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Bulgaria Lilyana Pavlova Minister Ministry of Regional Development and Public Works
Cambodia Chankosal Tauch Secretary of State Ministry of Public Works and Transport
Republic of Cote d’Ivoire Siélé Silue Advisor(level of Vice Minister)  Advisor of Transport in the Office of the President
Iran Davood Keshavarzian Vice Minister Ministry of Road & Urban Development
Madagascar larovana Roland Ratsiraka Minister Ministry of Public Works

‘] Myanmar Kyaw Lwin Union Minister Ministry of Construction
Pakistan Alam Dad Lalika Federal Parliamentary Secretary ~ Ministry of Communications
Paraguay Juan Manuel Cano Vice Minister Ministry of Public Works and Communications
South Africa Dipuo Peters Minister Ministry of Transport
Uzbekistan Dilmurod Turdiev Deputy Minister Ministry of Economy
Vietnam Hong Truong Nguyen Deputy Minister Ministry of Transportation
Australia Warren Truss Deputy Prime Minister Ministry of Infrastructure and Regional Development
Colombia Natalia Abello Vives Minister Ministry of Transport
Democratic Republic of the Congo ~ Fridolin Musoka Kasweshi Minister Ministry of Publics Work and Infrastructures
El Salvador Manuel Ortando Quinteros Aguilar Minister Ministry of Public Works, Transportation, Housing and Urban Development
Republic of Korea Il-ho Yoo Minister Minister of Land, Infrastructure and Transport
Lithuania Rimantas Sinkevicius Minister Ministry of Transport and Communications

2 Malta Joseph Mizzi Minister Ministry For Transport and Infrastructure
Mauritius Nandcoomar Bodha Minister Ministry of Public Infrastructure and Land Transport
Mongolia Yerjan Khabshai Vice Minister Ministry of Road and Transport
Morocco Mohamed Najib Boulif Minister Ministry of Equipment and Transportation and Logistic
Senegal Mansour Elimane Kane Minister Ministry of Infrastructures, Transports Land and Opening up
Swaziland Lindiwe Thulile Dlamini Cabinet Minister Ministry of Public Works & Transport
Zimbabwe Michael Madanha Deputy Minister Ministry of Transport and Infrastructural Development
Ethiopia Workneh Gebeyehu Negewo Minister Ministry of Transport
Hungary Zsolt Becsey Deputy Minister Ministry of National Development
Japan Toru Doi State Minister Ministry of Land, Infratructure, Transport and Tourism
Malaysia Fadillah Bin Haji Yusof Minister Ministry of Works
Mexico Raul Murrieta-Cummings Vice Minister Ministry of Communications and Transports

3 Philippines Rogelio Singson Secretary Department of Public Works and Highways
Saudi Arabia Abdullah Al-Mogpbel Minister Ministry of Transport
Sweden Erik Bromander State Secretary Ministry of Enterprise and Innovation
Tunisia Mohamed Salah Arfaoui Minister Ministry of Equipment, Housing and Spatial Planning
Uruguay Jorge Setelich Vice Minister Ministry of Transport and Public Works
United States of America Victor Mendez Deputy Secretary U.S. Department of Transportation
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Risk of accident - WEANTD AF= Jatalizies,; - i NZH  JRIEEO| AfRR:
Risk of fataliies : YA IS = it AZH(1=FZF 2=ZE|Z, 3=2l0})
accident,; - | NZHH RESQ| Afn i T RB(1=58, 2=H2 3=3I5)

4

D SHER GO A3 108 o - 5% 34 A8 S
2 AT FANSON REAIL A dgslelon, AT AT HYAT AR FANE WA Fstort, 94 A
A Aelstes ©l3t )
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AMOFEOIRIE AlSH0] T2 TAER DEAD 93 24

02 71 A et on, Saaiel sEAle 247 645703} 2,8607 0.2 LRt Al e
ZTHAO} 4,82671 0.2 714 Bokon, ZERAZIe AokAIZk) AL 212 3323745 2,2087)
o= Vet

%%ﬂﬂ%ﬁ*%i

Urebt, A

7} 113783} 108

53
A

]_
OFAIZ

o777

4&%@.

(% 3) AZHHE XI5

7} 1229 o= 7}

nE

dEskeH, &

BB vEbteH, SaAet skeake 247 5T 1297 o2

Ao SEZAI7E 2

eI TH/AIZITH, B/ AIZHTH, T/ AIZHCH)

= FZEA|ZE EEIZAIZE I0FAIZE z 7
= (9~18) (5~9, 18~22) (22 ~05) S
8857 2,855 2,136 1489 6,480
aEmris S8Rt 345 204 96 645
a2t 1423 879 558 2,860
A A 4,826 3,323 2,208 10,357
= 44 45 64 153
R S8Rt 21 20 16 57
3= %t 47 41 41 129
A 7 113 108 122 343
587 459,071,322 319,899,741 69,198,396 848,169,959
e S8Rt 20,002,124 14,133,767 1,335,168 35,471,059
°c st2xt 199,308,127 100,300,208 27,713,636 327,321,971
A A 678,381,573 434,333716 98,247,700 1,210,962,989
(E 4) ABY AZHHE nSAtD Y AUXRS Hw
(24911 %)
= FZEAZE EEIZAIZ 2IOFA[ZH = 7
= (9~18) (5~9, 18~22) (22 ~05)
587 27.6% 20.6% 14.4% 62.6%
I S8Rt 3.3% 2.0% 0.9% 6.2%
st2xt 15.7% 9.5% 6.0% 31.2%
A A 46.6% 32.1% 21.3% 100.0%
587 12.8% 13.1% 18.7% 44.6%
R S8Rt 6.1% 5.8% 4.7% 16.6%
=5t 14.0% 12.5% 12.2% 38.8%
A A 32.9% 31.5% 35.6% 100.0%
s857 37.9% 26.4% 5.7% 70.0%
e S8Rt 17% 1.2% 0.1% 2.9%
°c st 16.5% 8.3% 2.3% 27.0%
A A 56.0% 35.9% 8.1% 100.0%
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E XF& I’LE/\H—’ AAEE AR Ayt SR 71,907 /MU = vl =7
Uehtom 58xket sHEAs 242 21.527/99kd, 20,137/ 92 YRyttt 25 Hk 2l
WEAL P vl et At 3Ake] WEARL IE =7} o2 2] Hlal - &7 vERsich
A AFFARL 1= GA] Bl AE et SRk Bt A9l APTARL Y= 1,617/
i 2 Uepton sHExel 5831 247k 0,397 /vkd 0,187/ vkl 2 velyit), ARt
A2 = MOFAIZE AFFARL Y E7f 7P t=ot 1247 /R 2 vepgtc), AubAQl Al 2
AFARL IS A2 23 Aot SAlrE 11,9878 /Hnt = 74 A Yebith St
O} 5-8210] WEALL w747k 1 487 /gt 0,927 /Myt & Urely
A WAL 9 AFFALL QP =S FASE Auh HEEA 02 HopA7i HErt 2 AR
Uepgtt, 283 AR SEake] JEEst Ul A vERTh 53] 3k E Aol A]
BHAQl WSARL 9 AFFAL A EE AFSlshes ACE e SRAke] AS o Al
] af| ZfzpQl o] W) ufoll Skl thet ZhEgt alo] st FotAke] AL B AFEARL
YHES W] Sia mEekdAeo] B asich wekHr,
Aoz shEAke] EATL B ARALEL $IRES ThE o] uls) Ao X ghe Ao
Uetstet, waba AopA 7t sHEAke] E91S Fal| sHEAle] wEALTL W AFTARLYE TR 21

( AE5H WEAD YT BN
(SotThe 7k A4S 2 AKIRHS)
(EH9): T/ SRR/ AJZHCH, 5/ B4teh/ Al ZHCH)
. ESTIL, T HokAlzt o
T = (9~18) (5~9, 18~22) (22 ~05) g =
58Xt 6.22 6.22 21.52 7.64
st 17.25 14.43 71.90 1818
DEATTS
stEXt 7.14 8.76 20.13 8.74
A A 71 7.65 22.47 8.55
a8 0.10 0.14 0.92 0.18
SERL 1.05 1.42 11.98 1.61
JUETo BN o

EET 0.24 0.41 148 0.39
A A 0.47 0.25 124 0.28
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HOFRIME A0l ME u&E2 WA Fg 24

Bl = Aol Fhe 710 A2 EE o yERTh ok HoRritdle e ARSolA
WFARAL BLAFGARSL QRET} ok shaAte] HopAt o] &-& o FUARE e 2k

SESHe B1EA} Aokael e BEQRIS) A YT A0 ettt

c

V. 2EX5E uSA ME 24
1. S=EX5E WA RN

N

=1
WEAT AL £ 2860402, & 12990 Apgstart 1-2 - 3% 3HEA}
WEATE 1,8547, 4 - 5% SHEaF EANLE 1,006740] BHAYsly o AFgake 22k 77 )
5215 0] BrAyatlct,

(2 6) 2IEXBY AIZHHE H7F &5 Ao L AR
(EF9): CH/AIZHCH, B/ AIZHCH, T/ AlZHCH)
o ESTINE, SETAZ AopAIZH 5o
(9~18) (5~9, 18~22) (22 ~05) =
1-2-38 st=At 978 541 335 1,854
WEAMDHAS 4 - 55 slExt 445 338 223 1,006
A 7 1423 879 558 2860
1-2-35 s2xt 27 23 27 77
MNSIXA 455 sk=xt 20 18 14 52
A A 47 41 41 129
1-2-35 312X 145,122,822 67,901,017 15,101,318 228,125,157
mi=r 4 - 55 32Xt 54,185,306 32,399,193 12,612,319 99,196,818
A A 199,308,128 100,300,210 27,713,637 327,321,975
(B 7) StEXEE AZHHE mEA T Y AMEXL Hlw
(E+21: %)
(9~18) (5~9, 18~22) (22 ~05)

1-2-33 =%} 34.2% 18.9% 1.7% 64.8%

WEAMDAL 4 - 55 32Xt 15.6% 11.8% 7.8% 35.2%

A A 49.8% 30.7% 19.5% 100.0%

1-2-35 =%t 20.9% 17.8% 20.9% 59.7%

NS : 4 - 5% st=EXt 15.5% 14.0% 10.9% 40.3%

A A 36.4% 31.8% 31.8% 100.0%

1-2- 35 st=xt 44.3% 20.7% 4.6% 69.7%

wEZH 4 - 55 3Rt 16.6% 9.9% 3.9% 30.3%

| 60.9% 30.6% 8.5% 100.0%
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7lE71A 1

= AORAITEo] 7H §1RE Ao = Uehyth
HA] WEARLASE vl A3 et AFARL ks 8. 74/ M U= ekt Azt
A : MR 2 7R A e SRR et wEARL fEEE
1-2- 3% SHEAE 8.1370/MR 2 4 - 55 SHEAR 10,1471 /97hke) Bt WAl Yeht 4 - 5%
oAbl WEAL AUETE 2 A0 YEpth sPARE, ARk oz AR AR SlEAkEE
WSARL RS A AF), HopAI 1- 2 - 3% Skt 22,1871 /4t = 71 = Ut
"ok 4 - 5% ShEAle 17,187/ = vl Saalse] Pt Q] Al HdES et
A}, AopAitE e SHEAE SEZARE 4 - 5% SHEAR WEAL AR 2 AoR
LR,
SHat AFGARL A= A vt A0S UElh SkEAbe] Bl AFGARL HdEE
0.394/Hut) 2 Ueldom Az Eas Alopalzto] 7} Q#E7} o 1,48 /Mt e}
wek, ARl AP AR S A APGARL SRS AR Ay oAz 1-2 - 3F
SREAPE L9/ R 7MY 5 Uebedth 4 - 5% ShaAhe LI/ 2 YERd saAks
o) FtA Q) AFGARL HEEE Rt A Aok ddle BE s ES ARl 4 - 5%
SHEAFS] AFGARAL HAET 52 A2 YT
AR A Q1 IFARAL B APFARL HAES 24T At Ao 7E A YEld tht
o5 SEAFHE ARACE ZARE Aut, AoFele] tidel 4 - 5F sHEAt ofdEk 1 2 - 3%
AL H = UebdTh ol ORI 4 - 5F SHEAY] BelE Fal 4 - 5F THEALY] iE
ARAL S AFARILZE B2 ShaAtel] Hlel &2 Aol 2k 71E9] ‘ﬂ*—lﬂ—t— thE Ao,
53|, (G 6ollA AlAIE Hie}F o], ShAtEe] aE o frEd 1.2 3% =29

o
mlo
_‘EL

(% 8) =ABE AlZHHE MOt HZE Alnzde & ARl
ERR] - CH/AIZECH, /A2, T/ AIZeH)

g Grit) | (5ep e | (2e0d &

2 - 3% st=At 6.74 797 2218 8.13

DEADZA 455 sER 821 10.43 7.68 10.14
A 7.14 8.76 20.13 8.74

1235 sheRt 0.19 034 179 0.34

AR ‘ 4 - 5% 3=t 0.37 0.56 1.1 0.52
A A 0.24 0.41 1.48 0.39
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2500
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Daytime(09~18) ~ Commute(05~09, 18~22)  Midnight (22~05) Daytlme(09~18 Commute(05~09, 18~22)  Midnight (22~05)

o
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o
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=

=
8

=]

Fatalities ( Fatalities per million/time zone )

o
o
3

Aocidents (Number of aocidents per million)

1,2,3Type M 4,5Type 1,2,3Type M 4,5Type

(a8 1) ASASE AR E Wty Az (O3 2) 3=XSE ARIHE WS AR

5% SBApe] B ML T:30lch IR, Hopxi 1+ 2 - 3% SN} WE Hlge
4 5% SFEAY WEFS AThHOR Wol, 541459 M2 whHgle), olejd
ORI WEF WIS AT, Aok FaAA 4 - 5F BHEA fYRIE o] HE

Tl BTAT, WEAT PE U YA SBEL 4 - 5% SHEA7E ok 12 3% 8heA
7o 7 ek, mheba] Aobaele BalM SHEAS) SRS of= gw glout, of gl
HEARL 2 A AR B A GRS 27 gfeka Hetak S| Elslet

SPAIE, 2143t 3} 20| Aokl AMA O E WEAI B AlAb H°457} o et
o WEAT YHEL B WEAT AP E R 2,30 F3, AnAba H =00 e oz

Tz ol Ak QLo of go] AEARL B ARG

W = QAT HORAZI o] AR AbaLisof Al A
o] HE A5l YRR T-testE AAISto] FAZCR ASs. A5
p

o2 o> lon
o
i
ro
o
offl
:(I)_l_;‘
s

o
B
(e}
Jo
jinss
1:o|,
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7lE71A 1

(% 9) SEHE T-test Z1}

Levene S24tY Hrtznt
T &2 oA HEMRt T-Value P-Value
F P-Value
1-2-33 st=At 19.72 7.06 0.101 0.753
mE=y\ani
PPN : -2.001 0.056
4 - 55 stEAt 25.06 7.07 -
1-2-3% 32X} 1.66 1.00 0.101 0.753
INIZONES 0.292 0.773
4 - 5% stEAt 1.53 1.04 -

SAA ASA, ALAL} ApEAR: B 12 - 3% SHEARL 4 - 5% SEAREY B 119
Zpol7h gl AR YEstt §9430] 95%43<] 0.05 o2 LEh gig 7 (F W)
Bt 7k 2po) 7k o] AP E o] 1- 2 - 3% 3HEAke} 4 - 5% SHEAEE] Bt 7] 2fol7} gl
202 Yepdth

ol A&t A &

AG AEOTA HokAIZI ol Alokarel Mg A} v H G FHEANY

ARAL A B ARGRRRE 2pol7) ks A2 AHoFERlo] aEARL B AFGARIL| mR]E Y2

El
o

WFARLL AZME BHEAEE S BALS Faf SR AoRIAIER 2l uE
=t

1. 201241 B LEAT SIS 8 555/ Mulh= ek}, ARIE R HopAidrt 22,474/
wgie) 2 7bg A Uebdeh, A HE REAR SRR SR} 18184/ M e
Aol ula) G55 A Uehdh SFRAeh S8R 22 8747/ Huiti} 7,647 R 2
Urepde

2. SR AEE Wt WEARL §Ee 102 3% SHEAE 8,137/ = 4 - 5F SEAke]
4

10.147/0ke} Bk Yol Ueh, 4 - 5% SHERLO) SEAT SRS S Ao@ tehdeh

SHAIRE, ARkH o2 AIZIE AR ShEAEE wEAl YAEE AU Ad, oA
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JlE7|AL 2

. N2 2. &g el

EREok=s WEREo] ghaujEe] £8 ¥9le&  LC-Road(Low Carbon —Road) & 7|27 ©A
b A ABA EANS SN Q0l0R ol HEARS Sig A ARd] 48T 4 o,
AEIT Qe AR V1E0) B AT AR, FASEG] 1e SavEY 44 e £29
Y R ZAHo] 8 AUBAL AbSL LI B S840 HBA) LEFL W
ehalo] ojst et Ageleich Teh Hadle  § SawlEees e

ER7A 0] T2 A1) IS 4TI <l

170l 48310] BaMAS AN 7|40 — '

7fgto] @ =31 Qich ~IlelRE 27 U <
Ak A9 SAEE FHE Yotol Bagd e

I A A RAS BRE dlo] AT 235 —FHAT DRI K :

ol ERANI E2ETY KA2A 5 HHEY .

2 B9 Bawe ATIE Bt JUyE DTl

9] (Green — Network) £2 A74)7]4E Akshe v i

A7} B3t Aol 8 g
2 ATl w2 AR A BE L FRAT 715
£

T2 Age] B2 YL} °

o= ou
oz SRS 9ot ERAP| 44 BHon sl
She ey ERAREE A4 A2 (LC-Road,
Low Carbon Road)< 4 #38taLA} 83Tt (O 1) M= YorExt
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3.4 3XHH AYEHE: I ESY LSt 7=

71E T8 2EA =29

7 €% 5
]

k)

S W
(BRI AH=EH) (ESEE X5 AEY

(32 3) 3xtE AZYHE 3 ESE LMEUH(0]A])

3.5 7|&HT Converting
28R HAA L H R - A5 R AA
AN e A

% 5 7=

3FA.

3.5.1 247 ZAAH

H7H A" deE Agdleld 24= % 718t
TE 5 AALFE AR B H T4

AL Aol thet A8 E 25Tt

A HARE T A7-e] A2 f=A B
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BA/B TR P #IZAEE

Hzpm By 2N/E0 vR VP BHEA mBEN 3R
1 600,00 280.00 oK 01, HTHWE 24 1 2718 4,000 0K
@ ARAUD| B 2 SN0 2R 0K @ 8320|244 ! 428 40 NG
03, FHTHUO| TA 3 600,00 280,00 oK 03, RERHWO0| A 2 1,528 4000 oK
O, BETA RN 4 900,00 20.00 0K 3 3641 4000 0K
5 FURY QLU BN 5 SO0 2D OK (5. SR IS 2N 4 470 00 NG
06 BEIRAR0| AN 06, BSRAU0| BM 5 0015 400 0K
07, FHas ge 8 O FUKEYTABE | 6 1,628 4G oK

HABRA0) AARHO)

v
| =uEn AWER

01 224 B2 04. 33 ZM

o 90 g 3 40

LS 3,
2108 84000
152
00
-1628
139y B

A0 1m 3641
i WPNO
VP10 VP 2(0K) WP 306 VP 400 WP 506 WPEOR VP 700

IP10K) 1P2(0K) P3(CK) IP4(CK) 1P 5(0K)

(3 4) 715HE ZAL 2 Zat JMAL GlA|

on_ﬁE

2zt
(Operating Speed Consistency)

? =+ [V85i-Vi+i| < 10km/h
Rl 10km/h < [V85i-Vi+l| < 20km/h
ol & [V85i-Vi+1| > 20km/h

) Veoi: RME A £=, Vit 1 DM

4
b
P
I
H



3.6.1 &= J—LELL} 2 A

CCR) CCR% Hxow 7

Surou, %xu P
—71‘—?%4—15 o5 HFA= Atsh= Al SlopeEt
HAAH7F A8=L gols

(Z 3) AIEY, J[5t7E Z2UE FHEE oS 2YA

m
e
R
N
3
H1
HU
2
93
Q'E
nx

IANAY THE

oFst=t| 782t ©]&=¢ Polynomial H&A4&

(& 4) S RBY EAHISEAI LA (SEXY, =R
PPN — ’
vags M 108.409+0.006 X TL~0.058 X UpCCR (&9l g/km)
(km/h) 2 116.468-0.095XCCR 18 WS AFEA
vazs S48 80.26+0.0034XUpR-313.361(Slope/TL) Y 1327480269V °**'(§5km/h 0/2H)
(km/h) °° 0.02246648V*- 311984767V +226.74120941 (65km/h 04)
M) 2 81.252+0.004XCL-0.753X Slope—0.052XCCR

£ vhefaof st OIE%‘SJ
70 T Z7H R &

Vi(115.78)

Vf(108.52)

2305sec t

A | 2088680541V **(65km/h 0]2)
CI) | 0.03891285V*-5.42887775V+367.04332063 (65km/h 0[4))

=3 | 2807.689014/(1.26009186 +0.13705931V~0.00102907V?)
CH | 2807.689014/(0.81926729+0.06095835V~0.00034767V?)

A% 1299.200185V 4% (g5km/h 0|2
0.08899357V*- 11,51306905V + 615,13401303 (65km/h 0[4))

33 | 2807.689014/(1.06722744 +0.16318950 V- 0,00136819V?)
O | 2807.689014/(0.88566832 +0,05886221V~0.00042379V?)

% X2 MEAM EXHEIIXIE (ZES, 2013)

Fgek 4= 81 Polynomial 232
off LA HF o mA P& 0|

SEDES REERRE U]

7]—7}_._5‘?
12 1) Al
HokgS kg

a

V=V,
2.08+0.127(V; = V})"*- 0.0182V,

(Akcelik, Rl Polynomial &A1)

(12 5) WisE SYEg
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LOS A &4 1 FY&re} SauEde AT
Aok JEM EEE Y7 S8 R 1E
ol Ay, AFo| SIS HalEHFE
aE ST k., web =2Ag AR Hiet
LCAE WHYs] A wgsr 2430 29713k
e sfoF 3, aFFo] SUkg] whEt FALE
7} A4S E WE I AH| A o] met SRS

& OEAE 2448 BAste] A sor g,

(CRLFAY AR AH|ASZ 4X)

(a8 62 =29 F-8717H20) HA CO2uEF
AP ZEA|I20w | ARfo] whel gAY Z= 35}
ke AAIRE Aot

Step1. LOSEFHS A5t LOS A~ETIX| MHIAREZ (PCU/A/AIZ)

71& KAl
~—
Step2. thaftoidol LR US| ARIE WS HI2S Hdst
ARICHE uSE MY & steplofl 274et LOSEE

N
Step3. AlZITHE LOS2t step1°| LOSE &4 HlgS MEdi0]

2 AT V50l et ARRIHE 2E V85 (Thour A
.
Stepd. AZHTHE wEE AF V85f(1hour)2 X&%H STAE,
el ARITHE CO,thEE MY

~r-

Step5. Step4®| = MAH|LM 12 CO,HHEZ AY

-

Step6. Step5 X 365 =13 CO,HiE2

.
Step?. Step6(1st'éE) + Step6 (2nd A=) + Stepb (3rdHiz) +
+ StepB (19th ) + StepB (20thd =) = 5872+ 20
K"Xl CO,HHES

(3% 6) CO2HHEZ! A Z2MA

66 === | A4z | 2015

@ Step 1
tat& =& MOE(Measurement of Effectiveness)?]
AH] A SaZeof| W2 Mu)A pEEF U &r2 ulokslc)

(& 5) MH|A £FH MHARSE ¥ £
MH|A=Z MH| A S2EH(PCU/AI/RIZ) £ (kph)
A <500 > 86
B <800 >85
C <1150 =84
D <1500 >79
E <2,000 =67
X X12: EE2 WY (CIXZEE MHALE)
@ Step 2
AR A10) ABFLER] A L HEE

(& 6) AlIZHHE S0 mE LOS (oIAl)

Al 2 DEY/AZHHIE  ARIEREZ(PCU) Azt LOS
00:00~01:00 1,100 PCU/At2 C
01:00~02:00 780 PCU/AtZ B
02:00~03:00 450 PCU/AIZ A
22:00~23:00 1,420 PCU/RIZ D
23:00~24:00 1,300 PCU/At2 D

Al 1 12,000 PCU/AI2 -
3 Step 3
& AollA AT FHEE SR (FHA AR
9 HURAo) T2 cheAle] TP FAE
oASgE A (LOS A 71%) 9 LOS BEAA+E A

gt (HE7Hs)

(#7) LOS EFAI+E 0|88 uSHS n2st 2F4E
D

LOS A B Cc E

HEAS 1 85/86(0.99) 84/86(0.98) - 79/86(0.92) - 67/86(0.78)




ELATIZS ERMEEE ALY Tt

¥ WEFS 1S HFEE = FYPEHE 9SG XLOS EMIT
of) 58219 o= F3P<&= 83 4km/h, LOS B2l 7

83.4 % = 82.4km/h
(B 8) AlZiHY FaHa: o S7H0| LOSeH EXASE st 2SS Eo| oAl
- PR
Az LOS PELES
vagst VatEzt vaEst vatEst
00:00 ~ 01:00 80.1 768 c 098 782 750
01:00 ~ 02:00 834 80.2 B 099 824 793
02:00 ~ 03:00 872 815 A i 872 815
22:00 ~ 23:00 743 688 D 092 683 632
23:00 ~ 24:00 815 773 D 092 749 710
@ Step 4 ® Step 5

Step3ollA AAe 2FLe= 5 CO2ullE AP94]  Stepd ] 7MY &) Z8H(AAd)S diAfeAl
S B0t eS| grofl WEHS woto] Ao ofjA] BFF Fot vhAYEhE ehAE| &SRS wheitt
70 25 EtaulEaFo| AlAMEL

& (km/h) CO2b{EA 15 CO=4ZE (th/km) ml = COztlEZ
STA. Al 2k
V&8%t VEERL 58} SI=Xt 28x} StEx} PX=54 =3t 283} 312t
00:00
~01:00 782 75.0 118438 : 485226 @ 37900 = 155272 1,875 625 | 71,062.800 97,045.200
- 8;88 824 793 120939 - 485226 = 38700 - 155272 1,245 415 48,182.096 64,438.013
0+320 02:00

(AB) | ~03:00 87.2 815 120939 @ 523241 = 38700 - 167.437 675 225  26122.824:37,673.352

22:00

~2300 68.3 63.2 122396 - 483565 | 39167 - 154.741 2,730 910 106925146 140,814.128
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@ Step 7

= 38713 209)E

9S8l 3655 H3tct of W2 A eRAuj =Tk 7 =8
712k &4 WA sk Bl SRk TS ou|eith
(& 10) sHEHT EtAHIEZF A (OflA])
AT (km/h) SiEHE COz HiES
STA CO2 [kg/trip/cH] CO2 [kg/trip/¥] CO2 [kg/trip/d]
S8t StEX}
S8t StEX S8t SHEX S8t StEX}
A8 87.58 77.48 0.1863 0.2458
0+320.0 :
5t & 88.75 7856 0.1962 0.2278
A3 88.75 78.42 0.1863 0.2258
0+687.0
5 3 87.25 77.29 0.1875 0.2358
A3 89.59 78.25 0.1763 0.2108
1+000.0 :
5t 8 88.95 77.38 0.1768 0.2098
A3 90.75 80.85 0.1774 0.2095
14396.6 :
5t & 92.25 82.35 0.1805 0.2251
A3 88.25 78.20 0.1889 0.2274
1+080.0 .
5t 3 86.53 76.54 0.1889 0.2238
A3 86.65 7655 0.1889 0.2378 7.6719 12.3582
2+450.3 X x
5 3 88.75 7825 0.1753 0.5054 7.6719 12.3582 365 365
280026 451074
A3 84.58 7358 0.1731 0.2348
12+652.3
5 3 88.75 7827 0.1828 0.2458
A 8 86.76 76.38 0.1662 0.2598
1247450
5 3 90.58 80.37 0.1625 0.2647
- 90.25 80.96 0.1693 0.2518
13+100.0
5t 88.75 78.14 0.1692 0.2425
- 9275 82.66 0.1691 0.2478
13+435.5
5t 3 89,58 79.18 0.1690 0.2354
A 7.67195
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ELATIZS ERMEEE ALY Tt

(E 11) 29 2F7|2t2 HtHSH ERAHIEZE MAE (Al (smzam |
- AADT  COzlton/trip/2l = COz [ton/trip/&] l’gﬁiﬁi ceso0 [
- EE g +255% ¢
2009 49,000 198.31 72.384.56
2010 50,800 204.09 74,494 11
2011 52,600 208.69 76,173.65
2012 54,400 215.84 78,780.35
2013 56,220 222,86 81,342.59 _
’ (a2l 7) 3% FEAl=EgolM
2014 58,020 22986 83,899.61
sttt 3D FPAE o)A 8] HsliA= 3D
APAYA, 3D 331y AdEHE &8 £9
A=  Z|ZFA O ZBIA] =4 9l 7151z A
2025 77,890 303.71 110,853.83 xS AA HEH 02 SR S B Vs R R,
2026 79,700 310,77 113,429.84 FaHlEY So bl Edshal tiehE F%E/
2027 81,500 316.28 115,440.65 SauET A ATE AAA o FHEsto] 2 A<
2028 83,310 323.30 118,004.42 MRS et A=A A E= A XSk A} sk
& i 189727378
4. N2 S5t AMAH HS
3.8 3XHH FHAIZE[0|M 5 411 A7 IR
3D _erg/\]ga]o]xj_% Foto] 7IstR 2dof gt 2 AT AHAEE A8l SAEE ATA WY s
Lot B ESS S HEE AAste]  AFOR shal SAHEE HUd HolHS FHoR
“741 AL} o] § TWHE = QS AIAAH R I Sf= FA% 13.4kme = 363 4S AT
(H 12) 2365 M (E ~2U7H) [MA17|H HEAR AlEAZH
o 3l 5% 5% 497~ 38 S0l
ERLES 13.4km
= g B=20.0m 42
MAEE 80km/h (XX FZHHME=Z)
2pdc 20284
T+ 2 A SExt HA E
% 2009 49,000 37,510 2,032 9,458
E_',* 2014 58,031 44,422 2199 11,202
piLe
= 2019 67,061 51,335 2,541 12,945 P -
A RE36THLLE-5Y)
£ 2024 76,091 58,248 2,883 14689 /’ ]
2028 83,317 63,780 3,157 16,082 | o »
0| \|Ad A (9% m 7% L
EUAM 6704 (A 57H, HH 17H) N\ 4y Y 0
z 23714 /1,454m NS 2o
N umoea 3
H 4 274 /1,037m A
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L2 Y717 200995 2028 E7HA] A =3 (% 13) LC-Road YZC0|Ef
W s kel oo o2 A5 YoE 7|zt THAQt Hl 2
5% 13.4km 13.3km
FoIZM
(51A/5[0) 196/2,000 200/1,700
B DR AEEE Rk - LR e L I -
FEETER]
Erarg PLAEHHETSHIBEAUZN ] MM BTHEA
H87e EJA/;]EH; 05/4.25 0.3/4.25
«JSERE . anEw | OBER e JSE -
A LCROAD
bk EZE 13.15km 13.05km
mErE 1,454m 1,454m 23704
HEHAY 1,037m 1,037m Y ES
' . MASE  80km/h 80km/h
= =
BEEA | [ EAnm [TwE
: ERAE | ZZARE ZEARIE
iy "
MY iy |
W sy - nceRel [ 2M ST x| x|
1 AHEEE | 2 7t
O | o K7t
A Bk T Jupaien Vs HHZAH Vs HHZAH
T | 1] MR o 2R
| 21 #asT TEm 2p
|3 paman asmeay
D onmgeen | [ LA Chaui g
[ saAPEaN a7 Hel £825 | aE2c ~
[ e ) 10+000,0000 0.00 106,25 . 3
[ 4 4@l 11+020,0000 2000 106,58 %
e 0+040,0000 2000 101 6
LLER] S & 0+050, 001 21110 107,48 T
E 11+080,0000 2000 107,98 80
0+100,0000 2000 108,48 78
0+120,0000 2000 109.00 730
al MAEAM Ho|AMe 0+140,0000 20,00 109.43 7%
(T 8) GA2A WAL 0+160,0000 2000 1089 w0
0+180,0000 2000 110,37 .08
+200,0000 2000 110,74 78,16
ola: 0+220,0000 2000 111,08 24
412 & _=||X|-§_ 0+240,0000 2000 11130 %33 )
LC—RO = 5‘8]-0:] 14—9-/\]—1‘-11“?—7]'01] EHél' :_Hl:]_ /\is:] |-7—*=“$EN&* Hég =o || FEE ‘
ADS ‘s e = o e e 7z
o) H 20 5 HAO0 % &
"] }gzﬂﬂi‘}i} = }%—_]/\] O]'%\E]— }\_]74]'15_‘}‘\:]1‘1:‘ [ Lﬁ ooﬂ <:lE'.=| 9) _75_@_4&_5 I*_}xo-|
z=
= by =z =] = =
dhstel Hul W B9 |skradA AYETAA,
= 5 5l ZEAT = ES Z A
/;j_%]}_ﬁoﬂ 94-(‘5—} TOE'JTEE é_xéo]-_]_’_’ TOE:ITEOH O 48388E A OF Dz A A2 H5i%) D= L0 A
— _ _ R EEEN 43000 w0 a0 A
= = = S 00-02:
TE 2 S A, LoAI Bhavles  Snem REn deen w0
= - - Wz 54400 [LITRET a0 A
‘% )?l' ;ﬁ@' < 3D /\]%Eﬂo]/‘\“% %5]'031 —;F— };] /\] D M3 sEz0 MO-0R00 3 um oA
04 SA00 B0-GR0D 4 g B
Z A 2ul=aE AuE AsEslol 05 5eEI0 BO-IED 6 w0 8
TOO’“]T_EQ} ]‘:/—]-‘]‘HHE & OE'E UEO]—ME}— 006 6160 ODRO0-0R00 3 2340 o
W7 B30 03:00-09:00 0 @o D
35 5F L jui = \ \
ool AR g B HAEelE 48 R s - R
) ZAACE O = 50 o = 200 BAEED -1z 4 160 B
Zﬂl?ﬁiﬂ- THEES WEO}?XE}. E}tll__ d‘?—ﬂ.ﬂ = Lome e ¥ zo-izm e 1w B~
VAT F wABAE WA AvE waEge T T T T
o A= 3lolsk X~ o
3.50F B9 faE el = Sl (72 10) LCAXS EFAHISEF AP
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(2 14) HMEAR7zt

EtA

HHE2E(T - CO2/ H)

H = 7|ZEot Ao U
2009 55,491 54,200 1,291
2010 57,529 56,191 1,338
2011 59,568 58,182 1,386
2012 61,606 60,173 1,433
2013 63,667 62,186 1,481
2014 65,706 64,177 1,529
2015 67,755 66,179 1,576
2016 69,794 68,170 1,624
2017 71,844 70,173 1,671
2018 73,893 72,175 1,718
2019 75,935 74,166 1,769
2020 77,982 76,168 1,814
2021 80,020 78,159 1,861
2022 82,070 80,161 1,909
2023 84,120 82,163 1,957
2024 86,158 84,154 2,004
2025 88,208 86,156 2,052
2026 90,258 88,158 2,100
2027 92,296 90,149 2,147
2028 94,346 92,151 2,195

A 1,498,246 1,463,391 34,855

5. #3"

a7 =2 AR RS A A AE(LC-Road)

AGAE Al 78tz 2708 SabEsk| o 2H

|8 AR npske] 27 H ol of 84

AFE AAsto] TS S5 4 o+

2SSt HAaAE 9%t B2 A &

CINTE S

7ot E 9 E2AE R gt &%, CO2 vy

=9, SAPE 5 e AE5S F5k] BIM

ELATIZS E2MBTE ALY Tt

A& AASL B3 GS(Good Software)¢lE 5
AXQHE S Se U 9 AS Axdst]
ERAA RO A4 X =2dA7]149
285 SHA 7] AL AAAIOA s dgdo] 7|

=

e,

wpshon@dbeng.co.kr

E e

o IEF|FH(2013), ‘ER2AAVE

o FEFUH(2013), =2 EHFHY

0 SENFH(2013), =R & - A7z Hek
T3] s

® T EN-EH(2013), "wEAIE FAREZHAIR

o ANl 9] 291(2011), Ak ol W2 =
aneg WAL AR, il getalx] AlesH A4

® o|%7] 9 531(2010), “AFsAF B7H Sl e )
% 2ATER| vAE G, AR
g71ekatig] gl HALl,

© AASHTO(2011), “A Policy on Geometric Design

of Highways and Streets’

g

iy
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E20E HlHo[EE 283

_7IS%ID-|3|_7J| 04|7< J:EE'_HE 7|_.E_7HI:|F

Development of Driving Environment Prediction
Platform based on Big Data

5  of

A=
Rlera= it el
otole] FoleiTel
| M2 w5 ol et of= @A) A ORRE 5~10
Sete) AEld B4 % shiel WEERLS B 40| BAAdlo|EE A1E e e glojgz o)
Sasl7] Slal AMEE A e ok as 5% o Qs LEAR Aze] WA} ol LEERT}
(20109 712)e] Ftol, oli= 20029 71E  AEIA H 8L AAA71Y] $istel Rt Ea

O 7 AW 3.63%Y 7t FAIQ AR BA ARE A& 9 AlYE 5o XA oA Bt
w9t T AT e AlFAIARO A AlE 2 Rt /i wEY wE
2 Agslole sty wEE BAle A JE Aol st
SHA] Ghorom, AbS]A HlE-2 @35|d FUketL | d|So] 7hestH, Bt AR w2 ER G
ATHE L FATY, 2014)., HEE XHLOM $Jate] =2 e Blho]E
olof| wia}t HRoA= wldlolE E4o] 7hadt o AATE =7, AR, FF, £4o] st
g 9 A2 FFolelE Aetglon],  ofof uket E—s?% St §3 9 EERF BlhoE
2] 77342 B 2ok vlofe] =37 FEA of dist =4, §FEAC] Thse Alsd 1T
& Boto] Wt oot EA SR AuAAlY 2 ZRE | o] daHolrt, wheka £ 1L
o] 7z A0 & ot NM= = - & EruE JH HH 7|E 5T
71E9] AEAEE S, &£k, FRE 9 & AR, HHolHE o83 £ A%
o4 AREA AAT nEHRY] FHE AT ZAE WSS A AE 1 BH o= gt
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11, 29 E2UE M B 7|
1, iLH Bl 7l 53

Eor El-

o nERALEE 75 %oaﬁm

Fajo] IEHE, A= 77ko]
(CRO] AEAS ZHMASl EWALs

L2 YEA(VMS : Variable Message Sign),
AU, AnPEE EQH, ARSHFE-3HAIAH)
o & ofl A A AATEe = AlEskaL i,
ol A H WE T 71} 1 FoE -
AntEE DMB-TPEG WH|AlolH 5-& ot
TLERO WEYHE AlFstL MT;]'
A7 s At MWL SYAIZE HE A
&, SR E AA - Alg AA 5

84
e

AEHE 0474] 2 Al AA A
& E-a:]jq.

2013).

A = =R JHY WA 7le=s VDS
(Vehicle Detection System)2} UTIS(Urban
Traffic Information System)7} tjiE2]o]m,
HAH = £, G4, @lolH, Probe Car 5°]
ek, ZLeut o]e} 2 Vs W AH]E Tedt

%, o))

=2t LOI0lE saL &2 xel

Hadoop T3 -

AElE[alo]E =2 SQLPlan -

“ a9 Heldl s
Zesal 3=
Optimizer e @@ :

2z saL
..... i
(aE 1) 37t Hihiofe ME #a| olZat 7jashd
1) C-ITS(Co—operative Intelligent Transport System) : 2[&o] 8 F =2 Qlxe} Ul g A3} 45 FAIste] A AL - Zoll &
AR 5 TH
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7l&71A 3

7ol Y= QIek(1d 1. o= Huo]E  learning Language)s ©]-§3dto] L&A=,
g ¢do] AAgT SQL” 7|9k Hldlo|§ A2 Java 7|¥He] APIS} Z2I#Y ZHAYAE
7|40l Bt V)4 ALEA FF A48 E3 0|95l Random decision tree, Stochastic
37k aldglolE] A 3 Aol 8 7Fs3  gradient descent for Matrix Factorization¥}
O = o4t 2 o A4k 7121 o8- 4= Utk Mahout

< Hdlogl 7|4k 25 ofE2 Aol e

PO =)

2. =e| & 7|z 3 A 71ASRS 2holBeE R, EA R AR}
20129 ml=rol A word eyl eAd A VT e dalgES BtolEHe JHE
OSTP= T2 WHAFA My T AT

e A & Txstlen, Hg

oleE
A= A3t wl= Zx|ofl A B A7}

Lo

N
.
4 & e B

o2t
Tr
o [
ol [P

531 9l
o n P -
ghloly B Vel A AL e, 24
Language
Agl 7le, Ak dold e Ve So2 A
HOP Component
=y Fr*& A% 4 7)€ Hadoop T2 A E 9]

LOP Component

A5l HDFS, =20l et GFS 5ol .
EAFA g] 7] <2 Hadoop, Aster data,
MogileFS, Greenplum, lustre 5©°| 2o,
watdolE] e 7]&2 BigTable, Cloudata,
HBase, Cassandra, Dynamo, MongoDB,
CouchDB 5] Aol A 7t Zojm], o]z o2
a2z FIEo] BgE 1 Qi

glglo]g] &4 tigt ¢t= IBM, SAS 59
A 74 QA 9 Aol A Ristar gl

229 AZES0] 7|dE2 VI dolg gl

Runtime

(
(
(
(
[

e

Son AZL AT ugolg HA SRS
el oiet,

8 HdolEoA FEF RO FE9|
7HsE 71AISS el el gt l &< 1B

SystemMLY} Mahout7} ti3£40]c}, SystemML — dlo]El= GE DI 2t glojg+ A 25k
L2 (a9 28 o], DML (Declarative Machine — §-2Hd AlAZHE 2E531= AlA Hlojg, =&

2) SQL (Structured Query Language) : Glo|Ef#o] o] & 4= Q1= x5} | 2 9]o]
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WEFoA &5t EEHEAIAF (Road
Occupation Access System) 2] A|2~E] H|o]g,
SR AL 7 5 EE W meehy v
712l A At Hlolel 2 e 4= Sl

(1) 7128 =2 HMH [o|E]

7] # T & HlolEl LHE
20 R LHRE LHZAY
% 2o ERYEEE
eyl U VINEE BE S
cosat APLe, =2y uELL,
== SUYEEE 5
ROAS HEYL HEUH
EIQ.EI-{ x127|7|—
o=, oo/l
=7 BMS uPA, nE,
7197 H ks, FEEE
PMS 2y 0Es, BEY,
ZYYESE, E401H
CSMS CEHEH YURAEE,
HAAZEE
™S HEd usY, AEE usY,
THE usY
RSMS QILXIG, A, XN
_ _ ;;Ep,_zar ;|K1EEEF
3l = Esar S, (1570S,
TEAT IMEINNLE=
s 8N o 2 5
EAAAH SR HE 5
gz D=y oA AZHE =28 UEY
WEDBAIE °° ER sl
3Yus casxE I
HEME == g e
ey AERH HAIZE SHEE FE,
YEME wee NTEE, SR
AP
IIA I|AE OlERE, 714EE,
X|¥tz, 2olErtz &
Hichord RO THHQIHHEE, ST,
glo|EZE see WEHEE S
ZIluE = E2 EH: g =R
5B E2t 20| 7|%
EVISLYEN usy 59 7|z%t=

2. HlOJE} 47 A& - £
ER@E gols BAL $isto] theel Bl
YolsE BYEL Bato] 2%, ARl frast

=
85 (Hadoop) HlHoJHE A2 A
2 5 e r
it o
E3 HDFS9F 244 Hlo] €]
el FAE 7o g glold 3 AIAHIG] Ao}
(Chukwa)ut E&(Flume), 18] tf-8-5F H|o]E
Hels 245k A 714 o 29 =g
mFsk2-(Mahout) 522 o] QItHLH 3.
ohy SRS 229 ARES o188 wi

HgHola matH oz ddo|gg A

.

ooq
S

il

oxl

NS
50
o

PIG

(data processing)

Hive
(data processing)

HCATALOG(table metadata)

HDFS
(Hadoop Distributed File System)

AMBARI

MAPREDUCE

(a2 3) 5k (Hadoop)Q| 718 94

o 1
o2 AAE| v ubo]g ZYE A A,
Yol8E Had FHlnA, giE Fow
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2ol A Hlojel & Hlste A& v,
dlojgf 3o ¥ T s 271 bojHE
FHste E5(Flume)o] At & A<
FHEANE &5 PAS A8t of et
g dolgg +usign S5 g
B g Holn BEHOR $H5H A
bol o a x| 2ulolr), ERH
Zo| ofo]dE(Agent) =]
2EF A0 glon 23 MY 3
99 5 qhde Tx2 so] glef AHgA}
t—a—}t— W FHE TAT 5 ook & A7)
U ZYZANE TS Hlofe], B goje]
5. Sole] #5742 Agont 45HIck

34 of gt SHE ol Slof 3%t HlolE o Rk

£ AsAY %*48}71 ks EilOlEM gk dloje e AYoA Fag Rt 2 &
TUHAYE ZFFT, Holg A0 o] HFoA= Eat ol AlAHIQ] HDFS(Hadoop
what Y glolE 431} 9 glolg 424 2&  Distributed File System)ol| Ho|E|E A%
TR 4= ok YR dlole £ AAHeR  stglon, of AAHE skE SEAH S
BRI YR ot AlAglolu dlofg] wjo]A fe]  uRAE =& F shUE Y Y=E(name node),
A2gl AlA Foll Fste] HlolHE 4dke 2E]al &eo]H R EES HoH =E(data node)
g ofustal 9 dlolE =2 AU 59 L A,

OpenAPl %5 > Data Ingest > Data Processing >> Data Analyze >> Data Application >

i
ARINEB ’ Data Analysis Portal site °
ETETE,
e oustimnge A8t 210 ‘ -
] [(rrwmumeey | [ iz mrmoduie ] 2 MHlA
H ] [Cawmsmees ] [ sawus ] REE/HI0|E/HE/ B2 EE| o|gxt
AR Mmln site
L=t > o \Q
s E2 Holg Big Data Cluster Onens o 'G—/ﬂ"/*l‘ﬁﬂ**il .
Lol ¢ a
""""""
qos 34 T | Oorie Bt

- Test-bed site
‘ Hive | l Hbase || Pig i l Sqoop | ‘ &
[ Flume ]—p[ HDFs | Bz

J

[ Zookeeper ]
A
1

(32 5) dicllofgf 7|t FAEHY olF SUZ i
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ﬁﬁ

GIo|E{=En

[E =1 =S} GI0|E{LE2
B AlBJ «+ [Aa]B]C]
c|p clDecr D |

=5

Here

(32! 6) 5k HDFS O}7|E!x (Namenode)

% 6)3} o] HDFSOA= dlofE A& A,
olHE &5 TIE Wro] HlofE ktof AE
AR 27T dlolH 9] Aol AEEH
o] A4H dolg kE& o 2709
E508 %ﬂ%ﬁ}@l 37H—4 =5 ?ﬂﬂli FA L,

Aot glo.

’

Yofe o] 43S A
57 0 A sl 24 e AXE A
o o AT 5 AA Y ,%459, 34,

q5 s& +3g + e

5, o] S AR 7 - AR Zohi)
S181o] Slole] sloly o] A48, olsk 28
B 7 ob e 28 L5l

2 £33 & gou, A28 F50 0|87
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