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Implementation of Server Rooms in JAIST:
Relation between Load and Power Consumption, and Air Condition

YASUHIRO OHARA ,1 TapA0 OxkamoTO ! and SaTosui Upatl

Recently CPU power consumption, amount of CPU heat, and space-density of servers are
growing. From the demands for Green-IT, suppression of power consumption and efficient
server-cooling methods have become important. In this paper we introduce, as part of the
implementation/administration/operation of server rooms in JAIST, 1) Investigation of corre-
lation between server’s system load and its power consumption, and 2) a method to construct
air-conditioning system and server racks that is aimed at efficient server cooling. It is observed
that in JAIST, the correlation between server load and its power consumption is weak, higher
precision measurement device is necessary for further detailed investigation, and a cooling
system that connects air-conditioner and server racks directly using ducts is effective.
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Table 1 Power Consumption of Mail Servers
IRONPORT C350 750W
Sun SPARC Enterprise T5120 641W
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Fig.1 Overview of JAIST Mail System
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Fig.2 Power Sources of Mail Servers

B == DEED T v I TiFol, TOIv 7T
13, BIRD A=A 2 F LOBED S B, IRONPORT
C350 14, Sun SPARC Enterprise T5120 2 451X
AEhTw3, $95—ED IRONPORT €350 %, i
HWEEOEND OBt XN T3, 3—
NU—hDIy 712iE, AP L—C L EHOEDIZ,
T5120 #3% 9 3SBNAEIN, H{ELLT, €350 1A,
T5120 5 BDOBRIch-> T3, BEIHNEE?2 I
R

mailproxyl (T5120) IWEREZHH/L T3
@ DPCRS8-15, E#l PX8-2 8 L UAM PX8-3 I
L, cacti® TEEE-Y VI LF-FEWMEL .
DPCRS8-15 #3531 $ 2 BRMEDIEIELIE 0.1A THH 2,
INIIBERHETH B, ZhE cacti (IBET % RRD-
tool THEHILL 72 D%, cacti 25 export LD
7BIZELRADE ., mailproxyl @ CPU Usage &,
SAMRETR—Y I LT3, Bitd CPU Usage
b 120 TFHDMEE T 5 (BiEIR 1 56,
CPU Usage i 5 DEBOERB L 2->TWw3) .,

mailproxyl @ 2009-08-24 00:00 %5 2009-08-31
00:00 ¥ TOHBEESN & CPU Usage DEIHEZ, E 3
IR, mailproxyl 2T, EHD PX8-2 TEHill
L7z BREON & RIER K%, 4 IZRT,

T5120 DELADBIROEEB 24 ICR5 L, B
IPEETHEHEBEIN TV DT TRV LM
FrD, IO ELRARIDEETIR RO, ZHF

1.07

22

Power (lefl)
Power (nght) -~
1.068 + CPU Usage

1.066 |-

1.084 |-

Amps

CPU Usage (%)

1.052

3 mailproxyl: ®f (£4%) & CPU Usage D%
Fig.3 mailproxyl: Comparison on Power(Left, Right)
and CPU Usage (2nd)

2126 - 22
Power (left+right) ~——
CPU Usage -4+
2124 |
2422 | 1.8
2.12 16
2118 | 14
o
2 8
g 24116 | 12 8
2
=1
2114 - 1%
2112 408
211 4 06
2108 104
2.106 0.2

4 mailproxyl: &t (M) & CPU Usage DR
Fig.4 mailproxyl: Comparison on Power({Left+Right)
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Fig.5 mailproxy2: Comparison on Power(Left, Right)
and CPU Usage (2nd)
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Fig.6 mailproxy2: Comparison on Power(Left+Right)
and CPU Usage (2nd)
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Fig.7 mailproxyl: Comparison on Power(Left, Right)
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Fig.9 mailproxy2: Comparison on Power(Left, Right)
and CPU Usage (1-day)
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Fig.11 Duct Connection to Racks
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Fig.12 Duct Connection from Air-Conditioner
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Table 2 Amount of Storage and Maximum Amount of
Heat in File Servers
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Fig. 15 Place Where Temperature Was Measured
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Table 3 Measurement of Temperature
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