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Bi-Objective  
Optimization

Make cost a first class citizenElasticity
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Pareto Frontier

The system’s ability to self-adapt to stay Pareto Optimal in the performance-cost 
trade-off under different workloads and user constraints.
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Automatic Resource Deployment

Workload
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100 min

100 min

100x $ Cost Same performance

100 servers
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Static Planning

Dynamic Adjustment
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Cost-Oriented Database Auto-Tuning

Total Benefit:

Total Cost:

$ $ $

$



Database Tuning under Fixed Resources

12

Speeds up a subset of queries

MV update slows down writes

Read Perf:

Write Perf:



Database Tuning under Fixed Resources

Speeds up a subset of queries

MV update slows down writes

Read Perf:

Write Perf:

12



Database Tuning under Fixed Resources

Speeds up a subset of queries

MV update slows down writes

Read Perf:

Write Perf:

12



Database Tuning under Fixed Resources

Speeds up a subset of queries

MV update slows down writes

Read Perf:

Write Perf: Resource Contention

12



Database Tuning under Elastic Resources

Speeds up a subset of queries

MV update slows down writes

Read Perf:

Write Perf:

Read Cost:

Write Cost:

13



Database Tuning under Elastic Resources

Speeds up a subset of queries

MV update slows down writes

Read Perf:

Write Perf:

Read Cost:

Write Cost:

x

13



Database Tuning under Elastic Resources

Speeds up a subset of queries

MV update slows down writes

Read Perf:

Write Perf:

Read Cost:

Write Cost:

x
Same

13



Database Tuning under Elastic Resources

Speeds up a subset of queries

MV update slows down writes

Read Perf:

Write Perf:

Read Cost:

Write Cost:

x
Same

y

13



Database Tuning under Elastic Resources

Speeds up a subset of queries

MV update slows down writes

Read Perf:

Write Perf:

Read Cost:

Write Cost:

x
Same

y
x − y > 0

13
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Key Challenges:
Accurate Workload Estimation
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“Economic thinking can help build better systems.”

“In the cloud, it’s the only rational way of thinking.”
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Pareto Frontier

Cost is as important as performance in cloud-native databases
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