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How can we make them all “fast enough”, 
reliably and cheaply?
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Cloud Data Processing
with Cost-Efficient Latency SLOs 

using Probabilistic Query Performance Predictions



Databases are increasingly cloud-hosted

Look under the hood only when you create a database
 
Pay only when you run queries
 
Run queries when you want
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Look under the hood only when you create a database
 …but more abstraction causes latency uncertainty
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Look under the hood only when you create a database
 …but more abstraction causes latency uncertainty
Pay only when you run queries
 …but big gaps can hurt both latency and cost

Amazon Redshift Serverless and 
Snowflake have 1-minute billing minima
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Run queries when you want
 …but risk latency-impacting interference
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Cloud Data Processing
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using Probabilistic Query Performance Predictions
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By modeling interference, 
we can co-locate queries
whenever SLOs are met
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Q1
Operators: 2xO1, 5xO2
Tables accessed T1, T2

Q2  
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Tables accessed T3, T4, T5
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Operators: 2xO2, 3xO3
Tables accessed T2, T6

2 5 0
1 1 0 0 0 0 L1

5 0 1
0 0 1 1 1 0 L2

0 2 3
0 1 0 0 0 1 L3

Queries fight for resources like CPU and Memory



Q1
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Q2

Queries fight for resources like CPU and Memory
…but the latency impact depends on relative timing
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We can use arrival time differences as features
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We can use arrival time differences as features
…and predict latency distributions
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The predicted distributions capture the tail okay
…but some important questions remain
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1. High concentration near the mean = 
predicted distributions are very wide,
what better type of distribution to assume?

2. Median inference time is 40.13ms 
but the maximum can be 70.25ms, 
how can we bring this down? 



Thank you!
Ziniu Wu
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Tim Kraska
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