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1. Test Setup
1.1 Project Structure
project/
├── src/
│   └── transformations/
│       ├── __init__.py
│       └── customer_transforms.py
├── tests/
│   ├── __init__.py
│   ├── conftest.py              # Fixtures
│   └── test_customer_transforms.py
├── pytest.ini
└── requirements-test.txt
1.2 Dependencies
# requirements-test.txt
pytest>=7.0.0
pytest-spark>=0.6.0
pyspark>=3.3.0
chispa>=0.9.0  # DataFrame assertions


2. SparkSession Fixtures
2.1 Basic Fixture
# tests/conftest.py
import pytest
from pyspark.sql import SparkSession

@pytest.fixture(scope='session')
def spark():
    """Create SparkSession for testing."""
    spark = (SparkSession.builder
        .master('local[2]')
        .appName('unit-tests')
        .config('spark.sql.shuffle.partitions', '2')
        .config('spark.default.parallelism', '2')
        .config('spark.sql.warehouse.dir', '/tmp/spark-warehouse')
        .getOrCreate())
    
    yield spark
    
    spark.stop()
2.2 With Delta Lake
@pytest.fixture(scope='session')
def spark_delta():
    spark = (SparkSession.builder
        .master('local[2]')
        .appName('unit-tests')
        .config('spark.jars.packages', 'io.delta:delta-core_2.12:2.4.0')
        .config('spark.sql.extensions', 'io.delta.sql.DeltaSparkSessionExtension')
        .config('spark.sql.catalog.spark_catalog',
                'org.apache.spark.sql.delta.catalog.DeltaCatalog')
        .getOrCreate())
    yield spark
    spark.stop()


3. DataFrame Assertions
3.1 Using chispa
from chispa import assert_df_equality

def test_transform_adds_column(spark):
    # Arrange
    input_df = spark.createDataFrame([
        ('A', 100),
        ('B', 200),
    ], ['id', 'amount'])
    
    expected_df = spark.createDataFrame([
        ('A', 100, 10.0),
        ('B', 200, 20.0),
    ], ['id', 'amount', 'tax'])
    
    # Act
    result_df = add_tax_column(input_df)
    
    # Assert
    assert_df_equality(result_df, expected_df)
3.2 Ignoring Order and Nulls
# Ignore row order
assert_df_equality(result, expected, ignore_row_order=True)

# Ignore column order
assert_df_equality(result, expected, ignore_column_order=True)

# Ignore nullable flag differences
assert_df_equality(result, expected, ignore_nullable=True)


4. Testing Patterns
4.1 Test Transformation Function
# src/transformations/customer_transforms.py
from pyspark.sql import DataFrame
from pyspark.sql.functions import col, upper

def normalize_customer_name(df: DataFrame) -> DataFrame:
    return df.withColumn('name', upper(col('name')))

# tests/test_customer_transforms.py
def test_normalize_customer_name(spark):
    input_df = spark.createDataFrame([
        ('1', 'john doe'),
        ('2', 'Jane Smith'),
    ], ['id', 'name'])
    
    result = normalize_customer_name(input_df)
    
    names = [row.name for row in result.collect()]
    assert names == ['JOHN DOE', 'JANE SMITH']
4.2 Test with Edge Cases
@pytest.mark.parametrize('input_val,expected', [
    (None, None),              # Null handling
    ('', ''),                  # Empty string
    ('already upper', 'ALREADY UPPER'),
    ('MiXeD cAsE', 'MIXED CASE'),
])
def test_normalize_edge_cases(spark, input_val, expected):
    input_df = spark.createDataFrame([(input_val,)], ['name'])
    result = normalize_customer_name(input_df).collect()[0].name
    assert result == expected


5. Mocking
5.1 Mock External Dependencies
from unittest.mock import patch, MagicMock

def test_with_mocked_read(spark):
    mock_df = spark.createDataFrame([('1', 'test')], ['id', 'name'])
    
    with patch.object(spark.read, 'parquet', return_value=mock_df):
        result = process_customer_data(spark, 'fake/path')
        
    assert result.count() == 1
5.2 Checklist
1. ☐ Use session-scoped SparkSession fixture
1. ☐ Keep test data small (2-10 rows)
1. ☐ Test edge cases (nulls, empty, special chars)
1. ☐ Use parameterized tests for variations
1. ☐ Assert on DataFrame equality, not just count
1. ☐ Mock external I/O operations
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