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Self-driving Database
• No human intervention in making decisions about changes to database
• Autonomic configure, tune, and optimize itself

Self-Driving Database Management Systems 

• Database Design

• Data Placement

• Query Optimization

•  Knob Configuration

• Back-up & Recovery

• Provisioning



What is Peloton

• A self-driving SQL database management system
• Integrating deep learning framework for workload forecasting and 

action deployment
• Uses a variant of multi-version concurrency control that interleaves 

OLTP transactions and actions without blocking OLAP queries
• Uses an in-memory storage manager with lock-free data structures 

and flexible layouts that allows for fast execution of HTAP workloads
• Uses LLVM to do query compilation and code generation.

Self-Driving Database Management Systems 



Peloton-Monitor

Self-Driving Database Management Systems 

• collecting relevant information about all running 
workloads. In addition to SQL queries, it records 
data manipulation quantities, resource utilization, 
and other related metrics

• The stream is also periodically punctuated with (1) 
DBMS/OS telemetry data and (2) the begin/end 
events for optimization actions. 

Workload Monitor



Peloton-Modelling

Self-Driving Database Management Systems 

• Integrated classified query on time-series

• Use Multiple RNNs to predict the arrival rate of 
queries for each workload cluster 

• Also constructs similar models for the other DBMS/OS 
metrics in the event stream 

Forecasting

• Cluster OLTP query by DBSCAN

• Retrain when error rate > threshold

Clustering



Peloton-Optimization

Self-Driving Database Management Systems 

• Store many actions with corresponding 
consequences that may improve performance, 
select action based on forecasts, the current 
database configuration, and objective function

Action Generator

• DBMS chooses which one to deploy based on its forecasts, the current database 
configuration, and objective function. Decision: Cost & Benefit

• RHCM(receding-horizon control model) 

Action Plan



Peloton-Performance

Self-Driving Database Management Systems 

Model (a) Model (b)

Error Rate 11.3% 13.2%

Training Time 11min 18min

Model Size 2 MB 2 MB

Probe Time 2ms 2ms

Update Time 5ms 5ms



Peloton-Performance

Self-Driving Database Management Systems 



Questions?


