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Green cloud data center is called that an energy efficient data center,
which can be easily and flexibly extended according to business demands
based on cloud computing technology. This report describes technological
features of green cloud data center and requirements that such data
center demands for successful business. Current trends of data center
construction and standardization are also included. Based on the study,
this report discusses ways for evaluation framework of green cloud data
center. As a result of this study, this report presents evaluation items for

three categories.

#2 | 29 doly AlE, 22e= AFE, A7
) : :
A ]l o] o Green Data Center, Cloud Computing, Evaluation
o Framework




SUMMARY

This report includes the following contents as a result of the
study on an evaluation framework of green cloud data center.
1) Technological trends and standardization trends on green
cloud data center

2) Analysis on key technologies of green cloud data center

3) Performance metrics on energy efficiency of green cloud
data center

4) Evaluation framework of green cloud data center

First, chapter 2 presents key technologies of cloud data center
in the aspect of construction, cooling, power and IT.
Requirements on green cloud data center for high density,
flexibility, and energy efficient management are also presented.
Chapter 3 introduces technological trends and standardization
trends of green cloud data center. Chapter 4 presents various
performance metrics on energy efficiency of green cloud data
center. Finally, chapter 5 presents requirements considered for
evaluating green cloud data center and a way of evaluation

framework and evaluation items for green cloud data center.
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Storage Virtualization

What is
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Y ¥ Y
Block Tape, Tape Drive, File/Recard
Virtualization Tape Library Virtualization
Virtualization

Y Y

Disk File Systemn
Virtualization Virtualization

Host-Based, Server- | | Network-Based | | Storage Device, Storage

Based Virtualization Virtualization Subsvystemn Virtualization
Y Y 3
How it is
implemented: ¥ Y
In-band Out-of-band
Virtualization Virtualization
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€A) Within Data Center (76%)

Data Center- == Storage, production
to-User C and development
17% data, authentication
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—

7% SN =y inter-database

———— . Within links
Data Center
76%

@ Data Center-to-User (17%)
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WebEXx, et al.
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- g ge ey AEs gvha sHgeha.

~ A dolE AHE 7500kWel F AL Agdn], 1 oA
3,100kW7} IT ZA o4 ZAugth o] volE e e PUE: 24
o]t}

- A A

2 = 7500kW
- IT ZA A= = 3100kW
+ 7500/3100 = 2.4 PUE
- B dlolel AlEE 12250kWel E A Agstu, 1 Ee)A
6,700kW7F IT Zxol A Zuldtt o] dolel AME e PUEE 1.8
ol ot.

o

R =

g = 12,250kW
- IT ZA d= = 6,700kW
- 12250/6700 = 1.8 PUE
- H|E B o]y AE7F A dHolE AE Ho o B2 dUAE &
U] 8F A 9H(12,250kW o] 7,500kW), IT A= Fd=&= A= v
&o] B7 9 =7] "l B dolg AlE7F oluA] #A A ¢
EE&Aolgta AR

PUEE dA 7Hd R o=z Alg5 = dlolE AEe ouyx &8
A Folv g PUE 4F& W 2 AL tisirs 422004 B}l AA s
A 743k}

2. DCIE(Data Center Infrastructure Efficiency)
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DCIEE dlolg AlE 9] Uz a&A4e AAs 7] Yl Ales =
A% 59 3voltt. DCIEx= The Green Gridoll Al 7Rt= itk o] A3
= PUEY 942 #dEY, PUEE ZA37] Yl AFEE e
N2 ALEEHY Fad e v 2 A o] " F oty F23
DCIEE IT #X7F 2W)3 A8 dolg AME7F 2ndk da] Ao
Uit ol PUEE AFE3tAtd o] &S 12 vvyd &44 DCIEE

Axted 4= 3l

oo

©

et

DCIE =

IT Equipment Power (2)
Total Fucility Power

DCIESH PUEE 593 dlol82 35}
2 Aoz HE 4 A g olE E9], PUE 1.5¢ doly Al
+ DCIE 66%(1/1.5=66%)& 2zt+=t}. PUE+ IT #A7}

FHelsl e dolE AEE 15wel e FFaor 9
#, DCIEE dlolg Ao A8 FolA IT &7} 2/3& 2u3e &
s

PUE7} 59 7HE Ee ARSEa AR o4 Ald=2 DCIES
o MzsteEd 1 oolfE, 9 =2 dux §8% ztE dolE AlEF
o x> A5 7] wEolth

O DCIE AF& dA]

- PUEE 4t&E38t7] flsliA AFERd ol dAlE o] -&3te] PUES
DCIEE Al4tsl 2A},

- A "oy AEE 7500kWel F HAHS A&, 1 FelA
3,100kW7} IT Aol Al Au]Ett, o] dolg Al PUEE 24
o] a1, DCIE+ 41.33%°]t},
- % A "= = 7500kW
- IT A A= = 3,100kW
- 3100/7500 = 41.33% DCIE

- B dlol¥ AlEE 12250kWe & H#EE& ALgsH, 1 FolA]
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6,700kW7} IT =] 4] ZnjHt). o] dleo]g AlE ] PUEE 1.8
o] 11, DCIE:= 54.69%°] t}.

- F A AE = 12250kW

- IT 4 A8 = 6,700kW

- 6700/12250 = 54.69% DCIE

PUESt DCIEE &&3t+= d oA 718 798 J2 1T A9 A
g 2HE F0]7] fd ouA a&3 V&S =9dthd PUES DCIE
ghol vhbxthE Aol o & Eol4 A Holg AE7F 7Htst 224
EE FalA v AME FF3te] AW dES 300kW A7Hskthd,
IT FA9 & &v A8 3100kWoll A 2800kW= 9.7%7} #HAd ),
vk =] AlA QI IT Hafo]l ALl WA #=#o] Hol 9l
O F A dAEE 97% At 726kW7F AT Aot} ol

7
el PUESE DCIE/F 202 #4% Aoldh sAw d5sl A4 @
Zepsh IT Fahel WgeiA wdo] ol A =iy, F A4 QY
S IT AA Age] Age wE A e Aotk dE So & AA
Aeo] 450kWTH ZHAsATHE (97%7 okd 6% ), & A A
2 750004 7,000kW7F =2 HolH, PUEw 2494 25%, DCIE=

4133914 39.72% © v A "k IT &9 d= &HHE 10% 43
SAARE | A s AR FellM= ¥ vzl Re= v

3. CPE(Compute Power Efficiency)

dole AH 9 g5 Hrlslr] #gh &= tg& wyoe=s dr] 29
=& AAbstar A7) AWel Hir CPU ol&E& i#ste Aolth
CPEZ 4R o] A #E+= The Green Gridell 2ols]A 2007 de] S 4

e dom thg AR AbE

IT Equipment Utilization x IT Equipment Power
CPFE = —
Total Faciltiy Power
_IT Equipment Utilization (3)
B PUFE
= IT FEqupment Utilization x DCIE
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ol Aol & o] CPE+ IT #x9] o]
L, IT Zx9] o] & & DCIEE #3td 2=

A AA A 7pARE BAE 7] wEol, PUESF A#d CPESF th&
AFE A3 73S 47 Y= PUES A48 Bl IT ZX

o A} F AA AY ge AEsHE Fo] vy s,

O CPE A& 4

- A AHE F dolg AlEe] tsiA PUE, DCIE, CPEZ AF&
) ® A},

- A "oy AlEE 7500kWel F HAHS A&, 1 FelA
3,100kW7F IT Aol A AuET}. o] "ol AE e H AH
CPU ©o]&&& 10%°|t}. o] dHeoly AlE ¢ PUE+ 24, DCIE=
41.33%0°] L, CPEX 4.13%°]t}.

- A "= = 7500kW
- IT 4= A= = 3100kW
- 10% x 3100/7500 = 4.13% CPE

- B dloly AlEE 12250kWe & HAEE& ARgsH, 1 FollA]
6,700kW7} IT “d=loll A ZH]lfth o] "oy AlH o He AH
CPU o8& 5%c°ltt. o] ©leolg 4l¥ el PUEx= 1.8, DCIEx=
54.69%0°] L, CPEX 2.73%0°] t}.

- A AdE = 12,250kW
< IT A A9 = 6,700kW
- 5% x 6700/12250 = 2.73% CPE

>

4. TCE(Technology Carbon Efficiency)
dolg AlHe 93t AeE AHEE E U2 AEZ YA 5§
Ao @4 wEFS =S uyde Aot TCEER Eg& o AxE
CS Technologyell 23fA 20073l A7 % At}
ANE Aakslr] el e g T oduA do] AlgE £ 9l

—
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AR AUAE FHsH7] M drbd B2 o ikEt ATt wiEE =A

PN
5 ¢ 5 Qdth

Electricity Carbon Emission Rate x Total Fuacility Power
TCE= -
IT Equipment Power
= Flectricity Carbon Emission Rate x PUFE (4)
Electricity Carbon Emission Rate
DCIE

PUE®} w7} & TCE ko] w2 deolg A7 o & 4ot}
TCE= dlole Ao oy A3 &a wjed ko] #AE 23
Aom Fdshs A folx: v AEEe] dAder @Add ofEA
TARE S vA= Aist=d f&3tch dE 59, ofF v
PUEE Holi= AH Hmel A7P7F e Ry o
dyse s 9 &
= Holy Ad¥ek TCE?

p—

Jo

-

o| x| ¥

o o X
ooy M
:
M

RE AEe FHUAT U e PUEE 2

=
S AT Y =

T

il

ol

!
¢

o
i
2o

PN
T

O TCE 2t& <A

- A A E T ogloly Al dsiA] PUE, DCIE, CPE, TCEZ
b=l Bt

- A dHeolH AH:= 7500kWe T ¥ AREstH, 1 Tl A
3 100kW7F IT FX|ol A avEt), o] doly Ay Hd AH
CPU °] & &2 10%°]lth. o] dHolE AlE = Az el $14
stal glar, 1kWhe| d#& Aakstr] s o]qbsteba 0.71299
g @A HASES zZkerh o] dHoly Ay e PUEE 24,
DCIE+ 41.33%, CPET 4.13%°]aL, TCE+ 1.725¢]t}.
- T A A = 7500kW
< IT #x A9 = 3,100kW

33) #t11) Chapter 4, Powering Your Way to a Greener Data Center, in Grower a Greener
Data Center, Cisco Press, 2010
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- 0.71299 x 7500/3100 = 1.725 CPE

- B dlolH AHE 12250kWe F A¥YS& AR&stH, 1 FelA
6,700kW7F IT Aol A ZLu|€rh. o] dlolel Alge] it AH
CPU ©]&& 5%0°lth. o] HolH AdH= T =izl 925t
a %lar, 1kWhel d¥S Arkstr] flaix olqksheka 0.324359)
+E9 B4 WAES ztet o doly Ao PUEE 1.8,
DCIE+ 54.69%, CPE+ 2.73%°] 1, TCE+ 2.4210°]t},
- T A Y = 12,250kW
- IT A A9 = 6,700kW
+ 1.32435 x 12250/6700 = 2.421 TCE

- H]= A dlolg AE7F B "oy AMEHRT PUEZF o =291}
mzgh), TCEZF o stom(Fom) des A4ty 9fsiA o

Ao ool Bag WEsn At

5. CADE(Corporate Average Data Center Efficiency)
McKinsey & Co¢} The Uptime Institute®= ITS} AAHS E3sl= ¢
oy AlH e des FAst7] 93 Wetew 2008 CADEE A7jst
At CACE+ CPElA AF&gE Al 744 @49F &5 7idd 44 &
AE AltskA
- Al YA & & (Facility Energy Efficiency): €5 o=z
H Faike doly AlE Y dgo] dupy IT Xl osiA A
|5 +=A
- Al o] & & (Facility Asset Utilization): ©lo|E ME 7} AF&3)+=
Ho A7) &Fo] dnplA]
- IT ©]&&dT Asset Utilization): dlo]¥ AlEle] H A CPU

=
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e T ahE AAHY FEAS AAGY] A AFEH I, A
F 24 IT #A4te 3848 AAsY] el Algdy. zHzte] a4
= uw ZIP

CADE = Fucility Efficiency(FE) x Asset Efficiency(AE)
FE= Fucility Energy Efficiency X Facility Utilization (5)
AFE= IT Energy Efficiency x IT Utilization

dole] Ay d=Ee o We Fio] IT Ao osiA A&+, b
olH A7} H7] &Fe] HAlo ZHsIEE FH L, AW CPU
o] & Fo] F7}l8= CADE gtol At (Folzlt}).

PUE$} DCIES®t vwha7bAl2 IT X9 oA &&o] EolA
CADE gte] srolxAl #r}. AW o] IT o] && 84d o)A
A AT 7HEs ZR2AEE A9 YA ae&ds UEFAY IT
ol &&S T/

CADEE Al4tst Holl= thg 22 AlS Alxde wel S0l v
AT},

- w10 ~ 5%)
- suw2 (B ~ 10%)
- Sw-3 (10% ~ 20%)
- 594 (20% ~ 40%
- a5 (40% °]%)

O CADE A& oA

- ¢A AHE T dloly AlE e ds|x PUE, DCIE, CPE, TCE,
CADEE =38 ® A

- A Holy AHE 7500kWel & dEs A&, 1 FelA
3,100kW7F IT Aol A Zvlent o] tlolg AEfe] Hat AH
CPU ©]-&E< 10%°ltt. o] dHeoly A= dgd o] 94
skal 913, 1kWhe] HgS Aikstr] faliAl olqkstebAs 0.71299

e @A WSS et o] Holy AlH Y PUEE 24,
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DCIE+ 41.33%, CPE+ 4.13%, TCE+ 1.7250]31, CADE+« 2.6%

« T A A9 = 7500kW

= = 3,100kW
- IT o] && = 10%
- doly AlE &% = 5000kW
- 3100/7500 = 41.3% AlA oY A & &(Facility Energy

Efficiency)

+ 3100/5000 = 62% AlA ©]& & (Facility Utilization)
+ 41.3% x 62% = 25.6% Al =& (Facility Efficiency, FE)
+ 25.6%(FE) x 10%(AE, IT °]&%) = 26% CADE
- B doly AlH= 12250kWE & A¥S AEsiH, L Foll A
6,700kW7} IT Aol A Au]Er}. o] dolg Aee] HF AH
CPU o] &&<2 5%°lt. o] Heoly A¥ = T4 dAatzo] 9133t
o 9lar, 1kWhel d#g AAkstr] fjaiA ol aksteba 0.324353)
+E9 ®A &S ZEteth o] dHolE 4lH Y PUEE 1.8,
DCIET 54.69%, CPE+ 2.73%, TCE+ 2.421¢]31, CADE+ 1.8%
o]t

g = 12,250kW
- IT #x A9 = 6,700kW
- IT °]&& = 5%
c ol AE & = 10,000kW
© 6700/12250 = 547% A YA a&(Facility Energy

Efficiency)

* 6700/10000 = 67% A o]-& & (Facility Utilization)
+ 547 x 67% = 36.6% Al & & (Facility Efficiency, FE)
- 36.6%(FE) x 5%(AE, IT ©]&&) = 1.8% CADE

- A dlolg AlE <} B dloly AlE = CADE AlS A" A= &
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1% 571 ot

= %] Aol A IT olyA a8 84T ofd MAHA L7 dE
of CADE 2t&A] 23ty x| okgkth &3 IT oyA &8Alo] A
°l¥]a1 CADE AF=2]9] E3tE™ CADE A X} Al A"

49 Zold

6. DCP(Data Center Productivity)

The Green Gride= 2008 dlely 4ly A4k4d(Data Center
Productivity, DCP)o]#t+= & 3o mgje]l dolg AEY AEES 3+
YA AE Atstdt. DCP+ itk dHloly Ay E&A AxEe
A 2 dloly AE e dEE Y AHE SASE A Yol
Hlole] AE e FY& 71 =3tk F DCPE HlolE] AE 7} ivlshs A
H] Fols AFHe=AE 4oE.

Useful Work Produced by Data Center

DCP=
¢ Resource Consumed Producing the Work

(6)

o] iy A =AE= The Green Gride] # DCP A%<l dHlolg AlE o
A AR (Data Center Energy Productivity)¥ Z& A=z A
vhet 2k 22 dlolE MY zpel o2& 5o FH-E Holy Al
B o] ol A &3at7] f18iA ol Rith

ole] AE7} 5% HFE de Ao2E FESA o, 1 HF
Hell A 2 = A3 AFEE A A FALES o] 3 3
of 3t} wretA dolg AEQ AT ARE HHE3 ALY A=
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34) Facility Management System
35) Building Automation System

36) £%]: The Green Grid Technical Committee White Paper #6: Green Grid Data Center

Power Efficiency Metrics: PUE and DCIE
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PUE: Power Usage Effectiveness
DCE: Data Center Efficiency

Building Load
Demand from grid

Total Power IT
Facility * Switchgear Equipment
Power * UPS Power
= Battery
backup
= Etc.

Cooling
« Chillers
» CRACS
s Etc.

PUE = Total Facility Power
~IT Equipment Power

1  IT Equipment Power

- = w— (Muliply bothlerms by 100%)
PUE Total Facility Power

DCE

<1 38> dleol¥ Al o] PUES DCIES] 4t= 7| 2 Ah&4

Y. PUE 573 e 1

tolg Ay oyA SA 7+ THe A = A&7 Fo33D H
~A¥x 2 doly AlEe PUE SAHS 984 ohg x9 2] 4714
Fhel ] & A oo Thse).,

37) &t 7] 7x24 Exchange, ASHRAE, The Green Grid, Silicon Valley Leadership
Group, U.S. Department of Energy Save Energy Now Program, U.S. Environmental
Protection Agency''s ENERGY STAR Program, United States Green Building Council,
and Uptime Institute

38) The Green Grid, “Recommendations for Measuring and Reporting Overall Data Center
Efficiency Version 2-Measuring PUE for Data Centers", 2011
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<% 10> PUE S4< 9% 7teay

7hel 2220 Fiel gl | ZhelE2 | 7hEl s
IT oY= ] UPS PDU IT A
. A7 UPS Zdu ) . 4]
2% A3 zedu zen SR
o %3t
- I_TA [T AZF | ITY Az | ITE A7
duixe | Ao A9
A SRR SRR SRR
A o] T2 (kW)
% ot %
SRR MJM A0 | A0 | F A
A
4ol C ol 11 %) o3 %) SRS
° %= 9 (kW)

AEIT Anje] 8=t doly Ay dAe A5z
27] ol A" A= ROk gt PUES
=74 713t 574 Ao A=
Ak Al o7k olyA= Aol7} Uns9,

>

OZ‘I_,QZ*I_,["_\I‘_,
>
o 82
L %

am

_ =

(1) PUE 7}# 2220

ZHe 2202 12701E 471 ste Ao FsE UEUE 78 7
ko] A& Whetolt), IT A#H-S IT AHle A ol&5d v =AH4A
UPS?e ="doAe FokW)E FaHAC, doly AEe F Ago
tlolg Ay AACIE doly AEoA e Ay 47, 53} A=
ol AFdAAMe HAE w5 AR)NA A o7 FQ
(kW)E Haugt} o] shdHlaels &1k 5749 s

AAQ Fske] F ouE T2 F AT, AEHAA SAHL dyA &
&S #HEsted 7HAJE JEE AlF St PUE |
UAuls AREsk= dlolE AlH T AFEE 5 glom HAvlay A

o W5 5o g AUAE Ass doly AHd: Hgd 5

(~

39) F2(power): K57t Te] A7k Pk A, Ex TR AlZ0] AHBEE ouxe
oluixl(energy): A2 Holst A Az SAtste O Avlss o] F32 oulsol, A
SR Aol Adn FLsiet
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gltt.

(2) PUE 7ZFd 2291

el 2] &) 7)Hke] AbE Whetolth IT -3t UPSE &= oo
=43 1271Y F kWhz Fd"t} o] WL 74 ZAHS 3y, BE
=7 AHFAA kWh 28] S47]7F 2838t F olyX &= deolg AlF
of AR FYHE BE THY A=(H7], A7k, I4F S)E X
gafjof gttt W& doly AlEAA F oUA= M7 87 A A
AE BEE oAU E sy, 53 A& oy AlE A= dHeoly Al
Ho AAZ fFd¥e sds T/ Amve rtE A SAHE o or &
o A SAAE 12709 dE YA deolgE EFEoF gt} o]
A ke Wstske ITeF W7k #3ts 13 o+ Joerv= PUE 7
120 2oy F o A A5S AAT 5 At

s PDUS) Z3wholn 2%
FH E4L s

=l
& YA = 7hH ALy
H

(4) PUE 7}e) 223
ZHElaL2]3e & 7]uke] AbE wgetelwh IT Fsbs d7] Alx
AZE IT FHo AAA-ANA FH 1219 F kWhz mdHT o]
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. PUE & &9 g7

OA AFH o] PUEE dHolH AlE oA AREgE A A3 IT
FH7F ARESE Aol e vl golm=E IT o] dY =
W PUE o] vhubd 4= gl o & o] A 9 ~Ed
3 IT AYE FFsHA =W IT Fnje] A& ARE o]
th IT gule A= Av)ske] PUES #R7F 7] wE
PUE o] =7}stAl |k 22 IT #Anje] Ag L=
PUE?] #2120 dlolg MY AA An|de] Hidx JIS 3]
ot webA S = doly Al A IT FH)e] A8 &3 % ol &
B9 13 AT A% vldo] H st}

g 4ein AR U= PUE A44L 9a Adus, 2Ats 5
e 9% ouA el tiste] Tl 4ol A AHoze A
AGE ok g,

2. PUE 53 %H

7. PUE 53 7h&

- PUE= Ag oz 2t&3t7] wlZo dolg Ao A Gl 4]

- dlole AEE dolE MY o]9e §ER ALgE Aust £
g 4 gomm ¢4 doly AHE Age FRe Sl
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A, 58 AA, S48 71z, ¥ 74, "Heoly A
d B ooy el wet 67FA1 9 7]l osiA o] FolHof &
o A 37FA] 712 The Green GridollAl #A|Ag 7l gl F+ES
7o g2 o]Folxl dnt FA TlFEolw, ywA 37FA = HolE AlH
E FYs oA vlaetr] gk 7iEolth

CAAA(EE AW, B4 BMTY, #4 8, FEATA 5)

el Am, 2EEA, dEDD )

- N e QA7) RE, 1A R, a9 slg e gt
4714, 71AA, BAN, FFEAN 5 dolE AE fe] mE
dush A5 0 A9

S dolE AES(F, IT a8l obd A AHEE FuE A

(R, Bold, el A%/ A, FAg, Aoy A

)

- UPS, A7), 7], mpdwt/Exdny 44 3 22 A9
w e A AsY A9 E4s £F

- 7 A BRe gestsy] WEy]), W Hx So] yzh A]A

g Al

) 24 914
PUE 7telmeld oluA %4 94+ tgw k.
- b0 - D/
- AelnEl - O/
- A2 = O/
- JelneEs - O/@
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<IE 39> oAdA FA A

® | NEET | s |
= 7|78 er
&- /‘.‘,g_

(3) =4 713t
IT gnje] A8 ang2 sbF, 4, 7Ald Sl wet b27] vl &

HES o= & AFd SA-s= AW 54 71 st Ay A
AEEWh E= dyA)S 7T The Green Gride] 7helare] (G
10)e w2} o5t 2ol 54 73S T
- oAl A 7hE a0
54 AR L EA) AE
A AE ] Aol A AES AeA A=
- A% A=k she g1~ 7he aLel3
54 717k A5AQ AHF
ALY, F3, A3, AR 9 A AHS
(4) An] 74
gole AE o] Ade 11 FaEE st vd A, ¥E 1A
2 oolFs A4 Tol et shxnt o gt et Adne] g &
whel oA Z&oll zelrt vk F, w2 AlFRE st duE
TAGTFE YA AREFo] Bolx 2R PUEZF wopxith
(5) Hlol® AH 9] +%
Holg AHE ¢d AES dEor Algd A9% JdAv & A%
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28 = vk dolg A d§ A=<d 4= PUE 4t

H =
T = 1l
SGEskA Y, T8 dEY A= doly Al v dolH AHE

- A& doly AH
- B9 BE U7} HlolE Al ARE A8

- PUE= IT ZHleh A Av = F-i&Eske] 2h=3t

C g deld MY £l Wad zu), g, delold, A
TR B 2P
- £8 A% doly Ay
cHolE AlE g0 ALgHE Aol 4 TEHA 2t A4
A% THL A3 Aos PRkl SQstelo s, BeHo
2 FRol oleew TA WEe TAR B YRS AgE
o]

Dedicated Data Center Data Center in Mixed Use Building

I
|
|
Data Center Space | Data Center Space : ma
I | el
| not
[ | exclusively
: used for
1 Ancilliy Siucas Dedicated Ancillary Spaces :mtmmr!
: , restrooms, etc.
{ (offices, lobby, restrooms, etc.) m for data center) |

|
1
|

<9 40> A8 dE 2 5 dE dely Age oudA AE A
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(6) o= €
diolg AEle] F olyA LS Hrle|Ant, H7] o % A ik A}
= 1
|

TORRYH R =9 W/ : AF
&4 g otk ol oA AE dHoly Y| A&t Aol &
o] W3k kS ALEste] dlolE AlEje] A AFE ol EghA] Ak
gttt The Green Gride 7] S oA AHGe oyx F/E &4k 7}
TAE Agsta k. g B A7) oluA e dgsts 74 dlyA <
A ThEAE HAT

E 11> oy A Fol mE 7 A

NIA F5+ 7} A]
A7) 1.0

A 7~ 0.31
T (A, HA) 0.30
78t = 0.30
A9 Y 0.31
Ay 25 0.40
2 ~E 0.43
TET 0.03

RE YA FHE FAS
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