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Migration Use CaseD
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VM VMVM

Gap between Basic Migration Ability and Its Use Scenery
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Dirty Rate > 600K pages per seconds 
Resource: 6 CPU: compression + decom

Dirty Rate < 200K pages per seconds
Resource: 1 CPU:  sometimes no 

compression

VM configuration: 
32 vcpu 128G MEM
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The dirty page rate difference between peak load period and low peak 
period may reach 5 times



WHY should a VM migration be performed�

WHEN to migrate it?

HOWmany resources are required�

WHICH VM is required to migrate�
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Resource Sensitive

Workload ClassificationWorklad Prediction

Non Period

Time Sensitive

60%~80%

20%~40%



Basics of Signal Processing

Input time
series

Original
series

Frequency
Domain

Transforming the
original time series
into the frequency
domain can help us
to detect the intrinsic
pattern of the series.



Power Spectrum Density Estimation

x(#) x%(#)

R%(#)
Truncate
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Criteria�
• Top frequencies are selected.
• Lowest frequency is used as the base frequency.
• Original series are repeated in base frequencies as a

prediction.



Time Series Period Estimation

Input time
series

Input time
series with
noises

Period Estimation



Estimation of Predict Accuracy

Input time series with noises. SNR: 1dbInput time series with Noises. SNR: 5db

In sample RMSE: 3.21In sample RMSE: 1.98

For simplicity :
! −#: − ! −2#:−# has a distribution of &(0,2*)

Thus:
RMSE of (! −#: − ! −2#:−# ) can be used to indicate the predict

accuracy of the future workload.

Assume:
noises has a distribution of w(-) ~ &(., *)



Estimation of Real VM Usage data

In sample RMSE: 21.8, out of sample RMSE 19.8

VM1

VM2

In sample RMSE: 0.3, out of sample RMSE 0.2

Time Cost to Estimate a Whole day workload: 10~20ms
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Algorithm Performance
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