keit

US4t & e

4xt A i ZH MY S

st |=doEe| A
EMHYPD MM
2017. 6. 29



1. 4K M St 419| Hig}
2. ZMLAO| A

3. 4Xt M Bt A0IE &
4. Ol =M% S

keit

US4t & e




4Xt SAH S0 A0 BT}



programmable

A| = & 1t |CT'5'°I'O| Ao g

2o7|H Mz=g 2712 =

keit

US4t & e

Instrument

g D

Monitoring

IlL[

1 L]

_,? |
E
=5
- - logic controller (PLC),
E First prn-du:‘ll::lline. Mn:i“irgéunﬂs-i _S_E:!- | -~ Dl- E 'LLH Eal E %I-E O-I AI_I- =] g_g
= Irs Cincinnati
i T | SN RAMI Hs2 M2 XISz gagol=
o ICT, AF2 QIE{ S, BIT|O[Ef &4 7| 20| E}
Cyber-physical AI—I- %-I _E_OFE %'I- EH El O-I _'|-7-| %7|-% gﬂ I:Ij 0“
T N2E shze e A
End of Start of Start Since Zot
18th century 20th century of 1970s 2010
S‘ !—_ﬁ_l :bls«, L
Robot it 0 HMI i s 3 SEARED s 5 v
' P i WA B,
! ANALYTIES o
Control U'(E]?HE Ll h'lUD =}
System Sensor e § - S
* : STURAG[

s
>




Keit

US4t & e

EOIE KA

= OREQ /s SH2E 4 =
M > Ats 20|13, Atead, HE AZHABE A|AE 5 2TA H
of, HIF2 = Hg}

[AOtEF} A H2]
~_ () AntEst 84 718 B9 (@)
N Oumterwsnl 2,300 1
-4R1A0, 2324 TS 00, 50 2B BAS S ADER AL
0113 2813 S Lond Vet A and o) RAOSHNE A2 4000
TR T R P B P 2,000
© U0l Navigaton ]
Wl e y
TS| O otgeO ppicators) 1,500 (CAGR+55.8%) »
| - 9 400 FSRWA 28330 A H4 4
3 (Extemal Condiion Veice-ountedncicalo) / ‘
B UMBRLY, B, NElS R B R 1,000 4
’
/
500 1 /s
140
0+ :
2014 2020F

24 YINHEE, UE BNKEASE

(EN: WZXHEE, BNKEES )




T

keit

US4t & e

=24 gSF@Hstof w2t ¢4y 9 (Big Bang)o| 221
L
a
C1Z), S OE|(AIXHR)S IS 7|50 £E.#9/- 20| XHA0A
o SEOR 7|5 FW AlAE Meto] ©sts Su

2
[ H2[J0] ZOtX| &7 4h-d 0] ==}

AKX LS HO| Key
Enabler

AI(+Data Analytics), IoT, 3D ZZI &,
Wearable2| &4 7|=0| 47(} %*@.%OI CH &
S 7=

£79]|, AI7| Key Enabler)

2 Qs 40 H|7} E-ME(3S+1P)7} At FHtof| it = A SHit

b~ LT} -
—

MH|A=}(Servitization

AZE AR+ A2
s AH|A S

0
8§
\‘

s

Fletdel(Sustainabl SHE2} (Platform

R AE-MH| A HEYIS
kS22 HMY S JPRAHE S

8%

ARFZIEES| 2017.3




5 ( N
<E) 2
SEN
20 W ]
.
J
1 WH_ il orl rd w__*u.
ML kio ﬂ .x_| m_u
< H g5 E
0 . Kl &r no K0
o ) - 1 Ho %0
of <0 B s
1 Klo 2 ol =
T ot el | X %
X0 or 2
N <k o
il
1T () O
a1 ©
i N
<d @
= oK
E T
m X0
KO
M zo
o] «o
Ho <
oy
Hd v
—_ IF
& O N
= 570 101
10 = ol
— I ==
oF = 30
N & E K K
T | o RO -
oo & ol IR 140
== 2 O_I._ H K =
= O = Hin
S | _.AA_.o ._M_. jol
00 w~ 0 ofo
B = 81 R
31 = ar
=S CRE ®
K
4
N
g J

V|

| 2017.3

H|0]E

F




Keit

by e ke

= O|=x* o AL O = L N ~
> 4K} M E AL, =HMHe| MES flofl EM7|=, M=, 25917l 52
. (YHI|E) ADE AT Mubg THGHE L2 MY DRI H
= (8E€HIE) A01E Mul 58 SAEZE Soll ME2 7IX| & EE
= (H39T) A0rE H=F 7[Xpx 4H Zofe] Al EE 7|2 & WS
AOHE 3187 M
o df7|=: Md7|&, AtEg2d/|s, 8207, XAHEE/RXEF 7= S
o 82MF: 4Xt MEAHO| HHT|=(XMF)0| 8= S F(Platform) EE= AOHE Xl=td MHE}
® MBARL: X222, XEE 7K S 2B (Track Record)a S8l AH|A & S AT T ¢
AOLE3} rlstAs) ESE3} MH| A S}
(Smart) (Sustainable) (Platform) (Servitization)
o 5N = Hg g2,
SRSl ADLE Mut Mgtz Mt 35 ENE S 531,
SR EA MHA

-----------------------------------------------------------------------------------------------

............................................................. . -

: - : ’ Ke
M|, RHE28T|E, F Enabler -
L gd Igygxles S¥H07E, (KAl A ToT Big
E ZaiE 7|2 HIE7IA M7 = ; ' '
honElIE AEASTEIES 0 N\ paws

~
~-—_——’

,/

llllllllllllllllllllllllllllllll

4







Keit

AH17| &g E

Lo
pal

RO
ol

)
<)
<J
K4

1

3
=

X
—

==
o

.I

4
60%

(HcCam

= (%)
40%
30%
20%

ES5HS

X R
& N
— 0O
oM A
®
L)

al
=
2017. 5

TETITHA|

=)

©.37.0%

2016

(HCGT)
31.1% ..o

2015

3

Aol d

|

o
Z|XExHE] A

-
(=]

CH
2014

al
x

2013

|2 2 LNG,

2012

7
xPESHE S3 Mt

2011

el

=]

X
@
~ .
<,
)

2010

= ko] |

XH

30,000
25,000
20,000
15,000
10,000

5,000

3

>




27| &g oe

o

0l0

B
Kl

K
<

{o-

e

ol
10
nO
ar

[

RO

» 20| 2F 17002 2/2| R&D £X} HE

oF H|Al

H}
o

o 4=

- 7| XIxH

LNG

==
s

8r

oK

ol
<l

k{0

il d

F

K
ol

F

> 107} CH

1




4xt A S 201E



keit

ghaAle]| eIl




keit

ghaAle]| eIl




=]
= 9

keit

by e ke

ADIE 20| Ho)

(1 AOHE &(Smart Ship]OIEt P
1. ZM-5|2 S 7HX|Al&1} HAE|O{(connected) FEHQ} MH|AE X335l
2/ (remote)2 2 ZITHSI £2|5HH (monitoring & maintenance)
Zl& oHyX|2 H5tn HFEHO| HE2 X}S(auto)- & F 20| 7tsc MY
E

2.

3. =

4. AOIE & MH|A0| HRHICT 7|=, =8 EF, IUe| <t
5. 20t

O 20tE &2 94d JIs

MONITORING

s - self diagnosis

Smart
(((-))) Connectivity Smart Control

NTROL/OPERATION

=x
X|SH oA X5H Hof
Efficient - Smart : | ¥
oo | Enerey @ Maintenance A
2=2H oYX ‘ A SX|HS 7 e

—

Self Diagnostics 4~ Autonomous
1;’/‘ & Safe b Navigation
ok / FIGH

Djaje] ADLE 4§ FAT} MH|A Eazoj2 olg 15 ‘




ADHE 0| JHRIALS W -

..........................................................................................
e

v
Remote/Autonomous Control

v Folsh SEWX| > etHd M1,

v ZHZER RIxU>HREEHID
v HYZ7tA control > A1 H 2HE

Performance & Operation Monitoring
v MEbAzof ute, S 9X| 2
v DEIEIR| ME[A /DB M
v 0&M 202 AtACHZS}

+ Condition Monitoring

; FH| Hlo|E| (UE, MH| F)
23 ojo|E| (=2, EY, &
OtH Ci|O|E] (=i, =T =, B
2Z HIolE (2M, BiE7IA S

TNENRNRY
ojn H1
~ oln

-

Berth Planning & Optimization

v duebol Hetet 9K, x| § =l

v EUbdid g, 2R E dA
Digital Reporting & Communication

v 2M I oA, d @ ar HF7 LA o]
Green Measured Compliance

v HEIAFEEFSS>EZEAHD

Self Diagnostics

v BigData M, 1% Ttk i
v gH| D% o x| 2 ( )

Smart Maintenance
v VR,AR7|=E& 0|8¢t ¥4 |X|E+

Real-time/Seamless Cargo Tracking
v" Door-to-door Cargo visibility
v HZE3E EF 2=z}

Il * Remote Audit & Inspection
Q v A AL Risk-based Survey
v Jdutof Ci st £ HT History HH SHE
M3, Flag, 2

.
...................................................................................................................................

Energy Optimization
v’ Trim/Draft | X2}, HiZ 3 H x| 23}
v ZMNE aEs Y P2 A

Autonomous Operation

v MY sE

v 2 xSz

....................................................................................




27| &g oe

L]
el

Korez

~01= 29| )it

Kir

0O
—

(Industry 4.0) 24 &

b

2t

i 2

==
=

oy

O_I_
T'__CC>>I- 70:|E 7E:|§->|1

A

I

=0
=== S

O =Ma 9 7|Xx) LA

N
—/ O

) A& o2 3t

A AR OM(ZE F A H 4

A
=

A4y

| CH-S:

A

- M=% AH|

Xt
o

Xt
o

ol

- ICT 7|

1




Keit

by e ke

=4 =, TEE, H 7| 20|, =
MUNIN (EU Project) AAWA (Rolls Royce) ReVolt (DNV GL)
Unmanned bulk carrier simulation Unmanned containerships Unmanned container feeder vessel
Combination of Al and Combination of Al and Battery powered, territorial
tele-operation tele-operation waters of Norway

2=

e
==

LNG + diesel
emission reduction

SSAP (JMEA) Green-Dolphin

(CSSC)
Smart Ship Application
Project to support loT
application services to
access ship equipment
data easily

Digital modeling
and remote control
with real-time data
transmission and

collection

L g
5B

-

Propellor  Equi.  Assem. ) —
P q Equip. Str. Opti.  Mold opti. Air bubble




O F

“AOIE &19] ZHIA

CHIG 222%T, WX B

- LI2 7|48, 81, At §2

I

General cargo annual costs

27%  mcapex

B Manning

HE Insurance

W Stores

B Maintenance

% Administration
17 % M Lubricating Oils
2%
Fuel
4% W Fue

OlM(Unmanned Ship] ZHId &

W Management &

,tmﬂ¥?
(o)
°

J>

Keit

US4t & e

1(EAZ0[2)

AA, 52 57t
ELT T

20 000 dwt general cargo vessel

Cost [cnt /ton * nm)

Transport cost (cost/ ton* nm)
2,50

200 -
- s 4
1.50 l 22%
> - D m—
1,00
3 i : )
0.50 Conventional
-=—Unmanned
0,00
S -] 7 8 9 10 11 12 13 14 15
Speed [kn]

.




OIOHS,Q—I ﬁUI'E ﬂ JH%‘ E&ﬂﬁiﬁ%ﬂlﬁ

=0T

H =XA—s|SA} 'AFS-SSHAHHE A|RFM A 2 =21}

= T A|ZF | 2017/06/08 11:25 + = 9 cee = —+ —

"SHetAlD SOIXF =H-sH2AtAI 2ESAE S5
XE2SA=HE e 250F A= AIEEHRE &= 7l

O[5, 2H A0l AQIEMY I AIZH - Project ¥ "i-Dolphin”
M 20154 128 S MUZAZITHCSSC, S XIH ZMAD AODIEMYEJHE MIE
Muk M|, A7), CSSC S|, SSAIQL &Y : Project ¥ ‘i-Dolphin’
Smart demo ship 22X SH: "Green Dolphin" - 38,800 dwt bulk carrier.

B %= Automated Ships Ltd?t ==HI0] Kongsberge
MIA XX FO1 Xi=s9F A8 24X MOU HIE

- DNV GL, Norwegian Maritime Authority &0
- 2017'd 1& A<}, 20184 280




keit

27| &g oe

o

E =

=]
<|
ol
v
=

1o 2at 7|2 E ZLHE 7ls T

AH
=

Al

X 28001 X CH
- 2MICH(Smart Ship 2.0, 71 &): ZH ¢, M2 a8

- 1MICH(Smart Ship 1.0 7| 7HEh:

g A

;

B

(2012 7H&

P
Lu|

<I

ol
]
7l

g

OH

B0

é%
%,

ls)
ok N
S K
= =
16l
00 1
op o
= Mo
R
=l Joil
- Ko
du- X
= o
ul o0
il
H =
w10
00 =
0 Zq
K4
K-
of Ho
K- <0
N

P
[e) .
OI:

50

i
DUEE oz

(=]
o

oir
|

SYKRAAY

TIOIE} S SN AL

Add
iy |

1

DO NEIITEK| MH[AAMH O = 2t

(DATA 7|8t 10

0l8)

5 3

5447

=
o

& TITHCBM, PBM)

Sest A Aftermarket 2 XHS| At

i

Hio

or
=l

<

K]
o

N

Kd

<4

=2 2 AH|

-
O
—

(

Smart ship Al

2




U 3A19| ADIE & Jl& WL o gy et

(] HRZMHY
= XE2F7IENE
= Fraunhofer2t &-& 71 (2016)
= ANSAIE2% A|AH), SCCE 4 M of MH), ISSKIsd
A A2, SWR (Strategic Weather Routing) 2= 22t
= AN d 7=
= XA Weather Routing =2 1% 7l{8f 20161)

= AT A 2W g2 HH HE (0174)

= Platform 7|&
= VIP (Vessel Integration Platform) XHAi| 7L,
L& HIAE ZI 2016')
= 7|E} Smart Ship &% 7|&

= DIPS(DSME IP Based Network System): 4L{f &
A 79 4 HESA M MH|L, 883t 2tz

= CMMS(Computerized Maintenance Management System):

» Work Efficiency ; Equipment Failure Information
c— » Equipment History Analysis Management
é)l-kl/_ EH = PLM A | ﬁ ED“, é)l- o gl- L I-E & Management » Material Management

» Work Order Automation

= MEF2SHH|O|E &1 BLIEZ A|ARILNGO i, iR 2% =

S




=LH Al ADIE & J1= JHE i 4

0 44 539

= 'VPS'(Vessel Portal Service-A18t & A{H|A). MEIO| 2SIAMENE SA0|A ZHA|, H|O{St=
AAE 20119 7HED

% EE:’-E:I]I) old 7HI:II- (2013|_=| 7HI:II- QII= X-I Al A

= 20LE 8 INTELLIMAN Ship: MUEFN (A2, o2 & MEEFHKX|s M
2 ) 7Het = (2016 ~)

Ho

INTELLIMAN: >

' “ Shipping Company

SSWS. Smart bridge

Fleet monitoring

Navigation
optimization Immersive
‘/ remote control

Situation
awareness

Smart navigation ' AN Shipbuilder
system 7

= = “  Condition
ICT Infra 0 15 monitoring
d 1™

Integrated

Diagnosis &
network

Advisory service

Unified
control system ] Smart €S

.




= =

[] =8 Peer Group LHEZ ICT 8&€71=

- YUE Top TierdiA= ME2 71X &
ZYE M1 7|=0 ciet EXp7t 50{L}

2 =AHI ICT 3

(=)

[ Peer Group & ]

M
o
o

| MAERSIC Remote Container Monitoring loT otF MH[A
YIOE# || siengEquazstzoz || BEDaR | e my

keit

by e ke

Implication

“Advanced” - M2 2 7IX| &&=

nnnnnnnnnnnnnnnnn

E L IR O N AN

GAS

2L ETY =N Big Data

Condition Based Maintenance Big Data

2472 Data +H/EM Sys. Big Data
4 2|& sys. ;2:"}:

™ M4 vSAT AX| Satellite

v Peer Group S0ME ICT 8 7|

TA7L A EE
- Top tier : M2 7}X| &&=

- Others tier : SM Z%2 X1

v’ Biz. Field §°8 & 11H| 7|t E= ZHEY

A3 71500 CHoA = EXt g

- GHG, CBM &

v' Paradigm change - ICT is Essential

“General” - SM Z2%2 H 1




010

ol
ol

g
K4



27| &g oe

o

CH

=12
2t

Z R&D A1} AL X|

o8 At

K4

A

H
0,
H

BEE7ZIS/HE Ar
BUHE T 7| =/HEA

&l
=
o

=g

A
=]

7|8 ALY

UE7|270E Ab

o <M

Argel X|

KIO
<M

o=

Ofl M & |
O Y 71X 9] o}

Klo
<M

S
Klo
ol

SOo=

=

m A

ol 71X 2] 2

10

CH

-1
2t

S8t 7|xt 7H'E/

7=

2




v A3 sSAP(Y£), i-Dolphin(E=), Munin, AAWA, Revolt(EU) S
O AOLE fo| ME7| Ba| Mu|A X 28 ZHAY g

v AArel Y ol =S Sth=olE HIF X MH|IA WS

ot

O ojejel A0E €2 2 MH|A XHEetz Z8E 2

-1 =2

v HAIS

v % B (Industry 4.0, Smart Car, loT, ICT) H3lo]| 2 MI|&

=M 7|=3} thH| == MH|A 25 7|=9] 7T

AOLE

2

keit

by e ke

8 AZFE

.




27| &g oe

o

8 MM R&BD ™E, Industry 4.0s AFY

[]

ol

al

I

b x|l o|X| &

-
o
[ =)

o]l Ci

A

M

t OFA (2016.10)” 22 =

Ho

1l

m O X]

[ 20LE A{H]

MA )

CH(loT, &l 0| E, AI, 20t

=12
2f

7129

2




keit

by e ke

£, 16.10.31

JlE HE

ub >
p (MEtRSLBtA| A S EARH ZHE GG S AJEHA|AH E
llllllllllllllllllllllllllllllllllllllllllllllllllllllllll < duraig HoolH I(PJ) x (ﬂN;w }Eon D| -Ll!-E_I.D) 7|HEOD§ ;Fh| 5l AEFPL]|AOHH&[|)§I-§E%H |J\ HDF)(}ug
r ([@%) Bz, B2, HuTe 52 aaom 43 Y ol=lE 7o vty it Sl
oz HHE M J2UAE +U =
b @) B3l HES SUS G o8 H4HE 3 28T HE Y > (EARH ALE) Hyduel NETYY A28 STHL JHe] 84
nl | & b= =l AL Al oo =
» (§A1E4) 4% 23 A 4T U0y 24E B8 4Z, 43, 9 A A2EE AL sedM LA BHAE 28
Ao Mot 3o & 2x.84 424 HE » (ADIE AlM) A7l 9MY| g o dAE ANEMME S ZhlE
4 7 KA MBS A mUEiZlo] 75 AAd A
AIALO] XFX 2 OIS X XH _ AIAIOY O :
O MM =S AACH MNH| - A&y DIEEHOR], “16.12.21

B (e-Navigation) A2ArME HAX|A - 2SSE2UEHS MUIAIHE X HdE1S FH SUT H1=

B (K-ICTAOs) A0k ol AIAH =8 ?iStHoT S X BHI0IH E4 JISIHE
XIE

B JIXHH AIEEIIE f18 M9 ICTEE Sl &@3UH P

| m
I'.*..
OI:I
2
Ol
o

.




27| &g oe

keit

o

25

by

L=

m AODE £ M 7|=/7|Xx] 71E U HAE Hj

Klo

R_r

or

<lo

2| 2|2} 50|

&

B 75

[] e-Navigation, K-ICT4.0= M| ¥ TNt 8¢

ol +=£L9| e-Navigation, O|2f52| K-ICT4.0

Kk

Bl

3




keit

27| &g oe

ol
_U._m =_°
Y|
Ki
<0
——
{10
el
Ki
: ALy ~
: ! N
=) M. M.__
=
he ok N
oK 8l
\ <l —
\_\ = _._._O ml
T un| Lln_ il hrd
<l T 4ou 10
< _ Rd T oo
T W o o
G K & i
= 3 ™o ofl Ho o
ol —————\ <F ol = —
=(l | nExayiz=
D L 2 AT
all (X5~ ﬁ_,.w K 1l 3 RO jo0
o i~ T ol = _— _ OH <
M pll O_u Ro N K . =
> | e =x ®N z0 M R MI_ =
nE S @ omp ®F of R/l ol
\ = = of a2 0
du ha c OH
— N~ H__l - o
T oD LT R B
H |3 T TR
o \ | al .._AIL _A_I —AI =
=0 ™S TN "W oo H
O 5 0

3

Hof MH|2

- RS




keit

by e ke

m ADIE #0| 25 SHE J)
- AN g2, AY EY, Mt M| BUEY, 97 BX S XYt 2F #F U
QlE{H|0| A
- Mub U GlO|E| SA EET} MH|A M4 EE X2
- ADLE #o| FH 3 U XIS, WL, 05, OJAIRWS I8 MH|A L FH| 28
o7 62
m 35 SUSo| 7|kst WY 7R TN
- oo|E| EZoll Z3Hst SM U Bl HHl/7|XHHY
- ADLE MM 3 F[O] 7|2 EF3} Agke 44 i i
- 8jE|o|E| 2| X Ejo|Ef Hot gmsss g N
m ASHAE 7| 1S
- MM e Y AS
-S4 917 B ME
- 7IXERH AlE WIHE 9




keit

27| &g oe

o

=
=

HS Test bed T
A7l 7tset 24

5
- EU2] MUNIN, & =29o| sSAP = 2HME Zt2 0|

o= Ao &

2
=

- 0ll) =E40] :

xy

o 24
=

o, &, 27162 &89

ZAIX2] olN 48

Kir

_u_l

1)

H]

ol

<0

%
of 31
K Uo
r =i
BT wo
of =
g
ot Aﬂ
Ld =
o ¥
Al o
= HE
ol w0
~ 0o
= o
K ™
~ Mo
0 e
.ﬂ —
H N

Bl

ofru

HF
=

f, 71 XX 7H

of CH

=
o

- SOx, NOx, CO2, Had = X

3

ADOLE AMH|A* H{ZL|ARZO| A}

at BlG|olE, AIlS| HAIR |]X],

- e-Navigation
AOLE 7| KXY

s

Mool g A2 75 A 7| =

3




27| &g oe

o

H2| 748

o= {48 M= 7 7

ujo

b
=

- ©, 18, HE 8|, = A

o

Hl, AFA] MY A5 2H|2| HH=t €L

o =
27H

I

oF

Al loje] &2

2l
=

X0
o0
mr
ol
=
K

ke

jod

ofn
$Hl

m ICT 7|

joIf

3




(1 S

ADIE & Y 2EH

20173 R&BD M =H(KEIT)

)1 OiHEN MBI, 2016.12)
AOIE d Jl= =EHIKEIT, 2017.03)

ZUMNSMH S

keit

US4t & e

1 ©HAl(*18-"20) 2 TEAl(*21-23) 3 THAl(*2-'26)

2017 || 2018 ||

2019 || 2020 || 2021 || 2022 || 2023 || 2024 | 2025 || 2026

ADLE # S AH|A TR

[ =o=2

Es

1]
ol

ZE ADIE ¢ 27 AZX

AOHE 5] Mul2 2

AOLE ¢ =4 7IAH 7HE

A = WS = A

._--:"‘.;- T I:.

sfigted 2 7|1 LNG H= =71 7| 20LE MH|2-7]& = i =A==
] IT= I

AL BT F7| 21 AlnEl = =tE /ATEe| | anpEHas ey

R XIEtH Kjsa] aut : <= 2=
e-Nanigation = sa1T :

: ##f ELS

Srrﬂ'tﬁ'qhﬁ'g — - = o _

ﬂﬁﬁ‘gﬂr%ﬁ?l‘? »

A




keit

US4t & e

[ AOIE &

- AZNQANIM MHIA Mol Toror gsot Mgjog . o=

[Epe Dy By = |

- ADKE JIXITHO| o4 Z3Y
- 3 BEE, 3N M - B NE

() ADIE ZMA[MA 2 A

oo —
- 4X} MASY JHo| AQIE A =E Ax

-4 4 Ikgo EF M

- MAIZ BUEYS SO O JhA

HAZE DME] ToT ZAE

- CjolE =E/A 32

+ B3 Cjsto|~ Hof/2E BIG DATA 2345

- A AT

B P
[/ES

e

Charety | “; ﬁ/@ﬁ LIES
IoTSW /
2HE

IoT, ¥|CJO|E|
g A3







