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Carnegie Mellon 2017: Self-Driving Database
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ABSTRACT

In the last two decades, both researchers and vendors have built
advisory tools to assist database administrators (DBAs) in various
aspects of system tuning and physical design. Most of this previous
work, however, is incomplete because they still require humans to

Microsoft 1999

Much of the previous work on self-tuning systems is focused
on standalone tools that target only a single aspect of the database.
For example, some tools are able to choose the best logical or
physical design of a database [16], such as indexes [30, 17, 58],
partitioning schemes [6, 44], data organization [7], or materialized
views [5]. Other tools are able to select the tuning parameters for
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1 Introduction

Today’s databases require database administrators (DBAs) who are responsible for performance tuning. How-
ever, as usage of databases becomes pervasive, it is important that the databases are able to automatically tune
themselves to application needs and hardware capabilities rather than require external intervention by DBAs
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Fundamental challenge
* Workloads are valuable

* Workloads are complex

Will automation ever take over the job?
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Typical Autonomous Vehicle (AV) Architecture
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Autonomous Vehicle Perception
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Typical Autonomous Vehicle (AV) Architecture
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Ensuring a safety envelope

[ Input

> CrystalDB

)

Doer (e.g., ML)

f SAFETY OVERRIDE

Checker

(analytical model)

5 om

(—/



Safe

Unsafe




Hazard and Risk Analysis
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Safety Cases
Claim: Vehicle stops at stop signs
Argument: Recognizes stop sighs and plans accordingly
Evidence: Simulation testing, road testing

Sub-Claims:

® Recognizes stop signs

® Recognizes limit lines

® Adjusts speed to ensure it can stop
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Failure Mode and Effects Analysis

e Potential failure mode
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e Computed risk priority

e Recommended action
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AutoDBA works with your PostgreSQL, wherever you run it today

AWS, Azure, or GCP On-Prem
Managed PostgreSQL PostgreSQL
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