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Today’s Papers: Predicate Transfer

2
CIDR 2024 SIGMOD 2025SIGMOD 2025



Outline

• Power of pre-filtering

• Yannakakis algorithm

• Predicate transfer 

• Robust predicate transfer 

• Distributed predicate transfer 

• Discussion and future work 



Potential of Pre-Filtering

In multi-join queries, many rows do not contribute to query result
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Potential of Pre-Filtering

4–100× 
size reduction!

5.6% <1% <0.5%

In multi-join queries, many rows do not contribute to query result

Rows participating in joins after local filtering

20% 49% 53%

Rows contributing to query results

Goal: Identify non-contributing rows and pre-filter 

them efficiently before executing joins

Most rows are filtered during the joins
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small fraction of non-contributing rows
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As prior work, Bloom join can pre-filter only a 

small fraction of non-contributing rows

Research Question: How to efficiently 
identify non-contributing rows?

Answer (Partial): Yannakakis Algorithm
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Yannakakis Algorithm 

Pre-filter all non-contributing rows for acyclic queries

[1] Mihalis Yannakakis. Algorithms for Acyclic Database Schemes. VLDB 1989
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Yannakakis Algorithm 
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Yannakakis Algorithm 

Pre-filter all non-contributing rows for acyclic queries
• The join graph forms a tree 

• Forward pass: Semi-join each table with its children
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• Perform regular joins on the reduced tables 

R1

R2 R3

R4 R5

R2 ← R2 ⋉ R1
R3 ← R3 ⋉ R1
R4 ← R4 ⋉ R3
R5 ← R5 ⋉ R3

[1] Mihalis Yannakakis. Algorithms for Acyclic Database Schemes. VLDB 1989

R3 ← R3 ⋉ R4 
R3 ← R3 ⋉ R5
R1 ← R1 ⋉ R2
R1 ← R1 ⋉ R3

6/14



Yannakakis Algorithm – Limitation 

Yannakakis algorithm can pre-filter all non-contributing rows for 
acyclic queries

But semi-joins are expensive!

[1] Mihalis Yannakakis. Algorithms for Acyclic Database Schemes. VLDB 1989
7/14
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Predicate Transfer 

Key Idea: Replace semi-joins with Bloom filters
• Bloom filters are much faster than semi-joins

• Bloom filters have false positives, which is ok since false positives will be 
filtered by the join phase 

8/14



Predicate Transfer 

Key Idea: Replace semi-joins with Bloom filters

Forward pass
• Create bloom filter on join key

• Use bloom filter to reduce parent table 
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Predicate Transfer 

Key Idea: Replace semi-joins with Bloom filters

Forward pass
• Create bloom filter on join key

• Use bloom filter to reduce parent table 

Backward pass
• Create bloom filter on join key

• Use bloom filter to reduce child table 

Perform regular joins on the reduced tables 
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Sideway Information Passing (SIP)

Sideway information passing (SIP)
– transfer, join, transfer, join, transfer, join, …

Predicate Transfer (PT)
– transfer, transfer, transfer, …, join, join, join, …

27

R1

R2 R345
BF BF

JoinR1

R2 R3

R4 R5
BF BF

Join

Step 1 Step 2



Generalization of Predicate Transfer

• Any join graph topology (even cyclic queries)

• Any transfer schedule (our heuristic: from small to large tables)

• Transfer path pruning 

• Any filter type 

• Support outer-join, aggregation, and UDF

• Multiple transfer graphs

9/14



Evaluation 

10 GB TPC-H, Single-threaded execution on FlexPushdownDB

Predicate transfer outperforms Bloom Join by 3.3×

Predicate transfer reduces join table size by 19× (optimal pre-filter is 
44× and Bloom join is 3×)

Yannakakis algorithm underperforms due to semi-join overhead 

10/14



Predicate Transfer is Robust

Performance of predicate transfer is insensitive to join order

13/14
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Transfer Schedule 

Default transfer heuristic in PT: from small to large tables 
(small2large)

32

R S

T

Assume |R| < |S| < |T|

Transfer does not follow a tree 

No Yannakakis guarantee! 



Transfer Schedule 

New transfer heuristic in Robust PT: pick largest table as root 
(LargestRoot)

33

R S

T

Assume |R| < |S| < |T|

Ensure the transfer graph is 
always a tree

RPT is more robust than PT



Robustness to Join Ordering

DuckDB + RPT is 44–56% faster than DuckDB

RPT queries are orders-of-magnitude more robust to join ordering
– Randomly generated join orders 

34



PT vs. RPT

For some queries, LargestRoot is more robust than Small2large

35



Robustness to Transfer Schedule  

Performance robust to transfer schedule under LargestRoot heuristics 36
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Distribute Each Transfer Step  

Each node builds local BF, and broadcasts it to other nodes 
38



Distribute Each Transfer Step
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Prune Transfer Steps

Ineffective transfer steps can be pruned for better performance 

40



Evaluation

41
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Questions 

• Handle recursive or cyclic join graphs? 

• Alternatives to Bloom filters? 

• What if BF creates too many false positives? 

• What if table size estimations are inaccurate? 

• How to integrate PT into an existing DB?

43



Project Ideas—Predicate Transfer

• Enhance PT performance for cyclic queries 

• Evaluate PT in latest DuckDB version 

• Evaluate PT for more workloads 

• Dynamically tune Bloom filter size 

• More advanced pruning techniques 

• Study PT’s effect for reducing intermediate data size 

• Study PT with workloads that do not fit in memory 
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Before Next Lecture

Submit review for

 

Viktor Leis, et al., How Good Are Query Optimizers, Really?. VLDB, 
2015
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https://pages.cs.wisc.edu/~yxy/cs764-f25/papers/job.pdf
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