
Introduction to OOP
(Object-Oriented Programming)

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



An Overview of Today’s Session

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

● Explore OOP Concepts using Python

● Explore 4 Principles of Object-Oriented Programming

● A Brief overview of NumPy, pandas, matplotlib

● OOP Exercises!



a = 1

x = False

b = 1.5

c = “Hello World”



donut_1 = “glazed”

donut_2 = “mocha”

donut_3 = “chocolate”

donut_4 = “strawberry”

Variable

Variable

Variable

Variable



glazed = 10

mocha = 10

chocolate = 10

strawberry = 10

Variable

Variable

Variable

Variable



glazed = 10

mocha = 10

chocolate = 10

strawberry = 10

Variable

Variable

Variable

Variable



glazed = 10

glazed_has_hole = True

glazed_frosting = “sugar”

glazed_topping = “”
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class Donut:

glazed
amount = 10

has_hole = True

frosting = “sugar”

topping = “”
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Instance Variable
(belongs to an instance/object)



class Donut:

glazed
amount = 10

has_hole = True

frosting = “sugar”
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Class Variable
(belongs to a class)total_amount

= 40



class Donut:

glazed

Instance Method
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amount = 10
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frosting = “sugar”

topping = “”



class Donut:

pass

x = str() # <class 'str'>

glazed = Donut() # <class '__main__.Donut'>

glazed.amount = 10 # <class 'int'>

glazed.has_hole = True # <class 'bool'>

glazed.frosting = “sugar” # <class 'str'>

glazed.topping = “” # <class 'str'>

Define
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class Donut:

glazed
amount = 10

has_hole = True

frosting = “sugar”
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Constructor



MAGIC



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”, “”)

self

Constructor



class Donut:

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

self.amount = amt

self.has_hole = has_hole

self.frosting = frt

self.topping = tpp

glazed = Donut(10, True, “sugar”, “”)

Specify Types



class Donut:

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

self.amount = amt

self.has_hole = has_hole

self.frosting = frt

self.topping = tpp

glazed = Donut(amt=10)

glazed.frosting = “sugar”

Default Params



class Donut:

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

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

Methods



class Donut:

total_amount = 0

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 Variable



class Donut:

total_amount = 0

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

...

def sold(self, amt=1):

...

@classmethod

def restock_from_list(cls, list_stock):

...

Donut.restock_from_list([])

Class Method

cls



class Donut:

total_amount = 0

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”)

Static Method



The 4 Principles of Object-Oriented Programming

● Abstraction
○ Hide complexity from users

● Polymorphism
○ The ability to perform a certain action in different ways

● Encapsulation
○ Safeguards the contents of a class like a capsule

● Inheritance
○ Improves code reusability, introduces sub-classes



Encapsulation
Safeguards the contents of a class like a capsule



class Donut:

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

Encapsulation



class Donut:

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

Encapsulation



Inheritance
Improves code reusability, introduces sub-classes



class Donut:

total_amount = 0

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):

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

super().__init__(amt, has_hole, frt, tpp)

self.boom = boom

Inheritance



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], [4, 5, 6]], [[7, 8, 9], [10, 11, 12]]])



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], [4, 5, 6]], [[7, 8, 9], [10, 11, 12]]])



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.



Matplotlib is a plotting library for the Python programming language.



Programming Exercises
From: 2301173-Programming














