PYTHON LANGUAGE COURSE  ·  PROJECT 30 OF 40
Inventory Management System (OOP Capstone)

Objective
Build a complete inventory management system that combines classes, inheritance, encapsulation, polymorphism, and composition from across Module 3 into one cohesive, realistic application.
Prerequisites
1. Completion of Projects 21-29
Concept Overview
	Concept
	Why It Matters Here

	System design with multiple collaborating classes
	Real applications rarely consist of just one class -- designing how several classes work together is itself a core skill.

	Applying OOP principles together
	Encapsulation, inheritance, polymorphism, and composition aren't isolated tricks -- real designs blend them as each situation calls for.

	Separation of concerns
	Keeping each class focused on one responsibility (e.g., a Product knows about itself; an Inventory knows how to manage a collection of Products).

	Designing for extensibility
	Structuring code so new product types or features can be added without rewriting existing, working code.



Tools & Setup
1. Python 3 interpreter
Step-by-Step Instructions
1. Design a base `Product` class (encapsulated fields: name, price, quantity, SKU) with validation on price/quantity via properties.
1. Create at least two Product subclasses with type-specific behavior (e.g., `PerishableProduct` with an expiration_date and an `is_expired()` method; `DigitalProduct` with no physical quantity limits).
1. Design an `Inventory` class that HAS a collection of Product instances (composition), with methods to add, remove, and look up products by SKU.
1. Add an `Inventory.total_value()` method that polymorphically sums value across all product types, regardless of subclass.
1. Add an `Inventory.low_stock_report(threshold)` method that returns all products below a quantity threshold.
1. Add a `restock(sku, amount)` and `sell(sku, amount)` method on Inventory that correctly validate against available quantity (and, for PerishableProduct, reject selling expired stock).
1. Add a simple `Supplier` class (composed into Inventory or used alongside it) representing where restocked items come from, with its own basic attributes.
1. Build a menu-driven CLI that ties the whole system together: add products, restock, sell, and view reports.
Assignment
Add a `generate_inventory_report()` method that produces a full formatted report: total inventory value, a low-stock alert section, an expired-items section (for perishables), and a breakdown of value by product type -- demonstrating that your design correctly handles all product subclasses without needing type-specific branching in the report logic itself.
Extensions (Optional Challenge)
1. Add a simple order/transaction history system tracking every sale and restock event over time
1. Add a discount/pricing-rule system (e.g., bulk discounts) using composition (a PricingStrategy object) rather than hardcoding rules into Product
1. Persist the entire inventory to a JSON file and reload it on startup (a preview of Module 4's file handling)
Grading Rubric
	Criterion
	Weight
	What We're Looking For

	Class Design
	25%
	Product hierarchy and Inventory class are well-structured with clear responsibilities.

	OOP Principle Integration
	30%
	Encapsulation, inheritance, polymorphism, and composition are all genuinely and correctly applied.

	Business Logic Correctness
	25%
	Restock/sell/report logic is correct, including edge cases like expired or out-of-stock items.

	System Cohesion
	20%
	All classes work together cleanly through the CLI without awkward coupling.


