PYTHON LANGUAGE COURSE  ·  PROJECT 31 OF 40
File Handling — Log File Analyzer

Objective
Build a log-file analysis tool, learning how to read and write files safely using context managers and process real-world text data line by line.
Prerequisites
1. Completion of Module 3 (Projects 21-30)
Concept Overview
	Concept
	Why It Matters Here

	Opening and closing files
	The open() function, file modes ('r', 'w', 'a'), and why files must always be properly closed.

	The `with` statement (context manager)
	Automatically closing a file when a block finishes, even if an error occurs -- the correct, idiomatic way to handle files.

	Reading line by line vs. all at once
	Iterating a file object directly (memory-efficient) vs. .read()/.readlines() (loads everything at once).

	Writing and appending to files
	The difference between 'w' (overwrite) and 'a' (append) modes, and when each is appropriate.



Tools & Setup
1. Python 3 interpreter
1. A sample log file (you'll generate one as part of this project)
Step-by-Step Instructions
1. Write a script that generates a sample log file with at least 30 lines, each formatted like '2026-01-15 14:32:01 [INFO] Server started' with varying log levels (INFO, WARNING, ERROR) and messages.
1. Open and read the log file using a `with` block, printing each line.
1. Write a function that counts how many lines contain each log level (INFO/WARNING/ERROR) by reading the file line by line.
1. Write a function that extracts and returns all ERROR lines into a separate list.
1. Write a function that writes the extracted ERROR lines to a new file called 'errors_only.log', using 'w' mode.
1. Write a function that appends a new log entry to the end of the existing log file, using 'a' mode, without overwriting existing content.
1. Parse the timestamp from each log line (string slicing or splitting) and find the earliest and latest timestamps in the file.
1. Handle the case where the log file doesn't exist yet, using a try/except FileNotFoundError instead of letting the program crash.
Assignment
Write a function `summarize_log(filepath)` that reads a log file and returns a dictionary report: counts per log level, the first and last timestamp, and the 3 most recent ERROR messages -- printed as a clean formatted summary.
Extensions (Optional Challenge)
1. Add support for filtering the log by a specific date range provided by the user
1. Add a simple log-rotation feature that archives the current log file (renaming it with a timestamp) once it exceeds a certain number of lines
1. Explore reading a very large file efficiently using a generator function that yields one parsed line at a time instead of loading everything into memory
Grading Rubric
	Criterion
	Weight
	What We're Looking For

	File I/O Correctness
	30%
	Files are correctly read/written/appended using proper modes.

	Context Manager Usage
	25%
	`with` blocks are used consistently and correctly throughout.

	Parsing Logic
	25%
	Log-level counting and timestamp extraction are accurate.

	Error Handling
	20%
	Missing-file and malformed-line scenarios are handled without crashing.


