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BACKGROUND

DNN Models
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CHALLENGES

Query Plan Structure

Diverse Operator Features

Position Independent Operator Behavior
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QPPNet

Plan Structured Neural Network
→ Operator Neural Units
→ Tree of Operator Neural Units
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OPERATOR NEURAL UNIT
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● Captures a distinct operator
● Outputs latency prediction and opaque vector
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OPERATOR NEURAL UNIT (NON-LEAF)
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● Incorporates outputs of child operators
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OPERATOR INPUTS
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TREE OF NEURAL UNITS

Insights
→ Non-independence (child → all ancestors)
→ Handle diverse operator input features
→ Single “Unit” per operator
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TRAINING PIPELINE
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Workloads

Executed Plans Learning

Scan

IndexScan

https://db.cs.cmu.edu/
https://15799.courses.cs.cmu.edu/spring2022


15-799 Special Topics (Spring 
2022)

“LEARNING”
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Workloads Executed Plans Learning

Scan

IndexScan

Minimize Latency Error
● Across all operators simultaneously
● Neural Unit Data Vector is “free-floating”
● Enables modeling dependence
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Workloads
→ TPC-H, TPC-DS (SF of 100GB)
→ 22 TPC-H templates, 69 TPC-DS templates
→ 22K queries

Train/Test Split
→ TPC-H 90%/10% data split
→ TPC-DS withhold 10 query templates
→ With all optimizations, takes ~24 hours

EVALUATION
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EVALUATION (PREDICTION)
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Baselines
→ SVM w. hand-picked features
→ RBF w. hand-picked features
→ TAM (“tuned cost model”)
→ DNN (non-tree deep neural network)
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EVALUATION (ERROR DISTRIBUTION)
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→ Normalized to sum to 1
→ QPPNet narrow, center error bounds
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EVALUATION (CACHE)
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→ Execution data from cold/warm cache
→ Cache state is not an input to model
→ QPPNet Error: Cold (17%), Warm (19%)
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EVALUATION (PARALLEL)
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Concurrent Query #1 Concurrent Query #2 Concurrent Query #3

Special MP Neural Unit
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→ TPC-DS (2346 pairs, 52394 triples)
→ Comparison: BAL (SOTA predict buffer access latency)

EVALUATION (PARALLEL)
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→ Train at 1 DB size and test at other sizes (shrink v. expand)
→ Resistant to skew but skew transfer not tested

EVALUATION (DATABASE SIZE)
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TAKEAWAYS

Plan Structured Neural Networks
→ Capture plan structure and operator interactions
→ Formulate complex (opaque) relationships between inputs

Comments
→ Workload “embedding” into the models
→ Questionable generalizability (or at least DB size)
→ “Interference Model”-approach to parallel
→ No direct incorporation of cache state
→ Targeting OLAP (TPC-H, TPC-DS)
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