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Our proposed algorithms provides a significant step forward in

TAKEAWAY robust query processing
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Declarative Query Processing
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« Error-prone predicates:

SubOpt( ) = Cost(Optimizer Chosen Plan at q,) > predicate _X and predicate _vY
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- Error-prone Selectivity Space
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MaxSubOpt (MSO) = MAX[SubOpt(q., q.)] Yqe qa € ESS The worst case impact on suboptimality
across all estimation errors



Thesis Overview

Propose query processing algorithms
that provides MSO guarantee as
close to 1 as possible

AlignedBound
_ [2D + 2, D? + 3D]
SpillBound Lower Bound MSO guarantee range;

(D% + 3D MSO guarantee) (D) MSO guarantee empirical performance
matching the lower bound

Dimensionality Reduction Online PlanBouquet




Our Proposed Algorithms

(SpillBound/AlignedBound)

1. Complile-time Phase

2. Execution Phase
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Results

NAIVE: During execution phase, execute all plans in every contour until
completion. Resulting in MSO guarantee of 4 x p

SpillBound: MSO guarantee of D* + 3D

Half-space pruning Execute at most D

of ESS plans in every contour
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More Results

Lower Bound: (D) on the MSO guarantee

AlignedBound: During execution phase, for most queries, atmost 1 execution
per contour, thus empirically matching MSO guarantee of 2D + 2

Empirically: Evaluated on opensource PostgreSQL database engine, industrial
strength benchmark dataset and queries.

MSO is less than around 10; significantly improving over the state-of-the-art

Our proposed Algorithms collapse the enormous MSO (in millions)

down to a single order of magnitude



Thesis Overview

Propose query processing
[EEE ICDE ‘16 algorithms that provides MSO

Best Student guarantee as close to 1 as possible IEEE TKDE ‘17
Paper Award

SpillIBound Lower Bound AlignedBound

Ongoing
Work

Online Planbouquet

(removing preprocessing
overheads while retaining

guarantees)

Dimensionality Reduction
(removing redundant dimensions

to improve MSO guarantees)
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