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The Problem

The same expression is 
evaluated 6 times



The solution

• Run only once

• How it works?

Common Sub-Expression Optimization



How Projection Works in Presto (without CSE)

• Presto generates java bytecode directly for expression evaluation
• Generate PageProjection class for each assignment
• For the example query, we will generate 6 separate PageProject class, each 

processing one assignment

• ProjectOperator goes through all assignments, invoke each generated 
PageProjection.project on a given page
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How CSE works
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Inside PageFunctionCompiler
PageFunctionCompiler

Extract CSE & divide 
projections into 
groups by CSE 
dependency

Generate PageProjection
for each projection group

For each CSE, 
generate a 

function

Compile CSE 
reference to calls 

to the CSE 
function

CSE:
json_parse(features)

Projection group:
all projections
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Another Example

• Generate projections
• Group 1: expr_11 = x + y * z
• Group 1:

• cse1 = x + y + z
• cse2 = cse1 * 2
• expr_10 = cse1
• expr_12 = cse2
• expr_13 = CAST(cse1 AS VARCHAR)
• Expr_14 = cse2 * z

Will not generate CSE for x + y



Performance

• Microbenchmark (CommonSubExpessionBenchmark)

• 3x performance for expensive expressions like JSON_PARSE, REGEX

10% + performance 
improvements for simple 

operations like x + y



Downside?

• Larger bytecode class (can potentially trigger compiler failure)
• Mostly mitigated by partitioning projections into groups and having an upper 

limit of 10 projections / group

• Larger function (causing wall time regression)
• Mostly mitigated by having an upper limit of 10 projections / group

• Still have issue?
• Turn it off with optimize_common_sub_expressions = false



Common Sub Expressions in Filter

• Filter will always have at most one expression
• Same approach applies to Filter
• CSE within the filter expression
• Seems to be common especially with generated queries



What’s next

• Support common sub-expressions in CursorProcessorCompiler
• Bugs? Regressions? Let us know!


