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A 53

(CTB=((container or (tank near3 (truck or lorry)) or Vehicle or car or
van or automobile or truck) and ((hazard* or danger* or peril* or
risk*) near3 (material or article or stuff or product or item or goods
or commodity or commodities or merchandise))) and tab=((control or
manage* or monitor* or (vehicle adj operation)) or (GIS or
middleware) or information)) AND (CTB=((transport* or transfers or
moving or move Or convey* or carry* or ship#)));

50941

B7l<

CTB=((container or (tank near3 (truck or lorry)) or Vehicle or car or
van or automobile or truck) and ((hazard* or danger* or peril* or
risk*) near3 (material or article or stuff or product or item or goods
or commodity or commodities or merchandise))) and CTB=((terminal)
or (mount* near3 (device or apparatus)));

1684

C7l=

CTB=((container or (tank near3 (truck or lorry)) or Vehicle or car or
van or automobile or truck) and ((hazard* or danger* or peril* or
risk*) near3 (material or article or stuff or product or item or goods
or commodity or commodities or merchandise))) and TAB=((route or
path) or GPS or GIS);

16241

D7]&

CTB=((container or (tank near3 (truck or lorry)) or Vehicle or car or
van or automobile or truck) and ((hazard* or danger* or peril* or
risk*) near3 (material or article or stuff or product or item or goods
or commodity or commodities or merchandise))) and CTB=((accident
or crash or Emergency or Incident or crisis or disaster) or blackbox
or (black near2 box) or (electronic adj record* adj device));

22971

E7l<

CTB=((container or (tank near3 (truck or lorry)) or Vehicle or car or
van or automobile or truck) and ((hazard* or danger* or peril* or
risk*) near3 (material or article or stuff or product or item or goods
or commodity or commodities or merchandise))) and CTB=((remot
near3 (control or operat*)) or TPMS or (tire adj pressure adj
monitor*) or monitor* or (vehicle near3 management));

30841

F7)&

(((CTB=(((railway or railroad or locomotive or train*l or (rail adj
car) or transit or tram or (rolling adj stock) or train)) near3 (station
or bridge)))) AND (CTB=(((noise or sound or acoustic or vibrats)
neard (reduc* or decreas* or declin¥ or drop* or diminish* or
suppress* or attenuat* or exclud* or block* or shut* or control* or
insulat¥* or absorb* or absorption or silenc%))))) AND
(ALL=((appraisal OR assessment OR evaluat* OR estimat* OR assess
OR appraise or standard* or test*)));

41571
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A2d =-9] A4 TF

FHAMNEU) =23tEF 4 |3 (20114)
FHAFED)E E23tEd SAESS B, 9183 (dangerous goods) 2]
294e 20084 0% Zastglort 20099 o] % FEHA oF 7800 E Azug

T+ A Arh.(xE3 : Road freight transport by type of goods, EUROS

FrhdRE iUl (A54%), E2FED(A44%), SFAAE(A69%) & Hadtn
glom, EFE(110%), 8712 ok52%) ehenlel (52%) §& F7hetn Qv Alew
UEp,

2006 zo0v 200 200 2010 2011
Eu-=wce [ 51ess 5ieia  Baees [ ~+ess  vee=s  vooes ]
=e = zos ERE] 7 soa 7 E)
sc ass s caa 35 sar ses
<= 1 evs 137 4 a0 1 oso sea ver
o o33 szo 1 =se 1 o1s vz 30
oe ERek = s34 s e1s = o6 1z Bs3 13 oz
== qes 27s 1ea sz - sa
= 1 340 1 281 1 351 ==0 s7a a1a
EL = 3 085 2 228 3 1499 3 283 = Fos = Fos
s = voo =71 = eos 1 =53 17 Bas 17 @0
= o ase = 7ss o a1 + 7ss + 325 v 7T
i3 o vrr asez 11 asa 1 =270 11 3az EE
< 168 =za BT ) 163 sa a4
L 1sa Gez 1es 21s 14 234
e s s sea sos ET Sza
o aas ass e ssa a1s asz
U 1217 1 338 1 241 1 oas 1 o3z
A = 3.0 = oss = ssa = aos 5 asz = sao
-~ q A=z 1 osa G avs 7 osz oes s
For s ze7 < vos s 380 s ear s es0 & sas
- = nas 1 eva 1 sas 1 aso ass as
o = ssa = os¥ 1 vz = =s0 sea oz
= e 31 cez cea sor saz
= ST sez =a1 =27a ass B
= 2317 1 sar 1 ses 1 sao ERLL] s3s
=e 1 7as 1 aos 1 285 1182 1 387 1 304
g = ¥ 380 F 812 9 229 5 965 8 157 8 157
o 531 T asa EIGEL ave 5= L]
<n : sas vaa sor
T : cen ECE) s EEE)
€13 EL-27: provisional data for reference year 2011 and does not nclude Hunoars

eeeeeeeeeeeeeeeeeeeee
23 Sreece and the United Kingdom: 2010 data was used for reference wear 2011 .

a9 2.2.1 Transport of dangerous goods by
reporting country, 2006-2011, EU-27

2 3 F FlA AP ¥l AN MFS BA, frre) A} 4~
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CY EL(1 IT HR BE ES A W LW S5 Dk EUL RO FR IE MO DE AT ©i SE M PL CZ EE PT BG HU LV LT SK
2 27(3)

(1) Greece : 2011@1, 2011Q2, 2010G3 and 2010Q4 data was used to compile the annual data for reference year 2011
(2) United Kingdom: 2010 date was used for reference year 2011
(3) EU-27: provisional data

23 2.2.2 Share of transport of dangerous goods in total transport,
2011

A sdl/=A &F Aol HITE BY, sll&F Hlsol ¥ @ol] vt
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0% S0% B0% FO% B0% 0% 100°%
= rdational = Interrational

(1) Greece and the United Kingdom: 201 0 data was used for reference year 2011

I3 2.2.3 Transport of dangerous goods by type of operation,
2011
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1000009502 1000009503
KEY : nodeid

QF : linkid1, linkid2, linkid3, linkid4, linkid5, linkid6, linkid7, linkidg, linkid9, linkid10,
linkid11, linkid12, Linkid13, linkid14, linkid15, linkid16

1Y 3.144 == 942 Y3 AKX NoSQL Table *+%

WO HME 2 2EE AR/ % E = NoSQL DBl Import

Table : relinkvtx(LinkVertexInfo)
LinkldOl 3HS | &= Vertex ZHiE ListE 7HAH 2= 8%

Rawkey Column Family : viocx Column Family : vix_y
1000013200 QF:1 2 14 aF : 1 2 14
126.966562 | 126.966891 | -~ | 126.965044 37.578020 | 37.577865 | - | 37.576207
Rawkey Column Family : vix x Column Family : vix_y
1000013301 QF:1 2 13 aF:1 2 13
126.990105 | 126.990168 | -~ | 126.997000 37.577298 37.577310 - | 37.575891
KEY : linkid

QF : vbox, vix_y(Vertex H=9H3)

a9 3.1.45 ¥3 B73A g 2E AKX NoSQL Table T+

- 115 -



[
1
T
)
fuin)
Y
=5
M
ot
@)
wn
<
K=
e
o
o
&
o
i
rlo
-
BN
fr
o=
oX,

Y Vertex = AlZ Node ID
Geohash Link ID &g ST Vertex 9=

|

i) wl G 50

i 0 2 o
Twyamszzeez|100000030olfocfiz6.575308)[37.570071}[126. 57534 3|37 - 570071}[1000008 600}]101] 4]l ©1, 126.979308,37.570071
v 000000303 ofsofli 26 57930637 570072 |26 97534 3f37 570073} o1fk /203l 126, 979308, 37.570071
¥ o0000030|alesflize 579344137 570072 [ 26 581001f37 570073} oalfe oxflaffzo3fl: . 126.979308,37.570071
y t: 100000030 1H{a9}1126.979343437.570071H126.9810014137.570073H1 O1pa 01H4H103H1 .5, 126.979308,37.570071
3 1000000301118 9}1126.979343437.570071H126.9803114137.570085}{10 01ph 01H4H103H1 .5, 126.979308,37.570071
1 OfjeoH126.981001437.570073}}126.9823354437.570081}1000008900p|101}1000007700H101H4H103H1 , 126.981001,37.570073
|wyamox3twilro0000030d] offssff 26 se1001f|37 - 570073ff126 - 982335lf37 - 570081f}1000008s0ef |02 [fro00007700ffro01lfafl 03l » 126.981001,37.570073
sfwyamsxamrf| 100000030 oflesfliz6 s8100}37  S70073[fr 26 981564|37 - s70087|fr00000850d 101000007700 02 flaff2 03l » 126.981001,37.570073
11 1Ho0H126.982335437.570081}126.982355437.570081}10000089004]101}1000007700H101H4H103H1 0}1.8, 126.981001,37.570073
1 1jjo0H126.982335437.570081}126.982355437.570081}1000008900}|101}1000007700H101H4H103H1 1.8, 126.981001,37.570073
11 1000000303 0{89}}126.982355437.570081}H126.9828284437.570084}}1000007700p|101H1000008700H101 44110311 41.8, 126.982355,37.570081
1a[wyansxe3arflioooocosod|oflesflize  ss23seff37. s70081|i26. s8202ef|37. s70084ffr00000770d fr01fhovo00sT00f| 02 flaff103fla o] 41.5, 126.982355,37.570081
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XY Vertex Seq T2 Vertex Y E(AITF Vertex Z8) ~ZE Node %‘Eﬁ/{\ﬂwcﬁ-’—\—‘i S| Link A|Z Vertex 9=
Ch2 Vertex B= (1t Vertex Z3) Z2 Node ID E2/% E2AMS 0 E XY / CHS Vertex H2| (27t Vertex =8

09 3146 8% Bgd doly T2
~ A7Ed 93w mad g4k AR CSV A9 olfjeh 7S TEZ NoSQL

DBell Import

Table : relinknodedivedge(VertexLinkInfo)
GPSZHE Geohash CodeZ Link®| Vertex BEE 7HH = 8%

Rawkey Column Family : edgeinfo

wvetpgraxt QF : linked edgenum vix_y0
4080129500 40 | 33243258

Rawkey Column Family : edgeinfo

wvetpqri0j QF : linked edgenum v y0
4080129400 | 0 — | 33257018

KEY : linkid

QF : linked, edgenum, dir, vte x1, vbe y1, vix x2, vitx_y2, f node, f node_type, e node,
e_node_type, lanes, road_rank, multi_link, connect, road_type, max_spd, road_use,
rest_veh, road_name, ecnt, elength, vix_x0, vtx_y0

¥ 3.1.47 B3E ¥ 3 AE NoSQL Table %
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@ FZ% d°]H NoSQL DB Import
— AALLE CSV 3d S ool ZE 7 X2 NoSQL DBell Import

Table : redemheight(DemInfo)
GPSZEHE Geohash Code® 30m 7H2{0| 1= g[S 7t 88

Rawkey Column Family : deminfo

wyctgSwrk OF : dem_x dem_y height
126.000000 39.000000 114

Rawkey Column Family : deminfo

wyctg5wx7 QF : dem_x dem_y height
126.000278 39.000000 112

KEY : gechash(9)
QF : dem_x, dem_y, height
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1Y 3183 Ad =0 E =2 ¥PE T5FA 2

X

6. E2 I HB AFA =" ML

b TS AR
O Hdoly =uPE EMNLS Fo WY ERAYLE FETLA B9z
A &-3t= REST(Representational State Transfer) -&w2lo] th3t -2
O =293% FRE x337] 94314 HTTP GET WAow z3|stux s i
g A A4)S Open APl AEAFA 2807 dualar, AKHAFA

22 2 g3 =29dxE £3] 2945 XML %= JSON 2o =2 7hy3ho
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O wWekAl Open APIZ AE3lE o ZglAolAe 9 Z2EZS o] g35te] =4 URL
2 89H3S A, AWM ERE dds = Ad3E gpAdsfoF 3
%3] A 4 FALE XML £ JSONS A dstH, 23 A 234 W4 format
= AbEet] AARATE F A
— &, XML 329 §9& ¥3te 4% “format=xml"Z =3}, JSON &2 ]
ST Y%= 4 $ “format=json” 0.2 P
5

F 9195 XMLE 233t Open APIS] URLS v 25

— obel @A) A F202700D% AA AFAHe] Fam wpie] g He

http://127.0.0.1/roadrisk?format=xml&searchby=name&searchkey="4 ¢l 11 & = 2

b - O *
[M 127.0.0.1:8000/roadrisk” X
< C |® 127.00.1:80 _Ho=c= 7=
i ¥ G Google ee 2Z ( GeoServer geoservar Python Gl vworld Cpenlayers R

This XML file does not appear to have any style information associated with it. The document tree is
shown below.

¥ <ront>
w<list—itams
<id=1140000101</1 >
<nane>2 U DEE 2 </nane>
<lanes>d</| anes>
<maxzpd>] 00</ maxspd>
<pay0. D00BFEE031 71 4401 51 B</paw
<piw1, O</pw>
<o D<oz
<cry=0. 0003856031 71 4401 51 8</c rws
<leve > 2 </ level>
</l ist-iten>
v<list—iten>
<id>1140000102</ ) d>
<nane>3 2 DT 2 </nane
<lanes>3</| anes>
<maxspd>! M0/ maxspd >
<pay>1. Bl 43080705050048e—06</ paw>
<pww1 O /o>
<oww] L Do/
<cryx], Bl 430807 IBE048e-6</crys
<leve |>2HE </ ave >
</l ist-iten>
v<| st ten>
«id=1140000103</1 d=
<nane>ZUDLET 2 </nane>
<lanes3</| anes>
<maxspd>| 00</maxspd >
<pawd, G031 Tde -06</pan>
o1, Do/
<cyw], D/
<cryxd, BBA0EE3IZTES1 Te -OB</C >
<leve |>2HH </ lave >
<f| ist-iten>
w<list—itam>
< d>1140000201</1d>
<nane>B U DT 2 </nanex
<lapes>de/| anes>

198 3184 E2 93IE AF Open API
XML 8#/4% 27 st

- 156 -



O x3] 43& JSON Aoz FAlstaz g 49 vadt 25

http://127.0.0.1/roadrisk?format=json&searchby=name&searchkey=74 1 11 & = 2

<« C | ® 127.0.0.1:3000/roadriskformat=jsonisearchby=

geoserver Python GIS vworld Openlayers 3 g github+PAW=BS OAg

"0, 000866051 714400518, "paw "2 1,0, "owy " 21,0, "orw " : 0, CO0BESE031 71 4401518,
":1.8143080T0060048:-05, "pww 2 1.0, "cwe” 21,0, "crw” <1, B1 43080703060043e-05, "

"lanes” :

4.682085342 7251 Te-06, "pww” <1 .0," cww 1.0,7 crw 4. 6820053427251 Me-06, " leve | H

0. 00038 TBE0E0544468003, " pon | OBETEE0REM 4B, * leve | ™ " 2] ",
1.55612120811 343705, "pw . EBE121 203) 194327e-(E, " lave | " =" 2FE "},
5. 183737343731 442606, " puw 1.0, cry” 15, 183737343 731442616, " leve | "
=5, 1100408529396 76e-06, "pwr "= 1. <10, "erw” <6, 110040682934676e 06, "leve| s "2HEI"},

117, 2A061 054857 43005, "pu” - “orw” 7, 2A061054785714%05, " leve| " URHE L
 T5E95001 157200906, “pw 75095001 157208%-06, " [evel " OFE "],
51641914641 05592:-05, “pwn " x “:7, 61541914841 0952-08, " level " "2FR "1
. 14356687297261 6de-(6, “pww 1.0, 1.0, crw" :3.1436858729726164e-05, prals

"1, 43800065651 3033e-(E, “puw 1. 4380BA0EEE 13083105, filral

11, 4965561 36355558e 05, "puw - +1, 495556136556 35505, a3
| 29905 Te-5, 215",

. SBETER0718154078: 05, 215",
EG51 2 2031 19432706, O},
4631 51 659501 61 67e-06, OH ",
| EBE0TEDS] B253e-(6, QI
. 451 39860834355 356 (6, b

" level
I BOER05 222005 %e- 5, " leve |
. 4300276723 -5, " leve |
| D00R1470EE43066290, * leve |
0. EDEEM&EEEEDI'?EEI “level

0. 00021 AA5523043017581, “puw ™ - IEI :ww 1.0, "erwt

“oru 3 5052031 402604426 ES
I0ARAZFIE TR AR Lo L

3. 6062031 40250442e- EE ¥

A0 T=ale ala 1= =

B LTt

1Y 3.1.85 £2 9 FE A F Open API JSON 83/S3 27 314

O =2 3% AT Aus AR 8%

T2 93 % Open API URL 7%+ U9 22
MW T4 REST AW7F A9 IPE 44
format S FHIFE SHHA 0 ZH “xml” T “json"oFE AA JHs

(el)

'702_1210000800

http:/A W IP//roadrisk?format=-3 & & 4] &searchby == 3] ¥} &searchkey=% 3] ] 4

http://127.0.0.1:8000/roadrisk?format=xml&searchby=link&searchkey=1210000701_1210000
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¥ 3131 SHAET g F&5E 43

9 ¥=4

o

id

1450068100

name E=7 THUFILEEE

lanes 2H 4= 2
maxspd A gL = 100

paw ARG H =T A 3.8

PWW HAGA RG] H =75 A 1.0

CWW AAFA R 93 E7FS A 1.0

crw HTAP=AF 3.8

level AR ESsH Sl

37 AEAHoz gy s oA HiE kel o] XML EWE root
5] E= 3lo] list-itemo] WHE Y= F22 ¥Ho] 9lom list-it

em- id, name, lanes, maxspd, paw, pww, cww, crw, levelZ T4

or 0 ~ G| @ 127001

<?xml version="1.0" encoding="UTF-8"?>
- <root>
- <list-item>

<id>1210000701</id>
<name>AYIXLE R </name>
<lanes>4</lanes>
<maxspd>100</maxspd>
<paw>0.00025099321783680304</paw>
<pww>1.0</pww>
<oww>1.0</cww>
<crw>0.00025099321783680304</crw>
<level>%8 </level>

</list-item>

- <list-item>

<id>1210000702</id>
<name>AEDEET2 </name>
<lanes>4</lanes>
<maxspd>100</maxspd>
<paw>3.595172673878258e-06</paw>
<pww>1.0</pww>
<coww>1.0</cww>
<crw>3.595172673878258e-06</crw>
<level>2Hd </level >

</list-item>

- <list-item>

<id>1210000800</id>
<name>HAYDEE 2 </name>
<lanes>4</lanes>
<maxspd>100</maxspd>
<paw>2.416290471513527e-05</paw>
<pww>1.0</pww>
<cww>1.0</cww>
<crw>2,416290471513527e-05</crw>
<level> 2t </level>

</list-item>

</root>

g 3186 =2 H¥=: & AF 34

O JSON ¥x"-& id, name, lanes, maxspd, paw, pww, cww, crw, level= 27} Key

2 &ta, 2 Key W3 ValueE th3 o] Al
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[{"id":"1210000701"," name":" 7 - 3L 4 &= 2" "lanes”:4,"maxspd”:100, " paw”:0.000250993
21783680304, pww":1.0,"cww":1.0,"crw”:0.00025099321783680304, "level ":" 5 2] "},{"id""
1210000702","name”:" 7 - 314 &= 2" "lanes”:4,"maxspd”:100, " paw”:3.595172673878258¢
-06,"pww":1.0,"cww":1.0,"crw":3.595172673878258¢e-06,"level " k1" },{"id":"12100008
00”,"name":" 74 - 114 = 2" "lanes”:4,"maxspd”:100,"paw”:2.416290471513527¢-05,"pw
w"1.0,"cww"”:1.0,"crw”:2.416290471513527¢-05,"level "k "}

o
o

Aol Ao g Aol e 2o’ %

rob

O £33 =3 =7 4

@ @ htpy//127.00.1:80 O ~

<?xml version="1.0" encoding="UTF-8"?>
- Lroot>
<error=-2</error>
<message> A8 I B ESLICL</message>
<froot>

M Eﬂﬂ E ()

a9 3.1.87 AA A3 A JF A

O 84Hsdd 77t v AFde v 22ferror’E %

e @ htpy//127.001:80 O ~ v & 127.001

<?xml version="1.0" encoding="UTF-8"7>
- <root>
<errors-1</emor>
<message>2 S 28I A ELICL </message>
<froot>

a9 3188 &3WMSF &F A d A%
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JY A 7|F
3)]/}:]/‘6]34- /B“’]'\I!d ]"" %:Z—'] léi'—}
T & @914 % a3 58 3 | AF
(CTE) ! X gz ° Dl=x| 24 As
AAARE| A Y| U
2= 2 i
1] g o] g 3 |7% A
A= Plsw jre Y
e g ERE - o SW N
A L] A4S S 2= (2L 10 SW 271
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w2 |Blgaeps | Yiop |gas|az |wed wag| O e 1
&2 919 NE
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72 B4 EE o |sa s o
B6 DB o7 = D =% 31]_—2 1A P b T 10 =i 1
gxes |CL|ABTA WA O (AN FL [1a |0 120 ] 15 71g 17
C SEIES 1%/ |5x F9l
Zgx d%F S/W 4% T | NE 5
= 2 Cc2 5 o 714 b ANGHAA :
e A @ S/W %% %1141 }Jg A 15 1834 AA 13
=14
AFGAHA 1A
A 434 A
60 SW : 23
71} - 27
(2) A1 U
7hH AT =
Open APl B3 MH| AE=FE pPC

I RIEA

a9 3189 AFLA R ANITAHEE
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O ‘A= 17 A1 13

O “Open API A& A¥H"= &4
2.070] A4

O “stms_api v2.0"9] =H <l F2Z

b rZEde] §5 2 74

http://uw.iptime.org:xxxx = & 53ato] Al g

¥ 3134 £2ZE9 o £ E T4
AZEJH A Z A 2T
JFE Fa7|He] A8 F AEE Y
stms_api v2.0 | @ olX gl | Q¥ H o]~ (OpenAPDE F3 AFdF=
Al 2~ 5l
(th) A&7
X 3.1.35 AEFA
TFAH8AY 4
T2 AAZF Y9I EE OpenAPIE A &8s A ~HE

stms_api v2.0

() Al =T

E 3136 N3=T

=71 e=
. Open API A3 A¥ H~EZ 9% Selenium Zo|¢19) 2%
testbig A} 4-3te] JeE HAE Tz
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o] AREAlo] X3, “stms_api v




(vh) =] 2 LZEd] &7
¥ 3.1.37 Open API AlF Av 37
Ald o AL
CPU Intel Xeon E5-2620v3 6C/12T 2.40GHz (27V)
RAM 16GB 2R x 4 DDR4-2133 471 (% 64G)
HDD SAS 300G 478 (F 1.27T)
(jﬂp %n }? ;I NIC Ethernet 100Mbps x 1Port
0S CentOS release 6.8 (Final)
EEEEY
e S/W fgtggl&Sﬁzgilgjjnf% éég?, djangorestframewo

E 3138 AN@=+8& PC &4

T AL
CPU Intel(R) Core(TM) i7-6700HQ CPU @ 2.60GHz
RAM 8GB DDR4
HDD 1TB
Ald
T8 NIC
PC . .
0Ss Windows 10 Pro (64 bit)
A1B2+9-A | Chrome
7€} S/W | Python 3.6, Selenium
(vh AEE
O Aldged
— X209 A A E2HEe =2y dgid] HeA dE2 Agk
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koS
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FEi= Al

. X.XX sec-

=29) [x]

dr
Ho

oo

I

fite)

p—

0
o

B 47hA]

o

<

kil
=24

LSl

"o

nETT

2

-

3

name&searchkey
[e}

no&searchkey

Kl

A

]

1l

)

nneo

xml&searchby
R

xml&searchby

al

%
!

2

T

"o

ol E

3

ke

10, 11, 12, 14, 15, 16, 17, 20, 21, 25, 27, 30, 35, 37, 39, 40, 45, 46, 50, 55, 60, 65

=

— http://ip_address/roadrisk?format
- http://ip_address/roadrisk?format

— =29

O Al

Tor
B

—

0

o2
— “python "C:\Users\JSOH\Desktop\PyCharm Projects\CrawlBasic\selenium\test

ﬁo

— “testbig” ™

bigdata.py” "3
— “KLIB_SelfTest return : KLR_OK” |

o

—_—

0
o

| A A7) 5710l 28 &
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'yCharm Project aw|Basiclseleniuntftest _bigdata, py"
est return @ KLR_OK
est return @ K
t oreturn ¢ K
t return @ K

est return ¢ KLR_

=
=
=
=

TErErErErer.

1Y 3191 235 9 29 ARAT FTF SGA

) Al 23

¥ 3139 H2E 203 A A S2HI} S22 A ogis 23 =2

B 2}-9-4] [0] ==2" 35 [10] : 1.19 sec
H 2}-9-4] [1] =29 35 [10] : 1.12 sec
H 2}-9-4 (2] =2 & [10] : 1.07 sec
H 2}-9-# (3] =2 & [10] : 1.37 sec
H 2}-9-4 [4] =2 & [10] : 1.25 sec

T

i)

o

2
(L rE R R R R R R R R R R T
folr folr ol foir folr folr foir foir folr folr foir foir fol

EE

K

fru

)

fof

ju—

=

(=)

o

(@)

%

8
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B4 W3E [3] E2WHE [12] : 0.63 sec
B H3E [4] 283 [12] : 066 sec
Bt WHE [0] E2W3E [14] 1 094 sec
B2elex W3 [1] =293 [14] : 1.10 sec
BekeA HE [2] E2W3 [14] © 0.96 sec
Bel9x W3 [3] E=2H3E [14] : 0.92 sec
Bete-A HE [4] =295 [14] : 1.11 sec
Bk WE [0] EE2WE [15] : 1.05 sec
Bate-A W3 [1] =2¥H3E [15] : 1.03 sec
BaeA W3 [2] =23 [15] : 099 sec
B4 WE [3] =235 [15] 1 1.07 sec
B WM3E [4] 2983 [15] : 1.01 sec
B4 WHE [0] =235 [16] : 0.34 sec
B4 HE [1] E2W3 [16]  0.28 sec
Beled M [2] =2 E [16] : 028 sec
Belex W3 [3] ==2W3E [16] : 0.32 sec
B4 WE [4] E2H3E [16] : 0.35 sec
Beh9x HS [0] E2WH3 [17] : 042 sec
HE9A HE [1] =233 [17] : 043 sec
B W3 [2] 293 [17] : 050 sec
B2elex W3 [3] =23 [17] : 043 sec
Bl HF [4] =2 E [17] : 052 sec
B9 HF [0] =2WE [20] : 0.39 sec
Bele A WE [1] E2WE [20] : 039 sec
Begpex W3 [2] =2WHS [20] : 0.37 sec
Bele-A WF [3] E2WHE [20] : 041 sec
HEeA HE [4] =23 [20] : 049 sec

Bele-A HE [0] =235 [21] : 0.24 sec
B W3 [1] E293 [21] : 0.26 sec
B2eleA W3 [2] =235 [21] : 0.24 sec
BeleA WE [3] 23S [21] 1 0.26 sec
Bele-A H3E [4] =235 [21] : 0.24 sec

BEteA HF [0] =2HE [25] : 0.94 sec
BeleA W3 (1] S2H3E [25] 1 094 sec
BgeA W3 [2] =2¥W3 [25] @ 0.81 sec
Ba}eA WE [3] E2WH3E [25] : 0.90 sec
Bete-A HF [4] =25 [25] : 0.87 sec
B2eleA W3 [0] =23 [27] : 058 sec
BEle-A HF [1] =235 [27] : 0.60 sec
BeleA WHE [2] 23S [27] 1 055 sec
B9 AT [3] =2WHE [27] : 058 sec
BeeA WS [4] 23 [27] : 055 sec
BeleA W3 [0] E2W3E [30] 1 054 sec
BEeA HFE [1] =23 [30] : 0.58 sec
Bt HE [2] =EWE [30] : 055 sec

B HE [3] 23S [30] : 053 sec
B2elex W3 [4] =293 [30] : 051 sec
Bele-A WE [0] =235 [35] 1 0.86 sec
B4 WE (1] E2W3E [35] : 0.86 sec
B9 M3 [2] E2WH3E [35] @ 0.89 sec
Bee-A HF [3] =2 T [35] 1 0.92 sec
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BateA W3 [4] =2¥H3E [35] @ 1.03 sec
B2elex W3 [0] =23 [37] : 0.35 sec
Bete-A WHE [1] =235 [37] 1 0.28 sec
Belex W3 [2] =23 [37] : 0.27 sec
Bek$A HE [3] =23 [37] 032 sec
Bge A WE [4] 23 [37] : 025 sec
Bgrea W3S [0] E2HS [39] : 0.23 sec
Bk WE [1] E2¥W35 [39] 1 0.23 sec
Bake A HE [2] E2W3S [39] 1 0.23 sec
BateA W3 [3] =2HS [39] : 0.23 sec
Bele-A WE [4] =235 [39] 1 0.23 sec
B W3E [0] =23 [40] : 0.66 sec
BeleA W3 [1] =23 [40] : 0.60 sec
Bek$A HE [2] E2W3 [40] : 0.60 sec
B9 HF [3] =2WHE [40] : 061 sec
Heleq WE [4] =2ME [40] : 061 sec
B4 WE [0] EE2WE [45] 1 0.78 sec
BateAd W3 [1] E29H3E [45] : 0.77 sec
BateA W3 [2] E2WHSE [45] : 0.76 sec
B W3 [3] 23 [45] : 0.94 sec
B4 WHE [4] E2WH3E [45] : 0.84 sec
B9 HF [0] =2HE [46] : 0.26 sec
Heleq WE [1] =25 [46] : 0.26 sec
BgeA HE [2] E2H3F [46] : 0.26 sec
BeeA WSE [3] E2WM3E [46] : 0.27 sec
Bate-A W3 [4] =2¥H3E [46] @ 0.30 sec
B4 HE [0] =235 [50] : 0.79 sec
BateA HE [1] =2W 3 [50] : 0.77 sec
B9 HF [2] =25 [50] : 0.75 sec
[3] =2 E [50] : 0.77 sec
[4] =235 [50] : 0.80 sec
[0] =2¥ < [55] : 1.00 sec
Bete-A H3E [1] =295 [55] : 1.04 sec
B9 W3 [2] E2WH3E [55] @ 0.96 sec
Hele-A HF [3] E2WH3E [55] 1 0.98 sec
BEteA HE [4] =23 [55] : 0.95 sec
BEteA HE [0] =2WE [60] : 049 sec
B2elex W3 [1] =293 [60] : 051 sec
BEle-A HF [2] =2 S [60] : 046 sec
Bete-A WE [3] =235 [60] : 044 sec
Bete-A H3E [4] =295 [60] : 0.54 sec
BgeA WS [0] E2WM3E [65] @ 0.82 sec
Berex W3 [1] =235 [65] : 0.80 sec
BEeA HE [2] =EWE [65] : 091 sec
Bele-A A3 [3] =23 [65] : 0.92 sec
BeeA HE [4] =23 [65] : 0.87 sec

¢

|z
i)
o
2
(=L
fofolr foi
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B g}
Bek-A
B4
B4
Bekg-A
Bekg-A
Bekg-A
B k-4
B g}--A]
B g}--A]
Beh-A
Heh-A
B4
Bekg-A
Bekg-A
Bekg-A
H2he-A
B e}--A]
B4
B k-4
B4
H 94
Bekg-A
Bekg-A
Bekg-A
B g}--A]
Hekg-A
B4
B k-4
B4
H 94
Bekg-A
Bekg-A
Bekg-A
B g}--A]
Bekg-A
Bk A
B4
B4
Hep-9-4
Bekg-A
Bekg-A
Bekg-A
Hekg-A
Bekg-A
-4
B4
H 94
Hep-9-4
Bekg-A
Bek-A

(e R T
( l»oll l»oll }011 1—01[

T

¢

==
==
==
==
=27
=27
=27
==
==
==
==
==
==
=27
=27
==
==
==

(R R R R EE R R R

folt folr folr folr foir ol folr folr fol foi
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Table

: Equal Car

S AT T w4 A BE| 08D GoO|E 2L

= =
Rawkey Column Family : obdinfo
‘E‘ £ EFE[R],017F QF: troublecode | W2t | O] RPM
Mgz | | 123420170812
ol 113820 P0O500 97°C 104°C 752
Table : Equal Trouble =2 azb g OF 9l A B0 OBD Hio|H 2|&E
Rawkey Column Family : obdinfo
agzc | | P0654214 QF: cartype | E3 ofzt | olElss
s 4213,2017082 =
a1 4 3153220 e 2.5kg.m | 27hp | 19%
Table : Trouble Type O &= 9 nE gl Al Ho| OBD HlojY g|AE gl
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AFFAC % = _ =
= | | PO560,5M5,82 QF: realtimegap | 7| | H§7] QF: troubletimegap | 7| | Hi7|
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& ]
= A= VARCHAR(S0) BT VERCHARC10) = AS VARCHARCIS)
= 1Al INTEH) = A= VARCHAR(S0) o ZE VARCHAR(50)
= 8250 WARCHAR(SD) &= A INTC) A2 INT(4)
@ DE=l INT(S) = A VARCHAR(IE) o & =2 INTC10)
@ WA 2l INTES) s AR A DATE o 28 2l INT(5)
* 25 EF YARCHAR(20) @ DA LM 0] H A2 INTC4) @ DE S INT(4)
o 2E =25 CHAR(1) o e &HEF INT(3) @ AHIOIE Al DATE
© Yolo[S LAl | DATE o diElzl Bg FLOAT
o ZH HNRE FLOAT
e ez == FLOAT
oz B FLOAT
© RPM INT(4)
e = INT(S)
e [P == FLOAT
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e &3 FLOAT
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O] FLOAT
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8 AEfE WVARCHARCIE) LEEt =R el (e FLOAT = RIS S YARCHAR(15)
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e 2= M= =5 CHAR(T) e 2 oA 25 FLOAT o DEMESS CHAR(T)
e 220 =2 CHAR(1) o IH= 5 HiE &3 FLOAT o 2 IS S2 CHARC)
o 9Z 37 JIEH VARCHAR(IS) o IS 5 HiF 25 FLOAT o DE Y s FLOAT
e B2 0 JEE A0 WARCHAR(15) o =5 HiF g FLOAT o DEHE ZA VARCHAR(14)
o FEE M= HHE FLOAT B e e = FLOAT o DE M A HEH 0 YARCHAR(SO0)
o HH0IE M DATE o HHOIE Al DATE » HOIOIE EAl DATE
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21,1% 737%o] Awg. sl At e 20139 23 28279 el A 2022wl 223 8

200979 TEE AW oF 29% YL Aow AY

o

2
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S T T 7 T T T
487 28.7

Public Safety & Urban Security 216 28.7 349 418
Retail 88 153 34 320 389 46.5 542 288
Healthcare 40 6.9 106 140 16.7 195 224 26,6
Energy & Power 26 4.8 78 107 13.5 16:8 20:6 338
Transportation 2.0 39 6.7 88 12.8 16.6 205 39.5
Telecom & IT 53 92 143 189 226 26.5 303 270
Consumer & Residential 62 105 16.1 212 254 300 345 269
Industrial 8 Commercial Bulldings i3 6.0 96 132 16.5 20.5 249 330
Manufacturing 24 45 72 10.1 126 15.8 19.6 344
Others 1.5 2.9 4.8 6.8 B9 1.3 14.2 376
Total 44.0 L 1227 165.3 2028 2452 2900 301

a9 521 I AEIEU 2okd A F B

O 53 A4l IOTAFANM A=A, ofEel Aol a/Au s i
shel oelsh ol @Al L vieje] Ffe] AFTFEE 44T F AL

3 5.2.1 Machina Research, STRACORP, 2013

#4(Chipsets) B ] ass | o 1,201

H=Z717] 2= (Modules) 102 588 477 3617
{Devices) Er2E7|(Termianis) 1728 21,155 3,692 57.281
=7 1,888 22,169 4,450 102,199
GSM/HEPA 3l - 59 -
CDMA 2 115 78 246

ojsEMY
LTE 14 14 201 5812
(Networks) SIEF 3 = = =
27 a5 162 391 6,075
= = L —

(Solution Providers = shai ikl - -

st SE i E2P01A Bohae X 8 23 904 9,571
vatem B2B/B2C M~ Algia} 3 11 521 849
Integraators) =7 37 335 3,555 44,493
REA dajofEls 5 a7 1.492 31.481
oliZ2|5j0] M i‘r-zr‘:«'xﬂﬂ _ 1 1 186 1417
P ~OPEqE|E 4 #e P a7 215 1,866
A TEY SHEN 1 2 271 1,208
(Application SErH | 7 1,184 32,851
/Services) 7 |[EFn} | 3 204 3.612
=7 [ 161 3,552 75,433
EEl 2,031 22,827 11,948 228,200
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Tl AR E(S] ) 496 119,926
e A Machina Research, STRACORP, 2013

$4 Fof 2 <A 7<% (security technologies)Al &S 20101 232 &2 (2F 26
2ol A T 204% S 7kl 20151 599 Eef(eF 6.6 olE A= A
Wl (% 23 1 Security Technologies for Transportation Markets, 2011, BCC R
esearch)

A4 ECBN #13 (Explosion, chemical, biological, and nuclear (ECBN) hazard)
of gk mUE ¥y = HZA¥])(monitoring and auxiliary equipment) A7 2008
W 8969 el (eF 100.3x9)oll A FEt 14.2% S 7Fske] 2014 19119 &2 (eF 2
14zd)e] o= Aog Ay (% F3 : Surveillance and Monitoring of Explosi
ve, Chemical, Biological and Nuclear Hazards, 2010, BCC Research)

o] &, ECBN 93 X UE % (ECBN hazard monitoring) ¥oF7} 7F& =1, 20089
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a9 5.2.2 Global Security solution for transportation market, 2007-2014

2]

A EE 94% T7bstel 2017 12769 wEl(eF 142929l ol Aow A%

O 2 Al A 4] (surveillance equipment) A2 2012 8139 &2 (eF 91.1

BN

=

¥ (% &3] : Surveillance and Security Equipment: Technologies and Global Ma

rkets, 2013, BCC Research)

Al

ofr

F AFAZRATS) #E AR

O 2AA Aed nwEA2~EATS : Intelligent Transportation System) A7 2013
1720199 Abo] EHT 11.1% 718 Aoz A" (% &3 : Intelligent Transp
ortation System (ITS) Market - Global Industry Analysis, Size, Share, Growth,
Trends and Forecast, 2013 - 2019, 2013, Transparency Market Research)

2AA ATd nEA~E A3H X (ITSntelligent Transportation System) devi
ce) FAAGLS 20106 2409 FEf(oF 2692 )M 4 222% TRl 2015
W 6509 g (¢ 728%9)e o]lE AHAow Awd (% = : 2010 Intelligent Tra
nsportation Systems Review, 2011, BCC Research)

o] &, obAlol-el ¥ % (Asia-Pacific (APAC)) A 9go] &2 7% Fo& & 7H3
B2 Hes AATE Aom AoksEm, 20100 959 &el(eF 10.6x2Y)ol A 3t 2
4% ZF7Fste] 20154 2809 el (oF 314x)el ol& AR HAud
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O 71 w24 AAssE A9e stgjBns] 2 Jolr| g 7HCaribbean and Latin Ameri

ca (CALA)) Ao, 2010 239 22 (eF 26+ Gt 264% S 7t
20151 739 2 (eF 82z ol& Ao Hid
WE okl eAMlAl X g BA| ~EH(GIS)A 2 201213720161 ALo] EH T 12.6
4% T7tE Aoz EH, el GIS NS F717 69% 44T AR o=
¥ (% =3 : Global GIS Market in Transportation Industry 2012-2016 / GIS M
arket In South Korea 2012-2016, 2013, Technavio)

E F & oF Global Mega Trends

e =A EFaoklld = Wi-fivdt 914 S0 MEHZYS S fAE &<lstx
mobile phones, smartphones 5o 9IS AF3] == 7|9 48] 2=(BS : Lo
cation-Based Services)7} =LA FE Aow AWE (% =32 : Global Mega Tr
ends and their Implications on Urban Logistics, 2013, Frost & Sullivan)
20110l = #1A|719F Au) 2 vl Fo] 7%(4.29 Ee])dl Bk R 20200+ 4
4%(3529 22 tF F7HE slow oS4

2011 2020

Total: 6.00 billion Total: 80.00 billion
Connected Devices Connected Devices
Non-LEBS Devices Mon-LBES Devices

44 .80 billion

5.58 billion

LBS Devices LBS Devices
0.42 billion 2520 billion
{7.0% of total) {44.0% of total)

a9 5.2.3 Connectivity and Utban Logistics : Subscriber Forecast of LBS
Devices, Global, 2011 and 2020
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