IO streams for efficient data handling. |

B Diesign web and enierprise applicetions using Serviets, ISP, and Spring Bool |

Tindi-T

Unit-11

'IMuliiEhi'vz_uT:l.ing and -'I-'.]nm:un'nn-::}'- Ditfercnce botween processcs | and

Advanceed Core Javs E-I.IIL"L'FH-FEE:‘ELL‘I‘CE nf the Tava p.mgrmm'rdng Innguame
and| object-oriented design, Tapics include Java architectureand | Java Virtual
Machine, package creation and accesa control, end detailed discussion of
inhéritance, polymorphism, abstraction, and encapsulation. Absimel clisses
and inferfaces ars explained along with different tvpes of Inner classes such as
member, stalk, snooymous, and local inner closses. Wrapper classes,
sutoboxmg and unboximg, and annotation basics are introduced. Exception
handling iz discussed in depth, including checked and unchecked éxceptions,
user-defined cxceptions, multiple catch blocks, exception pmpaﬂati.-nn. and
agscrtions.

|

|
[ thecads, thoead lifecwvele, and techoiques for creating threads using the Thread |
class and the Bunnable interface. Thread scheduling, prinvitizs, dasmon !
threads, and svnchronization mechanisms wsing synchoonmzed methods aod
blocks are coversd, Inter-thread commenication, deadlock, starvation, and race
conditions are Jiscussed, The undl alse miroduces concurrency jutilities such as
the | Executor Famework, Callable and  Future nterfacas, | locks, and
synchranizeres, [

Unit-T11

Collections Framework and 10 Stresms- lava {Jnllcctiqns! Framewnri
incleding List, Set, and Map interfaces and their implernenjmium such as
ArrayList, LinkedList, HashSet, TresSef, HashMap, TreedMap, and | |
LinkedHashMap, Concepts of Comparable and Comparator interfaces and the

wse¢ of generics. File handhing concepts are covered using byt strepms, |
character streams, bufferad streams, amd objpect steearmns, Serialization and 5
deserialization technigues are discussed alone with an mtrodustion o Java |
IO

TV

Database Programming using JDBEC and Hibernate- JOBO architecturs,
types of JDBC drivers, and steps to establish database connectivity, Statensent,
PreparedStatcment, and CallableStatement interfaces, handling ResuhSet and
ResultSetietaldata, batch processing, transaction munagement, and stored
procedures. The second part of the unit introducas Hibernate as an Ohject-
Relational Mapping (ORM] framework, explaining ORM concepts, Hibernate
archileclure, configuration files, and mapping belween Java classes and
databasc tables. Session, SessionFactory, and Transaction n'.’u.nagfcm-:nt ane
discussed along with CRUD operations, HQL basics, cac]:inT', n:nricep’rs, ALl
comparison botween JREC and Hibernate. [
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| Web Programming using Servicts, JSP & Spring oot
Fundamentals of web applications, client—server architepture)  servie
architseture, and servlet lifecycle. Handling HTTE requests dnd CpS[IONSCE,

request dispatching, and session tracking tachniques such a3
cewriting, and HitpSession arc explained, ISP archiectore,

mcluding dircctives, seriptlcts, expressions, implicit ohjocts, and|Javapeuans an

discusscd. The ModeView-Controller (MVC) architecture 18

' huilding stuctured web applications, Spring frumework archileguire, including
care coneepts such as [nversion of Control and Dependency Lnjectin, Spring

Ront fundmmentals, advantages, aulo-configuration, starters,

serup are discussed. The unit covers the develnpment of REST [l web servioes
uging Spring Boor, including REST principles, contrallers, Teques! mapping,
ard IITTP methods, Databuse intcgretion| using Spring Data IPA, entity

mapping, repositories, and CRLD aperationg. Bxeeptinn bandl
bngging, scourily overview, and an introduction Lo microservis
are also included.

Fram uw‘ﬂrit - |
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Advanced Java Programming by Uttam K, Roy
1 Advanced Topics in Java: Core Concepls in Drata Siructures by Nael
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| TFI060T05T T Db Sciemwe B I
Lonrss Oubemes e
+ [nderstund the Fundamental coneepls and hifecycle of data FCIEo. &

W Apply data preprocessing und exploratery datn analysis technigques 1o reql datasets.

L ..'. Usc statistical imsthods (o analyze and interprot data. '
£: LImplement basic maching learning models for dale analysis s,

o = Litikize data sclegen vpals and platforms or practical prohiem zolving.
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fntroduction th Data Seclence-Introduction ty Data Scienge, e luLion and |
importance of data seienze in (e modern world, ol af data scieno? in |
iysiness and indusiy, dats science lifecycle, SEEE of data suionoe projects,
typos of data — siructurzd, semi-structured and unstrctured data, Hatn scicnes
i data analytics vs big data, challenges in datd seicnoe, applicuiiu-nn of data
cclenee i henlthears, finance, education, marketing end gocial madia,
pucreicw of data scienes pools and plasiooms.
Unit= 11 Dpta Collection, Data Freprocessing and Exploratory ﬂaﬂ}-ﬁnuﬂ:ﬁs;
Duta sources and data aoqUisilion methnds, wel dala, delahases, APls and
gpen data TCPUSITICS, data cleaning technigues, handling missing VR,
noise removal, outher datection, dald transformation and normalization,
feature scaling, dals integrolion, data reduction, explomtory data analysis
(LDAY, descriptive alatistics, moasures of cenlral tendency and dispersicn,
| daty wisualization techniques, LS of piots und charts fof underptanding dala
p:‘l.l'.'l.ll.'..n'.ﬁ_
[ Unit-TH Siatintical Foundatlons for Data Sckence- lmrndxﬁnn_ti:? prThnﬁlL;-
thory, Dusie probability rulcs, random variables, pr-ntmhﬂit;.-5dia1rihul':s.nn-s-:
discrere ond coniimous diatritutions, normal distribusion, binomial od
Poisson disleipulions, h:.q:n.:-'rh:ais testing, conldence inlervals, coirelation
gt covATEANCE, TEEression analvsis, simple and mualtiple li.m:inr [ogrEssIN,
statistical inference and A role in data seience devision-making.
h]anlﬂmﬁeﬁnﬁur_ﬂat_n Seiences Trtroduction 4 med hine learuing
coneepls, supervised and unanpervised leariing, clessification und regrassion
rechnigues, K-Moarest meighbors (KNN], devigion | trees.| meive Bayes
classifier, lincar and Ingistic reprossiv, cluslering technigues - k-maans and
hicrarchical  chusierng, model  evaluation | melnies. b‘i":rﬂtti.ng and
ndecfitting, cruss-validation, feature seloction, 1'.1'|Tr-:r|1-.lcti-::-'r|. to ensemble
mathods. ~ladfi) o | 1]
Unit- ¥ =5 Etﬁiunw_ Touls, ‘I'!-irg_l'lalu and Applh:u1Innﬁtmdunt':nhﬁ;.ﬂ:§r and
R [or data scicnge, data analysia usihg MurnPy, ['andas and Matplotlib,
overview of Jupyter Nofeboak, mtroduciion 10 hig data mi—.w;ia.. Hadeop
conEYSETn OVEriEw, HDFS and MaplRedugs busics, intraduction to Spark,
real-world daty science Gase studies, | ethical issues 0 dalpy science. data

& privacy and security, fature tremls and career oppartunitics in data scienue,
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1. |Dute Scicnce from Scrateh: First Preincples with Pyibion by Joel Grus |
. Fython for Data Analysis by YWes McKinney _
3. Doing Dato Science: Straight Talk from the Frootine by Cathy O'Nedl & Hachel Schutt
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i coneepls, characteristics, and architecture of lnbernct of Things

scl oS-

'_,i_ Exploin ToT bardvrare components inoiuding sensers. setuntors, snd crmbedded plalforms.

3. Analyze comruniculion mauels and protocols used in loT eI |

d: Dezign and implement oT applications nsing eloud platforms and dala pmalytics ool

5: Devalop practical [ T-buscd solutions fior veal-worid appi"[cal.i.nns-

[oNIT -1 — [ Tatroduction o ﬁuﬁﬁﬂmﬁﬁﬁmﬁ aractcristics, pad nabling |

| | rechnotugies of jort. The unit explains 10T rchitesture, inehudin panception, ||

|| | transpart, prowessing. and application \ayers. 10T :msystcrﬁ,; 1T destgn |

| methodolopy. and  comMIHATEeN af ToT with praditionid interngt and MM

| commusnicalion. W ATIOUS real-world 10T applications euch a5 smaTt hotmes, stnart

S u‘rr'*f@auﬂafgaﬂtfm_«n_ﬂ.'-zdiﬂiauuam_aﬂ_m are introdured: __|

|[n-'1' Hardware amd Embedded Systems JloT nacdwars cofmponents anid
embedded  platforins. (i explaing EemSars, acinalors, WEnsaucers, and their |

| injerfacing. The unit COvers rmierocontrollers and MICrOpIOOEssaTE ased in loT

| | syslems, cuch s Arduing, Rnzpherty Pi. ESPE26HESPIE, apd ARM -based

|| | poards. Basics of embedded ngramrnlng, real-time operaling AR E (RTOS), |

| | power iunagement, and hardwars commumicaiion - nterfaces Like GPIO, UART, |
S-F!ﬁml 20 are dis:riaﬂed.

S

oM - | el Cpmmunication and rTetEn?kiFEETT:nﬁFmﬁFmﬁﬁ?dcTsEE s |

|I device-to-deviee, device-lo-eloud, andd device-to-gateway. The unit covers shoit- |
range 2nd fomig-Tange communication rechnobogies including BFIL. NFC, |

| Buetoeth, Zighce, Wi-Fi, LoRaWAN, and celtular networks. 1ok proto cols such

| | as MOTE, Cot¥, TTR/ATTES, and AMOP are explained along with I ||

| a:ldrcg.smgir_-.rﬁ,_md GLoWEAN.

FONTT TV [ 10T Data Mnnuge_mﬁt_ﬁd._cmﬁuﬁgﬁﬁﬁﬁaTﬁ.ﬁE anl cloud |
| micgration in loT systems. [t agquisilion, siorage, and pr-ncu.:nsing of sensar
| data, The nnil cxplains 10T msddbewrare, RESTIul web sopvices, and Alls.
|| | 1nteprotion of LoT with clond plalformms such as AWS T, Microsoft Azure 1aT,

| and Googls Cloud 10T is discussed. Basics of edge compuling. g COMpUEIn, |

| Aaty analytics, amd visualization dashboards.

l_i.ﬁ"-lﬁ'_-? it Security, AR licaticns ETHndﬂta\TmuaE—En_m_itﬁEﬁEEﬁ_mﬁ A5
P :

aphrant ication, quthoyization, data privegy, ST unnunug:l:]jl'lnn, and device |
|| | nanagement. (i i pRCryptin 1echnigues, ey IAnag _:nr., and  soepre |
| frpuware updates. Cose studies of 1oT applicutions i smart healthears, amart |
| llg,-rid, gmart pransportation, enyirgnmental monitoring. and -ndustrial 1oT are ||
| et sloug with ethisal el 41 sovial issues 10T | ——
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_i# :' s -\.I!.-. :I N
LT Undersig, the Crocepty, PIOCess, arc[mm:ru.u'n:_. touls, and Applicatipng ol dyig Mining zpg
. - 5- 1

3 I o Lhl el L L
Apply daga Preprocessing techniques meiuding dan, Cleaning, UEegraling, Epnstirmatyag,
and reduation 1 PREPare quality gagy Lot mipjng, [] 1]
TAnalyze \rAnsact ipng| datazets US g AEL0¢iation mylp Mining Yechnigues gy, a3 Aprforg, Fp.

TOWth, and ECp A e discover Irequept baticrns,

_ Build any evitluaje Classification gn Prediction Models wusing deciziyn rees, Havesia,
Methods, k- SVM, ang Tegression techniques,

' Perform tlustering anq DUllier analyyis Usiing HPPropHate aipg Fithms ang AESE88 Tenl-pne
data mining “Pplications i) cthica] apd Privacy Consideratiog,
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1. Jiawei Han, Michelint Kamber, and Jian Pei, Data Mininp: Comeepis ﬂiﬂd;
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¢ Outznmes (C)s)

t Understand the fundamentals, evalution, aid architecture of cloud compuoting.
Explain cloud service models, deployment models, SLas, and clowd econormnics.
Apply virualization, cloud intrastrucluee, and Devllps pragticas on cloud platfims,
: Design and deploy eloud-based applicatzons using mademn clo ud servicas.

[5: Analyze cloud security, priviey, legal, and real-waikd application issues.

UNIT -1

| Introduction to Clead Computing: Basic coruepts and evolution of cloud

computing, dJdefinizions, characteristics, benefits, and challenges of gloud
computing, cloud  compuling architecture, cnabling |technolngics,  aod
comparigon with aditional computing madels. Concepis swh as ufility
computing, grid computing, and distributed computmg are alse discussed. Real-
wartld applications and use cases of cloud cemputing,

TINIT =11

Clond Service and Deployment Models: Cloud service models including
Infrustigcture as a Service (laa®), Platform as a Service (Paal), and Softwars as
a Service (SuaS), features, advantuges, and limnitetions of ¢ach model| with
examples, deployment modeks such as public choad, private cloud. hybrid eloud.
and communily ¢lond. Serviee Lovel Agreements (3LAs) and clowd evoncimics. |

| Google Clond Platfoem (GOP), Concepis of DevCips, contimuuus integration and

Virtualization and Cloud  Infrustructure:  Introduction  fo [:ppii:aiiun
development and deployment on cloud platforms, cloud programming oaodels, |
APls, and weh services, deploymenl and managemenl af applicabions on popular
chopd platforms such as Amazon Web Services [AWS), Mictosoft Azurs, and

conrinucus deployment (CLCD), microservicss, and serverloss eommputing.

8] R Y

| analysis tor prediction.

Clond Platforms and Application Development: Introduce classification and |
prediction technigues used in data miming, decigion tree induction, Hayesin
classifoalion, and rule-based clagsification, k-MNewrsst Meighbor (k-NN), and
suppaort vector machines (SVM}, medel evaluation techmigues such as confusinn
matrix, accuracy, precision, recall, F-measare, and cross-validation. Regression

Cloud Scearity, Management and Appllqntlnﬁg: Dreline sceurity managament,
and wdvanced topics in cloud compuiing, cloud security threats, identity und |
aocess management, dete encryption, and securc cloud archivectures, Clond
monitoring, billing, snd resource management, cloud applivations in arcas such
as hig data analytics, Intemet oI Things (Lo T3, arlificial intelligence, and disasler
recovery, along with legal, elhical, and Eurnpli:'.m-: [BHLILE.,

Bnnls

-

IRVl i



. Rajkurmar Buyva, James Eroberz, and

and Paragigms, Wiley,

2. | Kailash Jaynswal, Ciond Comprting: Black Book, Drcamtech Press.
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rse Outeomes {COs)
llnd-:mm:nd luniamental algorithm concepts and complexity analysis using asy mptatic

nulntmna

iﬁﬂﬁiD:mEn algorithms using standard parsdigms such as divide and conquer, preedy, arnd

".']'I.-IIJII.lL prug,rmmmg

2 Apply sorting, searching, and graph algorithms to salve r.:::-mpul.:t:-unul prohlames,
malyze amd compare algorithim p-ﬁ:rﬁ:urmamc in terms of lime and space .eﬁ'h.d:uc],.-
152 Implement and test algorithms using appropriste duta structures and pru_gd.mn'img |

Introduction to Jtlgn'rlthms. Complexity minlysis & Commuticalion:
Litroduction to the concept of algurithms and their role m prablem solving,
algorithm characteristics, pseudocode representation, and problem-solving
strategies, time and space complexily, best-case, average-case, and worst-case
sralysis. Asymplolic oolations such as Big-0, Big-1}, and Big-8, basic
pl:rtl:lnm.u-;,: n:vajuatun -:-f 1Jg¢:umh_|_'|]s

- Algorithm Design li:mm:[uen' Fundamental algorithm design parsdigms,
divide-and-conquer techniques with examples such as binary search and merpe
sort, gresdy algorithms with applications like activity selection and minfmum
spannming trec. Dynamic programming concepts including optimal substructure
and n-‘-"EI'EEj:rplL'lg Suhprl_'ul:l-l::ms with ]'.lrnh!-:mt: such 15 ki ps-u-;.fm and matrix chain

"rm'tlng and be:.ﬂ:hmg .-tlgar.ltllma. ﬂmn‘:hmg and soring lechnigues, linear |
search and binary search methods. Sorting algorithuns such as bubble som,
selection sou. insertion sort, merge sort, quick sort, heap sort, and radix sort with
thelr complexity mnalysis and wse cases. Comparisop between inlemal and
extornal sorting methods.

Craph Algorithms: Graph theory concepts and graph representations, graph
traverzal algorithms such as Breadth First Search (BFS) and Depth First Scarch
(DFS), shorest path algorithms including Dijkstea’s and Bellman-Forsd
algorithms, Minimum spanning tree algorithms such as Primm's and Krusksl's,
Applrcations of graph algorithms in netwarking, routing, and scheduling. Case
studies on wlgorithmy in healtheare, ransport, fingnce & Social im pact of
optimization snd autormalion.

| Advanced Algorithms and Applications: Advanced alporithmig t!;:-p:lcﬂ and

applications, string malching algorithms such as najve sliing mu’cqhmgE and
Kruth-Morris-Fratt (KMP) algorithm, intreduction o NP-completeness, B and
NF problems, and basic approximation algorithms, Applications of algarithms in
argas such as data analysis, optimization, and real-world compulational
| prahlems. Respunsible use of algorithms in decision systems.
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“Canrse Oulcamed (COS)

$COE Understand dvanced computer network architectures, madels, and pratogol Slack
gwnkiion.

& Analyze manspor layer mechanisms including cONgestion o contenl, fow conirel, and Qos.
Apply algorithrmic and gruph-based techriques for routing, seheduling, and traific
manapement.
f3d: Cyaluate network pn:rﬁ:-nnanm ysing routing. shomest path, and pplimizatin steategicd.

y 1. ]dm:ufj, petwork gecurity 155U and epply aivaneed nebworking comeepis tol resl-world

& |
|
[
Ml -1 _'|_ Adv nm:u.d Nelw twork Arr_hlti:l::tu re nid E'rﬂtui:uh D‘-':rmﬁ::_wlﬁ Mmﬁ 'l
netwark architeciures and layered protocel dagipn, U51 and TCT/IP models with |
‘ | cmphasis om moedern protacol stack svolution, Advanced franspart layer conceplts |

sneluding TCP congestion conrol, fow control, S control, wnd Quality of |

Servica (Qn3) mechanizms AT djgoussed. The unit alsa introduses Intornet \
|
\. L"!'-ll’[—_Il |_A'b|,;|:rnthm Design Tﬂhmqur,s Fl.mn.lame.nml a.'ngunl:hm des'gn ]-.ua-:li.lgﬁ,

| routing architechurs and autonomous SysLEms.

| | divide-and-conquer tcchnigues witl examples such ug binary search and MEES

ot | proedy algorihms with applicalins like netivity colection and minimum ‘l

| spanning 15es. Lyymatiic pmgrumming consepis including eptunal aharructuse |

\ and owverbapping qubprobloms with pruhlems such 5y knapsack and matrix chain |
| mu ltipicatio, Backtracking und wranch-and-bound techniguss. | |
| UHNIT - 11 Sorting and Bearching Mgnnthmm “Zearching aud g sorting 7 teclnigues, ligesr \
| | search and binary search methods. Sarting algorilhms such a= bubble =0T,
| selestion sort. ‘nsertiof sOrt, MCTEE SOT quick sort, heap sor, and radix sott
\ | with their somplexity analysis and usc Gassi Compariset petween internal and
| extornal soriing methods.
Iﬁqﬁ T | Gragh Algorithms: Graph —hoory concepts and | peaph mprrs.ﬂp?um_ﬁ |
\ | sraversal algorithms quch as Hreadth Firsl @ wqrch (BFS) and |Jr;pﬂl:| First Search |
| (DES), shortest gpath  algorithms ineluding  Dijkstra’s dnd  DBellman-Ford |

| \ﬂlj,ﬂ:rilhms adiniminm spanning ree algorithms such a3 prim's and Kruskal's, \

|1_.-"i'~.IT v I_dwameu:l tm-nmhmg m3 and .-Lppl-n_ntmna* Adw:mr:c. e.ig,-:-mhmlc; u:-pu::s. an_J
1 S —— g

v " W [ 7

Applications of graph algorthms m petworking, TUUting, and scheduoling.




b T R

npplicativns, siring matching algarithms s6eh a5 o string raatching and |
r1plr:rI:n

Bnuth-Morris-Fraee (KMP) algorithm, introdustion to N-con eus, P nd
NP problems, and basic approximation algorithms. A,np].im:i-m]:l-}h lgarithms in
i

Weas sech as Cate analysis, optimization, and redl-wia

compuiational

proolemns.

Text Boolks

I, William Stallings, Figf-Soeed Networks and ftermats, Poarson., -
2. Behtous A, Forauzan, Dhata Commmnications and Metwarting, MoGras-Hil ]
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| E1en7oeT | Theery of Cumpuitslion | | B . | :||

ourse Outcomes (CO5)
COL: Understand the malhematica) fourlations and significance of (he Theory of Computation,
-B%: Design and analyvee finite avtomuta and regular languepges.
B _}: Explam context-free grammars and Pushdown automaty for language provessing,
b Analyze Turing machines and computabilily concepts including decidability,
COS: Classify eampulationsl problems using complexity classes and reduction toechnigues,

UNIT -] Introduction to Theory of Computation and Finite Aumltmtn-'r']mur_l.-’i af} | [1]
Cumpuration and its significance Languages: Alphabets, string, languags, basid
operatsons on language, concatcnation, union, Kleens stur. Determiniat o {:’mi!e
autommats {DFA), nondeterministic fnite autemala (NFA). and their

i equivalence, Ethical limits of computation and decision prohlems

UNIT -1 Regular Languages and Regular Expressions- Regular lenguages and

docision propernios such as membership, emptiness, and aquivalenge,

Minimization of finite automats and the pumping lemems.

LSTT — 11 lf'Jnnff:l:-Fr&& Grammars and Pushdown Aufam ata- Cantext-free gmﬁwmms
(CPFGs) and context-free languages, Parse trees, ambiguity in grammars and
granunur simplification techniques. Pushdown autonmita (PT2A), their operation,

and equivalence with context-free Rramumars, Applications of CFGs in

programmming language syntax and comipiler design.

LNIT ~ 1% | Turing Machines and Computability- Structure und operation of Tufing |
machines, variancg of Turing machines, and flye Lhreh-Turing thesis, | |
Recurdive and recursively ciumerahle lunguages, halting problen, amd

undecidable problems. Reductions and their role in proving uncecidability,

UNIT - W Computativnal Complexity Theory- Time and spmpCe cnlnplf:xifj,', m:im]uxhy
classes such as P, NP, NP-Complete, and NP-Hard, Pulynomial-time reduciions
and Cook’s theorem, [ntrodusction o approximation alzorithms and (he

| impartance of complexily theory in practical COmpiiting
Text Books

|, Michacl Sipser, fatroduction o the Tieory of Computation, Cengage Leerning.
2. Joln E. Hoperoft, Rajesy Motwani, and JeiTrey I3, Ullman, fatroduetion to o ufomata
Theary, Languages, and Computation, Pesrson,
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FIGG00ST

[Yeop Learnmg

AR

'|'|-l-:: r}i;_-. s,

5¢ Quteames [C0s)
: Inderstand nearal network imdamentals and core deep learning principles,
SO0 Desipn and train deep nevral networks using appropriate architectures and optimization

B8 Apply convnhitional and recurrent neoral netwaorks fo real-world daca p 'ﬂ-lﬂTu.
s Analyee oplimization, regalarizetion, and evalualion techniques in deep kearhing mndcla
(¥ Implement deep learning solutions using modzarn frameworks with ethigal considerations,

Introduction to Neural Networks and Deep Learming-Tntrgihices the basics of

neural networks ond deep learning. Biolpgical insprration, jurilicil neurois,

ectivetion Tunctions, and perceptron models. Multilayer feed-foraard noural
networks, boss functions, grodient descent, and bagk ;rmpigatlf n algorthm.
Challenges in training desp netwocks and the evalution from trad fional machiie

learning o deep leaming

Deep Neural Network Architectures-Teep foed-farward naural netvorks and

; . 1L LA
iraining technigues. Weight initialization, oplimizalivn neﬂ'lflﬂs sich A
siachastc gradient descenl, mormentam; RMSProp, and Adat optimizer.
Repularization techniques inctudmg LIAL2 regularication, deapopt, and hetch

parmalization. Hyperparameter tuning and mode] @viluation geehnjues

UNIT ~1
LINIT =11
LIMIT - 11

Convolutivnal Neural Networks (CNMa)- Convolutiona! neural networks and

their application in image and video processing. Cnn-.-nhuinni pooling, padding,
un siride operations. CNN architectures such as Leet, Alex¥at, YOG, ResNet. .

and Inception, Applications of CNMs in image classificatiod, object delectivn, |
i

| amd [eoe recognicion |

UNIT - IV | Recurrent Meural Networks and Seguenee Models-H%H | architocture,

vanishing and exploding gradient problems, und advanced arghitestures such as
Long Shorl-Term Memory (LSTM) and Galed Recusrant Lnies (GRLY.

Applications of RNNs in nutural languags proesssing, speech recognition, lie-

series forecasting.

UNIT - v

Advanced Topics and Applications of Deep Learning-Auto encoders, deep |
belief netaorks, seneralive adversarial networks (GAMzE), am‘ll trafsfer leaming,

Meep leaming frameworks such as Tensorklow ond PyTorch. Ethical issucs, hias

v

in Al mudels, eaplainable Al, and fUiurs tremds in deep learnipg




e d TV pama SO0 Fregrmra {5 L6
1. lan Goodfellow, v oshua Bengio, aod aron Courville, Deap Larring, MIT Press.
5 Charu C. Aggareal, Werad Metworks and Dgep Learning, S [MINEET.
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sCoorse Outcomes (COs).

B0 Understand fundamental machine lsaring cancepts, workflows, and application areas.
2: Apply supervised learning alporithms for classification and regression problents,
13 ,-5_|1a1:||1|_-, unsuperyised learning technigques for chistering and paiteen discavery.

s Evaluate machine learning models using appropriate performance metrics and
validation methods. [
CO5: lmplement maching learning soletions uaing stendurd toels with sthicel considarations.

| LTHIT — | Introduction to Machine Luarning—ﬁum.upl of machine I;:arm'ﬁg and its
relationship with artificial intelligence, data mining, and scatisties. Types af

. machine learning such as supervised, unsupervised, and reinforcement learning.

Fxplaing the maochine learning workflow including  data collection,

preprocessing, model training, testing, and deployment. Applications of machine

leurning in healthcars, [inance, e-commerce, and aocial media

TUNIT =11 :E:upen'ismj Leaming — Clusi‘ﬂuﬁunuﬂupm'viﬁmni.ca.i‘ning - Classification,
lincar clossifiers, logistic repression, k-nearest neighbor (k-NM), najve Bayes
classifier, and decision tree leaming. Eaploins ensemble imeathipds auch as I
bagging, boasting, ond random forests, Model evulustion techniques including

confision matrix, accuracy, precision, recall, Fl-score, and ROC curves

UNIT - 11l | Supervised Learning — Regression-Introduces regression lechniques for |

oredictive modeling. Simple and multiple  lmear regression, polimomial

S
repression, und regularization techniques such as rdgs amd luzsy regression.
Eaplains support vector machines (3VM) for regression and busig congepte of
hias—variznce tradeodt, Performance metrics such as meen sguared errar, mean

ghsohne ermor, and B2 score

UNIT =1V | Unsupervised Learning-n]usln::mj pwthods such as k-means, ]1Ear=a_rn'hica'1“

clustering, and DBSCAN. Explains dimensionality reduction  technigues

including Principal Component Analysis (PUAJ Association rule k=arning
concepts are introduced along with real-world apphicalions of unsupervised '

| lzarning.

TNIT =W | Advanced Tupics and Applications-Basics ol neural netwarks, miadustion i |

desp learning, and reinforcement learning concepts. Explains model selection,

hyperparnmerer mning, and cross-validation technigues. Cthical igsues, biag in

L machine learning models, interpretability, and future trends in machins learning. |

o y ) W/ 0
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1, TomM. Mitchell, Machine Learring, hicCrraw-TTIl
7. Ethem Alpaydin, [ntroduction to duchine Learning. MIT Press.
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