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Context Managers — Custom Resource Handler

Objective
Build custom context managers, understanding exactly how Python's `with` statement works and when writing your own context manager is the right tool for managing a resource.
Prerequisites
1. Completion of Project 31 (file handling with `with`)
1. Completion of Project 26 (magic methods)
Concept Overview
	Concept
	Why It Matters Here

	The context manager protocol
	__enter__ and __exit__ methods define what happens when a `with` block starts and ends, respectively.

	Resource management
	Ensuring resources (files, connections, locks) are properly cleaned up even if an error occurs partway through -- the core motivation for context managers.

	Exception handling in __exit__
	__exit__ receives exception details if one occurred inside the `with` block, and can choose to suppress or propagate it.

	contextlib.contextmanager
	A decorator-based shortcut for writing simple context managers as a generator function, instead of a full class.



Tools & Setup
1. Python 3 interpreter
1. contextlib module (standard library)
Step-by-Step Instructions
1. Write a class-based context manager `Timer` with __enter__ (records start time) and __exit__ (computes and prints elapsed time), and use it in a `with Timer():` block.
1. Write a class-based context manager `ManagedResource` that simulates opening/closing an expensive resource, printing clear 'opened'/'closed' messages in __enter__/__exit__.
1. Deliberately raise an exception inside a `with ManagedResource():` block and confirm __exit__ still runs (the resource is still properly 'closed') despite the error.
1. Modify __exit__ to inspect the exception type/value/traceback arguments it receives, and print details about any exception that occurred.
1. Make __exit__ return True to suppress a specific, expected exception type, and confirm the program continues normally after the `with` block instead of the exception propagating.
1. Rewrite one of your class-based context managers using the simpler @contextlib.contextmanager decorator approach (a generator function with a single yield), and compare the two styles.
1. Write a context manager that temporarily changes the current working directory (or another piece of global-ish state) and reliably restores it afterward, even on error.
1. Combine your Timer context manager with your file-handling code from Project 31 to time how long a log-file analysis takes.
Assignment
Write a context manager `suppress_and_log(*exception_types)` (using either class-based or @contextmanager style) that suppresses any of the specified exception types if they occur within the `with` block, but logs a message about what was suppressed -- demonstrating it correctly lets unrelated exception types propagate normally.
Extensions (Optional Challenge)
1. Build a context manager that manages a simple in-memory 'transaction' -- changes are only committed if the block completes without error, and rolled back otherwise
1. Explore nesting multiple `with` statements (both separately and combined via commas) and explain the enter/exit ordering
1. Research Python's built-in contextlib.suppress and compare it to your own suppress_and_log implementation
Grading Rubric
	Criterion
	Weight
	What We're Looking For

	Context Manager Protocol
	30%
	__enter__/__exit__ (or @contextmanager) are correctly implemented.

	Exception Handling in __exit__
	30%
	Exception suppression and propagation behavior is correctly implemented and demonstrated.

	Resource Cleanup Guarantee
	20%
	Cleanup correctly happens even when an exception occurs mid-block.

	Practical Application
	20%
	suppress_and_log correctly distinguishes suppressed vs. propagated exception types.


