E D
FLICH.

=

S

ive

5
MEXHE HAIGHA OF

O N

2|

=

o

M

[—

creat
commons

x=, @o
t

PSESPNE=INE
o)

LICt:

s

2 SESE 0
12

O M

M, o

=
=
g

C
MNZERLEAlL A

=R
==
==}
==

o Ol M&
o Ol M&
CSi &2 =4S Matof

oll
0

Ju
o

180

o

Ju
s

o
R0
B

79)

Rr

Ol M&=2 THOI=O0lLt b

7l56t=,
b

LICH

H

A

X ESLICh
2

b

S
er

E

o
=

I 2

HOd

ot |

[¢]

H

=

[¢

o]
lection

=

=

Disclaimer
Co

L

=

SHAl LEEHLH O OF
NE2RH Ex2 61D

=

]

0l N2 0| =3 & 72 (Legal Code)

PN
)

4

A0 OE 08K Hels 22 ol o

(=) =|
2 9=



http://creativecommons.org/licenses/by-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nd/2.0/kr/

YR L B

03{_1'

ol

H o] E g o4 RAFAY ITT 584
Jubete] B AT

A Feasibility Study on Effective Operation of ITT(Inter Terminal Transportation)

Mo

Utilizing Big Data

HREHRE B X B

20174 8H

HEEHERER BHER - WITKER
wHEEBEBY R E R
H ®# x



A e BREES] MR B O SRS

ZRR WEX 6
= R ¥%& @
%= A PREW

20174F 06 H

HEREEBEFEARER BHEEM YR KXKER

Collection @ kmou



>

A1 Aol WA 2

[

<t I < © 0

;q]zx(;— o]%x_-] JLEF cereeiii s

XO
wjr

A1 HEolg o] iy H

T O] Bl A Q] wrereemeenesimstes sttt

]

al

2.

4
o

0

A

dlolg e

XM

A2

11
13

®

2. 7]

15
17

R

17
20
29

i=]
4

dle]H

al

jr,} %Lg_ /\],g:”

s 75

5}

)t]:

=]
-

gk

A44d BlHeolE & o &

29
33
35

3. 2 ICT 7]

$4% ITT oS

s

A3F H ol EE o] 4d Ha

A7

ction @ Kmou

&
L

Coll



47
48
48

o0

T
N

X

T
Godl

o}
al
=3
"

B

M
1B

50
95

63

AT 1 g NN 1 -] OO SO

o
<)

o

A

A 47

63
63

o
B

65
69

=K

69
70
71

%)

go

FITT &

5|
A

ol -&

=
=

A3 HdelH

73
73

74

<)

A2 A9

5
sl

I
0

76

77
78

ey

ol Emﬂ

Voge

78
31

5}
=

)

gl

1. FogA4

dlol ¥

=]
=l

Collection @ kmou



<

=5

=

<E 2-1> Ciscod Envld foly ET o Z(2013~2018) «wweeoveerrveeseensuenneeae 5
<FE 2-2> "WdolE 9 HFEAC 37FA(BV) TrA 84 crereemerrmnreni 10
<E 2-3> HolE AY FHE Q3 WAZA HFHH 12
<IT 2-4> Xgii} /\]EH VS _/:u].E /\]tﬂsﬂ ﬂ]o]a 74 O]W{\r %E} ................ 13
<E 2-5> HlgolH @ ZRAAE 7]E A 15
<3 2-6> HldolE Lo WE B HFH Ol BHF| e 21
<3Z 2-7> tj]_/:]z_ u].o]161 jr,]_;g .................................................................................. 29
<3I 2-8> %‘Tzr :E*ﬂi% _Zr_g_ 7]% .................................................................... 37
ST 20> CTA AH| 00 BBh cetemmressiomiest isibase s 39
ST 2-10> ZPMC AH] 08 GBI coovverereemsoisiisiesisissisns s s 40
<IE 31> FHAFE BT EF ] TG e 47
<HE 3-2> A ITTEFREST/S) BFA B BF oo 49
<E 3-3> 201649 ElH|EH R TS &% (From/To) wwwereerememmeeenn 49
<% 3-4> 1¢ 7]_‘_7,: _H;_il_% ........................................................................................ 62
<3 4-1> BALekAl sk %og/\]. T TF e 63
<3 4-2> FAEE A3 F7F BLE A S TF e 64
T A4-3> FQ A7) AuF GEIBE 2 A] e 64
T A-4> BABF ABF FFE G AT H| R e 66
<J\Ji_ 4_5> ITT %E}H_—‘;E_ .‘_?__Ocﬂ) _er] ]‘ﬂzﬂ QIJIZ:?_:]!— .............................................................. 70
- =

Collection @ kmou



<19
<19
<19
<19
<19
<19
<19
<19
<1d
<19
<19
<19
<19
<19
<19
<19
<19
<19
<19
<19
<19
<19
<19
<19
<1d¥
<19
<19
<19
<1
<19
<19

1-1>
2-1>
2-2>
2-3>
2-4>
2-5>
2-6>
2-1>
2-8>
2-9>
2-10>
2-11>
2-12>
3-1>
3-2>
3-3>
3-4>
3-5>
3-6>
3-7>
3-8>
3-9>
3-10>
3-11>

4-1>
4-2>
4-3>
4-4>
4-5>
o-1>

<" Ex>

dolg mlolid 2 AIL}E] Q. Rolling TFA «woeeereemeeemmnnniien 3
IDC & EMC Digital Universe Study (2011) weeeseeesesesesesesssenes 5
@JH]O]H %]—_g_% ‘?4?;51_ SEH QA 11
@JH]O]H ;‘q]t!/] EE/“]]Z: ...................................................................... 14
Holg FA AP EL o] L TEFI QTP e 16
S Re) i e R I 73 21 [ [ oM 18
A AFE TFOJW A 5Bl ceii e 24
IT-OJ t‘l:}_-%jl]. ﬁ:%‘ﬂ‘é}-ﬁ @3‘,;]_ ........................................................... 2
i/‘aﬂ EE/“]]Z: ........................................................................................ 7
ilﬂE PPN 41
CHE A B 5 HA] 2B i 43
CoolGuardian A] Zo Bl JEAY st 44
1%;‘(21 E—],JHH/\]i\_Fé] :I’L}‘éE- ................................................................ 46
AL Aol A AT G BF e 50
Aukel Z=3alo] wE BT TS 2 ITT 75 e, 51
E1 u]gg /‘\_]601- ITT %‘gE(From/To) ............................................. 52
ﬁz‘sol—x]/‘]-?‘sol-x]% /‘\lz‘io]- ITT %‘gE(From/TO) ............................... 53
:":%1%].75' _g_oahﬂaﬂ ﬂg] %%%‘t ............................................................ 54
{,\,%;75]' _‘CJ)_OEh:g ]%]:r/] %%%}: ............................................................ 54
Alsl gujdd of= AR AIZF Wl ol BA FFH e 55
A Hupdd ofEFAAIN R A/AIME) 4= 24 3hd - 56
Eiﬂ]\é]?_i :g_‘zj’ ;((3]—;‘(]712_]_ g_l 75]'2 % T,b_l_@' ﬂ_n‘i ............................ 57
Eﬂu]gggg Ejo{a}fig; E}?} %}41 §}gﬂ ............................................ 59
Hujdd BHATHIE BB (Q UA/AIZFHE) o 60
Hujdd BHAZHIE BFABA(Q UA/AJZFHE) o 61
‘cgz‘sgjr,]. ITT =3 = E%]/\] H]—g— H]ﬂ ............................................ 67
A8 ITT ZE3F I e 68
FZH 2} HFA] J U I e 69
ITT Platform 7]°5 A AL weererermmmrmesessn 71
Equ]ug_qq %}}E HZ Ul §]_gq_ cﬂ;\] ............................................... 79
Sdx] 2 EAX ] QAo wrE A PA]H] (A A]) e 74
— |V —

Collection @ kmou



Abstract

A Feasibility Study on Effective Operation of ITT(Inter Terminal

Transportation) Utilizing Big Data

Baek, Yong-Joo

Department of Shipping and Port Logistics

Graduate School of Marine Finance and Logistics

The global maritime crisis and the financial slowdown are accelerating a
fierce competition to induce container cargo volumes against other global ports.

In particular, this competition among them i1s more intensified by offering
large-scale incentives or free port dues in order to attract global alliances of
liners.

First above all, shipping lines constantly request that Busan Port Authority
introduce the ITT, so that the subsidy of extra operating costs caused by ITT
can secure transshipment container cargoes.

Despite that there are many container terminal operators which have been
splitted for a long time and disintegrated terminals have caused unnecessarily
extra operating costs, however, an I'TT operative problem in Busan Port can be
solved by integrating all terminal operators into a unified single terminal.

In fact, due to our current difficulty of the terminal integration, therefore,

only establishing an ITT platform can be the key to solve ITT issues in the
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first place.

This paper shows that an ITT platform can adopt an ITT platform design and
configuration algorithm which should be first simulated utilizing Big Data tool.

Big Data is one of the latest IT technologies in the 4th Industrial Revolution.
It is a way to re—create valuable data through correlation analysis.

In order that the data are used for Big Data, I'd like to propose a scenario to
optimize the ITT platform construction by confining the optimal design
requiring actual data after data mining through analysis tool (R).

Particularly, optimized in—-and-out container cargoes can be calculated by
analysis of loading and unloading rates of transshipment cargoes between
nearby two terminals and the turnaround time. Besides, an ITT platform can
be optimized to the establishment of an ITT platform via analysis of the best
route of terminal-to-terminal TS on a basis of day and time and the
transportation pattern of cargoes.

Thus, it i1s possible to reduce the failure rate of the ITT platform by
performing the simulation once using the big data before execution, and it

could be reflected in the future I'TT platform design.
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sule Adds vdolee] Sgow oy Azl AAA FHAo] o1z
o3 Aus A A¥des wAsA GRS doly Az FANN 8
A7t BA3 HetE Ao EAolth AEA F7hE FEe o

5
AR =doZ

<E 24> AESE A VS ArtE A9 diolH #¥ o4 ¥t

=T EEINETINED) ADLE AT (2MCH)
x| B/ dolEisol A HolEf | HI2A /MY clolEo|~
ofste A
A MOl F (text), EEAMH[A KFQ101/ 24404 A/ A I E] Z4 A A{H| A
nl el
Ei'o KMS, Web 2.0 ZHE AN YEYT, FOTRY
TT
L | BYEEOnEe/AER 24 WOolE EA (A4 24, 1ZE
= | (ERP, CRM, Cio|E{Ojoly ) A, BAO, AlZ+3})
20| 7|9t MHA H83 A
Lo | FEEY) A A 3 ColE | BlAMEAMMEY,  AELS,
TT o Ea BADE Jts RSSMHIA), JHOISE MH|A, QI
ZAs MHA S

=

=

Y

fl

¢

A AR AR, HdolH e AR Thed 3 diS- B AA1A(2011)

Hldelg e Ae ZRAA A2 7lEe] Fdsta lor dolHe Y, ¢

A, 24, #1490 A S AAH 4 Z2AL vg AR GH3 7ol
etal itk WEoly ERF o2 Sha(hadoop) HlOlE A, #d 7lEol=
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NoSQL, 47|zl "ol wntoly, 7|AIgsE, AAA e, HEl2, LA ES
3 &4 Fo] Ak w3 EAE HolEHE HoFE= AlZ4EH(Visualization) 7]&E

o] 9Thio

50|l 2
i D | A2 24 a
s :G[m |
: a ¢ _
{j’ % e ==
2 Ea = &i/ p? € |
4| aen s o TN H " ';m i
o [ e ey |
4l @ ! NoSQL ——
2 BB % '.R!'?:m__%
fr L=
o il She
E 4
; &l mAwoe
o= Wed
o meﬁd&y wﬁ i ;
0| H_[
“| i w
. 2K a
s ey

ﬂ! e s

4
i e
N~ W

=2 £8A(2012), ¥ldelE Ze 53 AHE SR AT

<19 23> wHolE A7 T

10) HA<:(2012), “Hidlole] 283} L4171 127 aed] AFehel =, pl2.
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<E 25> WHely Ae LzAlzd A& 3
S5 a9 e
A | HFCIOIE Database, File Management System
EREEENE File, Multimedia, Streaming
~x | 2= (Crawling) AMArle] 2= 0[8¢t O 8
T ENLBxraction). Transformetion. Loadng | AACIO[E{Q] £, ®&, Hat, Hi|
NoSQL Databases HIZ SO olE £e]
Xz | Storage 2ol ME
Servers 2= MH
2| MapReduce 0| O|E{ 9 _$§
Processing CI=H 2 X |
NLP(NeuroLingustic Progranming) KA O A 2]
=AM | Machine Learning J|AESS E6ll OO|EQ T{EH WA
Serialization Oo|Ee Ztel =AM 3t
Py Visualization HO|E{E T EL} JejZxoz 7S
~ | Acquisition HO|E 9 25 & XjslA

Z3: Pete Warden(2011). Big data Giossary

Aidlole A7t = gtell met 2L wolH £A47]ed wdy VIHS AR
dto] &Y v AEs YHdUe 42 she A2 A4

Z23EA F2 gty dHolE FolA HEHE Fohl= dHolE  #stAk(Data
Scientist)®= 2~utE Atjo] Hae QAR ®ax glow 2147 §4AY F skt

2 $7hsa e,

ae @A deld detael d@e 2% AL g IR 4dew
McKinsey 2011¢] w2 wlaro A & 2018A7FA] 149 ~ 199k 9] A& 7ke} 150

W 4wl dold #eAst B ¥
2w 2AE3, BF 59 B Aole AleldE2EY £a7k FFE AW o

A FZo] AgE Ao w st 9lrh1d

1D AAR(01D), “A7HA ZE <X wdole o] Az 7Hsd 3 oS4, p.26.
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o xAo] AAE AFsE Anel BA
Ee 2ol Fo e $ARE HA A3} <3y 2459 2ol v
293 veolE ] Bdg Fa) 3% 29 o 94F Ao Jlus wE A
Hud, BAe FA BA R eFolit EESHE wIAG} 2 /12 doly

, Hlolg e A|ztst 7]soly AlEd oAl

2 Ao AL B3 wzys Zgas B Hgo] M Fo3 v|sow
Fztd Ao Awrsta
sy 24 %
A9 34 24 % 5 Hlo]e) Az}t
A
EEnd in Q . AEHO)H L AR A
Hloly Azl o BlzU A~ Z2AA Jd 24 A4
ESES I PERE EREE 57] 24, o) 49 29, $22 F35
AEdold g AL A 1AY 24 24 8 45
Ag (Clusterting) 84 2 A2H FE (Clusterting) 84 £ A%

371 24, o4t 49 29, 51 445 £259 21
<" 24> dolH A #HEL o= X Faa A=

%3 : MT Slon Management Review(2011), “Big Data” Analytics and the Path.

12) AA(2012), “Hidole] &85 9% 3 847, Ig B3I g

13) Forbes. ‘Amazon’s John Rauser on “What is a Data Scientist?”(2011.10.7.) ©]#| <, ©]¢]
H bzt i E2ESU20123.18) AQE-

o
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Analytics ConferenceE 7§33, thS AXE = Opinion Mining WorkshopS 7}

Hzo] 24 wrlolg o] ¥

S

19 2guete FHan oloh

4

A34 "ol EA olxgl U BAs|H
1. 9ldlolE &4 Qlzg}

vjolele} Halele] lme 7 &Ee] 44 AQHYel viRo] JE Azl 4
2§ 71%0 $H0 Ang /eSe] BFetn ek deuiolE Ei sehuo]E

el wejole A ES Qe g BT R gu, dH e Hol

HE 24387 A= & Zlsdel Adske 5o0] ottt @4 e o
& dHlolH Aeleds AT SaA e 7= sk, ov 247ed e du

g5 B dlolE wlold V&g HolFE R, HIAY dHlolEE Aty g 71E9l

NoSQL 5 o] 9=t Hdolg & BAGE= Eof thaf] ApA|s] dolR izt sho),

1) 3} (Hadoop)!

oFE a2 BANYES AQee 2xEde] Tydgaz Fd ol

rlo

=

B SHlAgEely 240l 7Hd wel AAgE L e dEHd EFAdl v

ol

14) AAA(2012), “Hdlold #&5 913 30 247, =4 B3

15) #HA:(2012), “Hldole] 283} L4171 27, aH A=, p.22.

k.,
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o] AHE Fo] Bl Agsts ZTPEFoln BaAg s ‘Map A AAES
Hes= Reduce’ HAlZ o] FoJx1 =9 MapReduce RES 2w 1h= o=

Apache Group®l <& A#E 2 wjEHH A, HDFS(Hadoop Distributed File
System), HBaset™= 729 34Y A 2~HlQ1 GFS(Google File System)¢} H] ] o] £
P Fow HE BEAY X8 AWE JHEstE iy ~ELA(HDFS)E
dstal, HDFSol A€ ®ldeolgE &4A &4 Add + = Java 7]5H]
MapReduce Z#| Y AE #| &35k}

Nutch : Open Souce Search Engine

MapReduce : £4F §|0|Ef X 2| A|AEH

Hbase : 24 C|O|EH| 0|~

Bl
=

HDFS : &4t ot

8B 88

Commodity PC MH E2{AH

[IIQ

Al

FIII
[>

<29 25> kg e ek ZAA e

e AHAlE g Al 2" BAF A FFFolAR dEs TSR A o
I A|z"o] FEEo Qi) B4F dlo]E o]~ HBase, A4 4% Y X](Nutch),
i wlolef Al g 55 dojo} A 94 % #AAY v A Aol dEH
o] 2¢l ¥ 1(Pig), HDFSol A€ dolE& welsh= volEdlofats-4 £F4¢

Ry

H
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stol(iive) 5ol EFso] AT SFE olhA) LxEso] o dlze] T A
A ZANA} QE mzols] MR B 2ZECl B eholdz Hlgo]
93, EF 37ke] HEdolt 1% ZAN BesA g3 A7t 48 A

ME AST 5 Qo WE A7 Duh ke Ao Yrhsla gk,

ol ZIW7A R WAdol Thestth olEA 7Y Ade AYEZ SOE A

= RY AfolE GNU ZRAER WS4 T2 AgE + 9, el
A FE 5 Qe ANAE) B FAH T ge] A 5ol UE F
Ao FREER sl R & BARA LA UARE Eolgon, 3F @
A AN BaAeE Adehs delney YR 73, dolxy, chuhE Fo

dlolg 4o a3 7[PelA theF oy A4 2 vy vhold& fldl

3) NoSQL

NoSQL> Not-Only SQL® &d==ZH 7|E HAY dolg o] oA #AHY
EAQ (270} dol 3 2 Aat 5)& XA Zu tE EAS 7HAE dolH
Hlo]~gs A= dojth. F AFH #AAY do|guo|x9) thEA HAHE Bl

16) #A%(2012), “Hidlole] &8} L4171 1Z" ] A=, p.23.
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AE dolEulo] A~ oujdttl tE A NoSQL &F4 o2& Cassandra, Hbase,
MongDB %] &4 3ttt NoSQL-2 Hlo]E ~7|vH(Table Schema)”7} 1745 A ¢Fal
Hlo] &3 220 (Join) A4S A datA] eFom, 434 g (Horizontal Scalability)©]
golsitts 54& 7HATh o] Y3 NoSQL> HolE < &o] F7tstal A o
7} A &4 om Wstetn HolE o Qg7F duFolA] ¥ PAEY 84E F
Gotal 7| #AE volHuo]l = A FFF e FAES sfAstaAt tFY

Ak #AY dolguo]~o A9 A (Consistency @ BE ==F 2 A7t

22 dolHE HoHok dtt})3 34 (Availability @ 9% =27 gl E t
2 v 9s Fx wolokdtho] FHE T JE ¥HE NoSQL 7|&2 &
At 745 A (Partition Tolerance @ WMEY A A5 T 44 HolHE &£AsHEE A

[>
Y
rlo
oxl
N

F A dof dhel 3L T dRAd fRAS B g

O:

M E NoSQL 7140l A gakawh, ghgaol
H A48 go]guo]AS AT FQsp )
2. WldolE] 24 7)Y

didloly Aol S4& wEsHA 8] e g 2EA, HFH Ve 9

24 JlgEe] AR U Al 2ol gt deld &4 F83n

A Qe ARE 7] 9% o] BAlel AW Folvl AT HA s
qpd £ dolEst FARFE dolbe BT R Fen Aot
gael RAZIMES BAS Qe 58 A AsH/dolE vty ok

A oolm AREEHE ZIH ST, of EAVIMEY dudFe titE dolE A

gt JhAdstel Wdolgl Al A&7l ddh HEHolH E47|Hadles v
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<¥ 2-6> oy F&of| wz A vl W3}

25 S (AS—IS) F XA 7|8HTO-BE)
Cf| Ol E4 7H &t 2 7|8 QIE{H O] A A2/2M /7N S 3AH S
g NP = aﬁl/gﬂ_m%érf HAZE O 4% %.*XI_% S5t M
5t INE A E], s 71&gt
EH2HE 2HYE SN 28 HEX /07 2HN 2N
2 AqF SIHYX 24, 718 =GEXt

=
HYOIOlE +i, 2 59

=0y & dd3stE DB OIOlH H| & & 0| 0| E
=2 e 7|7t T HIEtHIO| EE H E}~ M Et HIO|E&
el AL Th A oS MaEa

HEANZH U2 2 CIEIY e

OOl & g = =4 52 (on—the—fly) &4

2] F7MA R AT A3 (2011), BlHolEH S &-83F AnlE AR ().

) "ol wholy (Data Mining)

Holg wholid 2 i8] dlol®, HolHulel~ SoA Tz A4, 7ldistA
AR A% AZL T4 S #8F JRE EHse A doly velds F
ol AR AWA(EA AY, FAM S)s HFFoRHA THA e ARE e
AR ALk Vet
ARG, FEAR, Y 5] vE 25 e o RARE £33
7hsdt dlelg g 7o R FA A4, Jidskx] XAd dd, 2wt

A% wAdD olF AA A9 INEA 5L A% AR BEHA = Ao

17) ol 4013, “22W L) H=UAS 9 weld Bl Uld AT, FYTIAAE
=, pp.15~16.
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Je el st 9
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Hol A 25 e o]
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FdHo] ¢
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AeE B)elA faw

3} A
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od Holy mlejds ¥k

4 Wgvto]d(web content
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w, 7122 dHolg vy ez,

4 dlelE e A
Zle, 29d § 4 #d 7]leol 4

‘.4

MdeRE osle + Uk digen ¢ vl
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AHE mhold (web
4 & whold(web structure mining) )
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qu Fz
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g Ba 980
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24 MEANT 24 7lE2 oldFH UMY 2047 T HENT Ato]d 9
=do HEHA &4 7o 548 HdeA HUA 1 A3 VE VeEE
Brl59d Ui R AMYEYA dojE BAS wan AEsA & £ dA @
7 o] t}29),

SNS= 7Hle ®=E(Node) 7HRIS) ARSH #AE HA(Link)2 FFshd 44
HESAE 78 & A olgA FAdE A48 HEYAdA 39 4dAE T3
RS F= 2 84T 5 AUk 3 24 UEYAY s FE=(Network
Topology Structure) F41o2 UEY= Aukz EAS moldltl. E4 VEYA
T AZEe] mE NsE BAT AA HE] G 4 == 7E At
FaA 7= FRIX(EAE e, PES, 94, 92 ) s 40 U4
Tt 4 NS e 25 28 UENA W 3, dAdAH A R e
s 24 2 28 UEHA 249 &8 &3+ oln 4 7Iie] oy
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of F538tHA SNS HolH #47]s5 T Wuigh HAd HolHes £48ha

N

o) Mzyze] Bgekn Ak AW 1 FAE AAHE 9% 4A ZUHY
9% 93 T2 AT 5 A A9 Age A Aol PR ook s,

Zohol WAl BE 5 RAE )32 AT 1S R Ayl Aus ofok g}

6) &4 vlo]Y(Reality Mining)

AREY FFHE S o7 8 AHE A dEd dEE ARE V)7(FUE,
GPS )& %3 dxu B43t= 7ot FUE 5 ZHd 7I71ES B @4

oA A= JEE Ve w AAAY FF FH & FEIUh

7) 52 (Cluster Analysis)

FHARAE 7 AN A FAT] B Uy Qe PR, 2

Qo & AAS) §AH A2 O 2P S A Fol4e FHeE

HEg =% A2 #(Distance measures)®] A5 wel ¥z S=AHHE gt
2 N0l Jteetg ASA FHEAL TAES §AT - & AMA

of AAa Folof @tk @AM AZA Wl o3 TPAE F e 1 2
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