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Why is this previous work
insufficient?
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What is different this time?



AUTONOMOUS DATABASES

Better hardware.
Better machine learning tools.
Better appreciation for data.

We seek to complete the circle in 
autonomous databases.

WHY NOW?
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OtterTune

Database Tuning-as-a-Service

→ Automatically generate 
DBMS knob configurations.

→ Reuse data from previous 
tuning sessions.

ottertune.cs.cmu.edu Supported
Systems

https://ottertune.cs.cmu.edu/
https://ottertune.cs.cmu.edu/
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Demonstration
Postgres v9.3

TPC-C Benchmark

https://ottertune.cs.cmu.edu/
https://ottertune.cs.cmu.edu/


OTTERTUNE

TPC-C TUNING

AUTOMATIC DATABASE MANAGEMENT SYSTEM TUNING 
THROUGH LARGE-SCALE MACHINE LEARNING
SIGMOD 2017
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Peloton

Self-Driving Database System

→ In-memory DBMS with 
integrated ML/RL 
framework.

→ Designed for autonomous 
operations.

pelotondb.io

https://ottertune.cs.cmu.edu/
http://pelotondb.io/
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PELOTON

BUS TRACKING APP WITH ONE-HOUR HORIZON 

QUERY-BASED WORKLOAD FORECASTING FOR SELF-DRIVING 
DATABASE MANAGEMENT SYSTEM
SIGMOD 2018
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https://db.cs.cmu.edu/papers/2018/mod435-maA.pdf
https://db.cs.cmu.edu/papers/2018/mod435-maA.pdf
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DEMO

Let's on check
the demo…

https://ottertune.cs.cmu.edu/


Design Considerations for
Autonomous Operation
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DESIGN CONSIDERATIONS

Configuration
Knobs

Internal
Metrics

Action
Engineering



Anything that requires a human value 
judgement should be marked as off-limits 
to autonomous components.

– File Paths
– Network Addresses
– Durability / Isolation Levels

22
UNTUNABLE KNOBS

CONFIGURATION KNOBS



CONFIGURATION KNOBS

The autonomous components need hints 
about how to change a knob

– Min/max ranges.
– Separate knobs to enable/disable a feature.
– Non-uniform deltas.
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CONFIGURATION KNOBS

Indicate which knobs are constrained by 
hardware resources.

– The sum of all buffers cannot exceed the 
total amount of available memory.

The problem is that sometimes it makes 
sense to overprovision.

24
HARDWARE RESOURCES



INTERNAL METRICS

Expose DBMS's hardware capabilities:
– CPU, Memory, Disk, Network

25
HARDWARE INFORMATION
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INTERNAL METRICS

Expose DBMS's hardware capabilities:
– CPU, Memory, Disk, Network

Otherwise you have to come up with clever 
ways to approximate this…

25
HARDWARE INFORMATION

Microbenchmark
Threads



INTERNAL METRICS 26
HARDWARE MICROBENCHMARKS
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INTERNAL METRICS

If the DBMS has sub-components that are 
tunable, then it must expose separate 
metrics for those components.

Bad Example:

27
SUB-COMPONENTS
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SUB-COMPONENTS

RocksDB Column Family Knobs

Column Family Metrics

Missing:
Reads
Writes
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RocksDB Column Family Knobs

Global Metrics
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ACTION ENGINEERING

No action should ever require the DBMS to 
restart in order for it to take affect.

The commercial systems are much better 
than this than the open-source systems.

29
NO SHUTDOWN



ACTION ENGINEERING

Provide a notification callback to indicate 
when an action starts and when it 
completes.

Harder for changes that can be used 
before the action completes.

30
NOTIFICATIONS



ACTION ENGINEERING

Support executing the same action with 
different resource usage levels.

31
RESOURCE USAGE



ACTION ENGINEERING

Allow replica configurations to diverge 
from each other.
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What About Oracle's
Self-Driving DBMS?



ORACLE

SELF-DRIVING DBMS
34

September 2017 January 2017

https://www.oracle.com/database/autonomous-database/feature.html
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CONCLUSION

True autonomous DBMSs are achievable in 
the next decade.

You should think about how each new 
feature can be controlled by a machine.

MAIN TAKEAWAYS
35
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DEMO

Demo Results

https://ottertune.cs.cmu.edu/
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