PYTHON LANGUAGE COURSE  ·  PROJECT 38 OF 40
Regular Expressions — Text Pattern Extractor

Objective
Build a text-extraction tool using regular expressions, learning pattern matching, groups, and the most commonly needed functions in Python's re module.
Prerequisites
1. Completion of Project 5 (string manipulation)
Concept Overview
	Concept
	Why It Matters Here

	Regex syntax basics
	Character classes, quantifiers (*, +, ?, {n,m}), anchors (^, $), and special sequences (\d, \w, \s).

	re module functions
	re.match(), re.search(), re.findall(), re.sub() -- each suited to a different matching/extraction task.

	Groups and capturing
	Using parentheses to extract specific sub-parts of a match, including named groups for clarity.

	Greedy vs. non-greedy matching
	The difference between * (greedy, matches as much as possible) and *? (non-greedy, matches as little as possible), and when it matters.



Tools & Setup
1. Python 3 interpreter
1. re module (standard library)
Step-by-Step Instructions
1. Write a regex pattern that matches a basic email address format, and use re.findall() to extract all email addresses from a block of sample text.
1. Write a regex pattern that matches US-style phone numbers in a few common formats (e.g., (555) 123-4567 and 555-123-4567), extracting all matches from sample text.
1. Use re.sub() to redact all phone numbers found in a block of text, replacing them with '[REDACTED]'.
1. Write a regex with capturing groups that extracts a date in 'YYYY-MM-DD' format into three separate groups (year, month, day), and use named groups for clarity.
1. Use re.match() vs re.search() on the same test strings, and explain in comments why they sometimes produce different results.
1. Write a regex pattern with a quantifier that matches a password meeting a minimum length and character-class requirement, comparing this approach to the manual character-checking from Project 8.
1. Demonstrate greedy vs. non-greedy matching using a pattern like `<.+>` vs `<.+?>` against a string containing multiple HTML-like tags.
1. Compile a frequently-used pattern with re.compile() for reuse, and explain the performance benefit when the same pattern is used many times.
Assignment
Write a function `extract_log_entries(text)` that uses a single regex with multiple named groups to parse log lines in the format '2026-01-15 14:32:01 [INFO] message here' into structured dictionaries with 'date', 'time', 'level', and 'message' keys, applied to the sample log file built in Project 31.
Extensions (Optional Challenge)
1. Build a simple regex-based find-and-replace tool that accepts a pattern and replacement from the user interactively
1. Add support for extracting and validating IPv4 addresses using regex
1. Explore regex lookahead/lookbehind assertions with one practical example each
Grading Rubric
	Criterion
	Weight
	What We're Looking For

	Pattern Correctness
	35%
	Regex patterns correctly match intended text and avoid false positives/negatives on test cases.

	re Module Function Usage
	25%
	match/search/findall/sub are each used appropriately for their specific task.

	Groups & Named Groups
	25%
	Capturing groups correctly extract the intended sub-parts of matches.

	Log Parsing Application
	15%
	extract_log_entries correctly parses the full range of sample log lines.


