PYTHON LANGUAGE COURSE  ·  PROJECT 29 OF 40
Multiple Inheritance & MRO

Objective
Explore multiple inheritance and mixins in Python, understanding the Method Resolution Order (MRO) that determines which parent's method gets used when there's ambiguity.
Prerequisites
1. Completion of Projects 23, 27-28
Concept Overview
	Concept
	Why It Matters Here

	Multiple inheritance
	A Python class can inherit from more than one parent class simultaneously -- powerful, but requiring care.

	Mixins
	Small classes designed specifically to be combined with others to add a single piece of reusable functionality, not meant to stand alone.

	Method Resolution Order (MRO)
	The specific, well-defined order Python searches through parent classes to find a method -- viewable via ClassName.__mro__.

	The diamond problem
	The classic ambiguity multiple inheritance can create when two parents share a common ancestor, and how Python's C3 linearization resolves it predictably.



Tools & Setup
1. Python 3 interpreter
Step-by-Step Instructions
1. Define two independent mixin classes: `JSONSerializableMixin` (with a `to_json()` method using a generic __dict__-based approach) and `ComparableMixin` (with generic __eq__/__lt__ based on a `_comparison_key()` method subclasses must define).
1. Define a `Product` class that inherits from both mixins plus a base object, combining their functionality.
1. Call `.to_json()` and comparison operators on Product instances, confirming both mixins' functionality works correctly together.
1. Print `Product.__mro__` and walk through it step by step, explaining in comments what order Python will search for each method.
1. Deliberately construct a 'diamond' scenario: two classes B and C both inherit from A, and a class D inherits from both B and C -- call a method that exists on A but is overridden differently on B and C, and observe which version D actually uses.
1. Use `super()` correctly within this diamond scenario and explain how it cooperates with the MRO rather than always calling a specific named parent directly.
1. Rewrite one exercise from Project 28 (composition) as multiple inheritance instead, and discuss in comments which approach you now think fits better.
1. Identify a realistic scenario (not the artificial diamond example) where multiple inheritance via mixins is a genuinely good fit, and implement it.
Assignment
Build a small class hierarchy with at least 3 mixins (e.g., LoggableMixin, SerializableMixin, ComparableMixin) and one concrete class combining all three, demonstrating that each mixin's functionality works correctly and independently within the combined class, with a clear comment explaining the resulting MRO.
Extensions (Optional Challenge)
1. Research and explain Python's C3 linearization algorithm at a high level (how MRO is actually computed, not just observed)
1. Build a mixin that adds simple caching behavior to any method it's combined with
1. Explore whether the diamond-problem class hierarchy behaves differently if you change the order of parent classes in the subclass definition, and explain why
Grading Rubric
	Criterion
	Weight
	What We're Looking For

	Mixin Design
	30%
	Mixins are correctly designed as focused, combinable units of functionality.

	MRO Understanding
	30%
	MRO output is correctly interpreted and explained for both simple and diamond cases.

	Diamond Problem Handling
	20%
	The diamond scenario correctly demonstrates and explains Python's resolution behavior.

	Practical Mixin Application
	20%
	The 3-mixin combination class works correctly and demonstrates real understanding.


