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Nemz Thss spemificmesn t=bdy dl] be r==xd = 8 pr=rt} ok b= = —=b—n =4 fr=t=ru [Do
eet] Vozrtsation of merka i thy cvab=te= =y vory cEpiaty Do e B e

Caurve Outcoma:

Allay benvming the course, 1he sturtrmis xhoakld be =hie to

Denemrute Bho fundenznixs of Pyfhon progsmmr—rng by eemg vorishbes, 43 fypas,

COI | operrtaey conwnl stroctunes, Amcice, B dieticrzmies e edgact-ctkniod prep=—r5
concepts 10 devednp Pydhnn prsgroma

—_— Deovelop Python applicatinns by applying modater prygrmniniesy, e Amding, ensoption
lrandfing. tenting ecchnyywgs and remaahle codo o sodve rualvworbd computationul grehtoms

co3 Deaign  Enteroctive  applicatken vibay Fydbos [raries for geme deawnfopocrt  dhets
vinuliatran and daota procewring by wiliang Pygome, Mistplotlile Fy gul zmd APT fogrataon

O Buikd dynimic web appheaitons wung the Djanpo fmmework by bmplemonting modol:
tomptarcy, viewk forms., authenthcation and databmse emanzrmoit.

cos Doploy und cvaluste Python applicamtions by apply ki, sollwae Lesting, sersion cantrol,
dobugging and weh deploymient techniques msing Gir. Bootsitnp and Heroky.

Insfrucitora] Method:

The course delivery method wiH depend on the conient requerements and stdemy needs. Tlre twachor,
additian Lo the conventionnl (eaching method by the blackboard. may alse ez yny of the tools such ay
demonstration, role play. quizzes. brainsiorming. MOOCs, zte.

From the content, 10% of topics are suggested for flipped-mode instruction.

Students wiHl utiltse supplementary resources. including online videcos. NFTEL/SWAYAM videos. c-
courses. end Vinunl Laboratorics,

The internal cvaluation wiH be done on the basis of the CCE-Comtinuous and Comprehensive Evaluation.
SEE: Scmester End Evaluation will be conducted & the end of cach module for the cvaluation of the
performance ofsl-;.ldcnts ia the Jaboratory.

Reference Booless

[1] “Pythan Crash Course” by Eric Matthes
[2] “Python Programming: An Introduction to Computer Science” by John Zelle
[3] "Automate the Boring Stuff with Python™ by Al Sweigarl
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zppllz=tiea che=iM ey wimhog moer crglanmaes lepr cood ot
fancri=nnly = reoarn pratese=d pa==s t= =<homni=—l| o=rs Ih=p ¢
b=t twra o= m=counii the shaded sh=uld oy ther =y e0 === =4
eodily enl) d=ir owd wenrty o] e otves =heT e Fe===d
dxin The appl=sten thauld hove # &marmese and usddy otz o
begroied CSS. < I fotma. aud ohour oavigzile= Tite b siweid
denumutiic 3 GH rrpsitory omntaining mulnpls memniveg i az=mneits (e
show projrane dovebupiomit of Do appisunen Tho wsskoy sdedd
pzecaz the dephged appflemizin =snd sorify drn da asgor featzros ==tk
correcily in the Heo envtromnoml. When = e coquirmenn 5 jpneen, the
mntont shoadd smofifr the pppeagwiats wodel. nuaymdime fomn. st URL
amd tmwplate componmmss withtut brnking cutmg [ostoostiy  The
anadeny zlyould ateo oxpluin. eming tholr own =pplivasten. how Modoke
URLx, Views., Temiplows, Famne Duishre  Authotkention.  =od
Aulhorizztion work together to form the complete Django spplicatimn

(3) Develop = 1Y eege web appikathiia for panaping & callectlon of real-
wouikd roeamis. (18 szarks)

The teacher should cyalunte whether Hie student can indepondently ect up
o Diango devetopmom environment and sucecwsTully run fhe praject The
stuclent should demoommio = working DYange project with a properly
cranied and reglored applennon. The appiicauon ahbould coowtipn a
meaninglidt databaso model with at Jeas four (clds and soceossfubly
applted migratfons The stodent should demonztrnic the Djsnpo sdmin
ponel by croufing ot loast five rocords, moudifying ane record, and deleiing
ono reocord. Thie oppRoation shiould cotriese sfored rocords frorn the
dntabase and disploy tham dynomioally through a web page. The studoat
should domongtmte cormoatly configured URLs and views by novignting to
the required poges. The appHeation should use a base tumplate and child
tomplntes with templnto inhoritance apd provide both rocord-fist and
racord-detot] pupes. Navigation between 1he Hst and detni] poges should
work oorroctly When the tonoher raguicsis # madifiention, such os adding o
now model field, the studant should update e model migration, doiabase,
and relevant pages cormactly. The finnl applicntion should run without
arrors and demonstrate that the student can modify the existing Django
appltontion without robuilding # from scrutch.

Suggested Speciicntion Table with Murks:

Distribution of Marks %
(Revised Bloom's Texoaomy)

Remombrone | Undersionding | Applicntion | Analyze | Evaluate
Level Create (C)
i e(R) ) (A) N) (E)
VWeighinge % 10% 209 3596 15%6 05% 157
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QY ANMAMBART B<ETITULE QF FEF HraX DY

Metds Dztathese pogrmsoan Megotaos onmmmmgowdy. Dy pdbmes. Rkt
repetrate URL eeetbesp Vigmwr Torrpheses [eymphuoy wedoritzere,
Dyr==s o=t (unscd doad [Yergo Gama. Meslal Toos Tiew
volidsnm Crozze. Ramd Updste, Delete (CHUD). Redweas Ussy
ropnaratien Avthembontion,  Legie Lol U‘L"f'l..';ctmc thi1a,
Aaboruziea Accre pppitietizma Oungrdhy CSS besipratemy
Agplbezen o lez. Gl mpoiltan, U coeomie YVorless comtrel,
Deploy mune prpzratren, Production saltings, Dephey miesa

Practicak
73) Crale D)==;0 Eus [comment
74) Cremiz DYango Projeet
75) Create Django Appilestion
76} Create Dara kol
777 Databage Atamtion
Td} Admin Data Mannenren)
79} URL Routing
80§ Dynnmic Viewy
#1) Dynamtc Templates
B2} Add Data Form
#3} Edit Daa Form
84} Complete CRUD Waorkflow
85) Uszr Registration
86) Login and Logout
B7} User-Owned Records
88) Stylc the Application
89) Git Version Control
90} Deploy the Application

Evaluatton Method :

Sr. | Evalaation Camponeat

SEE CCE
No. (Maria) | (Marks)
| [Develop a muld-user Djnago web 10 -

application In which registered users
can create nond mnnagse their own
records.: The practical wjll assess whelher
the student can move beyond basic Djungo
pages und cresle o functional multi-user
web application.

2 | Develop and deploy a complete Djungo 10
web sapplicatios for a renl-wortd #se case.:
The practical assesses whelher studenis can

Python Programming -BET2EE 13307
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pame @R Epd-nbgieag avifEEEs,  REIOIHE e gunt Save
esfoulifn Sccredwiard FHpk seone. Level imghing DHTkuly progrewbun,
tnovemtng epeod Stan bupoly, Qe gxelvarion. Qame rowel Cowmplerz
e architectne

PrucTicgh

JT) Crenie the Allen nvagien Project Enviromnent
3%) Conflyguinble Gmine Settings

39) Exent ained Frmme Mamuegement

340) Cremte thre Shisp Claes

a1) Rayboard-Based Ship Movement

42) Contingpgus Ship Movement

43) Crente the Bullel Class

44} himpleman e Fue Mechanisis

45) Gullet Lifecytlc Managemeit

46) Croale the Alien Class

47) Build an Alien Flest

48) tmpleman Flear Movaiment

49) Bullet-Ahien Collision System

50) Ship Collision and Playwer Lives

51) Game Sinle Manogement

52) Scoraboard Sysiem

53) Levels and Increasing DilTioulty

54) Complote Alicn Invasion Applicsiion

Evalanilon Method :

Sr. | Evaluntion Composeat SEE CCE
No. (Marks) | (Marks)

| [Develop =an Allen Fleet Shooting
Applicetion using Pygame.: Swdents will
extend their understanding of Pygame by 10
indepondontly developing an  intoractive
application containing a player-controlled
ship. bullets and a moving alien fleet.

2 | Develop and Demonstrate a Complefe
Alien Invasion-Style Pygnme Game. :
Students will independently develop or
complelc a fully functionnl interactive 10 =
Pyzamc applicotion thnt integrates the
complete knowledge ncquired throughout
the modulc.
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lead cuges. ineluding 3 Hve domonstintlan «f. 5 defirersve tous (RRET Kz
rewnludton, and apdated ks foflow sy e on-the-epat revurrarmmy change
requext Ulidmatoly, mivke sre awamlied based oo an ent-to-end proctront
domonstrmion  showing date pemiitiercce acrove rovkarls, £henA cedz
modulanty. passing o1 suste=. and the students brisf archizciural
explanagion.

(3) Develop a2 Mera-Briver Stadeal Rocord Masagemceut Sysicim (10
fuarkn)

This pmcticnl asscasment evahmica the sfudeni’s b1ty to buld 2 robuet,
mrernctive studont manapement sywem In Python usng mruchred data
cystom modulas, and defensmive inpit validation Evaluanion rolics on
oxamining 8 muli-file architooture (e.g- ominpy and studeni_vhls py)
where major operatione—such as adding. searcinng. opdating, and deketmg
rucords—are sepamled ento modular {uactions demonstenting parametzr.
return valuos, ond defouR arpuments. The student must demonsinte 3 pro-
populnted collaction of nt least five studont rocords formatied as a fist or
diotionary of nested rocorda contaming LDs. asmes, ages. courses. and
marks. Marks are awarded basod on an fmoraclive menu powered by #
while [oop that uses brank for exit routines and continue to gracofully
handle invakid user choices. age/marks validation. and duplicaic ID
provontion wihout crashing. The student must conducl an end-lo-cnd
workfow demonstration showcasing viewmg, adding, searching, updating,
and deleting o record, foFlowoed by confirming its removal. Addiuionally,
the siudoni must demonstrale resifience opgmnst mvafid &puts and
successfuily adapt the npplication Bve o asked by the exammner (o infegrate
an pdditional data field into every record

Object-Orlented Gemie Applicntion Development Using Pygamie:-
Introduction to Pygaine, InstaHing Pygame, Project structure, Creating a
Pygamc project, Initinhizing Pygame. Creating a display surfoce. Window
dimensijons, Background colors, Event loop, QUIT event, Main game loop,
Updnting the screen, Frame refresh. Program termination, Classes in game
development, Creating a ship class. Constructor. Imaope londing.
Rectangles, Positioning objocts. Screen boundaries, Keyboard events. Key
3 | press, Koy roloase, Movement flags, Continyous movement, Horizontal | ;5 20%
movement, Proventing the ship from leaving the screen, BuHet clnss. Object
creation, Sprite-like game abjects. Bullot position. Bullet speed. Bullet
movement. Firing bullets, Bullel groups, Managing multiplc bulcts,
Removing off-sercen bullets, Limiling bullets, Collision preparation, Alicn
class, Creating individual aliens, Crenting rows, Creating columns, Flect
generation, Spacing, Fleet movement, Horizontal movement, Boundary
detection, Changing fleet direclion, Moving flect downward, Rebuilding
flects, Collision detoction. Bullel-alien collisions, Removing collided
objects. Ship-alien collisions. Game statistics, Remaining ships, Resclling
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displmys finel courne bvformothmy samg & ple sad prodaees correct
restlte Tur Biph~ ovoregon and low-perfrming studeitl tey cnves

latermedte Pyihon  Programsibsng, Faesctlore, QOFP,  Fley,
Esceptions waidl Teutlng- Diclomariey. Key-value galon  Creating
dictiomnries. Accersing vahites Asldlag hey-value pedrs, Modlfy ing snluey
Remaoving values Looping thruugh diclionarigs. Nested dictiooarics. Litts
of dictianaries. inpul{z. Nunwrreal mput. while loops. Loop condittons.
Flogs. break. continue. lmemctve progprams, Lists wibh whike loops.
Dicthnaries with while loops Delmng (unctions. CaHimg [unctions,
Parnmeters. Argumenis, Delonll arguments. Retum values, Passing Fits,
Arbitrory arguments, Modules. Tmponring modules. Classes, Objects.
Atiribies, Methods, Conatructon, sclf. Insinnce dota. Inheritance. Parent
chasses. Child classes, Method reuse, [mporiing closscs. Reading Mles.
Writing Ales. Appending fikes, File paths, Fie errors. File Not Found Error.
try, excepl, Exception handfing, JSON, }Json.dump(). jaon.load(), Testing.
Wiy Leating matlors. uniltest. Test coscs. Tesling Functions, Testknu classcs.
Asaettions, Test-tdriven buprovement, Expanding applications safely

Fracticak

19) Student Profile Dictionary
20) Nosted Student Databasc
2 21} Prnducl.lnventury Syslem 12 20%
22) Intoractive Menau Program

23) lnternctive Invontory Manager

24) User Input Valldattan Challenge

25) Function-Based Calculator

26) Student Management Functions

27} Modulnr Utility Eibrany

28) Class-Based Student System

29) Cluss-Based Inventory System

30) Inheritance-Basod Management Sysiem
31) Text File Render

32) Safe File Processing System

33} JSON-Based Datn Storope

34) Function Uni Testing

35) Class Testing

36) Freclance-Rendy Python /\pplical}ion

Evaluntion Method :

Sr. | Evaluation Component SEE CCE
No. (Marks) | (Marls)
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frmmform  thelr  Python  and  Djange
Lnowledge bto o ecalbisz, Dnctlooe] sind
drphyable veb appllzelioa

J | Develop & Dionpo wzh uppllafiorn B - 10
mtapagiig 2 coffectlon of reafowortd
rocordel Suulents wilt dependomitly ormate
a Rmellonal Django webk applicutlon Hae
demansisuies the Enendlutlons] congepts

Totad 20 10

Esamination style

(N Devehop # wuHbuscr Blapgo web aphHcation ia which meglsiercd
g@rety cal erente aad marege thelr owa records. (I8 marks)

The teacher should cvalume whether the mudent can develop a workbng
mulitbuzer Django applivation where cacl registered w®ser con
imdependontly mannge their own recorda. The student should demonstruto
stsccessful user registrotion. bogin. and logout, wilil prolecled pages
inacoesslble Lo unaathenticated users. The application should allow logged-
iB users to creale new recorls theough g validated fonm and automatically
asslgn ownerahip of cach record (o tho correct user. The student should
domonstrale complete Create, Read, Update, and Delete (CRUD)
Fanctionalty through the wob interfoce. Record Hst and detail papes should
retrieve and display Information dynamically (rom the databnse. Using two
different user accounts, the student should demonstrale that ench user can
sce and manage only teir own records. The teacher should verify that onc
pser cannot view. odit. or delele nmother users protected roconds.
Successful operations should provide zpproprinte confirmation or redirect
users Lo e corroct poge. When the teacher requests a change, the student
should correctly update the model, migration, form, view, and template
while prescrving authentication and ownership resiriclions. The [ingl
application should run without errors and demonsirate secure muliis=user
record management with warking CRUD, authentication, authorization,
and examiner-requested modifications

(2)Develop aad deploy &8 coniplele D[rago web appHeatlon foy a reul-
world use cuse (18 sinrks)

The teacher should evaluntc whether the student can independently develop
and deploy a complete Django web application for 8 moaningful real-world
usc case. The application should demonstraie a properly structured Djongo
project with working madels. database migrations, admin interface, URLs,
views, lemplates, and database-driven dynamic content. The student should
demonstrate caomplele Creale. Read. Updnte, and Delete (CRUD)
operations using validated forms with appropriste  redirccts.  The

Python Programming -BET2EE 13307 Poge 13 019
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) Dex=lop = oompiser APlp==trrd Bote fzmzhyos s=F §iemstiowe—
Apgiic=rien. (HEzarka)

Tho =t rioedd Sommm—rr B ety &7 nomer bas deg G== g
p=28x AR ey P By mnd weflde the AF] cogom— b pree=——xq
the Az The pepde—= tfeeddd caoeet momeeep ] ooty = ¥
m::nﬁf‘:@ﬂ&d:s:dpcmm.pg::piz metepd e == mub oo

-85 T X SEITIER. OO, OF IS ceqerinme Tl =t
d::ﬁ:m:nnﬁyﬁ:‘:lyhr_‘f-)ﬁlmﬁhnaﬂﬁu:ﬁm—_.%ﬁ._
The ppiee—ira reb] oge== = joxd Pop e=—=gpf&] yr—tteme—,
= o ot weslinecs shtee gt seg o
couxronid e, Sekid oo :Lu::':r;m:::dé:-.phy
=y el oiver merIps weiduret o=y The somfery
Maphmmbhé_aﬂo“sﬁmﬁzﬁﬁmfzqﬁ
Eoccnzioy, ealyrh mad viEdiztice. Whon i oa——r =& =
A goery er 2=y ws rogere=rrl. the rppbertoea mhaetd mas—rimadly
cpd=te B retrizved d=a. procoomz. abestzthes, ool v liprrsey. The
cppBerton thood orecmze msmominfolly witdewd cmon o=d rodese
reaurroe, me—=riol, rod swel-proserdnd cabytic] rosis boocd oo
dyr=milcully retricved d=ia

(%) Bevelop 5 Pytloa Data Experimint and Viszzlimtlon AppGeatios
(10 carks)

The shxdest should demorytrate the sbilay o zoooaie o ditmaa of
c==crical yzlues zmoomutbcally wihoul mamx| dois emtry and wors the
genorated dota carrocily. The mpplicmiion shoald caicafere md display the
mimmum, maxionur, cnd average voloes accarately. Tiwe stident should
usq NurniPy to perform 21 fenst onz nurmerical proocssing operation on the
demnset. The applicatton should orezae a well-formatted Muplotlih chars
with an appropsiate title znd clearly laballed X-uxes amd Y-guit. The stwdent
ghould alto geacrni¢ on inlersclive visunliantion thol nffows the examiner
to mspeat or compore dntn valses. The epplication should present
meaningful resulls m & chowr ond readable format. The student should
correcily rdentify and explain ot lsast iwo observations froem the generatod
dartaset based on the displayed resulis or visualizations. When the examiner
changes @ requirement, such ps increasing the aumber of pencraled values,
the npplication shouldl nutomaticnily gemerate the new Untrset withows
manunl modification. Afl calculations, charts, and observarions should
update correctly accorling to the modified data. The ovemit application
should execute successlully without ermvors and produce necumte,
meaninglul, and weall-presenied outputs.

Djomgo Web Application Development, Authenticatfon, Version

5 | Control and Deployment:- Viruml environments, Diango Installaton. | 12 20%
Projoct creation. Application crestton, Django project  struclure
Development server, Settings, URL configurmtion, Django models, Mode|
Python Programming -BET2EE13307 ike 11 0f 19
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e dmaset

] [Deratep =z compliesr AFljpesssod D=t
Aralyrn ==d V‘rm.‘::.::.:*: Appbreticn -
Sctoon o=t pedepemdcssty  drepdep =
spploase thd ooz live &= b= =
a=fmsr AFT solidiaes the ropems. pcoss
ISON dors z=2les ermor saiyrocs o
rotrieved dua cnd commumeoioy Befo
threngh r—*h*ﬂlc O o & vt Tt

| | Develop 2 Python Dots Exportmezt =9 - 1J
Vihmiizalion Applicstte= @ Soudems ==
mrprncdonely oremz 2 Pytken deta-prnco g

wl vhdlzzilon spphomen The wadest
. HrncTElY oF pir=lto mooencual s
proccss  tho  dem  calodume  mes—— o
aaistieal mfarmation zpd ComEE appeTTSIc
vinnlirasions.

Tenxd z0 LD

Examination s1yie

(1) Studlents are gheen a2 unfamiliar real-wurld datneet. Desclap o
Python Dute Analyzie Appliontion thut onaverty the row dean fnio
meantuginl information and visaafieatinms {30 rmorky)

The 1qudent should damuonsarare the ebifiny g0 tasd und cezd a CSV of JSON
dntaset progmmmatiaally and comedly omsly e aveilnble deoy Fobds
The application sivould extract refovant nyumancal dmd cuegorical vt e=d
process i approprimely Thve stndemt shonld mloomify amsl wsolwve ad leme
onc datn-qualiny e, such as mosang. mvald. or dephicane necorda. emd
demonsirate the cleaning process The application showld cakuine wad
display the minimum, maximum. anid avemge valocs zod correctly rdenitity
the highesi and lowest records. The student shoudd crwate 31 beast Tam
monning(ul visualizations. including one using Ntplothb. o represomt
dilTerent aspocts of the datnset. The vestaliznmons shonld be cheas, praporly
Iabelled. and accuraioly reflect the processal data. The dndent shonld
explnin at least throe meaningful obsenvatvons based oa the gnalysis amd
visualizations. When the examiner modiTies an analytionl requirement. tre
application should automanically update ehe data processing, sanwstical
annlysis, and visuahzations without manual editing of the flani ootput. Tiw
application should excoute successTully wahoul creors and produce
occurnte. meaningful, and well-presontod resualis
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Sy woed At Ue—=de lioe

Modubeli Pyihon Progrommiag Foaandnttons nad Problen-Solviag

Devwtop = Pylhon-hmed Restavrant ar Smal-Shop Qrder Mzangement znd EINGT N 4em

Crilertz Descripfhm St

Prolem Develop a functional osder managemmend sywznd thet dispkaya
) g Ehe menu, sccopbi mublipls cusinnet ondery with quantbes

Uoderianding & Core p d ; frarane 5
huplonsmion Eores the order mang appropriale daty siraetures. perfar

bayie calcolntion. and diaplsy$ the cartem order correcih
Billing Complele the R&mumnlﬂ_SmaH-«Shop Otrder Mansgzment 2o
P A BrHl_nn; Sytiem by genorating o prafesional bill wih fom-w e
Validstion & Result dulails, subtonal tw/discount (H applicablo). grand total, order 3
Verlfiction modificsion fontures. proper input validatian. and suecemfal

1esimp and cxecution svHhoul emom
Total 10

Develop o Complele Real-World Python AppHeation.

Criieria Doscription Dnrlcs
Piiiblai Develop the core functionality of the selecied roab-world
Undsestiiniling & Core Python application by implementing user interciion. data
Application cnlry, dntan stormge. cnlculailom«' decsion-maoking. and 5
Devalapimicnt displaying meaningful resulls using approprimic  Pyihon

concepls

Complele the application by rmplementing advanced [eatures
Advnnced Fenture | such as structured data management. efficient datn processing.
[mplementation. inpul vafidation, crror handling. testing, debugging, and 5
Testing & Debugping | ensuring the application exocules successfufly with all requined

functionnlfics
Totnl 10

Develop an Object-Oricated Inventory Mnnngement System

Module2: Intermedinte Py1bon Programming, Fanactions, Oop, Files. Exceptions and Testing

Criterin

Description

Marks

ooP Concept
Undcrstanding & Core
Implementation

Develop the core Inventory Management System using Object-
QOriented Progrmmming by creating classes, objects,
constryctors. allributes, mecthods, and basic invenlon
operntions with o functional user interface.

Advanced OOP, Datn
Persislence, Exceplion
Handling & Testing

Complete the sysiem by implementing inheritonce, file
bandling with JSON for data persistence, exception handling-
modular progrmmming. complete interactive functionality, and

Python Programming -BET2EE(3307
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Data Generation. Visurfization rad Apf-Hascd Datn Applicptions
Thoory Toples:

Ttondom dnta. Random  frumber gencration Dala simokion Dice
Frobabuliy expenments. Reprenied trinls. Dala collectiona, NumPy amys
Numerjcal progessing. Mumpkatlith, Line charts Seatter plis Asks bbals,
THles, Dar ranpei Cavfomieation. Pypol. Bar charis Helograms
inleractive chams. Tovlilps. Data comparion. CSV (iles. JSON fitos
Rending structured data. Data cheaning. Dala trans formation, Dain anslysis
Visualizing eatermal dala. AP, HTTT rquests. requests. Respomc
objocts, Siatus codes. JSON API responscs, Procexsing APL data, AP
errors, GitHub APJ, Repositary data, APl query parameicrs. AP response
processing, Rate fimiis. Date visuafzalion. Aulomoled data retricval.

Practical:
55) Random Data Generator
56) Diecé Simulation
57) Multiple Dice Experiment
58) NumPy Data Processor
59) Scattor Plot Analyzer
60) Customized Data Visvakizatton
61) Internctive Bar Chart
62) Statistical Visualization
63) Datn Story
64) CSV Population Analyzer
65) JSON Data Processor
66) Real Datasct Visualization
67) First APl Request
68) APl ISON Proccssor
69) APl Data Collector
70) GitHub Repository Analyzer
71) API Error Handling
72) APl Visualization Dashboard
Evaluntion Method :

Sr. | Evaluntion Component

SEE CCE
No. {Marks) | (Mariks)
| | Students are given an unfmifar real-world 10

dntnset. Develop a Python Data Analysis
Application that converis the raw data into
menningful information nnd visualizations.:
Students will receive an unfamilinr CSV or
JSON dntasct.

12

20%
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' | Doyrlog g Player-Coptrofed Spormfi {
Appi=ainn midug Pygamsme | Slodends 48
Indepeadmity soals 5 euoll Bibaactive

1 i wpprthiE Ry B deHHEHAR gE Evel
urnhursascthage f the foumbmehmnat sonerpis

10

I'eiel 20 0

Examinaiian syle

(1) Dewchip s AHer Fleel Shouilag Applesibon washeg Pygamee(io
nrha)

The mizieng should demonstrate the sticeesafiel creadbon af 2 Python Pygmme
appicatbon B whith 8 player eowrols a ship, fires mukRiplo bullela, and
faierams whh a progmmmaticalty gamersted gflsn Hesd, The spplieation
ateild sorpestly Implemsert bullel creatton, movemert, oranqgement. off-
acreon removal, bBullet Hinlw, alies crentlon, mfilsrow and =eull-roumn
1toel punesilon with epproprinte spgcing, Bortmontsd fheol movomend,
boundnry doloctlon, dimotion chenges, dowaward movemesd, snd
exanviner reqiesied  modiflomtions  without  affecting  the  exleing
functionality.

(2) Develop and Densonsirnia o Complele Allos Invasion-S1yle Pygame
Gasie. (16 sinrhsy

The student should demsonsiraic the miccesshi crentlon of & complote,
modulay Python Pygume game thet Micludes a ploynble gome window,
ployer-controflod shlp. cantinuous keybonrd movement, buflels, a
progmmmaticatly generatod aHen flcol, colHslon delection, scoring. high
scoro, levels, Incrensing dificufty, romaining ships, gome-slnte
muanogement, gnme over, rostart functionnfily, and a Play butlon for game
activation. The appllcntion should corroctly manage gnmeplay progrossion,
reset and rostirl the game whhout afTecting exksting functionality, retain
the #ipk scorc where appropriote, and successfully tmplement examiner-
requested modificntlons while maintaining the overall operation of the
gume

(3) Develop a Pinyer-Confrofled Spocecralt AppHentlor using Pygame.
(10 marks)

The student should demonstrate the successful crention of a Python Pygame
applicotion that opens 8 game windaow with a visible bockground,
confltuously exccutos the gome loop. corroctly handlos window close
events, disploys a ship object, supports smooth keyboard-controlled
movameont wlth proper key press and key relense handling, restricts the ship
within the scroon boundarics. and correcily implemonts oxaminer-
requested modifications wihout affecting the existlng fanctionality.

Python Programming -BET2EE13307
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| | Develop an Ghjeci-Orientad 1mszabiry
Munngoment Systen | lo .
Studonts develop a complelz objeci-oriented
liwamory Mmnagement application

L]

Developy o Complete Cllend-Ready Pyihos
Applkendton

Studonts recelve a real-world cHent-slyle 10 =
problem and independently develop &
complete Python application

3 | Develop B Mern-Driven Sfudear Record
Mnrrogemeni System :

- 10
Stidents develop an nteraclive record
mnnagemern appliontion
Totnl 20 10

Examinafion style

(I)Develop am Object-Oretded Inventory Manngementi System (10
maurhs)

The student should demonstrate a successfully working modular Python
Inventory Management Applicntion thaul mses Producl ond Inventory
classes. cromes and manages muftiple product objects, domonstrates
inheritance through a specinlizod product class. and allows users o add,
view, sonrch, updnte. and remove products and coloufste total mventory
value through an interactive menu. The application must save and restorc
invontory daia using JSON, handle missiny files and invalid inputs without
croshing using exception handfing. orgonize the progrum into mulktiple
Python files with appropriate imporis. and successfully demonstirate
product creation. inheniance, inveniory operations. calculations. JSON
sove/load, and error handling through correct executable outpul.

(2) Develop n Complele Client-Ready Python AppHeation. (10 mnarks)

This practical exam cvaluales a siudent's ability o annlyze a domain
requirement and independently design, develop. and test a fully functional
Python application The situdent must deliver a modular codebasc
consisting of custom mmported modules. structured nested data. and an
interoclive menu powered by a while loop that supports full CRUD
operations, saving, loading. and graceful oXit routines. Evaluation relies on
asscssing two related classes demonstrating consiructors, methods, and
aclive child-class inheritance, alongside n persistent _json storage file
generaled via json.dump() ond json.lond(). The examiner must verify
npplication robustness by observing real-time error handling that gracofully
recovers from File Not Found Error and invalid inputs wilhoul crashing.
Furthermore, the student must demonstrale 2 unittest suite with ot least five
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Fructiczak

[) Pythnn Environmom Scp

Z) Pernonal Ennedustion Prargram

3) Decbujpingt Chutienge

¥} Stutent Profile Genomsos

5} Pormount Finance Coloukator

6) BIH and [nvoioe Generamny

7) Pauonal Shoppingt Lt Mamzger
8) Student Marks List

9) Lz Debupging Challengz
10} Student Narks Analyzer
F1) Number Analynis Tool
12) Lz Comprehensian ChaHenge
[¥) Datz Slicing Activity
E4) Fixod Confipuration Using Tuples
15) Code Quality fmprovemecunt
E6) Swdent Elgibility Clocker
E7) Revmumnt Ordering Sysiem
[8) Nink Pythor Business Applicagion

Evaluatian ¥ethod 1

Se.
Na.

Evnluatine methoels

SEE
{Marks)

CCE
(Marla)

| | Develup n Python-basod Repstunrnat er
Small-5hop Order Manzgemeni s Billing
System © Smdents independently create @
complaie console-based billing amd  order
manngement application.

10

1

Develop a Complete Real-World Python
Application ¢ Swudents independeatly duesipn
and Implement a small renf-world console
application intepsating oll Module 1 concepls.

J |Buoselop 2 Pythom-bosed — Stndent
Performance ped  Activity Awafyzer 1
Students develop a complete Interactive
Python application that demonstrabes their

Pyihan, Frogrammng -BET2EE E1107
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underyianding of Ehe (fundameninl Pyihion
progrmmming conogpis tauphd throaghout

Total 20 10

Exsnmiuation siyle:
(1) Develop s Python-bosed Restnarant or Smal-Skop Order
Manngement and Billing Sysien. (10 marks)

The student sliould demonstruie a sucoossfully working micractive Python
Customer Ordering and BiHing Appfication thot displays shop details snd
a menu of at least cight products, aHows customers to seleal muliiple ftoms
wiih quantitics and modify or remove orders. calculates iem totals.
sublotal, conditional discounts, tmwt, and finol payable amount, porforms
required Hst operations ustng loops, ronge(), skcing. soring. and Hst
comprehension, generates o professionnfly formatied invoice, produces
correct results for smal, medium, and lorge arder test cases, and
success{ully implemenis and demonstrates the additional modification
given by the examiner.

(2) Develop a Complete Real-World Pythoa AppHcation. (10 mariks)

The student should independently develop and demonstrte & successfully
working Python appfication based on the problem sintement providod by
the exnminer that accepis nnd processes user mput, uses meaningful
varmbles. strings, numbers, lists and tuples, performs indexing, adding,
modifying. removing, sorting and slicing operations, uses loops, range()
and list comprehension for menningful processimg. opplies if-elif-clse,
comparison and Boolean operators for docision-making, performs relevant
numoncal cnlcufntions, hondles valid, invalid and boundary input
conditions. follows good coding practices, produces clear formatied output,
successfufly incorporates the ndditional requitement given by the examiner
without rewriting the complete progrim, and demonstrates the finnl
application with at lenst three different tost cases while explnining the vse
ol dota structures, loops, conditions and list processing.

(3) Devclop a Pythom-bnsed Stuelent Performarce and Activity
Amalyzer. (10 marls)

The student should demonstrate a successfully working inleractive Python
Student Academic Performance Analyzer that accepts student detnils and
marks. displays a formatied student profile, calculates total, average,
highest and lowest marks, performs Fist operations using indexing, slicing,
loops and list comprehension, gencrates values using runge(), determines
the student’s performance category using conditional and Boolenn logic,
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Sabject: Python Programming -BET2EE 13307

Type of coarse: Engincenng Scicnce Course

Prerequisite: Basic Computer Operations. Busic Mathemenies. Basic Engliah

CGYANMANIATE INSTITUTE OT TECFINULOGY

Y4 Hadan

Gyasumanjar) lnititulz of Tecknology

Sowmeauicr-J (H Teeh)

Rationnte: The courve is dosigned to introduce concepty [rom scmich. ensurng a smoolh kearmninz curve.
Emphasss on hands-on practice. real-hife examples. and siep-by -siep coding exereides will help them grasp
progracming logic offectivaly Additionally the course provides exposure 10 practical applications such
as dntn anajysts and eutomation, making & relevant for vartous engineening and non-technizal domains.

Tenching and Examination Scheme:

Teaching Scheme Crrilils Ezaminafion Marks Totnl
Cl T P C SEE CCE Marks
7 0 2 3 70 30 100

Legendy, Cl-Class Room stryctions, T~ Tworial, I° Praciical, C - Credit; SEE - Semrester End
Evaluatiom, CCE-Continuous ancd Compre/tensive Evaluaiion

Course Cortent:

Sr.

No.

Course Content

Hrs.

%
Welght

nge

Pytkon Programming Foundattons aad Problem-Selving Iniroduction
to Python, Python instaliotion, Python interpreter. IDE / text editor,
Creating Python files. Running Python programs. Basic Pyihon syniax,
Comments, Error messages, Troubleshooting. Indenintion, Basic outpul,
print(). Variables. Variable naming rules. Stnings, Single and double
quotcs. String mcthods, Changing casc, Removing whitespace, Combining
strings, [-strings, Formatting output, Numbers. Inicgers, Floots, Arithmetic
operations, Lists, Indexing, List positions. Modifying clements, Adding
elements, Removing clements, Sorting. len(), List crrors, licrating through
lists, for loops, Loop variables. lterating over lisis. rmnge(), Numecrical [ists,
Statistics, List comprehensions, Repeated operations. Avoiding repetitive
code, List slicing, Sclecting ranges, Copying lists, List references. Tuples.
Immutable data. Looping through tuples. Code organization. PEP 8
principles, Readable Python code, Conditional tests. Equulity. Incquality.
Comparison operators, Boolenn expressions, and. or, nol. in. not in, if, clif.
else, Condilional logic with lisls, Decision-making programs

12

20%
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Moduled) Dagtt Genksmiton. ¥ bwuativafion and Api-Based Date Applicatiore

QY ANRMAN) AR INETTIUTE GF TLOI D B.0GY

Stmicats gre gives an poleedflar ronlvwordd datmmer. Develop » Pythan Pate Amsdyuls
Applcation that cenveriz the row thide fate meanimplal faformation and wiksizathome.

Criferia Deserighus Marks
Dxvolup the caro Pyihan Data Analyxis applicarion by tuading
Data  Uondermaoding. | the phven CSV/ISON datassd. nieigifying relevant fielda.
Cloaning &  Core | cleaning and anrforming Hre data, perfurmmp basic storinnicnt 3
Analysis analyzis, and kdentilyuy hey losights such 0% Kigheat eod
lowedl recorde
i Complete the application by grosvuting moonmmghid dua
DMH. Vemslization, visualizations, hondfing cammmer-regyesicd modifications,
Modification & Remelt | sfy d : . 5 Full | 5
loterpresution and successfaly demonstratiag a fu y Funcilonnl data anelys(s
appflcatlon it converis raw data ko aclioneble Informetion
Totn] 10
Develop a comjieie APl-powercd Date Arnlyyiz and Visaafization Applicatton
Criteria Description Mprhu
APl lategration. Data Develop 1h_c core API-powc_rcd application by rclchaf'rg duls
Processing & from the givon API, validating ehe respoase, exiracting an 5
R tramsforming JSON data. and performing meaningful statistical
Statistical Analysls : :
analysic on Eye relricved dalascl.
Visualization.  Error | Complete the application by generating  meaningful
Handling & | visunlizations, implementmig cobust AP error and mvalid-datn
: 4 e |
Application handFing. and successfully demonstrating the opplication with
Demonstration exmniner-requested modifications
Total 10

Moeale5: Dizngo web appHcation developeical, anikentlcation, version coatrol and deploynteni

Develop m 1ul#-sser Diango web application s which reglstered users can create and
manage (hebr own records

Criteria Descriptior Murls
Django  Architecture. | Develop the corc matlti-user Django web application by
CRUD & Uscr | creating the dotabase model, implementing complete CRUD 5
Management lunctionaTily, forms with validation, and usor registration and
[mplementation login fenLures.
epiibamiiintion, Con‘lpl’cte ‘lhc agpllcutmn I:'|y tmplementing aulhcntlcnut_an and
Autharintian nmhgnzm:on. cmonsiroling scparalc dala o.wnurslup for

i mulliple uscrs, mcorporating cexominer-roquested 5
Ownership & L s d ;
Modification Handling modlﬁcnttons._ and succ_cssf'ully eacculing and demonstraling

the (ully functional applicntion.
Total 10

Python Programming -BET2EE 13307
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Dosztep wnd sheploy B complztc Diango #rh opplicsiban ler 5 ront-sorld me conr

GyASMA=tan] = FRFETE OF (KL QOlooy

Crifertn Eltscripfics . Mnrhs
_= i E Devutap the cure Djeopo web appllcainca by L;;.":qu,;rm:.';; drr
gjn" 2&‘:1_‘: Azh"g;[ﬁﬁ projed srchitesture, zfx::'mm mrfi:h d=bre end wlemin, 5
Implemeiiiiaios Imptzmening URLe siomw dynemats tmerizay femmis b
valkdation, and connplebe CRLUAD fiocte=—=lay
Complte the applicatlon By huplementie; soxhenbzaorn,
Authentlenting, ruthorizitlon, utwy owoerabip, baprogipy oy [e; asd wisbality,
Deployment, Version | maintadning the project using Qi sith merr - ghd commitn, s
Comro} & Application | deploying the spplicailon, 2od suroovafully derveusng ¢
Demonsiration whth enpphrr-requossed modifemions eod  rechelertne
cxplanution
Totad 10
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swazaalully  de—omdzaome  WwEse =d sy = B
cprta e b
[ crad |0
Develop a Camplets Cllend-Heody Fy tkay Appllestiog
Criteria Deseripiera Atarhy
Problen Doglep e cwve  glngrdrendy Pyihan zolxzim by
W vomedd oF -
Underrting & Case ?nptamcmmﬂ ol mesroctiont steixterrd dds p——rr=rt
Kiligatn unctiona.  thedhdw  progrmn Hracture bty ebjocta 3
PP consuctan. Birbiton methody znd the priv=en) zppdrestion
Developmen
work (ke
Advanced Comptate the zpphiotiion by knplemonting mheritonce. fle
Implcmentaiion, handling with JSON fot data poradomec. exeepitun handlemg S
Tosting &  Client | unil teyimg. meorporzung the fnnf change regscul <)
Requirernenl Handling | demonsimting 2 (mlly fancuioos| cltont-rendy applicrion
Toul 10
Modale3: Objccl-Oriented Game Application Development Usingt Pyzamie
Develop an Allen FlecL Shoofing Applcation esing Pygamie
Criteria Descripitun Marle
Gittisia Concept Dcvolop the cose Afien Floet Shooting appficatron by
tmplementimg buflet creglion, fape. movement muhiple
Understanding & Core bull : . S Iy ah 5
Implecvontitics ullet management. and generating a properly ahgned alien
fleat with basic ganseplay imeraction.
Game Object | Complete the opplication by mnplemenung bullt Ffecycle
Management,  Flect | managemcent, buflet limis. fleet movement, boundary 5
Control & | detectton. direction clennges, and swecessfully dermonstraning
Modyification the application with examiner-roquested modificatlons
Total 10
Develop and Demonsirate 2 Complete ARer lnvasion-Style Pygamec Game
Criteria Descripfon Blurks
Giie. Archilogtiig & !Dc'vr:lop the core Alicn lnvasl_on-sty[c Pyzame gamc by
implementing the game architeclure. game loop, ship 2
Core Gamoplay 5 5
. . movemenL bullel sysicm, alicn fleel generntion. movement.
mplementation : ;
and collision delection with o playable pume
Game Stato, Scoring, gcmplelc the game by implementing game stotcs, remaining
- lives, game resel, play bution. scoring sysiem. high score.
Difficulty & Result : g : 5
D : levals, increasing difTiculty, and successfully demonstrating
emonstration P 2 ;
the game with examiner-requested modifications
Tolal 10
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