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Abstract: We introduced a new computer system of Niigata University on March 2012. the computer
system provides a lot of personal computers for the general education classes, e-mail and WWW services,
authentication services for various application servers, and so on, every of which is essential for education
and efficient management of university. Most university computer systems have been strongly urged to take
energy saving measures since the Great East Japan Earthquake, and we design the computer system to reduce
power consumption without losing availability. We downsizes the number of physical servers in the computer
system relative to the previous one by utilizing virtualization technology, and achieves a reduction of power
consumption by up to 1.6kWh in average. In this paper, we report successful power-saving operations of
Niigata University computer system.
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Table 1 The number of services and physical servers.

Service 2007 2012
Serv (= Phys) Serv  Phys
HPC 1 - -
AD/LDAP 4 5 2
File Storage 1 1 1
Boot Mng 3 3 1
Boot SV 29 19 19
Print Mng 3 3 1
Mail GW 5 4 2
DNS 5 3
Mail 5 3
Web 2 4
Others 2 12 2
VMWare SV - -
Total 60 57 36
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Fig. 1 Network connection diagram.
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| Dept. Web #1 | | Dept. Web #2 | | Dept. Web #3 | | Dept. Web #4 | | CAISWeb | | License SV #1 | | DNS#1 | | DNS#2
| Dept. Mail #1 | | Dept. Mail #2 | | Dept. Mail #3 | | Int. Mail Relay | | Groupware | | File Sender | | Online Storage | | IPMng.
|MicrosoftAD#2| | Mail GW #1 | | Mail GW #2 | | Linux SV #1 | | Linux SV #2 | | Print Mng. #2 | | Boot Mng. #2 | | Lab. SV
| LDAP#1 | | Boot Mng. #1 | |Co|0rPrintMn | | Print Mng. #1 | | Monitoring SV |

(a) Normal operation.

| Phys. SV #1 | | Phys. SV #2 | | Phys. SV #3 | | Phys. SV #4 | [
| Dept. Web #1 | | Dept. Web #2 | | Dept. Web #3 | | Dept. Web #4 | |
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|MicrosoftAD#2| | Mail GW #1 | | Mail GW #2 | | Linux SV #1 |
| LDAP#1 | | Boot Mng. #1 | | Color Print Mng. | | Print Mng. #1 |
| CAISWeb | | License SV #1 | | DNS#1 | | DNS#2 |
| Groupware | | File Sender | | Online Storage | | IPMng. |
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(b) Degenerate operation during nighttime.
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Fig. 2 Virtual machine layout on physical servers.

HY 2T L6 5] &t & DEEPSoft 44 DEEPMail % £

U, RER A A VR L M~ > v 3 B TR
T5. A= AT—)LEE (1GBx10,000 2—¥) %7 7
ANY =N EIZHERL, A—DOAT— )V E 13 A1 v F
BETNFS Yy bhLTWS, MYz 79— 2% H
AT 5EHY 7 v 27 &L THDE #% HDE Controller
6.1 ISP Edition Z#MH L7=A%, BAN—Y 2 VT, &
BH— NI & B — KA A v OARDHCERICHIEL TW
Bz, [RETY Y 4BIIKRMREOT 2 T RAL Y
REIO YT, WEA—LY—YREEKEZ, 2Ty
FHI (15GBx50 KA Y) &7 7 A )H— N EIZHERL,
L3 A Yy FRHTNFS ¥ 7> ML TW5.

3. ABINR

BHHBEOHRIE, HERIBEBIOER L EbhTWS
CO, B EHIROB AN SEETH L. HAAKELE
X, AADBNFERKRELEDY, BARKRTHREMLS
BVNTNRTLHELHEINS. BEIOHTAHE, E5
Ble T T 20K E VWS BANS, IV a—&Y
AT LDETANF —EHIZEELREETH S.

R AT LTI, KRR 2T 4, ﬂtﬁﬂvny
29 NI =29 —EAEHAY AT LADFNENDRHEIZ
o U7 BBINEEIT> TN D, W@mﬁ&/erfu
VMWare vShere D71 74 7L — a ViReE% R L
T, BV -V AT 2 Z <, FAHEDODLRNEK
Mz — N OB A EHIHRL T2, BEH Y 3
VTIk, FHABODR WK —#E2F LT T — M=

(© 2012 Information Processing Society of Japan

OBBZEILL, HEOHEEBENZHIKL TWS. 2 v b
J— Y-V 2GERAYAFLATIE, AY—C2Z2{E<Y
VORTERTEI LIz, EEMIZYWHE Y — N % 5l
TEZETHENRNERZIT>TWS. UTF, 9 —EL AT
DAEBIFEOFMEZRAR S,

3.1 RIBEER T L

(A LA > A 5 L Clk, VMWare vSphere D71 7'~
17 V—yaVBREERIAL T, RIAEDODRNKER-IIZY
MYy —NOB@EHEEHL, KAEEELNZNZLZ L
THENNRET> TS, AV AT LOEKHIRR & %
B SRR DAL A Y A 5 o B~ v v Ol E

B 2 1ZRT.
MBEER Y, R 23S Bl 7 i T S IR, W
HYy—N8AEDIHLAE (#5~#8) 2EILT 5. EiET

LYY — N EOFEMET Y L, SATRAT L =Y ay
Bre2 R LT, BEL TWBWELY — I BEIT 5.
DEE, BIETAYHY — N ETEBE L T2 TR
<Y v EBEET, KEICHAZEIDRN (F72I3FEL
W) RSy O—HIzTDE EEILIETWS, Bk
Iz L, B O7-OTNEMK L mo T A~ v
Tk, 1B0ADREZMiEIE, MOEE~ Y VIdEIER
THEWSHEERAL, K2 FIZH AT TRRE
NTWBRME< Y VI3EENIZEIE L 7=,

IRARA B Y — N D R [l R i 1, A~ > R
P —N (vCenter) & VAT LEEHY —N (Linux —N)
WL TS — N~ U ERTIET A2 212k D

-
—

58



2012
Internet and Operation Technology Symposium 2012

K2 IV—THBOT— b —NOEMEEIL LB
Table 2 Shutdown and startup time and the number of boot
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Campus  Group # SV PC Startup Shutdown
Tkarashi #1 4 215 04:30 20:00
#2 3 182 04:30 23:00
#3 3(1) 81  04:30 22:00
Eng #1 3 90 04:30 21:00
Asahi #1 6 (1) 202 04:30 23:00
Total 19 (2) 770
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Fig. 3 Instantaneous power consumption (kWh)

W nr5.

BHOBEBNROEMNADFME R 2720, RO L2, F
BE» S DESEFRT S, GHIA%Z d, KHl%E ¢t TRT
&, BHEOBRME W XMFHFOREBE LT W(dt) &
INB. M3Trdesy, Ehalk1H2AHE T4
{E2RLUTWBEDT, IRATEZES NS HEEE?S D
5 AW (d,t) ZFtHET 5.

AW (d,t) = W(d, t) — Ni S wid, v (1)

ZZT, HUOE 21X, HEH d D2 TOHEMEDOR
ThO, N, ¥ 1 HOFHHIEETH B, FHUlT — X X mE
DOWEFHMEZFTHFLTNEDT, AHETIE N, =24 TH
5. Iz, HYEEED S DES EREOHEIZDWTEY
U7z, MATEHI NI ENHEAOHMTME AW () %
HEL, FHWR 1 BOEHBOELEZHRS.

AW () = Ni S AW (d, ) @)
Py

ZIT, Nyid, Pz sl oHETHS. HIEM
ek, AR LIRS — NI BEBFE L, ALY —
N [k BE L 2 2 1 U2 B2 H o, HiEHIZE->T
TRNZBIE U - — N BN EL L. Z0H, &
HEOHEHEHEP S DESPYIC L > TRESER S,
Z 2T, HMESER, RO 3 ODMBIZAITTER S D
bl N R

HIE A CER24E4H1H»S55H4HFET)

WRMSE L U 2By — g, (REULESEY — N3 A,
T—= MY —=N8HTH 5.

HEB CEk 2445 H5 H»S 8 H26 HET)
WRHEIE U 7= — N, 77— —N"8EBTHS.
AL — N Z L2 EBEE L TV 5.

HEC (P24 ESH2TA»S 9A IS HET)
WS IE U 723y — N0k, (RAEUEEBY — N 4 A,
T—= b Y —=N8HTH 5.

(© 2012 Information Processing Society of Japan

Period A: 04/01 - 05/04

1I5SF——rm——rT——T1T—T T
= - I : Mon-Fri
i 0.5
= 0 A -
< o F

_1'5..I..I..I..I..I..I..I.
00:00 03:00 06:00 09:00 12:00 15:00 18:00 21:00
Time
Period B: 05/05 - 08/26

L5 T T T T Mo
= : ‘ : ‘ n-Fri
§ P S;)t,Sun ————————— N
& 05 e
- e e N
S 0.5 prsee
<

_15 M R ST RS RN R R R
00:00 03:00 06:00 09:00 12:00 15:00 18:00 21:00
Time
Period C: 08/27 - 09/15

S T T T T T Mo
= : : : ‘ n-Fri
S R R . p— i
Z 05 L
= 0
= 05
<4

[ I A A SN S N
00:00 03:00 06:00 09:00 12:00 15:00 18:00 21:00

Time
4 FHRHE B0 2 O I E
Fig. 4 Period average of differences between instantaneous and
daily mean power consumption during weekdays and

weekends.
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Table 3 Average weekly and weekday power consumption.
Day Sun Mon Tue Wed Thu Fri Sat Weekday Sun & Sat
Ave. power consumption | 14.092 14.099 14.113 14.134 14.098 14.105 14.101 14.110 14.096
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