Introduction to OOP

(Object-Oriented Programming)

Penek Suksuda — GDSC Python Hunt Day 4 (Academic Year 2023)



An Overview of Today’s Session

e An Amazing Donut Shop in a Python Land (Story)

e Explore OOP Concepts using Python

e Explore 4 Principles of Object-Oriented Programming
e A Brief overview of NumPy, pandas, matplotlib

e OOP Exercises!



c = “Hello World”




donut_1 = “glazed”
donut_2 = “mocha”
donut_3 = “chocolate”
donut 4 = “strawberry”
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glazed = 10

Variable

glazed has hole = True
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glazed frosting = “sugar”
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class Donut:

glazed

Object

mocha

Obiject

chocolate

Object

strawberry

Object




class Donut:

mocha

chocolate

strawberry




class Donut:

amount = 10 frosting = “sugar”

has hole = True | |topping =




class Donut:

amount = 10 frosting = “sugar”

(1%2)

has hole = True | |topping =

Instance Variable
(belongs to an instance/object)




class Donut:

amount = 10 frosting = “sugar”

has hole = True | |topping =

total amount
=40

Class Variable
(belongs to a class)
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class Donut:

Method Method
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class Donut:
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class Donut:

amount = 10 frosting = “sugar”

has hole = True | |topping =




class Donut:

pass

x = str()

glazed = Donut()
glazed.amount =

glazed.has_hole

glazed.frosting

glazed.topping =

Define

# <class 'str'>
# <class '__main__.Donut'>
10 # <class 'int'>
= True # <class 'bool'>
= “sugar” # <class 'str'>
“ # <class 'str'>



class Donut:

amount = 10 frosting = “sugar”

has hole = True | |topping =




class Donut:

amount = 10 frosting = “sugar”

(1%2)

has hole = True | |topping =

Constructor




Python Magic Methods MAGIC

Class Instantiation Operator Overloads

__init__(self, ...args) ClassName() __add__(self, other) instance + other
__del__(self) del instance __sub__(self, other) instance - other
__mul__(self, other) instance * other
__getattr__(self, key) e ~pr<i,;§tnaorlc,§;2:§3 _:e_(self, other) ir-lstance % other
__1t__(self, other) instance < other
__getattribute_ (self, key) (regardlessofi‘r;)itt);r‘lcper;::r(:s __gt_ (self, other) instance > other
__dir_ (self) diztinetanice) __le__(self, other) instance < other
__setattr__(self, key, val) instance.prop = newVal —ge_(self, other) instance: & other
__delattr__(self, key) del instance.prop
__getitem__(self, key) instance[prop] Type Casting
__setitem__(self, key, val) instance[prop] = newval —bool__(self) bool(instance)
__delitem__(self, key) del instance[prop] —int__(self) int(instance)
__str__(self) str(instance)

List Iteration

__iter__(self) [x for x in instance] COderPad

__contains__(self, item) if x in instance

For a full Magic Methods guide:
bit.ly/PythonMagicMethods



~ Constructor

class Donut:
def __init__(self, amt, has_hole, frt, tpp):
self.amount = amt

self.has_hole

has_hole

self.frosting = frt

self.topping = tpp

glazed = Donut(10, True, “sugar”, “")

I self



Specify Types

def __init__(self, amt: int, has_hole: bool, frt: str, tpp: str):

class Donut:

self.amount = amt

self.has_hole

has_hole

self.frosting = frt

self.topping = tpp

glazed = Donut(10, True, “sugar”, “")



Default Params

def __init__(self, amt=0, has_hole=True, frt="", tpp=""):

class Donut:

self.amount = amt

self.has_hole

has_hole

self.frosting = frt

self.topping = tpp

glazed = Donut(amt=10)

glazed.frosting = “sugar”



Methods

def __init__(self, amt=0, has_hole=True, frt="", tpp=""):

class Donut:

self.amount = amt

self.has_hole

has_hole

self.frosting frt
self.topping = tpp
def sold(self, amt=1):

self.amount = self.amount - amt

glazed = Donut(amt=10, frt="sugar”); glazed.sold(4); glazed.sold()

print(glazed.amount) # prints 5



class Donut: Class Variable
total_amount = ©

def __init__(self, amt=0, has_hole=True, frt="", tpp=""):

self.amount = amt
Donut.total_amount = Donut.total_amount + amt
self.has_hole = has_hole
self.frosting = frt
self.topping = tpp

def sold(self, amt=1):
self.amount = self.amount - amt
Donut.total_amount = Donut.total_amount - amt

glazed = Donut(amt=10, frt="sugar”); glazed.sold(4); glazed.sold()

print(Donut.total_amount); print(glazed.total_amount) # Same



class Donut: Class Method
total_amount = ©

def __init__(self, amt=0, has_hole=True, frt="", tpp=""):
def sold(self, amt=1):

@classmethod

def restock_from_list(cls, ) :

Donut.restock_from_list(/[])

{ os



class Donut: Static Method
total_amount = ©

def __init__(self, amt=0, has_hole=True, frt="", tpp=""):
def sold(self, amt=1):

@staticmethod

def hello(name):

print(“Hello, " + name)

Donut.hello( “Penek Suksuda”)



The 4 Principles of Object-Oriented Programming

e Abstraction
o Hide complexity from users
e Polymorphism
o The ability to perform a certain action in different ways
e Encapsulation
o Safeguards the contents of a class like a capsule
e |[nheritance
o |Improves code reusability, introduces sub-classes



Encapsulation

Safeguards the contents of a class like a capsule



1 D t: :
chass o Encapsulation
total_amount = 0 # This needs to be considered

def __init__(self, amt=0, has_hole=True, frt="", tpp=""):
self._amount = amt # Protected

@property

def amount(self): # Accessor

return self._amount
@amount.setter
def amount(self, amt): # Mutator

self._amount = amt



1 D t: :
chass o Encapsulation
total_amount = 0 # This needs to be considered

def __init__(self, amt=0, has_hole=True, frt="", tpp=""):
self.__amount = amt # Private

@property

def amount(self): # Accessor

return self.__amount
@amount.setter
def amount(self, amt): # Mutator

self.__amount = amt



Inheritance

Improves code reusabillity, introduces sub-classes



class Donut: Inheritance
total_amount = ©

def __init__(self, amt=0, has_hole=True, frt="", tpp=""):

self.amount = amt

Donut.total_amount = Donut.total_amount + amt
self.has_hole = has_hole

self.frosting = frt

self.topping = tpp

class MagicDonut(Donut):

nn

def __init__(self, amt=0, has_hole=True, frt="", tpp="", boom=False):
super().__init__(amt, has_hole, frt, tpp)

self.boom = boom



ﬁ’iﬂ NumPy

At the core of the NumPy package, is the ndarray object.
This encapsulates n-dimensional arrays of homogeneous data types, with many

operations being performed in compiled code for performance.

import numpy as np

arr = np.arraY([[[1, 2! 3]; [41 51 6]]; [[7; 8! 9]; [105 11! 12]]])



Kl’il NumPy

At the core of the NumPy package, is the ndarray object.

This encapsulates n-dimensional arrays of homogeneous data types, with many
operations being performed in compiled code for performance.

>>> a = np.array([[1, 2], [3, 4]])
>>> a
array([[1, 2],
[3, 4]1])
>>> np.transpose(a)
array([[1, 3],
[2, 4]])



|:;| pandas

pandas is a python library for data manipulation and analysis.

In particular, it offers data structures and operations for manipulating
numerical tables and time series.

' N
Column names
(Name Team Number Position Age Height  Weight College Salary ]
Columns 0 | Avery Bradley  Boston Celtics 0.0 PG 25.0 6-2 180.0 Texas 7730337.0
is=1
s 1 |JohnHolland  Boston Celtics  30.0 SG 270 65 205.0 Boston Uniersity NaN
2 | Jonas Jerebko Boston Celtics 8.0 PF 29.0 6-10 231.0 NaN 5000000.0
:Qgeef( «—— 3 |[Jordan Mickey  Boston Celtics 6-8 235.0 Lsu 1170960.0
4 | Terry Rozier Boston Celtics 6-2 Louisville 1824360.0
5 | Jared Sullinger  Boston Celtics 6-9 260.0 Ohio State | 2569260.0
6 | Evan Turner Boston Celtics 6-7 220.0 Ohio State / 3425510.0
| S
J Missing Data
Index value
axis=0
, 8 J




matpltlib

Matplotlib is a plotting library for the Python programming language.

Scatter plot

Contour plot
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Programming Exercises
From: 2301173-Programming



v Question 1 : Rectangle

&vAand Rectangle narusaAruiatnunuasidusauslie

[ ]

= Rectangle

calculate_area()

calculate_perimeter()




v Question 1 : Rectangle

&vAand Rectangle narusaAruiatnunuasidusauslie

[ ] class Rectangle:
>f  init  (self, length, width):
self.length = length

self.width = width —

of calculate area(self):
return self.length * self.width

- calculate perimeter(self): calculate_area()
return (self.length + self.width) * 2 calculate_perimeter()




v Question 2 : Shopping Cart

asroienusialiliinasaaia ShoppingCart Tudiuvidivuabiauysal tialviTdsunsusruatavinoulsgasasanu test cases 619 9

» add_item(self, item_name, qty) WoridfudmFunisuiusianisdud (item) asluaynsi (cart) dradinnuiidvua (gty)

« remove_item(self, item_name, qty) Wordfudmiumsaasamsaud (item) tuagnsi (cart) saaiuuisivua (qty) sr&uArladstuiudiu o
iadeau Lilandudrfuaannnaznian

» get_total_qty(self) Wordudmsunsdnaidiinunansdudionua

[ ]

=l ShoppingCart

item

qty

add_item(item, qgty)

remove_item(item, gty)

get_total_qgty()



v Question 2 : Shopping Cart

asroienusialiliinasaaia ShoppingCart Tudiuvidivuabiauysal tialviTdsunsusruatavinoulsgasasanu test cases 619 9

» add_item(self, item_name, qty) WoridfudmFunisuiusianisdud (item) asluaynsi (cart) dradinnuiidvua (gty)

« remove_item(self, item_name, qty) WoAtudwsumsaasansdud (item) Tuaznsi (cart) shaduiunsivua (gty) srdudrlafistuiwiu 0
iadeau Lilandudrfuaannnaznian

» get_total_qty(self) Wordudmsunsdnaidiinunansdudionua

[ 1] class ShoppingCart:
f init (self):
self.cart = {}

f add_item(self, item, qty):
if item in self.cart :

self.cart.update( { item :

else:

self.cart.update( { item :

f remove_item(self, item, qty):
self.cart[item

self.cart.update( { item :
if self.cart[item] <= 0 :
self.cart.pop(item)

f get total qty(self):
total = 0

for i in self.cart.values() :

total+=i
return total

self.cart[item] + qty } )

=l ShoppingCart

qty } )

- qty } )

add_item(item, qgty)

remove_item(item, qgty)

get_total_qgty()



v Question 3 : Bank

iinuaana Bank Tuarunatvua hiauusal TaaiiweAzusialuil

* create_accounts(self,profiles) WoAtudmiunsasioiaufisuiais (accounts) au dictionary vitia profiles 1aa accounts i key 1ilu %ia
1eud dhoiilu key mav profiles wils 9 uazi value (iluniia Account visinaatduisusiu (initial_balance) wvindu value uav profiles insofuiiariod
1u 9 126y

o g profiles fiAtilu {'Carol:1000,Marta"-100} éa1fu accounts wiilu dictionary zasaana Bank agiiatilu {Carol:Account object i
initial_balance tilu 1000;Marta":Account object i initial_balance tilu -100}

» transfer(self,from who,to who,amt) WeAzuamiunslauduannliusizia from_who iitiaudizia to_who é2ad1uru amt
» get names_in_debt(self) WoAnuilAuaniudasnasnatandaniiusuias tudasaaduluinidaay

» update with_interest(self) WoAzZuamsumsaneannatuilusuiasaramsanaantiadudinuayaantiedug

halance

deposit(amount) transfer(from_who.to_who,amt)
withdraw(amount) get_names_in_debt()

get_balance() update_with_interest(interest_rate)




ss Account:

__init_ (self, initial balance=0):
self. balance = initial balance

deposit(self, amount):
self. balance += amount

withdraw(self, amount):
self. balance -= amount

get balance(self):
return self. balance

s Bank:

f _init (self,profiles):
self.accounts = {} # dictionar
for i in profiles.keys() :
self.accounts.update( { i : Account(profiles[i]) } )
transfer(self,from who,to who,amt):
self.accounts[from who].withdraw(amt)
self.accounts[to who].deposit(amt)

f get names_in debt(self):
hell = []
for i in self.accounts.keys() :
if self.accounts[i].get balance() < © :
hell.append(i)
return hell

update with interest(self,interest rate):
for i in self.accounts.keys() :
self.accounts[i].deposit(self.accounts[i].get balance()*interest rate/100)

= Account
balance

deposit(amount)
withdraw(amount)

get_balance()

account

transfer(from_who.to_who,amt)

get_names_in_debt()

update_with_interest{interest_rate)



