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High-speed Server Provisioning
by Speculative Virtual Machine Standby Control

FuMio MACHIDA, ! MasanirRo KawaTtof!
and YOSHIHARU MAENOT!

Data centers and enterprise systems have to be dependable with low costs
and low power consumptions. For the reduction of costs and power consump-
tions, server provisioning is a useful technique to reconfigure the configuration
of shared server on demand. However, in the complex systems, the process
of the server provisioning takes long time and impedes prompt solutions to
system problems. The long time provisioning process decreases the system de-
pendability. In this paper, we propose a technique to shorten the provisioning
processing time by speculative provisioning execution on the virtual machine
as hot standby. In order to start the provisioning execution in advance, we
provide a prediction function for the provisioning requirement based on the
logistic regression function with using the system performance metrics. From
the evaluation using the actual performance data of enterprise systems, for 50%

of the occurrences of server provisioning, the provisioning time is shorten over
10 minutes by using the 20-minutes look-ahead prediction model.
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Fig.1 Provisioning execution process.
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Fig.2 Configuration of a VM standby system.
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Fig.3 A/S switch function.
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Fig.4 Target system configuration for simulation.
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Table 1 The number of records in overload.
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Table 2 Elements of a feature vector.
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Table 3 20-minutes look-ahead prediction model for provisioning requests of application systems.
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app2 -1288+0.07-x, —0.1-x; +0.34-x, =025 -x, +1.43-x,, +0.14- x,,
app3 -1287+02-x -148-x,+0.09-x, -1.01-x, +0.52- x,
none 635-0.07-x, -027-x, -0.06- x, —=0.02- x, —0.05- x, +0.13- x,, = 0.09- x,, +0.52- x,,
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Fig.5 Performance feature vectors and correlation rules.
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Table 4 Provisioning Time (minute).
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Table 5 Evaluation results of the prediction model.
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2006/8/3  Thu 10:20-11:20 app2 20, hit 10, hit 20, hit 20, hit 20, hit 10, miss
2006/8/7  Mon 11:40-12:10 appl 20, hit
2006/8/8  Tue 11:20-11:40 appl 10, hit 10, miss 20, hit 10, hit 20, hit
2006/8/25  Fri 11:40-12:00 appl 10, hit
2006/8/28  Mon 11:30-11:50 appl 10, hit 10, hit 30, hit
2006/8/31  Thu 7:30-7:50 app3
2006/8/31  Thu 11:00-11:20 appl 10, hit 10, miss 20, hit
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Table 6 Prediction results by two level thresholds method and time series analysis method.

IreYa = R 2 By L XU MEE e R BN I
At W AR FzfH %1% | thresh-29 | thresh-28 | thresh-27 | thresh-26 | thresh-25 | ar-20
2006/82  Wed  16:10-16:220  app2 | 60+, hit 60+, hit 60+, hit 60+, hit 60+, hit
2006/8/3  Thu 10:20-1120  app2
2006/8/7  Mon 11:40-12:10 appl
2006/8/8  Tue 11:20-11:40  appl 10, hit 10, hit 10, hit
2006/8/25  Fri 11:40-12:00  appl
2006/8/28 Mon  11:30-11:50  appl 10, hit
2006/8/31  Thu  7:30-7:50 app3 10, hit
2006/8/31  Thu 11:00-11:220  appl | 10, hit 10, hit 10, hit 20, hit 30, hit
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Table 7 Frequencies of standby state decision by different prediction methods.

TFHIFE THFEFER | A& AR
PEHE (%)
Model-20 4 0.0157
Model-20 4 0.0190
thresh-29 2 0.0085
thresh-28 2 0.0204
thresh-27 3 0.0340
thresh-26 3 0.0423
thresh-25 5 0.0517
ar-20 0 0.0007
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Fig.6 CPU utilizations of app2.
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