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Type ol cogrse: Engincenng Scence Coursg
Prereqgaisite: Basic Compuier Operations. Bisic Malicmencs. Basic Englah

Rationade: The course is designid 1o introduce concepy from semich. ensuning & =mooth kamng curve
Emphases on honds-on prmcice. renl-dife examples. and Aepg-by -siep coding exoreties will help them grasp
progmmming logic effechively  Addilionally the course provades exposune [0 pratiscal applicotions soch
as dotn gnafymis and smomation, mekmg & relevant for varmus engincenng amd non-techinical domatns.
Tenaching and Examination Scheme:

Teaching Schemo Credits Ezanimarion Slaris Tatnd
iCl T P C SEE CCE Prlaris
2 L i K M 30 oo

Leyanarly, Cl-Clars Boom fpfengdiens, T = Tierarial, P Procafesd, O = Orealll; SEE - Sowveyier Byl
Evaluatior, CCE-Comtimuwaus anel Comprrelensive Evoluiion

Course Coatent;

Yo
8r. Counrse Content Hrs. | Welght
Ma. mie

Pyiboa Frogramming Foondations sad Froblcm-Selving Inirodustion
i Pvihon, Pyvihon insiollotion, Pythoo inerpreier. IDE 1 owxt editor,
Creating Python files. Running Python programs. Basic Python symiax.
Comments, Eror messages, Trovbleshooting. [ndentntion, Basic outpul,
print(). Varinbles. Yaoriable naming rules. Simngs, Single and double
quotes. Siring methods, Changing case, Removing whitespoce, Combining
sirings. [-strings, Formaotling output, Mambers. Imepers. Floots. Arithmetic
1 | operntions, Lisis, Indexing, List positions. Modilying clemems, Adding | 12 20%a
elements, Removing clements, Sorting, len(), List ermors, lerating through
lists, for loops, Loop variables. llerating over lisis. mngel). Numernical lists,
Stodistics, List comprehensions, Ropoated operanons. Avoiding repetinive
code, List slicing. Selecting ranges, Copymg lists, List references. Tuples,
Immutible date. Looping theough tuples. Code organization, PEP B
principles, Readable Python eode, Conditional tests, Equality. [nequality.
Comparison opermbors, Boolepn ¢xprossions, and. or. pol, in, not in, if, elif,
else, Conditional logic with [rsts, Deciston-miaking programs
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Froctlealk

[) Fythrm Encirenmeom Scnip
2] Pereonal rredusibon Prrgram
3y Detrrggine CheBenge
1 Student Proflke Gengrzor
3} Poowmnnl Finonee Cakouletar
G} B and [nvoice Cronammng
T) Porsonal Shoppmi Lot Mznager
8} Snudent Maorha Llsg
9 Lbx Dekupgimg Challengs
|0} Student Marks Analyzer
F 1) Momber Analyyis Taol
[2) Lez Comprehenniun Clafonge
[F) Data Slicing Activity
b4 ) Fixod Confpuration Uang Tuples
5] Cade Quality lmproveriiant
b6} Snedent EMgibitiey Chocker
T} Resbisrmit Ordening Systom
FE) Pefink Python Business A ppiieation

Evolustion Hetbod ¢

3.
Me

Ewsalmafinn meibodty

5EE
[ AMParks]

CCE
(Marka)

| | Eevelup n Pythop-Dasod Rostaurasi or
Small-5hop Onder Maonopement wind Biling
Sysiem ¢ Siudeniz indepemdently  crenic a
complole copsoledsased billing ami orler

manapement opplicelion,

14

Il

Develyp 5 Complote Real-World Pyibon
Application & Swdents independently duslyn
and implement a sl reat-world console
spMizetion infegrating oll Modufe | concepls.

[[4]

J | Bevelup & Fythoa=-bosed Student
Perfommance mad Actvily Asabeer |
Studuenss dovelop & colnplele  nEmclive
Python applienion thal demensirries their

Fyihion Programnayg -8ET2EEEII0T
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underdonding ol the Tundomeninl  Pyahon
progrumming congepts uphd Hirooghowt

Toial 0 10

Exstabasting siyle:
(1) Develop s Python-hosed Restnerant or Smal-Skop Order
Monuzemeni and Bilisg Systen. (10 morks)

The student should demonstraie a succossfully working niemciive Python
Customnor Ordering and Billing Application that disploys shop detais snd
a menu of of losst aight products, aflows customers to scleat multiple oms
with quentitics and medify or romove orders. szleulates tem lotals,
subtofal. conditiomal discounts. e, tad final payoble amount, porfomms
reqedred Hst operations using loops, rango(), sHeing. sorting. and Hst
comprohension, goneraies a professionnlly formatted invoice, producos
correct respfls for smel. medivm. ond lorge order fest cases, ond
suceessfully implements and demonsirates the sdditionn] medilization
given by the exomaner

{2) Develop a Complete Real-World Pythos AppHeation. (10 morks)

The student should mdspendently dovelop and demonstmie & suceossfully
working Python application basod on the probicm sintorment provided by
the examimer thal socepls ond processes user mput, uses meaningful
vannbles. strings, numbers, lists and tuplos. performs indexing, odding,
modifying. removing, sorling and slicing opertions, uses loops. range()
and lis comprehension for meaningful processing. opplics if-elif-clse,
comparizon and Boolern operntors Tor decision-making, performs relevant
mumancal colcuintions, handles valid, invalid and boundary inpul
conditions. [ollows poed coding practices, produces clear formatied output,
successfully incorporoles the additional requirement given by the exominer
wiHhoul rewriting the complete progrem, and demenstmtes the final
npplication with o1 lenst three differant test enzes while explsining the use
al dota strueturos, loops., conditions and list processing.

(3) Develop o Pythos-bnsed Stwdent Performapce and  Activity
Annlyzer. {18 marks)

The student should demonstrale a suceessfully woriing inlerotive Python
Slwdent Academic Performance Annlvzer that accepls stedent detnils and
marks. displays & formetled student profile, calculnizs tal, overoge,
highest and lowest marks, performs fist opertions using indexing, slicing,
loops and list comprehension, genernies volues vsing ringe(), delermines
the student’s performence eatepory using condilional and Boolean logic,
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displys Awed eourae mformstany wsisg B Bple ool prochiices correct
resitlin Tor Bipk- avormjes end low-perbiming eluderm (oo cowes

Istermedite  Pyithon  Propraeesstsg,  Faoctlons, OO0F,  Flles
Esceptiont mml Tostlag- Diciomanes, Roy-value polo  reating
diciiopanes. Accoaing vahws Addiog hoy-velue poirs, ModlDing calees,
Remaving vilues Looping through dicitoneries. Mesed dictionorics. Lists
ol dictionnrigs apully Bumerol st whilc looos, Loop cond iEmo.
Flogs. trenk, comimue. lniermctive programs. Lists with whike oo,
Dictionorics with while loops Deflimng [unciions, CoHmg Ructionm,
Parormgters. Argumenin, Defonl arguments. Rotom salues, Passing fats,
Arbitrory  orpuments, Modules Impoiting modules. Classes, Objocts,
Altribtes, Mathods, Conatrecion, sclf. Instance dare. Inheritancc. Porent
chasezy. Child classes, Mothod reuse. Importing closscs. Reading fles
Writtng [lex Appending files, File peths, Fie erroes, File Mot Found Error.
iry. excopl, Exceptlon handiing. J50MN, sondimp(l. eon lood{), Tesing,
Why Leat ing moTlors, unktest, Tesl coscs. Tesling funcilons, Tosting classes
Asserions, Test-frives inprovement, Expending appBcations safcly

Fracilcak

18] Student Profile Dictionars
20) Mosted Student Databose
21} Prodoct Inveniary Sysiem
* 22) Inlernetive Megy Progmm 12 e
23] Internctive Invantory Manager
24] User Input Volldation Challenge
25) Fonenon=-Bused Coleulaior
26) Student Menogement Functions
27) Modulor Utility Eibron
28) Closs-Based Sindent Sysiem
29) Closs-Based [nveniory Sysicin
30) Inlteritnnee-Basod Management System
31) Text File Reader
32} 5alc FHe Processing Sysiom
33} J50M-Based Datn Storajc
34) Fienction Lni Testing
35} Clns= Tosting
36) Freelance-Rondy Pyihon Applicalion
. o

Evaluntion Method -

Sr. | Evaleation Camponeat SEE CCE
Mo {Minrkap | {Alarla)
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|} Develop an (Fajocl-Orlented Iaveniiry
ML Ertigpeimi el 5y wiwen | o s
Students develop o complete object-orienled
Inwantory  Maonggement application

[ ]

Developy a Compleie Cllond-Ready Pyibon
Applision o

Strifents meceive 8 real-word cBond-ayle o =
problem  and  independently  develop a8
comploic Python application

31 | Develop & Meru-lirlvon Stadent Hecord

Manageimend Sysfcm 3 - in
Stdenis devolop B inleraclive recard
managcine™ applionion
Total 0 o
Examination style :
{1)Dovelop an Objeet-Oreided Loventory Mansgemment System ([0
marks)

The stisdent should demonstrate a soccossfully workmg modular Pyihen
Inveniory Maneperment Application thal nses Producl snd [nventory
clesses. cromes and monapges mufliple product objects, demonsirates
inheritonee through o specialized product class, mnd nllows users fo odd.
vicw, sonrch, update; ond remove producis nnd caloulate fofal inventooy
value through an entemciive monu. The opplication must so¥e and rostore
tnventory dola using JSOM, handle mlssing files and invalid nputs without
croshing uskig exceplion handfng, orgonize the progrnm inbe muktiple
Python [les with approprale impors. and  successiully demonsirate
product crenbion. inheniante, mesMory oporaions, calculoions, JS0OMN
sovefiond, and error handling throtgh correet executable output

(2} Develop o Complete Client-Rendy Python AppHestion. (10 mnrks)

This practical canm evahuaies o sludent's nbility o analyze a domain
requirement and independently design, develop. and Lest o fully funationel
Fython applicoton The student mosl deliver 8 modulsr codcbase
consisting of custom imported modules, stroctured nested dotn, ond &n
nteroetive meno powered by a whife joop thel supports full CRUD
operations, suving, loading, nnd groceful ot routines. Evoloation relies on
ossessing bwo nelnlod classes demonstrating construclors, methods, and
nofive child-closs inheritnnee, alongside o persisient _json stormge fle
generaled vin json.dumpl) ond jsondosd(). The examiner must varily
npplicalion rebustness by observing renl-time ermor handling that grocalully
recovers fromy File Moi Found Emror and invakid inpuls withoul crashing.
Furthermore, the stodand mus| demonstrale 3 unitlest saile with ot lepst five
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Lesd cuges, nebeding B Hee doinondtmion oF @ doftiee ool likee s
remmbweon, st opdeted ks fodlowmgue on-the-epar megurermon chainge
roquest LEdmaotely, mutks e avanhed besed on &0 cridpo-ond prognient
dompopatretben  showing dete periivence scrows roubadls el eode
modulopry, parsmg t6W specn o the atedencs bzl srch®ccsml
explonatpan,

(3) Nevelop a8 Mean-Briver Medenl Rocord Manogemen| System ([8
mxarknl

This pciical asscasment ovahmics the siudents ainbs o Banld 2 robuct
mierngive #udant oenagenont smom in Python usng mrctarcd daz
custom modules, and delonmive input validaton  Ewalugmon relics on
cennviming @ multi-Gle architearure (e.g. mninpy and stodem_etils py )
whirs swjor opomion=—such s sdding. searching. opdating, and defeting
rooords—are sepamted mito modular funchions demonstrating pertnetem,
roturn values. and dafoul argumenid. Tho student tist donsonsinee 3 pre-
popuinied colleotlon of at loast Mve fudont records formatied as & fat oc
diationary of nealed rocorde contmining LD= ommes, nges. courses. and
mariis Maorks are awsrded based on @n fmerociive modun powernd by
whilc loop thot uses brook for exit rowiioes end conbinie 1o grocofully
handle invalid wser chorecs. age/marks wvalidotion, snd duplicacc (D
proveniion wilthoot crasking. The studont suet conduct an end-le-cd
workBow demonstration showensing viowmz, sdding, scarching, wpdating.
snd deleting a resord, foflowed by confirming i removal. Additionally,
the sipdent must demonsmic resifence agemst mvalid hputs  ond
successhilly adapi the ppiicotion Bve fFasked by the expruncr Lo inlegrate
en additional data fold Mo every recond

Object-Orientvd Goame Application Development Using Mygame:-
Introduciion to Pygame, InsteBing Pyegame, Projecl structure, Cresling o
Pygame praject, Initwbzing Pygeame. Creating o display surfoce, Window
dimensians, Beclkaround colors, Event loop, QUIT event, Main pome foop,
Updnting the screon, Frume refresh. Progrom tomminntion, Closses in game
development, Crenfing o ship class. Consmuctor, [moge londing.
Rectangles, Positioning abjocts. Scroen boundarics, Keyboard cvents. Key
3 | press, Koy release, Movement fngs. Continuogs mevement, Horizental | 44 208
mowement, Proventing the ship from feaving the scroen, Bullet closs. Object =
creation, Sprte-like some objecis. Bullat position. Buller speed, Bulle
movement, Firing buoflets, Buollel groups, Managing multiple bulets,
Removing off-sercen bullets, Limiting bullets, Collision prepartion, Alicn
class, Creating individusl aliens, Cresting rows, Crenting calumns, Fleg
pencration, Specing, Fleet movemenl, Forizenta! mowement, Boundary
detection, Changing Tlost direction, Moving (feel downward, Rebubding
fleets, Collision deieciion, Bullet-alien collisiops, Removing collided
objects, Ship-alicn collisions, Game stotistics, Remeining ships, Resciling
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pame aEe. . Eadpfgeee  owelEise Hedmng e gore Saueg
extcolitimm Scoreband High aeore, Lovel tiigking. DHTlcully progreniun,
bncpemnbng opood SN bk, Gaine poiividiorns Oomz moel Complne
garTE arehrectupg

Prociich

1T} Cremie the Ablen Invaston Broject Enviroomems
25 Confgpnnble Gomae Senings

39} Event iened Frmme Mimegemem

JOY Create the Ship s

A1) By board -Bavwed Ship Movemen

42} Camlinypeus Ship Mowvenrest

43) Crente te Bullel Class

Aq } luapkoimant the Fiae bMechandsm

45} Guliet Lilecyz = Management

A6} Crame the Alicn Clais

471 Buibll 4m Alien Floe

4B} impleman Fleor Moo

49) Bulei-Ahen Collision Sysiom

500 Shipy Callision and Playwer Lives

51y Game Sine Monagement

52} Seoroboord Sysiem

53} Levels and Incrensing Difficully

34 Camplote Alien luvesion Applieetion

Evnlanglon Melhod =

Sr. | Evalueation Composcst SEE CCE
Mo, (Mlata) | (AFaris)

I | Develop au Alien  Flool  Shooting
Appheation using Pygame.: Studenls will
exiend their undorstonding of Fygame by 10 _
melependently  devoloping an  inloraclive
application containing & player-controlicd
ship. bullets and 2 moving alien Meot

2 | Develop and Demonsivate 3 Complere
Adien Invosion-Sivie Pygume Gamao. :
Studomis will independenily devebop ar
compleie a fully Tonctional mteraclive 1
Py goma npplication thst inlegraes 1he
complole knowlodge scquired throughoot
The module.

Python Propmmming -BET2EE 13307
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' | Movebig 8 PlayenCopmobind Spsemrafl
AppHEstmE Belng Pygemo 1 Wiknts A
inbrpdentty sroete 8 sl B 8
My i epyethie oy B demsmnteies doekr
st manciog af e foundndvis sanomis

T'trid pt] |0
Ezmmiaatien style
{1} Derehip sm AHes Fleel Shosdleg Appbeedbon orbeg Progsne.il
i)

The gkt shivlld demonsimig tee syecerlis cresding af 2 Pyihon Pygmos
appiicaid | wideh 8 plaver emiirals @ ship, fires muhlpla bofida, end
foincs Wil a progmmmasically gonerated egdlen few, The sppliciiion
guriid cofreally Bivplesmerd bula crontkon, EoverEin ousggemend, offs
acrern remirval, bulfst Hnlis, flies crembon, meiElsow and wnollcoluma
Iboal guaerotbon with appeopriste spuscing. Borbeontad feol movoment,
boundary detection, dhrootion changes. downward movemed, and
extydnée-romeded.  modifloplions  wifbouf  offecting  the  mxilslps
Nanstipnaliy.

(2} Drevelop and Deponstruts g Complcic Allon [esasjon-5ivie Pygame
Game, (10 marbs}

The mudont ehould demonstrate e axooashil crention of 8 complata,
miodular Python Pygome gome thet ncludes a ploveble game window,
ployer-controflied  shlp. contineous  keybosrd  movement, bultols. o
progrenmmaicaly generated afen Mecd, collislon doleation, scoring. kgl
fonrg,  levelg, Inerenslng  diMcufry, romeintog  shilps., game-stnlo
mimagenicid, gome aver, rastrl funclonnfdy, ond & Plny bution [or ganie
activation. The applicution should corrortly menoge gnmeplay progrossion,
resel &ul rosind the gome whhowt affecting exksimg funciionelity, fanin
the gk scorc where appropriafe, and spocossfully plement axminer-
requested modifierttons while mamiglnmg the overaR operation of the
EBI‘I‘H‘.‘

{3) Develop & Player-Controfled Spacecra(t AppHentios nstng Pygame,
(10 marks)

The student should demonsirate the successul crention of & Pylhon Pygame
ppplicetion 1hat opens o game whidow with & visible bechground,
conHinously exwecutes the pame loop. comectly handlas window close
evonts. digploys 4 ship objeol. supports =mooth keyboard-gontrolled
movarment with proper koy press and key relense hapdling, resiricis the ship
within the scroan boundarics. and comrectly implements oxmmimers
requested modifenlions withoul effecting the cxistng Ranolionality
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Data Generation. Visuaflzatlon aod Apd-Tased Datn Applicptiony

Theory Teplen

Tiandony dnio. Random  fumber generstion Duwm simolon Dice
Probatuliy expenmcigs. Repeoicd nefs. Data codlechars. MumnmPy ey
Mumerizol processing. Motpknglib, Line chofa  Sentrer plens Ak bboks,
Tdlex, Dpig ronpes. Cimicmeeation. Pygal Bar chars  Hringrorms
Tnlcractve chars, Toolitps. Dats comparivon, CSY Mo JS0ON [fox
Reoding sirpeiuwred dnin, [Tata cléning. Dola troisfarmuseon, Daio enalyiie
Visualming extomol dale. AP, ATIT mouests. requess. Ropome
ohjcets, Balus codes. JSOM APl msponscs. Procossing APE dmra. A
errors, GitHub AP Repositony data, APl query parmmeicrs. AR response

processing, Rele limis, Date visushzation, Antometed data retricvad,

Practhal:
53 Rendam Duia Oenerator
56) Dice Simolation
57} Multiple Dice Eaperkment
58} MumiPy Datn Processor
53) Scattor Plot Analyzer
60] Customized Data Visorfzaifon
&1} Internctive Bar Clesn
62] Stntistical Visualization
63) Datn Story
G4} CEV Populolion Analyrer
65] J50M Dam Procossor
66) Renl Dntasat Visunlizahion
67} First APl Request
GE) AP JS0ON Processor
69} AP Deatn Collector
70] GicHub Repository Analvzer
71) APl Error Hand ling
72) APl Visualizetion Dashvbonrd
Evaluntion Metlhod :

Br. | Evaluntion Component

dotaset. Develop o Python Data Analyiis
Application that converds the raw doin into
moaninglal information and visualizations.:
Studenls will recerve an unfomilior TSV or
J50 dolasct.

SEE CCE
M. Vinrks] | (Marks)
I | Studenis are given an onfmifinr real-world 1o

0%
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The roiesl ) et
e EsT Feslias o S
o dergast |

I |Brrstap = coopimr AFle=wred Do
Aeshel mod Viesslirstirs .lﬁﬂ'.—_.-g.lun
T — S s S §y a2
epy e o Fermrny e dm b s
etisny AFL voliditio the rop=s. oo
IS0y deo - Femmdler omene Sahro o2
rewioved dely el commume s Bt
p=uesh r:—..h':.:pll: »i==lrtieen

| | Deddap a Pyihon Dots Evporimer] —d - id
Vhmfiraten Applonkes. @ Srodem st
drprndenely oo 2 Python detaprne ey
o] vinudizzilon sppfermen [he --l-—|
el genorms o phesimn oemesscul dees
proccas  the d&an  celevdsts  mesoefal
mEElics| infarnation znd croBEE spR—o
vl

Tevald 20 Lo

Exnminestion sizle

(L)} Studentz are gives an anfamifier realwnrd dotimes, Dowdop o
Python Dauvs Anslysis Application thet onsverts Bhe eom detn Envs
pteautngfl tnformation oed visealieations {10 morka)

The mudent should demunrate the'ebifin fo ool sod foed 0 CSY o BON
dotanet progrmmmatically snd osrredly wontsy the aveil=ble dean Selis
The application should edmct refevam numeoncad osd ctegonical daes ==
process it ﬂppm]:rinﬂ].' The stvcherd shaald shemnify ol pemolve 40 leas
one datm-quoliny =g, soch as mssng. mvabd. or depheose reconds, =l
demonstmaie the cleonibg process. The apphicates should caladate aed
displey the minimum, masivium and syeroge valocs 2o comectly rdesitithy
the highen and lowest recorde. The sandcn) shoukd emcate a1 keas pam
manningful visunlimtions. inelinfing one acms Matplotfh. 1 oo
dilferont sspects of the dameset The veuesliziiwons should Be elenr, proparty
Iabeflod. and agcumlely reflect dve pruccssod dava, Tee wodent shonkd
cxploin o1 least three meaningl ehsonatons based oo the anzlysis amd
yizunizmione Wihen the examiner amodiTres an analyeionl reqoirement. e
application shonld mutametically updare Bre dota procossing. stntesticsl
anobysis, and visunlizations wtlout maoual editing of the fina) oopok. The
opplicniion should exoduie swecestiully wHbowl omars and  prodoce
pecyrnte. mcaningful, and well-presenicd novlis
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) D=t @ aremplere S Plpmsivree] Bate ety m=d §ierafome—y
Appiicstica. [HF ==rka)

rh:ﬂﬂpbﬂﬂﬁf."—_‘lﬂztﬂi.ﬂﬂqhmrhl:ﬂﬂhf
=tz AR g Pyl mad wpfides B AR g tohianr

thy Jeitz Tl ppplie—en el ciaet el bfernsasy =y b
el FEOM Sty r=f perSesrs mopepriery crstoe] peph i el o
st erertly iy thr fasfycsl preming by bl ] prewois Bt
The repbosiva denbl oeme o lom oo c——plel spe—pr=—
peshelee ooy et wfineey ohey gee—puste peem
retnzved AT data, The etedest sdoatd paplemret preser crvey beneTeny foy
eeroafd e, Emald nopessc. o e=osy dis e gy
= ] FrTor eI te it Bty emypocr=dly  The soader
ki ophm bow G des fows fem e AF reced teewih
proser=s, pebyrh. ond viEdistien. When the mur—y =il
AF qoory o ==l rogsire=ert, e ppBerrtees hendd moe—steaily
cpdate B petrirued dema. proceenz. cxleefribees, el yialinmssen, The
sppEection thooid sxeror mmeenfolly withool emen = prodee
ooz, mr==gful. md wf-procdsd calitcd resiy boed o
dyeermieally remrioved d=n

15 Beszlop s Pytkoa Dot Experiened ped Yiozkmiion Appboatine.
{4 marka

Tllcm:quﬂ:mJHdm:mﬂz thr sty o smoate 3 datud of
e==erbenl yvaloes smpmntically wilhoo] mar—ol dots cetry omd store the
gencrased dma oorroctly. The epplicaion shoold calcofzar md display the
mimimanm, makisure snd overnge veloes pecarsiely. The stedem abouald
iig NemPy lo perform 21 beestl one momerica] processing opemtion on the
duniel. The applicoibon should oreste o well-formoned Matpletlid: char
wiih oo oppropriofe title snd clearly laballed X-axis omd Y-, The shodenr
should ales genemis m inlemmclive yasunlization tid allowsy, the examiscr
Iy mepedl of compars datn velees, The opplheation shoald projest
meaningll rewilis [ & chear npnd readoble format, The studend dhould
correctly identify and explain ot least two observntions from the generated
datave hased o the dizplayed resolis or visualizations. When the exaommer
chanpes a requinement, such as moreasing e number of gencrated values,
the application should auiomsticolly penersie the mew dotasel iwithi
manonl medification. Afl clcolotions, charts, and obscrvamaens dhould
update correctly gecording to the modified dars. The ovemil appliction
showld ewcewte  quccessfully without ermors and produce pecurate,
meaninglul, end woll-presenled sutputs.

Dionge Web Application Development, Authentication, Version
5 | Control and Deployment:- Yirunl environments, Djange instollagon. | 12 20%6
Projoct ceeation.  Application  creagion, Djengo projoci  siniciine,

Development sarver, Settings. URL configumtion, Do models, Modzl
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Metds Ometveg prprersan Moyotims commreds Dyson adb=ry bt
prgetietien LAL et Yiewsy Tenplen, [ermbsd  eebopiisees,

ey o—aem Cueeed del [Nemo Eemr M=l Tom Fiem
sghidovm Creree Hreed Updstr Dekge (CHUDL RAedwene ey
repnaration. Authembwio,  Legin, Lepmt Lhevdgeeifle d#aa
Apatamvraes Aceew npprkiesa (mngrthip ©535  bcrprates,
Asplzason mlep GH spodtany, R ceomie Yorseo  amirel
Dephisy v preporztien. Produstion soling, Depley oveed

Proctlesk
7| Cremte Dj==ga Envejeprment
Td) Crozte Diango Pojec
T5) Crezte Dianpo Appikcston
76} Creste Diata Mo
777 Databege HHymtion
TE) Adamin Dt Mariujzsmen
79} LIRL Roilanz
B0} Dynamtc View
g1} Dyvmambe Templuics
81} Add Dy Form
£3} Edit Dain Forn
84} Completo CRUD Workflow
45§ User Regivration
B} Lagin and Logaul
BT User-Owned Records
EB) Siyle the Applicsticn
9 Git Version Control
500 Deploy the Applcation

Evnluation Method :

5r. | Evalention Componeai

SEE ECE
[ (Wiada) | (Marke
| | Bevelop a muoli-user Djnesze web it} -

apphicatton in which registersd wsers
can erente gnd maonpse thelr own
recards.: The practicn] will assess whether
the student con move beyond bosic Django
poges and crepte o functionnl muwhi-user
weh ppplication.

2 | Devolop and deploy n complete Djongo 10
web application for o rerl-workd iisc casc.:
The praclicol nssasses whether miodenis con

Pylhon Progmmming -BET2EE13307
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irmafome - Hielr Pathob  and  Dissge
Lnowkdgs bin o reolisdis. Tonctionol snd

dephyable web apyr aline

1 | Develop = THaogo wed cpplbmtice By - 4]
ntapaghiy 2 coFecdion of resdocorid
roecardiit Staleis will hnfcpendently st
a Fsnolosal THango wcok spplientbon Hiae
damonsingas the Bondntone condeps

Tonl ] Ia

Esamrdaatios siyle

{HDevelop a milbaeer Bange wob sppiation fa which repitered
B&elT cBE eTcate oed manege 15ely owe reconis. (18 mmylka)

The 1eacher shouk cvalusge whethier e studeit =0 develop o working
multisusor DHango  applicatios  whive ecach  regisiored  wser  con
edependently nanages thelr owon records, The siudent should demenatyate
stccessfiul wsor moglsinfion g, and [opoul, wiil prolociod payes
hwcoeanlple lounmathenticalod vsers. The applicntion should affow legpged-
i6 ueers (o creale rew reconls theowgh g validoted fons end automindleslly
asslgn gwarhip of each record o the correct uscr. The stadent should
domonsitale complele Create, Fead, Update, ond Delete [CRULDY
Faonetionakity through the web interfoce. Becord Bt and detnil pages should
reirieve and disploy nlormation dynmmically frora the databnee. Using two
gifferent wser sccouns, the student should demansirale thit eoch user can
eoe and namage only dieir owa necords. The ieocher shoodd svenfy Bwt ong
gser caanot view, edit. or delole enother usor's protocted moeonds.
Soceess(ul operations should previde sppropriate confrmation or redinect
wsers (0 he cormocl page. When the wocher requests a change, the student
should corrcetly updnie the model, migrmion, Tomm, view, ond lemplate
while preserving authenticotion and ownership restoclions. The (ool
applicaticn should run withow errors end demonsim@te secere mulil-user
record sanogement with working CRUD, evthenticotion, authorizotion,
and examiner-requesied modi ficotiens

Z1Develop and deploy 8 compleie Djasgo web appBentios for a real-
world use edse (18 ntarls)

The tencher should evalume vwliciber the stident can independently develop
and deploy o complcie Djongo web applicotion for 8 nicaning ful real-world
wee case. The spplication showld demonstrmic & properly strectured Django
project with working mindels, defabasc migrtions, admin interface, URLs,
vitws, templetes, nnd databasc-drivan dynamic content. The student should
demonstrate  complele Creaie. Read. Updnte, ond Defete (CRUD)
opermlions  using  volidaied [oriis  with  apprograte  redirects.  The
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appliivnes dheadd eosts werhong meer crpemmess bepoe esel e
fansri=nalfy = reairas pradese=d pe= iIs ool e Thoees ot
b= Tero o= Eseumin, the Sedem sl ey s repey oo e o=
e==fily emfy = oeo wennh = e oo e o=y el
dda Thy spl=at=a dunild hoee @ smzimemt and gesdas eyt onh
beogrmied CB% w b=b ferme, 20d dhor covepiles The ook s
drnrematraie § GH mpavilory eomiining muinpls resmieg (W cosavits g
show pragre=ne davebgrnmit of De sppkaziun TRr mooker el
pzeexs the dophyed gpphicotisn s wonly dell An osmor Troosws ==k
commeaily B the Hee enviremmenl. Wheon a oos coqummssin & green, the
unnhont shaastd modfifr the apneoe et inoded, magzbieea femm viese. URL
end bnuplste onmponrgs withiug be=fing custeng bootionstin  The
afidral zhould ales cxpllo. wxing gy ows =ppleaiee. bos Bhedinlc
UHl %, Views. Tomplile=. Fomnse [Dajsbkr= SAdtheniegtion. =
Authorzume wark epgether io form Eie comnplole [amep ap phen vin

(3 Develdp = [Hange sweh g pplkstue for meaeping & collecting of roal-
world Tecanis. (18 marks)

The teacher should evatuste whethar Hig dpdo oo mdependently =21 op
o Dfanges devioprmil snvimonmont 068 seoesafully mo tis project The
studonl should domomimio & working Djenpe project with o properly
crodned apd reghAored applconon. The sppifcaton abould cootuen 2
oicaninglid datobnan model with 2t leawt foor Mzlds snd soccessdubly
opplicd migrsiteok The sodent showld demonstrme the Diaspo sdmin
penel by crosting of losst five recorde, modl @y g ane recced, snd deloting
ong roeord. The oppRcation shouwld reliese storcd recoeds Tromm the
drtabose and dieploy tom dynmnioally (iesogh o web pege. The kot
should domonetnie comeatly confipunsd URLs msd vicws by nevipnting o
the reguired poges. The appfleatton should use a bise torsplate and child
imnphiios with tompinio inhorimooz and provide both record-fst and
rocort-dotoil puges, Movigation between 1he Byt ond detnid poges should
wark comectly Whon the lonohor rogerests 3 modifioation, such ns ndding o
o modal fokd, the swdont should update the model. mgmtion, deabase,
and refevont pages comactly. The Ninol applicstion should ron willout
armers and demonstrale dwil tho studam can modify the existing Djenpo
application withowt rebuilding d Bom sermtel,

Snggested Specification Table with Muorks:

Dvistribution of Marks
(Revizod Bloom's Taxomonay)
Remembrooe | Understonding | Application | Analyze | Evahule
Level Creaie (O
e (R} W) (A) o | |\ | =™
Waighinge 4% 103 208 3500 1554 L | 57y
Fytion Programming -BETZEE| 3307 ["age 14 ol 19
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“emr Tz epemifween ikl doll be o= = 0 pr=r crlz = B2 waleny = ipsdens (B
petoal oo teiion of m=ka i i ovabsmie= = vey 5T Bes e 0 pdei2

Conrse Owotooniz:

Ay bepratng e comees, Lhe sratrats shoakd be 2k tm

[heme=mamie the furodensrdsh of Pylfen progpeae—eg by ey vavkbben, Aoty Bpes,
COl | operrsoe. comirnl somaetenes, fonctires, FBemy distizasznes evd phpci-orizeand prepe—r3
cencopts 10 dovelop Pytlum posproms

Develop Pyihos applicwin by opplkimg mpdeter progrorunles, fils heodling, cutrgmion

oz [=pdling. eerdbng seclinipees snd remtahle code 10 sofve ral-world computationul grebleome

co Dy dmersclive opplieathms valnp Pytlbon [Memeiey Tor o dovelopmers  dfa
3 vipuslerntnon ond dota proceming by uiltnog Pygene, Maplotli. Fy ol 2rd AP mtegrmon

_— Boitd dynamiz web apphostboon pang the Djenpo fmmcanrk by tmphooning moedgl=

femminies, views, forma, authombmtion and datnbese g

oS Doploy ond cvelunte Python spplesfiona by spply by sollwome testing, version cotifol,
dobogging and web doploymieil echniques asing Gir Bootsimp and Herola

Instrucitona] Method:

The course delivery method will depend on the contemt mquirements end swdeing’ peeds. The teochar, &)
addition o the conventionnl leaching method by the bleckbonsd. may abvo wz any of the esola. soch
dermonsiration, role ploy, quizzes. brainserming. MOOC. ele.

From the content. | 0% of wopics ore suggested for Nipped-made instruction.

Students wil utifise supplementary resources. incloding online vrbor, NPTELSWAYAM vidoos. -
courses; and Yirunl Labomtories,

The intemnal evaloation will be done on the bosis ol the CC E=Cominuons snd Comprehensive Evaloatron.

SEE: Semesior End Evaluation will be conduciod st the end of esch module for the evaluaiion af the
]
performonce of siudents fihe lobomiory,

Reference Boolis

[1] "Pyihan Crash Coorse™ by Eric Manhes
IZ] "Patheon Programaning: An Irtroduction o Camputer Science™ By John Zelle
[3] "Auomaie the Boring Sl with Python™ by Al Sweigan
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Sahkp Tod Mrmemrrmamal Lie=iy licvg

Mopidek | Pyibon Progromeslag Fovadatlons asd Prohiein-%aolvtog

Develop o Pytbon-Boed Restanrapd or BmuB-Shap Orher Mamagesrent snd BElHaT 5 sfcim

Critertz Dreveripites Sarks
{rablem Davelap n Bredtbnl gadber muanegenmend syulang the Jispken e
Understandong & Core B mreny, Scoepbd mishiple codimed ordery wibly guand|iics .
Finikmemiabion Gliss the order vLpy appropogle dabt gEruclress. porEwne:

baume caleulghion. end diaplayt the comem order comecih
Billing Complele the RestiurantSmab-Shop Onder Mtanigzment znd
ks A HTHi:'-u sywom by gemoretmg o profesicnal bifl wob genros e
unl’lmi“'l'm“" & Resph | 9020 eubtonl oodgeonnt ( apphicatile . grnd fotal, onder 3
Verdflcation madifesion featurcs, proper inpul validoton, and fueosmlal
levling ond cxcculiga w0 Hhoiil omom
Total 1a
Develap a Compleles Real-Warld Pythoa Applleation.

Criteria Descriptio hiarks
Prabicm Develop the epre lanclienality of the selecled raakworld
Understanding & Core Mython opphcaiion by mplemonting wier inkcrmcnen, data
Applkction cniry, dolo stomge, solculationy, decwmon-mokme.  and 5
Devel o displaying moamingful  regulls  using spproprmie Pyihon

opmE concepts
Complete the opplication by maplementing ndvanced [earures
Advanced Feaere | such os strociured dats management officion! dota processing.
[mplomertiian. inpul  wolidotion, ermor hoandling, lesting. debugging. ond 5
Testing & Debvgging | ensurmg the opplicntion execoles suecessTu ly with all roguired
funciignaliiios
Taotal 1]

Moduled: Istermedinte Pyibon Proprmmming, Fanctions, Qop, Files, Exceptions and Testtng

Develop an Objeci-Oricated Inventory Manngement Sysiem

Criterin Description Miaris
OOp G gﬂ'l.'![n'p the core Envertory h.-'[ﬂmgmnln: Sy slem usmg ﬂLI'lle:b
Understariding & Core rigtied I’rngmt_ﬂmmg. by creating dnﬂ_ﬁ. ~ objects. 5
e constrictars,  atiribuies,  methsds, and  bosic  isvenion
: operations with o functional uscr interface
Advanced OOP, Daia | Complete the system by implementing mberitence, Nle
Persislence, Exception | handiing with JSOM for dotn persisience, axception handling. 5
Hundling & Testing modular progenmming. compleic mterpelive funetonality, psd
Python Programming -BET2EEI3307 Page 16 ol 19
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pwsnrafully  de—oerdygimp, =L ol :'ﬂ-r'-f!q By
:_:Fpﬁu.uhu:

[ oesd

[o

[FMevelop o Camplets Cllss-Hoody Py ssoo Apniicdiin

C rideriz

[hecriptism

Problon
Linderazndmy & Car
Applicien

Cew elopmizis

Dvaglap de  evee  gloptglareasly  yihon :q'q:fr:.".'!-:'i'l by
umplememeng sier mostaction, Snsheed dey pe—re—ma
fstenone  ouwxhldy piogrom  Hroctere  cbtme T
somusIr. Uinbuo., @ethodw znd the primeny spplicsiesn
eyl

Advancod
Implementation,
Teznng & Tl

Roguarcmiend Handiing

Complate the spplication by Atplemenng rderitenee. (il
banding willr 150N for dote porudense. evoepuon Fandlew
LEE N moorporEimng the fingf chanpe regeoil oaf
demonuambimg 2 Mlly fonclonsl ¢lem-roody epplicoion

Tolxl

1]

Mlodale?: Object-Oricpfed Game Application Development Usdng Przame

Develap an Alies Fleetl Sheoting AppRoation awag Pygaoe

Criterin

Dgscription

iz rles

Linme Concept
Undertandeng & Core
Implemantatian

Develop the core Ahlcn Fleer Shoodenp appfeaimr by
mplementeng  bufler cregion, frnp. movement  muhiple
bullel morogement and genersting o properly abened alien

Aot with basic gamephy interoetion.

Ohyect
Flcel
&

Gipma

Management,

Control
Madification

Complete the gpplicatson by smplementing Bullel Ffemycle
menegemenl, bollel  bmps, Moel  movement,  boundary
detecioon. direction clhonges, and fucccsslully deinenstmting
the application with exammer-roquesled modificaling

Tatnl

10

Develop and Demonsirmie a Complele Alles luvasios-51vle Pygame Game

Criterin

Descriplion

Game Architoclure &
Core Gomeplay
Imiplementation

Develop the ecore Alicn Invasion-sivle Pygame gome by
implemieniing the gome awchitetlure. game loop,  sinp
movemenl bollel sysiem, alicn Mool genemiion. moyement.
ond collision dotcction with & plasable pone

Game Smee, Scoring,
Diffieuly & Resul
Dempnstration

Complete the game by implemonting gamo sLodes, remmimne
lives, game resel, play button. sconng sysiem. high score
levels, merensing difficaly. and successfully demonstrning
the game with cxaminer-requesicd modifcations

Toiml

Python Progrmmnnng -BETZEE13307




AMMARIAET INMIDVRTINE LMIYERYITY

Meodolel Daks Gengrntion. ¥iseaSaiam end Ak Baved Dista A pplicethiee

Oy AI AN AR (G TTTUTE OF TLO thed @.OCFY

Simbents pre piven on wolfisgdar rrelbwerdd dotpred, Derelop = Tythan Bade Awalysls
AppEeatiog thef ceaveris the raw o mko mensglol Finrmaton s0d vheofeaths s,

Crideris Besertphing | Brlboirice
Develisp the corw Pyihen Dpda Anabyvig ipplication by adog
Dara  Undergaoding, [ the ghen CEVASON dommsst, dfeneifping refovant Feldn
Cloaming &  Cowe | clheming and smnalonming the daia, perfirmeng haaic stopaueed
Anabyalz anakyais. and Ideadiymyg key losights such o5 Fghoa and
[used focords
: Compleie. whe epplicopon by geperusng moominghd  doto
ﬂﬁﬁxﬁfilmﬁl visuafizotions, hanfling exammer-regueed  meosfificnsone, 5
interpretutlon and sutcesshully demomraciig 2 fully funciionel data analye|s
apphcation thil canverd s mw dails sdo aoibonzhle Blormabios
Teiol ]
Develop 8 compliete APT-powered Datn Armlysis sad Vissslization Applicefior
Criteria Diescription Ml
APl Integrition, Diia Eemlap the coss J\Fl-pnwe_n-d application by leiching daia
Processing & | from 1he given APl valdziing fe rosponsc, exlracling and 5
Statistical Analysls trnesfooming IS0M data and performing meaningful suwlisucal
anabysis on the retricved detased,
Visughization.  Errer | Complese  the spplicslion by eonemmting  meanimggiiul
Handifna & | visunhzatwons, mplementiig robust API error and mvalid-daotn 4
Application handfing. and successfully demonstrating the applicetion with
Demanstraton exmmbner-roguestad modiliepliong
Tofal i¢]

Maodale5: Disngo web appHention developmient, suthestlcation, vermion conlrel and deploymeent

Develop o 1\uit-aser Diange web npplicafion i which regisfered ugers can create and
manage (hekr own records

Criteria Description | Maris
Django  Architecture, | Develop the core nwid-user Django web applicstion by
CRUD &  User | crealing the dotobose madel, smplementing compleie CRUD 5
hannge ment lunctionnfity, forms with velidation. and user registration ond
[mplememation leninn (MaLures.

Rl Complete the applicaton by fniplementing suthenticution and
.A.ui F IEI' 7 " authorization. demonstrating separate dora ownership for
Uhmrrslz?i e & milliple USCTS, FICOrpamling cxominer-roguesicd 3
Mndi—l"rr:qf]ijﬂn Hanelfin madifcntions. and svceessiully eaceuting and demongirnting

& the fully funciional opplication
Total
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Dexstep wnd dbepler 5 oomplite Disogo eob opplizzibo (b B erad-marfd o cans

Criterts Ehescripfles Binrhs
Devateep [he cure [Njaogo aeh ppplikatagm ty coofigersg dre
projod srehikscture, oresthiy mesbils deshew ognd adiorin,

Djznpa  Architoomsre,

Fﬁ?;:umﬁ;:uumun Impleemnime UL sy dymesiie mepisiny e muk 2
e fkdniin, and connpkie C B LAY foog e==loy
Complete the applicallon &3 froplomentir;; coxbeasinution
Aarifent loni mo, nuthorizidion, uisr osoorahip, mpros iy e b - asl bl

Deploymem, Version | makmtmning the progeed uning Git wih mer-ghd commiia 5
Comirol & Applicaiion | deploying the opplizniion, kod surcovalully dermwicatiog |
Deoastration with crunbmr-roquessed  modifledions eod  sechicotere
| explanotion

ToE i
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