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Server Node State Management Tracking Load Fluctuation
for Energy-efficient Distributed Web Servers

TAKAYUKI IMADA, T MrTsunisa Saro,f!
Hipeakt KiIMURAT! and Yosuiniko Horrafl*1

In this paper, we propose a scheme based on server nodes state control track-
ing load fluctuation on distributed Web servers for energy saving. Decreasing
power consumption on Web servers is now a new challenging problem to be
solved in a data center or warehouse. Some schemes for the servers has been
proposed but they need pre-defined parameters about assuming load in order
to achieve efficient energy saving and to keep QoS (Quality of Service) perfor-
mance. However, such parameters is difficult to be set statically in advance
because these parameters may have a large effect on possible QoS performance
and energy saving. We proposed a novel scheme which manage server node

75

states (Stand-by/Active/Processor performance) employing a statistical pre-
diction method and the server power profile. As a result, our scheme achieved
about 20% (in synthetic workloads) and 15-60% (in realistic workloads) energy
saving with keeping high QoS performance.
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Table 1 Specificaton of Web server.
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Fig.1 Relation between requested simultaneous sessions and server power consumption.
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Fig.2 Power management framework on distributed Web servers.
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Fig.3 Decision making for adding / deleting real servers.
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Table 2 Specification of virtual server.

CPU Intel Xeon 5140 (2.33 GHz)
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Table 3 Power consumption of a real server under satisfying required QoS.

Gear Request rate (regs./sec)  Power (W)
0 (2.66 GHz) 1,380 56.81
1 (2.33 GHz) 1,260 54.39
2 (2.0 GHz) 1,140 51.21
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Table 4 R/ (s+ 1) values used in all Static methods.
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Table 5 Properties of three workloads.
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up 2284 6339680 90 87
down 1308 3498864 81 86
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