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SUMMARY

1. Title

o A Study on Road-map for K-Cloud Data Center

2. Objective and Importance of Research

0 Demands of data centers and data center energy usage soaring.

0 Increase the electrical efficiency of data centers has become the issue for the plan.

o Develop a roadmap for building K-Cloud Data Center.

3. Contents and Scope of the Research

0 Research and Analysis
- Trend analysis of internal and external data centers.

- Analysis of the data center environment internal and external.

o Use of experts
- IDC forecast evolution.
- The impact of the cdc to attract foreign companies.

- Cloud data center conversion requirements.

o Develop a roadmap for building K-Cloud Data Center.



4. Research Results

o internal and external trends and technical analysis of the cloud data center.
o Competitive analysis of cloud data centers.

o Development of the standard model cloud data centers.

5. Policy Suggestions for Practical Use

0 Advantage of the policy to build a data center resources.

o Activate the cloud data center.

o Global competitiveness of the policy data.

0 Development of a data center in accordance with the standard model, a global leader.

6. Expectations

o The new building measures K-Cloud Data Center.
o Facilitate cloud data center deployments.
o Troubleshooting the Data Center.
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th AUE7)A 7]2& ASHRAE Standard 62.1-2004¢] ®A]E o] lx]2k o] e AlE o]
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122 g uiolth meb TN Bl B4 4 it 099 Bt 7had]

As7tAE HolHAE Y Fart ¥A gskon AdITEoE AR EFH
gl e AL 7ol AT Ty HELEs} 2o S7IE TN gHdol
EoHA7] W&ol HoleAdy AAA 2 ARAZGA N 22 F2F o7t H1
AELE7d & HolHAHE OSHAY 2871 o439 g =28t i Heoly
AEY 2582 FHd JFE & BET oA 2FAY FYed, AP 9%
7] W HAg 227 Fasdith ofg HHoE dHelHAEd dXHe 449 IT

Ao 287122 Aojalx ok

Ab R SR} MY

ol AEE dEos ATl B YAEY A9 BY) BEe] A Ao
g 528 AAVIES gk 2 gue) Bad) o) YRTINE L LEES 34
shed, NIOSHIE £ AReEd] tie A48 A8 ANg = oe Bae I3
J92 34 59 4392 Eot

T3 HoHAHE Ad7Ed et F5E Usth FIFe HIET d9] =S
deolgdle 75 3 9 o U 7Ee 3 e TIA9420) 7hol=giele] wWaw
delBAdEe F4L O 48 72 © X8 ¥ 22AE, O BRAE 59 130 w4
Az Ys 5 Uk <& 42>= TIAR2N E£/3k= dloledE e FEEAE BoET
2011 @A Hx 53¢ Ter V 29 dolgdH: I & 3= fith

4) Occupational Safety and Health Administration : O] X ¢ oM QA g3
5) The National Institute for Occupational Safety and Health
6) Telecommunications Industry Association (TIA)
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<E 4-2> TIA-9420M £

EFsts HloEMdE =2

of 4zt

Tier 1 Tier T Tier I Tier IV
AE<] HH i i AEE AL-0E
SR N/A ) 13t} o)4} A7
B3)(critical load) 7H8-4 100% N 100% N 90% N 90% N
AHLE(W/ m) 210~320 430~540 1,000~1,600 1,600 o)
Hok A oJuk . .
@0l B | gEaA | ot | AR e
IS ET - - e e
B84 Wk - - HoA g4
74EE e AAAEEA 20% 30% 80~90% 100% o]
0|5 u}F(raised floor 0]) 300 mn 450 mm 750~900 mm 750~900 mm
olZznt2 312(ke/m) 415 490 730 730
A% Z]E-A17Hhours) 288 20 16 04
T2 7FsE(%) 99.671 99.749 99.982 99.995
FEHE I5EE 1 1 N+1 N
_ N 2ANH) EE
A9 5 B ozt N N+l sous | %S
A e
37 B g e - - 29 29
2t5: TIA-942.

2. IDC ME{YZt2 9I3t Mu|A|A

FFehe 3]

HoleldE o] MEEEs A A HuAAd e 27 23718 MHE ¥

A" F718 BAATE CRACHW ) €98 gH53he Ediades 79

YA AL FF AR B

7) CRAC §&: Computer Room Air Conditioning Unit

- 44 -



o FAN(HWA) A2P: FAN(ABA) AxBe F, LFL HolHAH 71 2ol
AHSET WEA ]2 E CRACHHT 971914 ool du7]sh 49)7] Ajelg)

Yo

o

2 As T HEEH €P= o o3 delz €S EIu(ad 4]

[ 41] BHN(EBA) A2 HEE

a

Air Cooled Condenser

<
Condensing
Coil

0 FHBYA A2d: $Fade] QRPN BASE A Adsns FAA A2
FARRIE WEAOlZ REPAVE CRACAUS) BF AT [17 42)9) e
B5n] Seto)2e)

AAG SYF &HL IV v MY FHo| ¢y wWiEd Eudy) ¢
o z

4
o%
>
jlo
Nl
N
2
2
i
fd
fld
o
il
oo
12
rlo
jlo
Nl
N
i
off
o

3

agel 28

Zl&: Tony Evans, 2004
o FHA(YAF) A2 2B EFWD AR YA B WEAlE 847 Aulg

CRACHH] FAHET @, 292 49 thil Was &89 o3} 187 W 2944
S A% SellZY gA YRS S A Rolge Raniay 43]
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FUA AsFE T8RS WAL 99 AeAsdon digos F884 gor 4

A% A% F2A2YG AR AT,

[0 43] FYA(LZ) AI2E TS

Wate
Reservoil

g Azde WEAelEe

£ WRITIE AL

|— Water Chiller

Condenser Heat Excl

I~ Chilled Water Supply (CWS) Pipe

Chilled Water Return (CWR) Pipe

Heat

A=2 7IAH

Z1&: Tony Evans, 2004

IT$7

3toy CRAH

8) CRAH S %: Computer Room Air Handling Unit
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Hot Aisle

Cold Aisle Hoft Aisle Equipment

=

b b

x Aisle Pitch (7 Tiles)
Zt5: ASHRAE TC 9.9, 2004

ITH¥ e BIAAE & A ol TEEE PEY Wz A7)E Ao

dubFoltt. IS HAagety] sl ITEH #HEF 7] cold aisle? BjE-2 hot
—

BN
o
N
il
P
=)
Jr
-3

aisleZ FE3t 71HE
o2 AL it iR T8 ¢ A AL7E §7] fEd] E3#9] WaL
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93 TS 715079 ST 90 7R MRshe B8 Aeshey, 1 55
gubQl A w371 o],

<H 4-3> ITAH| B A HHx|7[Z=

e vleteld B 7+ (cold aisledl] A cold aisle hot aisle
- =7 thS cold aisle7}2] 9] Azl =7 EX
ul=r 2ft (610mm) 14t (4,267mm) 4ft (1,220mm) 3ft (914mm)
Global | 600mm (23.6in) 4,200mn (13.78ft) 1200mm (3.94ft) 914mum(3ft)

Z}&: ASHRAE TC9.9, 2004

EE gxA2He 718 57164)% 7IRAE TR & CRACRH 2R HY
2 IHEEkE |71 T3HE AX Rats AATS 3718
CRACHH SR fdste F7IEHE422 7RI o8d F 57, 8719 F718lAA

e RACHH Y 2957, HE/EWds o183 57] 2 T30 Ay 923y 3715

7% @029 HE/ERES o188 FFPHE oFHETE dRe g v

719t ARE7I2 TEED 7N olgutHTEE HHS olFeE T s A7),

ol
4

of

AME) Y FZE AT % UG AEOR o)gse F2E Tu

7 OFA A3 T BEAS 2B A2EE F 10 A9 Pl 5
o <E 4452 HOHARY H§ 158 1270 o FARA2EL 2R Aol @
A R IDCAA 743 RBHOZ AHEHE WAL © HEF/HEABI|% B HerF)

+R37) ol
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<& 4-4> H|o[EJMIEIS| HE TISEH 1271X| E7|2HHAIAH

7] CRAC Z3@7]: AANE: TR 9487
7] CRAC Flooded Locally Ducted Fully Ducted

—~r 4 r
g x i
—

CRAC
9570

CRAC
Flooded

AAE7:
Overhead
Locally
Ducted

Bla=s=pdh
Underfloor
Locally
Ducted

T3]
AZF7):
Underfloor
Fully Ducted | = gu1a a7 ® A8 T A8
+ 298] + 48]

3. IDC HH[AAF ZH[H
7b ITAMB o] 2 B9t

ITAHY g 2714 HE 2005 71202 192JdRE AZAHE < 64 1U, 2U =
= Bdol= Aule o & 1507b4] TEFe] ST FeEE AT ke o=
ALAR Z7PE s 200598 71E0E 20149 742 Hi oF 1589 thg Aoz

s iy 46].
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m=e] HlolHAE AR 2EA 200613 7HE F91 9770, AlE 1 28709] H|o]EAlE 9
gake zA1e A7, A o 5~8 kW7 A9 34%E 2AEka glom 15 kol 18
& TAE ZE 8% o=tk ZARAAE Bwd BT 95 kW/rack, Abde] ©rmA o
g 295% 1500 W/m FEo|Ut E3 o= Mue FFoZ tolHAe it
2he] o] o} BaA Hlth IDCO Al dehd &8 7R Edol= Aurt
AR MWl A] A8 Bl & 1%7F A HA F3k 2y 200613 7.9%914 20139 22%7HA]
Z7Hd Aeg =3tk

2]
P

1

A

=] BeE 20139 226%% dwsta vk a2y dAe MHEAA LR 3
AT dolHAEA shte] He 30%o]de] HlEo] A&y F57] wEel] 20159
MAE o] #E% AAE AR dddnt old ITMuEde 7= dolHAH ¥
F3E S7H7I7] dEe] BAUATE AN S7khs #A1E AT

(22 46] TR0 Lsst 3E

10,000
8,000

)

=l
=]
=}
=]

4,000 @ Communication Equipment—Core

» Compute Servers—1U, Blade and Custom

]
=1
S
S

Communication Equipment—Edge

1,000
800
600

400

Compute Servers—2U and Greater

Storage Servers

@ Workstations (Standalone)

200 @D Tape Storage
100

1994 1998 2002 2006 2010 2014

heat load per product footprint
(watts / equipment square feet

year of product announcement

Fuel Tage A4 A3o) 3 EHGAD oY 1eS BE F UE A
BANZE o18 VHAZIA Raka ek Al e A BEAClE LIRS FU
Az ARSAT Fu FH9 BAAclE pUFE A4S HTshu gE FolA

l
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ik AFETHE o)l Aok [TAue] BAe 238 AHEE £ ¥
B} Wb ARBAL GRS 98 371N LDe Bl AEHE Aol

AN B AASL 257} dsE FV7F A AHYEZE 913 A3 £
o] 2AoE LEE AHAVE FACE] A 2 BAHI ol B Mo
§ 2 2/3% dack)N AR 1/3004 BasT

AHLR B 1 FOoE YU ZAAA &4do] et [2d 477 Zo] ¥719 A
(rec1rculat10n) (mixjng) EE F48(bypass) 5 F719 5L W3t LAERE At
T dolHAE Y] A

o] ;]zqi}g;q Eala 257} Eold Aw Ry 2F7} BASE B dle R

[OE 47] ITMHE LHF2| tEAl S7|582 =HE

1111

) F7]1 A<= 3Hair-recirculation)  (b) ¥ 7|42 (air-bypass)
X}E US DOE, 2008

C. DICHE o AX| 2] 2HH

IDCE A8HQ o7 Thaw] D) AREE, 713 T F7he) 71ed 2918 4A5]
ol Bt gL HelHAHe $avt AR HolHAHY Fhs A4 % 49
Azd RS BAG FAZ ololAR, T A £FRAH 4FHA Bk A AAA
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o2 ITARle] FEES AP TP TAHSY U 48F B3 A% 2745 o
(28 481 HolEAEls] oiA A TES} Hge RAZTh HolHAR A anlt
27 T, BeA29 222 $2Aage TR,

[22! 4-8] YEtRol H|o[E{MIE{Q] O|L{X| AH|TZ= L HIZO|A|

Main Supply

Backup
‘ Ganerator H Switch Gear

Critical Loads

Uninterruptible
Power Supplies

Power
Distribution
Units

Lights, Office
Space

Cooling System

T

Fouipment Storage |
Racks 1 Devices i

Network
Equipment E

H2 dolellEle A8} YRR AREE oUA7 H%E 1T F2 AHEe iAY
5% 2 LElElES RS glon A 2 F7HEAle AXR Sl 2010 ®) 27
B3H(EPA) oh2d ©]5 o HolHAE st Mule) Azt dY ARERE FS & 7
Fe] 15%5 AASst A AAHeZ £ o dHolsiHe] WY ARFe 08%) o|ETh
e HolBdE ] A ARFe I AL FUkeE 1 vk PA duiE AeR o
BE

e AL, A2 70ad7) IDCAA 20089 11920005+ Kih(Q1F 111%hge] &
7Hel A g sfo e HEARE)Y H7E Atk IDC dEAREHFLE Ad 397 dAgd
45% Fh7ro] BZ, 2000 159110005 kWh7Hd] Solg Aoz ottt

A RE
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4.IDC MH|AARIS| x5}
7} BEzeEA

HAY doleAdeE MM o wdwFo] A ofgtr] Wil IT3u1 FY7¢ w7+
Eed tg 8480 ZA FAEA gtk whebd F2FHE Bl ¥ [TAH Aol
77 BF oo Ho] RS AAIskL UiTh Ty ITRH Y 53 HlolH
A FE7F AR wet e $AEE vl A wjX] 8t cold aislest hot aisles #2]
ato] 715 frEdhe o] dHo R AEHT itk YAAE AFPRol FRAIZHY

TH FiEe [TRHe S WAk A0 ITHH 371 f#d7o1A WiEd &717F A

£F9A4 WA He Aol FLT <E 45E T2 7Y Y @ TR BN
HojFErt
<E 45> ZZX HBl(cold aisle / hot aisle)o]| (2 Zx 58 B
cold aisle?} hot aisle T2 & cold aislem} hot aisle T3 &
] 1 1 1 1
A AR A A N &
Ads | N AN RN R SRS
A @ 3 S I & N3 Noa N3
LY e = = = 'y e A = R e LY =
Cold aisle Hot aisle Cold aisle ;A S=A 5=A
2=
2
7|5
2T




Cold aisle} hot aisles TE% TZALHL F719 &7]7H0] FHsHA &) Ho
MR E719] Aede Hag @ F 3ok AT A Ao AR Acdel
TAEE £ F 3o Wil Co e} hot aisleS FEIA e FEAILHL A

2 A 3R E 1938 F /IFAAEE Fol v ITHHA i 2x 3 7%
X7 B9 Rtk Mu$de] 2ee

QoA 2719 Aol WAL,

k)

ITAHHAGA SlolA 78 wEA 483t e #oF & shie LTE AHE g
HolEHEES BH3IES e e Zokolth 20159 747, dolHAH F 50%7t 18%
(HDZ: High Density Zone)2 WE3A ol 20104< 71Z02 10%% < I 12
AHEge] ZA 7R 2 ALE AWEnh I 59 5o A8 7129 HolHAEHES
A 2 kW/rack~4 kW/rack71719] Fdg AUA(Hg)st s wiEdS & + A=S 24
Hled 22E EHol= My ARgo] A&H oz FUIR| wel, o)s) T AAMHoE
ol2 FEIA ©BF & A Ht UE IDCe HE 2 §39 Ay, 2EFA,
A% g AWEY AgH BARAd g aTAES 7% A dketl oM HH
Ho] Basith

I-Hl-

EE HelHAH} AEEE Fdke AL ofyr] wEd AHAFEHY ARYAE T8
aEEt] Tt ALES 75T Ao ofd AR HHIALES Hdhs Aol Fasit.
ol HolgAE S oA HE HAHgele HS Zoldhe AlE siAdrt. dukyoz
HolHAHE #28ta e ARES S % AWEY &&o AFsL 3tk As
2] %91 SHI(Supply Heat Index), RHI(Return Heat Index)%), RCI(Rack Cooling Index)!0)2}
RTI(Return Temperature Index)1DE A}g-3te] FREES Hrlste Weto] AL Uk

9) Bash, C.E, Patel, C.D. and Sharma, R.K. (2003). Efficient Thermal Management of Data
Centers-Immediate and Long-Term Research Needs. Journal of HVAC&R Research. Vol.9. No.2.

10) Magunus K. Herrlin (2005). Rack Cooling Effectiveness in Data Centers and Telecom Central
Offices: The Rack Cooling Index(RCI). ASHRAE Transactions. Vol.111. Part2.

11) Magunus K. Herrlin (2008). Airflow and Cooling Performance of Data Centers: Two Performance
Metrics. ASHRAE Transactions. Vol.114. Part2.
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ol BEL ARG A5E T2 A TANE Aedse

#7203 FxAEE AHEE

Hoz AfEe Ag
o Asse axel) Mg HAD

go] Adol AESHE Aol Wadth <E 46-& AU TUE
SISESe

WA 710 A=

25 HolgAg A g 1T

AUE
7
LDZ:
Low

Density

Zone

e 5 kW/ mrack o3}
AP AFTE
(Open Architecture)

-Cold aisle, hot aisle &
TR 48

FE
79
MDZ:
Medium
Density
Zone

g E: 10~20 kW/ mi-rack
-2 ¥ A=TFZ(Aisle enclosure)
| -Cold aisle, hot aisle 7+& 2 U3
e A

TA- 1A

Density
Zone

AR e 20 KW/ mi-rack o)A}
-AHE A=TFZ(Aisle enclosure)
-Cold aisle, hot aisle & = =g
-ulehE 7]+ Rack cooler+71 #4817

A&: CLMIMAVENETA
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Lt oluX| s = ek

HolHAlHY A AvEE A8 vuske e o8 A4 =95 )tk 1
% Green GridolA dloJHAlEle] EeAst HAEE Uehle ARE LH3IAT o< H
o|HAE Y F LHIAY thE] ITARI7} AREShe HEs Hluwste] Hlo|HAHY &&4
st AoE HoHAHSY FF< ¥4 =8: 7 JPH3 o PUE(Power
Usage Effectiveness)9} DCE(Data Center Efficiency)= HIoJEJAIE Y &8 Yehls di®
Al 71Folth. PUEE 205 #Hojof 3lH 15 B=W A A= A8t Utk

o

DCiE(Data Center Infra Efficiency)= DCEE #HE&E T HI AFZ Hlo|g4He &&
S A JehE 5 ok HAh Z&2 50%o] ol 70%o]ie] Hojok HFAE I ok &
A, 2 dolE e AgiuFRE BH PUE 259 420t} ol 433 we ouix
agoltt. 5 ITAH S HES AZA7IL dHolHAHe HA| Ao Zas 3 PUE

15 oJ3tZ fA|3h= A& FRE 3l

(22 4-9] Ho[EMIE{2| ofAX| =&t

Power delivered to the IT load is a measure
of useful output for the data center

r Data center ] G -
fa center
Dat, Total
To ;a';e;':}; ut | data center Useful output

input powej ' Frower IT
i 5 y_.,' olm  |oad Computing BUE Total Facility Power
4 PUE

’/ 4 T Equipment Power '

Power to IT Total Facility Power

Data Center Po
Efficiency = :

Data center

Power IN

e A dA7AE HolHAEY JuvA aede S R BASA &3 ey
dolgdlele] a8S SiAI717] s F714% Alge] HEA]

53+ 28(Data Center Rating System)2 Green Gridel| A A|Hst A& Hjo
JUAEE §F 71FoIth <F 47> FFA2Y 2720 2 WHEFE BoEh
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<E 47> IDC o|i%x|&E S& (Green Grid)

T F DCE PUE Scenario H 3L
Platinum > 80 <125 State of Art PUE = 12
Gold 70 ~ 80 125 - 143 Best Practice PUE =13
Silver 60 ~ 70 143 - 167 | Improved Operation PUE =17
Bronze 50 ~ 60 167 - 20 Current Trend PUE = 1.9
Recognised 40 ~ 50 20 - 25 - -
Not recognised <40 > 25 - -

o= Y5 EIB|(ASHRAE) A vl=e] 7|FEZ vo|H e Tier 7|22 PUE 5%
Z Agstgnh WY 71523 FAREE 4AS 71F 0.2 Tier MY HoHAHE 728 7
¥ PUE= 175 A=9] agAs 2= RS A3dt

I:

H 4-8> Al C[O[E{MIE{Q| Tier level 2! 7|=CHo| M2 PUE &

Tier I |Tier I |Tier IO |Tier IV ms

1A 179 | 189 | 192 | 200

2A 175 | 182 | 1.89 | 192

3A | 169 175 182 | 189

4A 164 | 169 | 175 1.82

5A 156 | 164 | 169 | 179

6A 152 | 159 | 14 | 172

7A 147 | 152 | 159 | 167

8A 141 147 | 154 | 159
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[O8! 4-10] GIO|EMIE] MEAH|TE I oA JHE=

POWER
to IT loads

COOLING
to IT loads

X,

LIk ‘I I

i

7_
—_
e °ou B R
POWER COOLING
Efficiency Efficiency
(.o N
Cooling  (p\ecivical - N
IT Process

Cooling (107)
AC-DC (31)

107 I

Distri-

77|

e

DC-DC (18)

UPS (14)

Switchgear/
Transformer(10)

N \

IDCe A8/FAF BA45Ed AFEe AUA7E TAR AREE AdAe] 283 3]
gl woleAlE e quiA E&stE A e W= azFookse Eololth. dWkE
HelHAHE ITHH7E S24817] 3] 2ad deo] 1000 &4 A=z} 3 YA
st HFHoz 4325H)9] FHS 2EHA Hed ol CascadedadAe}al gk
(23 410 dolHAEY JUAAE 2a(TMH-RA7)/FA-EZ)E dANES HoaFa
ATk

B

B

12) Emerson Network Power (2007). Energy Logiic: A Roadmap for Reducing Energy Consumption in
the Data Center.
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-EE FHA3E A3 AEd) 2 WA A"y A4 &% 4
g 22 74 9 ARAN Aad Ag

AHEE AAE g 7]F-#(cold/hot aisle T4 B A HE)
AT 23 Z2A(RE, §5 AA7IF): ASHARE #7 7] ¢43)
(T3] 2924 1S A A4 71E 58)

-HlolEAIE 9] 71784 € FA3 (C(FDAEH o)A HE)
-1EE VIR(UHE) T2 $F37 2 £8ET T

A (IHE) WE7)

ZHA(RF2-QHE), 13 FZAI2E AL(E5ed A%)
-1 & CRAC(Computer Room Air Conditioning) £+
-91718E A28 (Air-side economizer) E $71%A AE
WAES o] &3l 97|l (Water-side economizer) &
Al2E HFEE 98 ArAad 8

Qadesa (35 ¢3F A - HZ FE)

A BEg Wb Ajol g

413 4)(dircet liquid cooling) HH(CPU)4ZF A%

Az B2 shesdel / A%l Az B A FexH Adde
AZEJ S HE

-239E, 29 ARG 2e FH LFY AL

AT A9 BUHE

- A(CHP) A28

B dyA 35 | AAAAUA A8 (sfdE AX)

-AsHA

Az Al 2w

Aol 3 FAU

IDCY) ol &3} Be TAH ZeAzd £udE Ahede Folt o] H9Hol
gojo} ). o] cascade Eo] oJs) PUEE WEL QAT QA7 BQ wgz of
2ot 1 g gz 17)/50%0ke) A BEsHE 53 F71HQ HeanR

A7 2 PUE #Z47} 7Fs38it) < 49> 27)/54 2 Ayzs dd8d 2" 683
wote] gk Wgolm, Zhzhe] olojdle Hlo|EAE ¢, 7% B AAANE 1Y

AAske Aol vigrdsith. AR R x| E&dE Folol HHIE 7 o ol
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IR A Aol oJHE AL, dluAS AW AN AHEERE HolEAESe] 27}
31 9ok IDCE $ddks 22d Mage AAAUR AHUIEE 2773 ok
<E 410> FAUR| ALeH LT B BB AAANIR Heug Al B
o

FN

<HE 410> £ MZIAl IDCO| HAMO|4X| MEH|2

ez | BgelviA|

HlE Hl

H 11

-67) IDC 7|&
amazoncom | 28% 285% | -Boardman IDC: A1z} AE 86%
' -Mc Nary IDC: 217 4E 86%

- o o 27l IDC 7]&
‘ 6.7% 545% -Newark IDC: 21 AAE 27%
-67) IDC 7|&
-San Jose IDC: AlZAE 27%
-87) IDC 7]&
GOUgle‘ 36.4% 347% | -Council Bluffs IDC: 41z %E 100%

-Dalles IDC: 1A AE 86%

-67) IDC 7|&

9.9% 49.4% -Austin IDC: 214} AE 30%

47) IDC 7|&
10.9% 51.6% -Boulder IDC: 214 AE 15%
-Dublin IDC: 2IZ]AE 13%
-67) IDC 7|&
25% 34.1% -Quincy IDC: 2 A RYE 89%
-Dublin IDC: 21z]28E 80%

CuJicCer —27H IDC 7]%

2% 25% | gacramento IOC: A AE 56%

-67) IDC 7]&

YAHOO_’ 55.9% 183% | -Lockport IDC: A1 AE 92%
-Quincy IDC: A AYE 89%
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2 - 9o 71EEe e A 7 2ok

Lk efolefdletel 7
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HolHAHe FHasE 3
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- AAARFANEEEA
- AeFAFEATAE
- Data Center Standard (TIA-942)

& MYt GRHoZ Frdfelol e HEEAY AR

=

1A, FHYRFAANEREA]
HA 71ES AL et ol ZA v <& 411>9 2.
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<E 411> I HESAAY 23 xHo| H5xx T2

TE =3 Rl
BaAe B 2 SYBAEA, 2715, 24 JEALY vl BF, FY
2a7 A, CCTV, ZEAA
. AE 3 ¥ A6 B3, FAAAd ZAA(UPS), 344
713 7+8-3 B, Ap7pEdde), S - @R, HAAY, F2¥E7) H)
kel 3xE 2 FEF 2
ZA] e g 74, FEZE gl
Rl A, A, ASAA, FAEA
#ela | RuwE AAS | 32rd 2EeA sEd9A, AEREAY
23S e AR | HEYS BHRE, JAAEA2E, AdAAAEE V1=
A A&F B5gE | (log) ¥, AHSA ABEE, BlEHE B

4, A58 1BZFE(B: Intelligent Building) QAIFATE IBE 743 e 7]& Hopo
st ARAHR FEE vldsta olF TEIE UAFVIES ATFoEA 1B tig AlA
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23 Data center evolution- A tutorial on state of the art, Kant, 2009.
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(23] 4-14] S2}2C ol=BjMH|A ABIEE

Presentation Layer
Service Fortal
‘ Integrated Admin Portal ‘ ‘ End User Portal |
‘ Open AFI ‘
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Manage Manage
Physical Resource ;
: - © : Res ,out ce Monitoring & Asset
‘ CPU ‘ | Memory ‘ | Storage ‘ ‘ Network ‘ ivent Manage Manage

g FVRSWIIRE S2k-E AFE a8, B, F5A, 849, 2011

(18 4142 laaS Hu12E AFS) AT Fees 2d9 A9F FREols, 27 4
A ppoz 7450 ek AA, P8 302 713 AP Rl BeF AU 7
e PR BAS Ao, BSHE RROl B4, AR 9%, AT 5 TaaS A
29 AW AFE B AM2E Foih 29n A4 FHHE B e BYHA
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