PYTHON LANGUAGE COURSE  ·  PROJECT 39 OF 40
Modules, Packages & Virtual Environments

Objective
Organize a growing codebase into proper modules and packages, and learn to manage project dependencies cleanly using virtual environments -- essential practices for any real, multi-file Python project.
Prerequisites
1. Completion of most prior projects (this project reorganizes earlier work)
Concept Overview
	Concept
	Why It Matters Here

	Modules and the import system
	How Python finds and loads .py files via import, and the difference between `import x` and `from x import y`.

	Packages and __init__.py
	Organizing related modules into a directory-based package, and what __init__.py controls.

	if __name__ == '__main__':
	Distinguishing code that should run when a file is executed directly vs. when it's imported as a module elsewhere.

	Virtual environments and pip
	Isolating a project's dependencies from your system-wide Python installation using venv, and installing packages with pip.



Tools & Setup
1. Python 3 interpreter
1. venv module (standard library)
1. pip (comes with Python)
Step-by-Step Instructions
1. Take 3-4 of your utility functions from earlier projects (e.g., the string toolkit from Project 5, validation functions from Project 32) and organize them into a single `utils.py` module.
1. Create a second file that imports and uses functions from utils.py, using both `import utils` and `from utils import specific_function` styles.
1. Add an `if __name__ == '__main__':` block to utils.py with a few self-test print statements, and confirm this code does NOT run when utils is imported from your other file.
1. Reorganize your utils.py into a proper package: create a directory with an __init__.py, splitting functions into logically-grouped sub-modules (e.g., string_utils.py, validation_utils.py).
1. Update your __init__.py to control what's directly accessible when the package is imported (e.g., re-exporting key functions at the package level).
1. Create a virtual environment using `python -m venv venv`, activate it, and confirm (via `pip list`) that it starts with a minimal, clean set of packages.
1. Install a real third-party package (e.g., `requests`) into your virtual environment using pip, and write a small script that imports and uses it.
1. Generate a requirements.txt file using `pip freeze`, and explain how another developer would use it to recreate your exact environment.
Assignment
Restructure at least two prior projects (e.g., the gradebook from Project 18 and the inventory system from Project 30) so their core logic lives in importable modules/packages separate from their CLI/menu code, demonstrating a clean separation between 'library code' and 'application code' that could be reused elsewhere.
Extensions (Optional Challenge)
1. Explore relative imports within a package (from . import module) vs. absolute imports, and explain when each is appropriate
1. Add a simple setup.py or pyproject.toml to make one of your packages formally installable via pip
1. Research and explain the difference between venv, virtualenv, and conda environments at a high level
Grading Rubric
	Criterion
	Weight
	What We're Looking For

	Module Organization
	25%
	Functions are logically grouped into sensible modules.

	Package Structure
	25%
	The package (with __init__.py) is correctly structured and importable.

	__main__ Guard Usage
	20%
	if __name__ == '__main__': correctly separates standalone and imported behavior.

	Virtual Environment Usage
	30%
	venv is correctly created, used, and documented via requirements.txt.


