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Dynamic Shutdown of Server Power Mode Control
for Saving Energy in a Server Cluster Environment
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ABSTRACT

In order to ensure high performance, all the servers in an existing server cluster are always On regardless of number of real-time
requests. They ensure QoS, but waste server power if some of them are idle. To save energy consumed by servers, the server power
mode control was developed by shutdowning a server when a server is not needed. There are two types of server power mode control
depending on when a server is actually turned off if the server is selected to be off: static or dynamic. In a static mode, the server power
is actually turned off after a fixed time delay from the time of the server selection. In a dynamic mode, server power is actually turned
off if all the services served in the server are done. This corresponds to a turn off after a variable time delay. The static mdoe has
disadvantages. It takes much time to find an optimal shutdown time manually through repeated experiments.

In this paper, we propose a dynamic shutdown method to overcome the disadvantages of static shutdown. The proposed method allows
to guarantee user QoS with good power-saving because it automatically approaches an optimal shutdown time. We performed experiments
using 30 PCs cluster. Experimental results show that the proposed dynamic shutdown method is almost same as the best static shutdown
in terms of power saving, but better than the best static shutdown in terms of QoS.

Keywords : Load Balancing, Static Shutdown, Green IT, Energy Saving, Server Power Mode Control, QoS, Dynamic Shutdown
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Table 1. Hardware and software for experiments

Hardware
Software | #
CPU (Hz) RAM (MB)
LVS Dual Core 293G | DDR3 2048 | RR/WRR | 1
Client 0 ad Q6600 2.4G| DDR2 4096 | SPECweb | 1
(Prime Client)

SPEC . g . _ Apache/
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Load .
X Request Time
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. pattern (min)
time (s)
RR X
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Cumulative Time of Number of Average .
. Total Time . Average
Algorithm power server server response Request Tolerable Fail CPU usage
consumption shutdown shutdown time & ag
RR 2235 X X 0.356 840473 3 0 18.09
WRR-Static(90) 1704 90 42 0.359 839010 38 66 271.21
WRR-static(60) 1614 60 47 0.386 801632 67 3444 26.93
WRR-static(120) 1732 120 36 0.358 840147 18 0 27.38
WRR-dynamic 1697 79 43 0.359 840009 27 0 2721
Table 4. The mean value of RR, WRR-static(90), and WRR-dynamic
System Load processing time(s) Cumulau\{e power Time Tolerable Fail Nurpl?er of Tlme
consumption (wh) finish reducing
RR X 2235 3 0 X X
WRR-static(90) 90 1704 38 66 42 3780
WRR-dynamic 79 1697 27 0 43 3397
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d QY BEge 2dze dad Aolm, Fig 149 ()% 5
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Table 5. The analysis for the time of server shutdown

Seconds Count Total Count
Less than 60 2
More than 90 5
46

More than 120 0
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Fig. 17. The time of server shutdown
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Table 6. WRR-dynamic vs. WRR-static

Feature WRR-dynamic WRR-static

Server

shutdown time dynamic static

fixed time through
experiments

when the request
completed

Criteria of server
shutdown time

Server
dependency

QoS(# of Fails)

independent dependent

supported(0) not supported(N)
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