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1. Window Basics
1.1 Window Definition
from pyspark.sql.window import Window
from pyspark.sql.functions import row_number, rank, sum, lag, lead

# Partition by + Order by
window = Window.partitionBy('department').orderBy('salary')

# Apply window function
df.withColumn('rank', rank().over(window))


2. Ranking Functions
2.1 Types
window = Window.partitionBy('dept').orderBy(desc('salary'))

df.select(
    'name', 'dept', 'salary',
    row_number().over(window).alias('row_num'),  # 1,2,3,4,5
    rank().over(window).alias('rank'),          # 1,1,3,4,5 (gaps)
    dense_rank().over(window).alias('dense'),    # 1,1,2,3,4 (no gaps)
    percent_rank().over(window).alias('pct'),    # 0.0 to 1.0
)
3. Aggregate Windows
3.1 Running Totals
# Cumulative sum
window = Window.partitionBy('customer').orderBy('date')
    .rowsBetween(Window.unboundedPreceding, Window.currentRow)

df.withColumn('running_total', sum('amount').over(window))

# Moving average (last 3 rows)
window_3 = Window.partitionBy('customer').orderBy('date')
    .rowsBetween(-2, Window.currentRow)

df.withColumn('moving_avg', avg('amount').over(window_3))
3.2 Frame Specifications
	Frame
	Description

	rowsBetween(-1, 1)
	Previous, current, next row

	rowsBetween(unboundedPreceding, 0)
	All rows up to current

	rangeBetween(-7, 0)
	Values within range (for ordered numerics)
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