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Cost Control Is Still Difficult

New Warehouse
Creating as (2) ACCOUNTADMIN

Name Size ®
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Suspend After (min)

Cancel Create Warehouse
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Cost Intelligence

=| The system’s abllity to self-adapt to stay Pareto Optimal in the performance-cost
trade-off under different workloads and user constraints.

Pareto Frontier

Performance

Cost Efficiency
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Automatic Resource Deployment

Workload a

HET) i
Config 1 =23 X 100 min
Config 2 "‘ X 1 min

100 servers

Same $ Cost 100x performance boost! H :
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Automatic Resource Deployment

Workload a
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- Accurate
- Lightweight
- Explainable



System Architecture

Query —
Bi-Objective Optimizer --> CO.St
Result <« Predictor

!

Metadata
Cost-Aware .
Result Service
Plan
Elastic ::_o0o] (u:: _oe] (u:_oo] :_oe] [(i:_oe] (i:_oo]
;2 _o0o] [ oo] [ 00 e o o ;2 _o0o0) (i oo] [ii 00
Compute oo (=9 G—=s o) =9 Gies

Storage



System Architecture

Query — _ - o Cost - Downgrade to single-objective
Bi-Objective Optimizer - . _ _
Result +— Predictor with constraints

Metadata
Result Service

Cost-Aware
Plan

[(_eo) (i_oo) (iieo) e e e (oo (oo (oo
Compute EEND) (EENX e oo (Giee) Giee

Storage



System Architecture

Query — _ - o Cost - Downgrade to single-objective
Bi-Objective Optimizer - . _ _
Result +— Predictor with constraints

Metadata
Result Service

- Separate DOP planning stage

Cost-Aware
Plan

[(_eo) (i_oo) (iieo) e e e (oo (oo (oo
Compute EEND) (EENX e oo (Giee) Giee

Storage



System Architecture

Query —
Bi-Objective Optimizer --> CO.St
Result +— Predictor

DO.P Metadata
Cost-Aware Monitor Servi
Plan E ervice
‘1
Elastic oo (oo (oo EEY @Y T
fioo) (oo (oo ®© ® @ (oo (oo (oo
Compute oo (oo (oo oo (oo (oo

Storage



Cost-Oriented Database Auto-Tuning

(@ Build Indexes
l ACTION l

() Build Materialized Views R

(@) Re-partition Data Total Benefit: $$ $

@ Re-train a Learned Module °
Total Cost: $
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Database Tuning under Elastic Resources
+ — -» Speeds up a subset of queries
-» MV update slows down writes

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.”




Towards Cost Intelligence

—) Cost is as important as performance in cloud-native databases
Vision Paper (CIDR’24). https://arxiv.org/pdf/2308.09569.pdf

Pareto Frontier Time: 10s -U— 10min

Cost: $2 -U— $0.1

Total Benefit: $$ $

Performance

Total Cost: $

Cost Efficiency
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