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• Adaptive resource allocation

more resources ≠ better performance

improve resource uti l ization

• Feedback-based control

used for optimization rather than regulation

a f ine-grained metric for online measurement

MOTIVATION
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• Study case: CPU cores allocation

• Model: a concave performance curve

• Problem: search for the stationary point

BACKGROUND
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• Fuzzy control for optimization problems

no specif ic system model required

no reference input required

handle uncertainties and disturbances

incorporate human knowledge via qualitat ive 

rules 

BACKGROUND
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GENERALIZATION
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• Online performance measurement

various application-specif ic metrics

no one suitable for long-running analytical 

workloads

User-level Instruction Per Time 

PERFORMANCE MEASUREMENT
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• User-level instructions

estimate the number of productive instruct ions

measured by hardware performance counters 

during runt ime

• Wall-clock time instead of CPU cycles

CPU frequencies may change

id le cycles are not covered

total  or average cycles?

USER-LEVEL INSTRUCTION PER TIME
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• Overview

CONTROLLER DESIGN
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• Basic Control Rules

INNER FUZZY CONTROLLER
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• Detect workload changes

observe UIPT changes for a window of t ime

reduce cores if  UIPT decreases more than a 

threshold

detect workload increment via a probing 

allocation

• Find the minimum allocation

SELF-ADAPTOR
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• Resource allocation

Linux control groups

no assignment of queries to cores explicit ly

• CPU-bound workload

suff icient buffer pool size

disable synchronous logging

EVALUATION
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• Database Workloads – TPC-E

EVALUATION - UIPT
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• Database Workloads – TPC-H
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• TPC-H Workload – start  from 8 cores 

EVALUATION – CONTROLLER
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• TPC-H Workload – start  from 20 cores 

EVALUATION – CONTROLLER
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• Adaptive to Changing TPC-H Workloads 

EVALUATION – CONTROLLER

Towards Adaptive Resource Allocation for Database 16/17



• A fine-grained performance metric

agi le feedback for long-running workloads

a good proxy for appl icat ion -level performance 

metr ics

• An allocation algorithm based on fuzzy control

no accurate system model required

comparable performance

further improvement

• Apply to other problems

power eff ic iency

software management problems

CONCLUSION
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• Memcached

EVALUATION - UIPT
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• PARSEC Benchmark 

EVALUATION - UIPT
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• TPC-E Workloads – start  from 8 cores 
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• Adaptive to Changing TPC-E Workloads 
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