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AlphaQO: Robust L earned Query Optimizer

YU Xiang', CHAI Cheng-Liang®, ZHANG Xin-Ning?, TANG Nan®, SUN Ji, LI Guo-Liang"

(Department of Computer Science and Technology, Tsinghua University, Beijing 100084, China)
?(College of Computer Science and Technology, Zhejiang University, Hangzhou 310027, China)
5(Qatar Computing Research Institute, Hamad Bin Khalifa University, Doha, Qatar)

Abstract: Learned database query optimizers, which are typically empowered by (deep) learning models, have attracted significant
attention recently, because they can offer similar or even better performance than the state-of-the-art commercial optimizers that require
hundreds of expert-hours to tune. A crucial factor of successfully training learned optimizers is training queries. Unfortunately, a good
query workload that is sufficient for training learned optimizers is not always available. This study proposes a framework, called
AlphaQO, on generating queries for learned optimizers with reinforcement learning (RL). AlphaQO is a loop system that consists of two
main components, query generator and learned optimizer. Query generator aims at generating “hard” queries (i.e., those queries that the
learned optimizer provides poor estimates). The learned optimizer will be trained using generated queries, as well as providing feedbacks
(in terms of numerical rewards) to the query generator. If the generated queries are good, the query generator will get a high reward;
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otherwise, the query generator will get a low reward. The above process is performed iteratively, with the main goa that within a small
budget, the learned optimizer can be trained and generalized well to a wide range of unseen queries. Extensive experiments show that
AlphaQO can generate arelatively small number of queries and train alearned optimizer to outperform commercial optimizers. Moreover,
learned optimizers need much less queries from AlphaQO than randomly generated queries, in order to well train the learned optimizer.
Key words: learned optimizer; robustness; Al4DB; database; reinforcement learning; query generation
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APLES 2 ) FPARH BN, 1T DL A 8 9 48 118 25 SR AN IE AT I i) 2 T A — P4l RO 2% Ir 24
0.001 17 SGDMBJ {h 2% 11 g BT 28 I 48 04k B, U ZRTRAT (¥ 25 0 k Jl s A1 RTOS. i i ReL UMM iy 3
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