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15-799 Special Topics (Spring 2022)

DB Speaker Mon Feb 21 @ 4:30pm ET (Zoom)
→ Venky Raghavan (Greenplum Orca)

Andy will release the remaining P1 workload this 
weekend.
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Last three lectures have been about different 
optimization methods for DBMS knobs
→ OtterTune – Bayesian Optimization
→ CDBTune – DDPG
→ ResTune – Meta-Learning + Bayesian Optimization

Beyond the core search algorithm, there are 
additional design choices that are tacked on to each 
approach…
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Taxonomy

Knob Selection

Optimization Algorithm

Knowledge Transfer
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Automatically identify which knobs to tune.
→ Varies per DBMS / version
→ Varies per workload / database

Increasing the number of knobs to optimize affects 
how long the optimization will take to converge.
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Measures the degree or probability of a variable 
being wrongly classified in decision tree when it is 
randomly chosen.
→ Input: Knob Values
→ Output: Target Objective

Knobs that have a greater impact on the objective 
will be higher up in a decision tree, therefore the 
algo should tune them first.
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SHAP (SHapley Additive exPlanations) is a game 
theoretic approach to explain the output of any 
machine learning model.
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Reminder: There 
are not 197 MySQL 
knobs to autotune!
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× DBMS can reject queries from application.
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× DBMS can abort queries due to memory limitation.
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× Improves performance but can potentially cause lost data.

https://db.cs.cmu.edu/
https://15799.courses.cs.cmu.edu/spring2022
https://dev.mysql.com/doc/refman/8.0/en/innodb-parameters.html#sysvar_innodb_doublewrite


15-799 Special Topics (Spring 2022)

13

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


15-799 Special Topics (Spring 2022)

14

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


15-799 Special Topics (Spring 2022)

Reduce the optimization time by reusing data 
collected from previous tuning sessions.

Need to account for both workload and 
hardware variations in training data.
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Workload Mapping:
→ Match target workload to previous one using Euclidean 

distance of DBMS metrics.

Ranking-Weight GP Ensemble:
→ Maintain multiple GP models that are weighted by their 

similarity to target workload.

Fine-Tune:
→ Start with a global model and then adjust its weights 

based on the target workload.
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Under what conditions should the DBMS 
reoptimize its current knobs configuration?

How to optimize knobs when it is not possible to 
create a snapshot / workload trace?

How to automatically determine which knobs 
could cause correctness problems?
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Can the tuning algorithm reuse training data 
across different versions of the DBMS?
→ Major Versions: MySQL v5.7 ⮕ MySQL v8.0
→ Minor Versions: PostgreSQL v10.1 ⮕ PostgreSQL v10.2

What about tuning other knobs that matter for 
the DBMS?
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We extended OtterTune to support tuning OS 
kernel parameters together with DBMS.

Linux kernel parameters:
→ vm.swappiness
→ kernel.sched_migration_cost_ns
→ kernel.sched_autogroup_enabled
→ vm.dirty_background_bytes
→ vm.dirty_bytes
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Andy thinks that ResTune is probably the best 
approach for knob tuning right now.

The approaches that we have discussed tune knobs 
without considering other design issues.

They also assume that tuning is a one-time 
activity. There may be better approaches if tuning 
occurs over weeks / months / years.
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One last paper on automatically selecting 
partitioning schemes for tables.

We will then switch to the auxiliary problems for 
a holistic autonomous DBMS.
→ Workload Forecasting
→ Behavior Modeling
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