
ML for System
Jinming Hu

2021.6.5

Many slides from Tim Kraska



Brief intro to ML

• Supervised learning: inputs 𝒙𝒙 to outputs 𝒚𝒚

• Classification: y is a categorical variable

• Regression: y is real-valued
• This is more often used in learned index



















































Learned Index

• The biggest advantage is memory size
• These memory can be used to do other things!

• Also ML models can utilize more with the parallelizing 
computation, while B-Tree is essentially a lot of if-else

































So when can we apply ML to system?

• When you need to make a decision that different decisions may 
lead to significantly different running time

• By significantly, we mean that it is far more longer than a model prediction 
time

• In this case, a classification model may be your friend
• Bloom filter is one example, we will see an example from OSDI2020 later

• When you want to 𝒙𝒙 to a ordering-mattered 𝒚𝒚
• Regression model is your friend
• Learned index, learned hashmap, learned sorting, Burbon@OSDI2020 are

examples

• The penalty of misprediction is low
• Sometimes we can combine with a conventional method to avoid 

misprediction



How can we apply ML?

• Particularly useful for read-only system
• Levelfiles in LSMT
• Some index for large-scale database for historical data(never change)

• Light and quick
• We want the model be small and quick enough to plug in system
• If there are update for learned index, then retraining is often required.

So we want the training to be as fast as possible
• Formularize the problem to be easy for ML models

• Use what(features) to predict what(target)?
• Think about whether there are patterns in the data
• Sometimes can combine conventional methods with ML
• Recursive model index is an example



What models are good for system

• Classification:
• Logistic regression
• Neural networks(not that good)
• …

• Regression:
• Linear regression
• Piece-wise linear regression
• Polynomial fitting
• Neural networks (not that good)
• ……



A case study: Linnos@OSDI 2020

Hao M, Toksoz L, Li N, et al. LinnOS: Predictability on Unpredictable Flash Storage with a Light 
Neural Network, OSDI2020



















Conclusion

• System is always about trade-off
• ML is also often about trade-off: computation vs accuracy
• Define your problem well, find a good trade-off
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