PYTHON LANGUAGE COURSE  ·  PROJECT 33 OF 40
Working with JSON & CSV Data

Objective
Learn to read, write, and transform structured data using Python's json and csv modules, the two most common data-interchange formats you'll encounter in real projects.
Prerequisites
1. Completion of Project 31
Concept Overview
	Concept
	Why It Matters Here

	JSON serialization/deserialization
	Converting Python objects (dicts, lists) to JSON text (json.dumps/dump) and back (json.loads/load).

	CSV reading and writing
	Working with tabular data using csv.reader/writer, and the more convenient csv.DictReader/DictWriter.

	Data format conversion
	Transforming data between JSON and CSV -- a very common real-world integration task.

	Handling malformed or missing data
	Real-world files are messy -- gracefully handling missing fields, extra whitespace, and encoding issues.



Tools & Setup
1. Python 3 interpreter
1. json module (standard library)
1. csv module (standard library)
Step-by-Step Instructions
1. Create a Python list of dictionaries representing sample product data, and write it to a JSON file using json.dump().
1. Read the JSON file back using json.load() and confirm the data round-trips correctly.
1. Write the same product data to a CSV file using csv.DictWriter, with an appropriate header row.
1. Read the CSV file back using csv.DictReader and confirm the data matches (accounting for the fact CSV values are all strings, unlike JSON).
1. Write a function that converts a JSON file directly into an equivalent CSV file.
1. Write a function that converts a CSV file directly into an equivalent JSON file, correctly casting numeric-looking fields back to int/float.
1. Handle a malformed JSON file (e.g., trailing comma or missing quote) using try/except around json.load(), printing a helpful error rather than crashing.
1. Handle a CSV file with a missing field in one row using DictReader's behavior, and decide/implement a sensible default or skip-and-warn strategy.
Assignment
Write a function `merge_json_and_csv(json_path, csv_path, key_field)` that loads records from both a JSON file and a CSV file, matches records between them by a shared key field (e.g., 'id' or 'sku'), and produces a single merged dataset combining fields from both sources for matching records.
Extensions (Optional Challenge)
1. Add support for nested JSON structures (e.g., a product with an embedded 'reviews' list) and design a sensible flattening strategy for exporting to CSV
1. Explore the `csv.Sniffer` class to auto-detect a CSV file's dialect (delimiter, quoting) instead of assuming defaults
1. Add JSON schema-style validation (a simple hand-written checker, not a library) that verifies loaded JSON records have all required fields with correct types
Grading Rubric
	Criterion
	Weight
	What We're Looking For

	JSON Handling
	30%
	Reading, writing, and round-tripping JSON data is correct.

	CSV Handling
	30%
	Reading, writing, and round-tripping CSV data is correct, including type casting.

	Format Conversion
	20%
	JSON<->CSV conversion functions correctly preserve data.

	Error Handling
	20%
	Malformed data in both formats is handled gracefully.


