PYTHON LANGUAGE COURSE  ·  PROJECT 22 OF 40
Class vs. Instance Attributes — Library Book Tracker

Objective
Build a library book-tracking system to explore the distinction between instance attributes, class attributes, class methods, and static methods.
Prerequisites
1. Completion of Project 21
Concept Overview
	Concept
	Why It Matters Here

	Class attributes
	Data shared across ALL instances of a class, defined directly in the class body rather than in __init__.

	Class methods (@classmethod)
	Methods that operate on the class itself (via `cls`) rather than a specific instance -- often used for alternative constructors.

	Static methods (@staticmethod)
	Methods that logically belong to a class but don't need access to instance or class data at all.

	Shared vs. per-instance state
	Understanding exactly when a change to a class attribute affects every instance vs. only one.



Tools & Setup
1. Python 3 interpreter
Step-by-Step Instructions
1. Define a `Book` class with instance attributes for title, author, and ISBN, set via __init__.
1. Add a class attribute `total_books` that starts at 0, and increment it inside __init__ every time a new Book is created.
1. Add a class attribute `library_name` shared by all books, and demonstrate that changing it via the class (not an instance) affects the value seen through every instance.
1. Add a @classmethod `from_string(cls, book_string)` that acts as an alternative constructor, parsing a formatted string like 'Title|Author|ISBN' into a new Book instance.
1. Add a @staticmethod `is_valid_isbn(isbn)` that checks basic ISBN format validity without needing any instance or class data.
1. Add instance attributes `is_checked_out` (boolean) and methods `check_out()` / `return_book()` that toggle it, with appropriate guard conditions.
1. Demonstrate the difference between accessing `Book.total_books` (via the class) and `some_book.total_books` (via an instance) -- both should work and return the same value.
1. Create several books using both the normal constructor and your from_string classmethod, and confirm total_books correctly counts all of them.
Assignment
Add a @classmethod `checked_out_count(cls, books_list)` that takes a list of Book instances and returns how many are currently checked out, and a @staticmethod `days_overdue(due_date, current_date)` that computes overdue days using only the two date values passed in (no instance/class data needed).
Extensions (Optional Challenge)
1. Add a class attribute for a maximum checkout limit and enforce it when checking out too many books to one patron
1. Build a simple Patron class that has a list of currently-checked-out Book instances
1. Explore Python's `__init_subclass__` briefly as a preview of more advanced class customization
Grading Rubric
	Criterion
	Weight
	What We're Looking For

	Class Attribute Understanding
	30%
	Class attributes are correctly shared and demonstrated across instances.

	classmethod Usage
	25%
	The alternative constructor correctly parses input and returns a valid instance.

	staticmethod Usage
	20%
	The static method correctly avoids unnecessary self/cls usage.

	Checkout Logic
	25%
	Check-out/return logic correctly guards against invalid state transitions.


