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Abstract

Relational databases must turn SQL into efficient execution plans quickly and reliably.
Classic optimizers do this with statistics and hand-written rules, which work well on
simple, stable data but often struggle with correlations, skew, and changing workloads.
This thesis studies when and how machine learning (ML) can help without adding risk or
slowing planning.

We organize recent work into five stages of the pipeline: estimating result sizes,
predicting and ordering plan costs, choosing join orders, selecting among candidate
plans, and adapting during execution. For each stage we compare methods by accuracy,
planning overhead, worst-case slowdowns, ability to handle drift, and ease of integrating
with existing systems, and we summarize the evidence in compact tables.

The main finding is pragmatic: hybrids that add learned signals to the existing
optimizer are more dependable than attempts to replace it end-to-end. We provide a
simple deployment playbookstart with better result-size estimates, add a lightweight
re-ranking/selection step, consider guarded search guidance and modest runtime feedback
only with fallbacks and limits, and monitor a few clear metrics. Finally, we outline
evaluation and reporting practices that focus on overall optimizer impact rather than
isolated model accuracy.
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Résumé

Les bases de données relationnelles doivent transformer des requêtes SQL en plans
dexécution efficaces, rapidement et de façon fiable. Les optimiseurs classiques sappuient
sur des statistiques et des règles écrites à la main; cela fonctionne bien lorsque les données
sont simples et stables, mais devient fragile face aux corrélations, aux déséquilibres et aux
charges qui évoluent. Ce mémoire examine quand et comment lapprentissage automatique
peut aider sans rallonger le temps de planification ni augmenter le risque.

Nous structurons les travaux récents en cinq étapes du pipeline: estimer la taille
des résultats, comparer et ordonner les plans, choisir lordre des jointures, sélectionner
parmi plusieurs plans proposés, et sadapter pendant lexécution. Pour chaque étape, nous
discutons la précision, le surcoût, le risque de contre-performance, la capacité à sadapter
aux changements et la facilité dintégration, et nous synthétisons ces éléments dans des
tableaux compacts.

La conclusion est pragmatique: les approches hybrides qui ajoutent des signaux
appris à loptimiseur existant sont plus fiables que les tentatives de le remplacer en-
tièrement. Nous proposons un guide simple de déploiement (mieux estimer, reclasser
légèrement les plans, nactiver le guidage de recherche et ladaptation à lexécution quavec
des garde-fous) et recommandons une évaluation centrée sur limpact de bout en bout
plutôt que sur des métriques de modèle isolées.
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اिऻڪٌۘ
আॻ༟ اఈ႙ၽܳݿ٭ܝ٭۰ّ ௱ُފّٷ؇ت ௯௫ا ّأٺ݄ڎ وஓ୾ިٔިڢ٭۰ّ. ۰༟๤๎ื ᄭᄟ؇ّڣأ ਍ಾڰ٭ڍ ۊޚޔ ሌᇿإ SQL ਵਦأوا لܭ ިොູ ሌᇿإ اܳأఈఃفگ٭۰ّ اܳٴ٭؇َ؇ت ڢިا༟ڎ ොູٺ؇ج
اܳٺިازن و༟ڎم ا৖৑رਊಾ؇ޗ؇ت أ݁؇م ّݯأژ ؇ዛዊܳـܝ ،۰ਐಸ؇ٔو ૭૖٭ޚ۰ اܳٴ٭؇َ؇ت ّܝިن ؜ٷڎ݁؇ ۏ٭ڎّاً ّأ݄ܭ ሒሃو ٔ؇۰ਐಸ؛ وڢިا༟ڎ إۋݱ؇ءات
ّأݠلݥ أو اܳٺۛޚ٭ޔ ز݆݁ ل؇دة ز دون ༟؇૭ُ૏ڎ أن ᄭᄟ৚৑ا ܳٺأ޺ّ޾ ஓ୷ܝ݆ و܋٭ژ ปฆ݁ اܳٴۜت ۱ڍا ࢴࣖرس ا৖৑ݿٺ༱ڎام. أஓ஁؇ط ሒᇭ ଫّଃواܳٺ؞

اܳٺڎ۱ިر. ࠍ੅ޚݠ ا৙৑داء
اۊٺ٭؇ر اࠍ੅ޚޔ، وߙߵ྘ོص ݁گ؇ر۰َ ،༇຀؇اܳٷٺ أ࿭੗؇م ّگڎߌߵ اܳٺۛޚ٭ޔ: ݁ފ؇ر ሒᇭ ਵਦا༡ܭ ᆇᅴݴ ሌᇿإ ۰਒ಱڎ੆اࠍ اᆇᅦ৙৑؇ل ྾ّཏَگ
وۊޚݠ ا৕৑ݪ؇ڣ٭۰ّ، واၯၽܳڰ۰ اᄴᄟڢ۰ّ، ਍಻؇ڢݷ ᄭᄥ༡ਵਦ ႟၍ ሒᇭو اܳٺٷڰ٭ڍ. أ਍ು؇ء واܳٺܝ٭ژّ ،۰ොஙّݠৎ৊ا اࠍ੅ޚޔ ඔ൹ً اਐ಻৖৑گ؇ء اܳٺިݬ٭ఈఃت، ߙߵ྘ོص
ඹජި݁ة. ༥ڎاول ሒᇭ ༇຀؇اܳٷٺ ّܹۛ٭ݧ ؕ݁ ،۰ஓ୴؇اܳگ ا৙৑َޙ۰݄ ؕ݁ ༇ံᄴᄟا ᄭᄟިዝངو اܳٴ٭؇َ؇ت، ଫّଃّ؞ ؕ݁ اܳٺܝ٭ژّ আॻ༟ واܳگڎرة اࠍ৖৑؇੆ت، أݿިأ
ᄩᄟاݿྥٴڎا ො੼؇و৖৑ت ݆݁ ا؜ٺ݄؇داً ଫ଒أ܋ اܳٺگܹ٭ڎي ௱ُފّ݆ ௯௫ا ሌᇿإ ۰గ ّ֟ ఒ݁ٺأ إނ؇رات มฆܳا ا୒ୖ۠٭ٷ۰ اࠍ੆ߺࠊل أن ሒᇭ اܳأ݄ܹ٭۰ّ اࠍఈః੅ݬ۰ റണ೺ټܭّ
ّިۏ٭۬ ሒᇭ واܳٷޙݠ اࠍ੅ޚޔ، ߙߵ྘ོص ༟৕৑؇دة ۊڰ٭ڰ۰ ޗٴگ۰ ቕ቉ ،৖ً৑أو ا࿭੗৙৑؇م ّگڎߌߵ ඔ൹ފොູ) ይዧٺޚٴ٭ݑ ૭૖٭ޚ۰ ۊޚިات َگڎّم ً؇Ⴄၽܳ݁ܭ.
اࡺ࢕ࢦިذج دڢ۰ّ ݆݁ ৖ً৑ࣖࢻ ይዧٷޙ؇م اܳލ؇݁ܭ ا৙৑ߜߵ আॻ༟ اܳٺگ٭٭݄؇ت ஼ߵணߙ ً؊ن ๴ཛྷިَو آ݁ٷ۰)، ࢻࣖافܭ وۏިد ؕ݁ اܳٺٷڰ٭ڍ أ਍ು؇ء واܳٺܝ٭ژّ اܳٴۜت

و༡ڎ۱؇.
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