
Abstraction in Python: A Complete GuideAuthor: Madhu DadiTags: pythonSource: https://madhudadi.in/blog/posts/abstraction-in-python-a-complete-guide"OOP to me means only messaging, local retention and protection and hiding ofstate-process, and extreme late-binding of all things."â�� Alan Kay, Creator of Smalltalk & OOP PioneerAbstractionData abstraction means showing only the essential features and hiding the complexinternal details. Technically, in Python abstraction is used to hide theimplementation details from the user and expose only necessary parts, making the codesimpler and easier to interact with.Defining an abstract class with a mandatory abstract method in PythonExplanation- The code imports the ABC and abstractmethod from the abc module to create anabstract base class. - The BankApp class inherits from ABC, making it an abstract class that cannot beinstantiated directly. - The database method is a concrete method that prints a message indicating aconnection to a database. - The security method is defined as an abstract method, requiring any subclass toimplement this method without providing any implementation in the base class. - This structure enforces a contract for subclasses, ensuring they provide specificfunctionality while allowing shared behavior through concrete methods.[code block]This code defines a MobileApp class that inherits from BankApp and includes a methodfor mobile login.Explanation- The MobileApp class is a subclass of BankApp, indicating it inherits properties andmethods from the BankApp class. - The mobilelogin method, when called, prints the message ’login into mobile’ to the



console. - This method can be used to implement mobile-specific login functionality within thecontext of a banking application. - The use of inheritance allows for code reuse and organization, making it easier tomanage related functionalities.[code block]This code snippet demonstrates the instantiation of a MobileApp class and emphasizesthe need for abstract methods.Explanation- The variable mob is created as an instance of the MobileApp class. - The comment indicates that the class likely contains abstract methods that must beimplemented in subclasses. - Abstract methods are defined in a base class but are intended to be overridden inderived classes, enforcing a contract for subclasses. - This structure is commonly used in object-oriented programming to ensure thatcertain methods are implemented in any subclass of the abstract class.[code block]Output[code block]This code defines a MobileApp class that inherits from BankApp and includes methodsfor mobile login and security features.Explanation- The MobileApp class is a subclass of BankApp, indicating it inherits properties andmethods from the BankApp class. - The mobilelogin method prints a message indicating that the user is logging into themobile application. - The security method prints a message related to mobile security, suggesting it mayhandle security features specific to mobile access. - This structure allows for extending functionality specific to mobile applicationswhile maintaining a connection to the base banking application.[code block]



Creating a mobile application instance with the MobileApp classExplanation- Initializes a new instance of the MobileApp class to represent a mobile application- The variable mob serves as a reference point for interacting with the mobile appfunctionality- This object-oriented approach allows for encapsulation of mobile app related methodsand properties- The instantiation follows standard Python conventions for creating class instances- This setup enables subsequent operations on the mobile application through the mobreference[code block]This code snippet invokes the security method from the mob object to performsecurity-related operations.Explanation- Calls the security() method on the mob object, which likely handles securityfunctionalities. - The method may include tasks such as authentication, authorization, or encryptionprocesses. - The specific implementation details of the security() method are not provided, soits behavior depends on the mob class definition. - This code assumes that the mob object is already instantiated and properlyconfigured before this method call.[code block]Output[code block]This code snippet initializes the database connection for the ’mob’ object.Explanation- Calls the database() method on the mob object, which is likely part of a largerframework or library. 



- Establishes a connection to a database, enabling data retrieval and manipulation. - The method may handle configuration settings such as database type, credentials, andconnection parameters. - Essential for performing database operations like queries, inserts, updates, anddeletes within the application.[code block]Output[code block]Problem-1: Class inheritenceCreate a Bus child class that inherits from the Vehicle class. The default fare chargeof any vehicle is seating capacity 100. If Vehicle is Bus instance, we need to add anextra 10% on full fare as a maintenance charge. So total fare for bus instance willbecome the final amount = total fare + 10% of the total fare.Note: The bus seating capacity is 50. so the final fare amount should be 5500. Youneed to override the fare() method of a Vehicle class in Bus class.This code defines a vehicle class hierarchy with fare calculation for a bus.Explanation- The Vehicle class initializes with type and capacity attributes and has a methodfare that calculates the fare based on capacity. - The Bus class inherits from Vehicle and overrides the fare method to include anadditional 10% surcharge on the base fare. - An instance of Bus is created with a type of ’school bus’ and a capacity of 50. - The fare method of the Bus instance is called and prints the total fare, whichincludes the surcharge.[code block]Output[code block]Problem-3: Write a program that has a class Point. Define another class Location whichhas two objects (Location & Destination) of class Point. Also define a function in



Location that prints the reflection of Destination on the x axis.This code defines a structure for representing points and their reflections in a 2Dspace.Explanation- The Point class initializes a point with x and y coordinates and has a method todisplay its coordinates. - The Location class contains two Point instances, representing a source and adestination, initialized with given coordinates. - The show method in the Location class prints the coordinates of both the source anddestination points. - The reflection method modifies the y-coordinate of the destination point to itsnegative value, effectively reflecting it across the x-axis, and prints the newcoordinates. - An instance of Location is created with specified coordinates, and both the show andreflection methods are called to demonstrate functionality.[code block]Output[code block]Problem-4: Write a program that has an abstract class Polygon. Derive two classesRectangle and Triamgle from Polygon and write methods to get the details of theirdimensions and hence calculate the area.Implementing an abstract base class for geometric shapes in PythonExplanation- Defines an abstract base class Polygon with two abstract methods: getdata and area,enforcing a structure for derived classes.- Implements the Rectangle class that inherits from Polygon, providing specificimplementations for getdata and area methods to calculate the area of a rectangle.- Implements the Triangle class similarly, allowing for the calculation of the area ofa triangle using its base and height.- Creates instances of Rectangle and Triangle, sets their dimensions using getdata,and calculates their areas, demonstrating polymorphism in action.



[code block]Output[code block]Problem-5: Write a program with class Bill. The users have the option to pay the billeither by cheque or by cash. Use the inheritance to model this situation.Implementing a billing system with cash and cheque payment options in PythonExplanation- Defines a Bill class that calculates the total price of items and displays them.- The CashPayment class inherits from Bill, adding functionality to show cash paymentdetails, including denominations and their values.- The ChequePayment class also inherits from Bill, providing methods to display chequepayment information, such as cheque number and bank name.- Each payment class utilizes the super() function to access the parent class’smethods for displaying item details.[code block]This code snippet demonstrates how to create and display a cash payment system forvarious items.Explanation- A list of items and their corresponding prices is defined, representing productsavailable for purchase. - Denominations of currency notes and their respective values are specified in twoseparate lists. - An instance of the CashPayment class is created using the items, prices,denominations, and values. - The showcashpayment method is called on the cash object to display the paymentdetails.[code block]Output[code block]



This code snippet facilitates payment processing through cheque or cash for a list ofitems.Explanation- A list of items and their corresponding prices is defined for payment options. - The user is prompted to choose between cheque (option 1) or cash (option 2) forpayment. - If the cheque option is selected, the user must provide bank details and a chequenumber, which are then used to create a ChequePayment object. - If the cash option is selected, predefined denominations and their quantities areused to create a CashPayment object. - Each payment method has a method to display the payment details to the user.[code block]Output[code block]---References- Python Official Documentation â�� The Python Software Foundation- Python Classes Tutorial â�� Python 3.x tutorial- Python datamodel: object.init â�� Python 3.x reference- PEP 8 â�� Style Guide for Python Code â�� Python Enhancement Proposals- Real Python OOP Tutorials â�� Community resource


