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2 HIt}

a2 ]9 ol AR AR Fojel Heo] wet vt theksitt. IDC&The
Lison Council(2018)2 Hlo|E] A|AFe] HQIE Ho|HE 7lgoto] AlE U Au|AZ A
ABAElE OAE glolg AJZeR Aol 9t

=7PE dlojg AFF9] +E SHoA ul=o] 7R aH, dEd AFEE I HE0]
713 wh2A] Z7151L ek Elole AgHRE Holg B 7199 Mg 7o s Ak
=, glog 7|9 wWi&d oy #A AEFY IS/ #al, 7 =719] glojEo
gt 7= A= W 7190 AJASE Au|A9] miES 7|Hto g shal Q.

n]=9] AL 201449 1,2109 o)A 20174 1,6959 S8 ABH+ A4S 11.9%
2 w2A JAotal ok B E = ti7]d F49] S Holal 9loH, tiforA] X5t
FopojlA A& HolA] Folal = Al &A1ttt 20149 ICT FAF tiy] go]
7199] 49182 10.0% AES el ck

EU9] 4%, 20149 5929 G204 2017¢ 7579 & AP+ AAE 8.5%= wf
27 ARSI Atk F47143) HA7|do] FEska 9o, TFdolE /i o w
qiZidolE et FFHolE7t &2 vlE-S XASIth 20149 ICT F4} iy dlojg 719
9] £9152 8.7%= YERdch

rE o] AL 20149 2599 oA 20179 3239 GEE AP HHAE 7.6%E
Aotal QAL 20149 ICT A1 5] wloe 7199] =ol82 24.0%S HEhHL Sl

3¢

o

Q.

, 20149 629 2ojlA 2017¢ 739 282 dBHF AIFE 5.6%%2
A7¥etal lew 2014 ICT £4F diy] glojg 7|49 &2 4.0% oy, Batd

dolgge waA Z7kst my, olgeloel BT & Ak SFolt



M1 CIO|E 7kX[87te| EQ-d1t YHH Z=H|

[Z 1-1] 2014~20174 Q3 Ho|E{MY] 72
Bl - 9 gel, %

CAGR
2014 2015 2016 2017 (2014~2017)
o= 1,210 1,345 1,504 1,695 11.9
EU 592 633 696 757 8.5
L= 259 280 297 323 7.6
st 62 61 70 73 5.6

At=: IDC&The Lisbon Council(2018), iME

F93 gojgl7|dS BH vl EU, 98, Bkl £02 Yehtal Qi o714 Hlo]
El7]99] 9= dlofe] F, HlolH A4k /8- E8ok= 719 L3ttt =< dlolH
7192 20149 277,8217H004 20179 302,810702 S7Istlew EU= 20149
243,60071°014  276,450712 Z718kdal, LELS 20149 9591970914 20179
104,6647N, BEba2- 2014 34,84071°14 36,3877 S7F5t3ith. E3t, ol2gt glo]

Bl 719 9 SV 18 5 A Hoz A0 9g= mAL Stk

[E 1-2] 2014~20173 Q= HIO[EfAH] 7|
9 =, %

2014 2015 2016 2017 (201C£~62F(; -
0= 277 821 283340 | 289556 302,810 29
EU 243600 | 249100 | 261,450 276,450 43
e 95,919 99,001 101,612 104,664 30
JETES 34,840 35,456 35,979 36,387 15

Xt&: IDC&The Lisbon Council(2018)

o3t glo|EjAtAY] AAIH avi= AH avel 7+ avzE TR S Q) o7|A
tlolEl4e] X &k= dlolE ikt IAH HE H2RYA 5] o8] AAH ATt
=, T vlole AE 9 AH|AY 4018 7Eo R Al u=] A3 k= 2014
| 1,1579 2894 20179 1,324% 22, EUY AH &dk= 20149 5699 EE A




I. CIO[EMY AIE i

20179 7579 @2, 4&9] Ay a7h= 20149 2499 D04 20179 349 Ee,
HeHe] A avbe 201449 629 2ol 20179 749 292 HAAEAL Q.

1t

ol

B 1-3] 2014~20179 ZHE &3t : =Y
o) ¢ o g, %

CAGR
2014 2015 2016 2017 (2014~2017)
Ol= 1,157 1,272 1,264 1,324 4.6
EU 569 606 623 757 10.0
U= 249 267 319 349 11.9
gerd 62 64 72 74 6.1

Ake gE&sitie A 9 3 ZEAA FHs) B ARJoA HolE 242 EHE
ARk el Aalshke a3, Holy 7E 23] o 229 i Eole
a3 5ol o ¥ a¥= HolEARId] &1t 7Ido] Hloly |Hke] AEt Aua
EEIGOIA Bf Ao niE RS FFTs u AdS AR ARdelA T He
ado|tt. vl=2] ¥ ¥k 201449 539 204 201749 909 €=, EUS] 38
A= 2014 239 2ol 201749 399 2812, 48] £ A= 2014 109

2

204 201749 159 22 78I

Hl=re] AAIA mvk= 20149 1,2109) 2EollA 20179 1,4149 2==, EU9| A

2 Bak= 20149 5929 2eloflA 20179 7969 BElE, 29| FAA adks 201449

25991 ZEellA 2017 3639 €2z S71 B A4 avke 201449 649 2
oA 20179 78% EH= S7ISIAH.




1™ HIO|H 7X[H7te] Hedut A Z=H|
[E -4] 2014~20173 2Y a0t Y SUE st dME st
He] o 2, %

CAGR

2014 2015 2016 2017 (2014~2017)
0= 1,210 1,345 1,349 1,414 5.3

EU 592 633 656 796 10.4
U= 259 280 333 363 1.9
Hefd 64 67 75 78 6.8
Atz IDC&The Lisbon Council(2018), AMrtE
T SHolA EUZL H wiEA YRt

A<
T &

B uj=o] AAA gyk= EUQ] oF 2ujolut
o} GDPHiH] ZAIA a3 H|52 EH, 1= 20164 0.78%°4 20179 0.81%=
3.8%p Z7II9.oH EUE 20164 0.42%C14 20179 0.52%F 23.8%p 75t

SUWZA4AHGDP) o] BAA G3kE AmEH ohgat dh GDP tie| FA1A ants

o+ %, %p

[E |-5] 2016~2017'3 GDP CHH| ZAHMA &1t H|g
2016 2017 =
o= 0.78 0.81 3.8
EU 0.42 0.52 23.8
4= 0.93 0.95 2.2
HetEl 0.16 0.16 0.0
At=Z: IDC&The Lisbon Council(2018), XiME
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I. CIO[EMY AIE i

[
_

(2 = )

U HloJElA] AFRE 142 3,047 ¥2= 20169 tHH] 4.0% 4ot om
201095 2017974 A7H3E 7.5%S HERHIL Slcth 20108~2017E &, dlolE]
EFAL A% 13.7% 7375t e™ HolE AH|A 7.0%, TlolE 5 A" 6.6%
35t3t. HlE SHA dole] AulA, dlolg] 754", Hlole &£574 o2
ek ok

[E 1-6] =W GIOJEIMY AR

4 d %
2010 2011 2012 2013 2014 2015 2016 | 2017(E) (20(1:92217)
OO &84 | 6,725 8,717 10,497 | 10,769 | 13,619 | 14,124 | 15,720 | 16,536 13.7
HIE 7.8 9.2 9.9 9.6 10.9 10.6 1.4 11.6
E[lo]1=]

5. 74MEl 37,407 | 43,180 | 47,715 | 49,985 | 563,730 | 55,280 | 55,850 | 58,565 6.6

HIS 433 454 452 44.2 43.1 41.4 40.6 40.9
HO|E MH|A | 42,242 | 43218 | 47,317 | 52,258 | 57,329 | 64,151 | 65,977 | 67,946 7.0
HiE 48.9 454 44.9 46.2 46.0 48.0 48.0 475
A 86,374 | 95,115 | 105,519 | 113,032 | 124,678 | 133,655 | 137,647 | 143,047 7.5

HIE 100.0 | 100.0 | 100.0 100.0 | 100.0 | 100.0 100.0 100.0
Mz 1P |5 2SR, 2017 CO[EIAE AL

7} Bopd AStEE HlolE AH|A, HolE 115 14Y, HlolE &34 A7|= UE
U SEFE APAFEE o2 Zth HlolE AH|A A2 20134 °o]F A 7.0%
‘Fgatal lom, APt Z7)= HE AR, HolH £4 A1, Hlole A A= vEi,
dlole] Azt Hlolg B4 Alg 2ok J4EC] & AoE Yehdth
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M1 CIO|E 7kX[87te| EQ-d1t YHH Z=H|

[E 1-7] HIO|E MH|A SERE AETHE
B9 9 9 %
2013 2014 2015 2016 2017(E) (20%?3217)
B HS 48,284 51,985 58,171 59,854 61,575 6.3
HIE 924 90.7 90.7 90.7 90.6
HOE| 24 HB | 2,266 3325 3,601 3,529 3,662 12.7
HIS 43 5.8 5.6 54 54
Cf|OJEf 7zH 1,709 2,019 2,379 2,594 2,709 12.2
HIS 3.3 35 3.7 3.9 4.0
T 52,258 57,329 64,151 65,977 67,946 6.8
HI5 100.0 100.0 100.0 100.0 100.0
Az e [SEREAR, 20174 HOJES HEEA

=

glolg +=-AdY A%

20109 o= <

Bt 6.6% 735kl gloH, Hloly 52

HABE A7F 6.5%, TlolE ANE AL A7k 11.2% SISt Holel 75 AL
dlole] ol&-Hel, DB AA- 7%, 714 Helg lole] 75 oS k. dlojel 44
o AP lole] 4A] 299, Holel F4 7143, dele el 5744 289, ol
A A4Y, dold B8 A4Y 59 JIe Pk
H |-8] HOE 15-24E SEFE AEHE
w9l o 9 %
CAGR
2010 2011 2012 2013 2014 2015 2016 | 2017(E) | (2010~
2017)
OOIE 7= | 36,610 | 42,374 | 46,865 | 49,021 | 52,673 | 54,142 | 54,571 | 56,893 6.5
HIS 97.9 98.1 98.6 98.1 98.0 97.9 97.7 97.1
HjojE Zed 797 806 650 964 1,057 1,138 1,279 1,672 1.2
BIS 2.1 1.9 14 1.9 2.0 2.1 2.3 2.9
A 37,407 | 43,180 | 47,515 | 49,985 | 53,730 | 55,280 | 55,850 | 58,565 6.6
BIS 100.0 | 100.0 & 100.0 100.0 100.0 100.0 100.0 100.0
XE: Mo |SHEEAME, 2017 H|O|E{AMY SIZIZAL
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. HIO[HH ALY

3]

&

glojg] &34 A 20104 o]F ABF 13.7% A9t 9low, A 7)== Hlo]
EHo]A TAARI(DBMS), tlold #e] 59 &A1& Uehe, Holg e, HolH
+3, dloJe] A4, DBMS £oF9] gggo] & A= Yehdtt. dojg &34 AR
gl s gRESR FRE S 9k 20174 71, 4F5E tolH &34 wiE
H|S2 335(26.7%), 78 A8IA024.7%), Az 774(18.9%), B41-1[H0|(15.7%), 28
(10.4%), 9= (3.6%) &0 YERd},

2 |-9] HlojE £

M Z22Y AERR

999 A %

CAGR
2010 | 2011 2012 2013 2014 2015 2016 | 2017(E) | (2010~
2017)
DBMS 3,169 | 4,272 | 5,301 5488 | 5,502 5727 | 6,148 | 6,192 10.0
HIS 47.1 49.0 51.0 50.9 40.4 40.5 39.1 37.4
Hole &2 | 1,237 | 1,516 | 2,075 | 2,489 | 3446 | 3574 | 4,022 | 4,417 19.9
HIS 18.4 17.4 20.0 23.1 253 253 25.6 26.7
HlOJEf 2~ 448 570 517 622 1,076 1,115 1,345 1,382 17.5
HIEZ 6.7 6.5 5.0 5.8 7.9 7.9 8.6 8.4
HOE &4 | 1,006 | 1,274 | 1,401 1,169 1,121 1,157 1,249 1,328 3.3
HIS 15.7 14.6 13.5 10.8 8.2 8.2 7.9 8.0
HlOIE EHS 1,389 1,426 1,611 1,821 9.4
HIS 10.2 10.1 10.2 11.0
HlolH =& 686 949 942 855 883 918 1,120 1,127 7.3
HIS 10.2 10.9 9.1 7.9 6.5 6.5 7.1 6.8
H|0[E ZA 129 136 151 166 202 207 225 269 1.1
HIS 1.9 1.6 1.5 1.5 1.5 1.5 1.4 1.6
| 6,725 | 8717 | 10,387 | 10,789 | 13,619 | 14,124 | 15,720 | 16,536 13.7
HIS 100.0 | 100.0 | 100.0 100.0 100.0 100.0 100.0 100.0
Aa: el |5 YESAR, 2017H C|O[EMY SHRZTAL
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TR, 1871 27, ARF85A B 7IeRS7IEol Hofsta] 230] 7|eHS
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7IeA8HEE Z83P7] flste] Fdsiitt. 7IeAl SR A7 HTICB)R 7eH 357
w3 =7 4HCIH(KED), Uo7 R, o|ZuE 4714tz Al&etgler, ol
tqin], SCIg7Pg Rt Zo=| it

14



II. CIOIH 7IX[E7IE fIet 7IEa8 & 7HRIE7 Al 24

J
il
i

— 71 ——Tr ey

1
540 5 487.8%
75.677.250.T a g77.67558 8468408
70.071.8° .
7.3
5.3
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58.158.459.951.
55.3
50.252.8°
747 8

5325
20.0*
275
20827 430332.533 7353
225
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Cad 1-2) 71228 U=

0 — L L e e e e E

@Waw%ﬁawaa%gaﬁ
_.¢;‘\’\~? CRCICICIN K b‘go‘.\b‘ RARRIERINE A

3@@%&%9%$?
<

k-1
B

X2 : HELBE

20189 9¥ T @A, 71&a-8 A4 364.8607], 4 FAL 159.3% YO Vet
3L glo] v whE &= et Fofo] 511 . ZleildthE At 7eild

g 39 F A L SAHEL B A /1ol AFBFo] F7RE ol Sz
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TS EINE EI0JE] TEXILIt TR} HRE Ft|

[E 1I-1] 28 71528 M%)

ZE 14.12% "15.12% 16.12% "17.12% "18.98
4 22,165 149,214 268,453 397,863 517,495
ea | M 1,753 16,328 30,360 39,641 40,227
oy | *EY 447 1315 1,390 1,382 951
. - 3,840 24,655 44,155 52,072 53,680
+¥ 830 1,956 2,769 4,521 5,553
=0 7,464 91,267 129,219 180,367 230,800
gt 17,360 107,983 145,411 180,771 210,328
NE | 22 13,123 78,018 110,646 152,326 190,138
o8 | KEBAILI 17,709 75,629 100,996 144,835 182,868
M| 74 3,610 5,049 6,773 8,479
sc 51 2,715 1,925 1,966 2,289
ad 887 11,420 23,551 33,766 43,085
i 391 3,240 4,358 5,277 7,623
Ay 1,544 16,833 25473 35,541 45,396
ed | 2 1,510 20,931 34,015 39,341 52,730
B 9% 351 354 355 405

HE 4 375 425 402 581
& 7 89,247 605,838 928550 | 1,277199 | 1,592,528

N : M2

[Z 1I-2] 288 7|g38 U+(EX)

T e '14.12¢ ’15.12¢ '16.12¢ '17.12¢ ’18.9¢

71 4,064 25,983 54,417 86,315 113,546

o At 148 1,191 2,149 2,560 2,383
oy | *EY 33 79 71 78 46
- 58 692 4,786 9,797 13,677 11,162
38 21 164 203 384 625

=20 1,352 20,357 33,887 47,825 61,128

AlSt 2,696 22,598 38,293 47,844 56,804

NES 22| 2,258 15,741 25,268 33,952 41,387
o8 | KEB&ILt 2,233 12,779 22,050 32,654 41,999
ME] 46 512 722 998 1,330

SC 19 365 283 185 163

A 182 1,917 4,764 7,653 9,771

x 77 783 1,176 1,588 2,332

Y Ch7 270 3,037 4,913 7,386 9,244
23 A 244 3,313 6,331 8,111 12,536
e 77 173 161 150 174

Az 1 % 114 126 230

2R 14,413 113,877 204,599 291,486 364,860

16
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ol Ol4d 13 1.1 10 16.67 13 10.92 1.1 275
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22 X4(Availability)

E24(Accessibility)
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Hst=0{(Authorization)

Ar24(Usability)
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U2M(Consistency)
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XXMM (Relevance)
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GioJe HHO &

(Presentation Quality)

7t=M(Readability)
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£X : George Danezis and etc., “First Version of DECODE Architecture”, DECODE project, Oct. 2017.
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&7 : Oleguer Sagarra and etc., “CityOS connection”, DECODE project, Jul. 2018.
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=X : Oleguer Sagarra and etc., “CityOS connection”, DECODE project, Jul. 2018.
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A AlFAe] APIR HSsh=s 7HM Q7] B4R =0l g Ao E AlgE.

* Q13 o|¥E|(Authentication Adapters)
- %IF OB HolHE tE F IFAE ASsH] Ao ARAE AdS
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II. H0|H S& S3S Al
Q% 3 5 YT sfEch OAuth HAS o] 347} Aegt 5 9IA
g, DTPE Q1% 30] Agle] £LEF 0] Z2ado] A48 Hsses 4

(23 19) HIOJE| O{HEQL 215 O{RIE] AL GiA|

Provider A Provider B Provider C
bdail Data Mail Data Export Adapter Photo Data
Export Adapter and Photo Data Export Adapter Export Adapter

4

= M
Authentication Adapters o e o

Mail Data Model Photo Data Model

VN
®@ @
H

Authentication Adapters

i
®

>

Mail Fhoto Fhoto
Import Adapter Import Adapler Import Adapter
Provider D Provider E Provider F

&4 Google, “Data Transfer Project Overview and Fundamentals”, Jul. 2018

® 2=

A 2lolHeEs F 7] B ofHEY] 2%, Het Hloly AEFX], WEAF

23, = AR, Holx] A #e, oF A 9 /NEEHY} g2 WIaseE g

ARt

DTPE 5 337 710l Hlole] 242 915] ol HElS BE3H- o] et Az 7@

22X 2] e golEde] X3 /I




ekl A=A T2

=Y S Uk
o912 sjolefel Uyt 2= Qelolse] H
E EHE2 24 AAH, AT AAE, SE9E E9E 5 ofH S0 E Aol
FRssi
Ze}9E QlEjHlolAL AEsl RE Hire] FAOE BuEox THE 4 YE B
Szol 2ok A8oHe R BEE Tk
* Worker
- Workeri Zie] 2olejel Agslo] ojgiES Uit
- Workere HloJE] &0l A2 uf vhEojX|1L s Abo] HusH Sa5
= =9 74 ojloley,
15513, S2 o o 1= AR,

COREERE

- Worker= AAE 0]
* Securely Storing Data
- DTPE &34 AEE= dlolE 9] Kok wie S5t
DTPE gAlsked] Qlojd 7H 50t B 548 F47) dolss A%
A = Zo|tt.

3t Worker7} A3AJ st

DTP HS9F2 44| best practicess W=, QoA A
[ol8 & AFstal ASAS HAe Q3
< 5 gUA sto] At

el 184 Q2L AH849) eolde] 2 4+ S o

A 712 oot © nE
DTP A28 tjA9le FA7} A187te] Qast 7]o] e

8740] dlol8g Bt
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(23 20) DTPAAY THLATH YEXE TR

Gateway Server Worker
O I ST D ST D, T e IO IU DT
[} [
Provider hd b
L ] L ]
Authentication Adapter Data Adapters
Hosting Entity Hosting Entity
Database Blob Store

HOIE0] MH= 215 HHEES Soll RZAHHIOIEE WEWD 7IME o= S Hots F0fol1l, YZeE A5 &
TS0l TSt HIEIHO|EE HIO|E{HIO1A0H AMEE
YA D2MAE S HE Q80| 2T 2| 2H0|H2{21E 2EH0 WEY| X 7R 2ie 278 5 Aol

HELZ| 2 77| ARA| AAMOZ blob XA CIO|HE LS 3lot AEE!
&4 Google, “Data Transfer Project Overview and Fundamentals”, Jul. 2018

@ A 2H YA A(System Access)

7} ZgA= A9 AlAdlof] &7E dlolEof TRt AAA HIkS H‘_ Aol dhgk
4HgH A|lojES zk=t}. Hosting entity”’} DTP SAE ZES AFY5HH Hosting
entity= ZF 3aAIA Blo|8E 1L ¥ &= U= 718 8%t o, DTP= 354
7ro] Hlolg H Hgtof thsf| ToistA] gh=tt. o|FA st APIdE = 354 A
Aoz WS 4 W] dwoll EHY 55 2 534K 744 dFs Haskd &

At F7u DTPO olHEE A5 4= AAT ZF Hosting entity= 49288 T34t
£ ZA3It}. ZF Hosting entity= APIZ| S 8% 334 Z2Aotal 2 53A= AP7]
£ 7o Hosting entityE A=} o, ZF Hosting entity= 384 7/HAFE
Ho olFE 1sfof st AREAPL HolHE A E3s] AMESk=A] Esfof gttt

d

101



HI2H HOIE B2 28 SAE0| S4 U AR 24

3) HHZ=(Deployment)
O SAE ZHE Wi Z(Deploying a host platform)
Hosting entity”} DTP IARAS #iESY] 5= X419 Faof 54 DTPE #
2Euto|= sh= B A Ajjo] Fasit.

* API7]| F|5{(Acquire API keys)

- Hosting entity= H|oJHE FiL ¥ = = EE Hlojg 3349 APl 7|1&
FE35foF sttt API 715 539l Hosting entityw= AS 28511 AF5k= H|o]H]
TFAE 2T 5 1, 7 FFAE Yok A4S o 334 32 Hosting

7}
entityZ} 715 Al&ok= A Alold = Aot E3F, A AlFAA = 354

7} 125t APL 712 AFRsk=t] LRt o)) oklo] Zolsok 3t &% 9Jth

« B Z(Deploy)
- DTP+= Docker O|U|A|E ARESHo] AP =E A2t = QU DTPL| EAA
It Agao= gt SHFE 384 E= 24 A|lAFY| DTPE HiEsh=

AAYE 2AFEE AT

« AEA} QIE| H|o] A AB/J(Create a User Interface(UI))
- Bi2E DTP= A5A9<S defot] 912 http ZREZ 7|99 Restful API
S AT Hosting entity= AH8AF DTPE €A AH8E 4= == DTP
APIS|ol UIE 7Hgsict.

@ ¥i2Z 2 E(Deployment model)

DTPY] TAE BHES wjashs YL B4, SUNFA], e 49) 37147}
OIc}. Z719] WAle Aeido] glom, mE §Arlolio] gHe £SHL EAJSHA) oRrh

« BAFA(Distributed)

- BAF 548 w4 ZF ZZFA= Hosting entity7}F Eo] SAE ZeiEZ S 4
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Ptk AMATE 574 35ARt Hlo[HE FaL W& HshH ARANE AE

= AARE 3R] TAE ERES B9A HolH ASS ARRIY dE &
o], Google—b} Microsoft= 2% SAE ZHPES Asta Ut AR}
Microsoft UIZ ©]&5}9 GoogledA 7FH L2715 AlZBHH Microsoftol| Al
APk SAE ERES ARESHA "ok BAFE 2479 AR HolE7t
A3ARS] of glo] 2] ¥ FFAt HolHE Wi 354t Atolofl ATt 27
Hoh= Aot &2 3AE E9E2 Atk 33AE A&o] ARt
Holeh, TS B 3udAZE Bl SAE ESES §A TEsfof sh7]
2ol A=t FAHE] H-go] WAL 4~ Ut

g 21) 2Lk i DS

Distributed DTP Environment

“vl‘
h\d
'f‘h
Host Platform
Go gle / ,\ B® Microsoft
“vl‘ ‘1"4
Ty g2
Host Platform Host Platform

Provider 4 H Provider 5

0] 24 2EI0fM Microsoft, Google, Twitter= 22t Hosting entityO|H DTP O{#iE| 2! H|0|E| 2ES 025610 M2 ZH|
HO|EIE TEE 4= QUL Seit4 2 5= DTP (EEIS 7H1L UX|2t SAE SEHES HAMGIK| =t AlZA= Google,
Microsoft 2! TwitterOllAl 22AMLE ZEXI5R H|0|EE HAS £ QICt 2L} 23X 445 SAE ZHES Ali5|T
QAR koD 2 ABANE SEAt 42+ 5 MOI0IM 21 H0[EE T&E 4= Qi

&4 : Google, “Data Transfer Project Overview and Fundamentals”, Jul. 2018
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H2H HOJE| 2% 28 BHEO| S4 2 A2 24
* 3933 (Centralized)
- TYRSA AlaEZ =41 A39] 7]3¢e] Hosting entity”} Ho] TAE
ERES A5k e 3Rl it 84S AEshs W20l o] w29
TS IAE EFHES ATs| IS v} AEA4o] BES S47H0|
<A DTPol| &old o~ Ath= Aotk SFASSE A|AEE o857 fsiA
FTA7|Y2 TA] ofHEE st ARt st Hoh SIS REo
2 5121 A3 7139 Aol ASEHA 22 HF- AREA] HlolH
of Hdl FHor /JIFEE IS5 5 th= Holrh. wEhA SZARA A
39] 7]l Hi$t Asol BRskal, xR U Holy H3 7]go] JHY
wojof gttt ERF Y A39] 7|HE st=folet HEH A Hl-go| TS
2ol AlAEE FAT 5= s AR ARG Algo] EREE ofof it
« ZL4|32](Self-managed)
- AR A AHFE = A1) S04 DTP BARES ThReEstal
AT 4= Aok A B9 A ABATT A &8s D] Aog
U= Aot AATE] HAlS ARSI 354 SAE E3E A 5
A= AFEAR= ST TFARE HolHE 4L W2 4= Utk o] WHAl9] T2
i AYsh= Zlo] 7lQlo] Adstr]oll= Bt Alo]al AHd &
+= Aot
HZ]o|t}, =Lt DTP HolH

Hlgo
4) Hot 9l Jjol M H&(Security & Privacy)
AREAL HlolE 9] Hot 5l il AE Hos= DTPY] 7]
Aol Tste] o] GARKAREAL Hosting entity, 354 % A5A)7F 471 W2
ol Algolut 7| AA| AAFIS] Htolut JHQIFE gl st BARS &S
7S AlolofA] B-fett. ZpAlgt A off Aoz

2 gick. THAle] Hele e

et
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@ "lo]g #A3HData minimization)

SRR HlofEl AEA] 24xgte] Holgrt AFsfok gttt HlolEE Algt= 7]
Applo] Mu|AE AlFsh=t] Bagtt 24 7Rl dloly Htts A= skal FAsfoF
= oulettt HlojEE Eule 7|8 Alsts 71de] BRE Sh= Be AHE Al
oF SHA|Tt, 71 9o ofd toEk: AlFdiA= tE T

@ AHAF ¢ (User notification)

Hosting entity= AREAFS] HIOJE|7} 0] AIAEH ARGALR stoig WS AMS
T = ¥ 7152 TAE E9F0 45foF etk o AFA| Hule & AR

o Al ARBARE FLolofor vtk wEkAM ARGAL €E Ve dE A

e
o, rir
oz
2l
o,
a!
4
e}
)
)
of
fo
o
o -
=
s
o
filo
T
=
o)
29
ot
A
T
o
24
=
do
o)
=1
<
rlr
(R
o
Aul
rir

golele] UztEe] whet A AR AN ARTORA A SBL WS

Y

® A& 34/H1%= AgHRate Limiting)

224 9 Hosting entity= AF8AFQ] A4315:0} 1L E ASls|o} gt} o] HPHL
AREARS] Aol siF Rt B AlAEe] FE AlRtoh=t] ko] ok AJAF o]82
HOHH HoES EFo|E @I TAO] glow, Re 9ol Sh= g 7HA ARt 7|2
A= AS & S QU Al 334 2 hosting entity= 2143 A5t 7152 Z2A5H]

eI LA s BAR opet Holele] WgwS mejsior T

Hgo] ghuEd DIPE o] A8 A% B2e Hxseln gt 23

AP} BE HAE AYsH=A] SRRIsfof gttt o] 715 Hek A UE & st &4

of ALgA} Q1% Efo] §EES AL 1 Sav|7lo] WV ANHEE Sl
=

Az B9 ABL BET 5 AT
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2 7= HE A4S OOl WAUES S8 24t ddnt AdE oty Hag ¢

ek oA ASHER Huls SFAIA 271/578/4HA Hk2 ASEA et

® Hl°o]e E2&(Data retention)

DTP+= A& Afo] o|f|R|= Azt BRtfqt Tlo|8 & AA3itt. 3 A|AHE SdliA]
ASE= e dolHe ti7] A 2 AS e 25 dsl=o] A "ok 53], b)7]
JH9] HE HolHe v ARSARY] AdvtE A 2sty] S8l D dAl 7H iR o
AREAE A7 & st Ho AgETh

@ &-&(Abuse)
354 2 Hosting entity(3A% AFAA}, 3542 BEQl B9)= APl 2= 3-8
WA 715 Wdsior stk DTPe @ Hd Algh A7 236k= AMgAL HlolHE
HGo51A] gkom, a7 FA diujs] o7l 2AY AEE7F &&E 5 7] i

SEARE ARl Ala"l HEE "HARKL t8E o e HAY =78 A itk

=

A AS=S 8L Hetb dEe] Hi @S 875k B97t o710l st
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[E 3] MY 3] HOIS: 22t I JHeIgHES

Task User Provider-exporter | Provider-Importer | Hosting Entity DTP System
_, | & HolH LHES GIO|E MR | MHIA SEREHH| | MESHHS CHAT
HO|E| Fast | o2 1= = CIOJE] M | MHIAC =E || MEe &S Ty N/A
e Hol Mis O[Ef A -+d
M4 akzl A gl O'—‘—MX QI X | s AA XA T
Arext oy S e N/A N/A | PR R|A 28 FA 7t
4E rSI RS set 220 i3
A B|A/H| Lo 07| 95t 5t | LI M EA
03|T/ = N/A A3 N/A EISE: | 5t et | 55 |'E; 009—"[‘
Higt ot Mgt 4% B Mgt XA
St EZ & (SEAt XA
EZ oK | SH7IE XIHSHK| | EE oA HiS EZ2 iRl HSs N/A MNE ZQISEZ
AEA =3 oiiA| offX|
oI5 B39 | HEet QF He . . _ ZF TS0 Tt
o] BHO| 115 H5E| Ol 115
HAme] | 3ol MIZStE He 7o | MZstE Hel 713 | N/A 214 Ho| O
HlOJE H&0] A JHOPH = Fg L=

HE <I0loHA| &4 | AP| & HE= YA | M2t /P2 BO[HEH AErtsset 28

. - _ &= HlolH
HOjE 2E 202, MEA= ok=Cl Qe H|0IH 22 AV X A4S Y 2RO HEE Al

iy
o= HoEE ot RE RO T3 EFE0] | AR A 4
A B Xy
QUNIZ MRS

HE/U71S

J| 9l b J| o U ol L
APIO] AP7| APIO) AP| 2 g U0l M| 2 e8| Sl D0

42 | B@EEYs, o) - o°

< e e F = 15 = 5 = s
zos ) EUS R EUN SR X 7 7+ 201 =2/72 7}
o HAALE
ZX : Google, “Data Transfer Project Overview and Fundamentals”, Jul. 2018
4) a2
DTP Z2AEE HHFoRE SNSA| GRS T AHAR BAE 4 9t |

L BHOF 3 A0 HolAgk AR FAPE AACNA Yt AR Al
oA A4 ARl FRE AREA FAFOE WA, AT 4 Uk AAYRB T
ot AL QlAjo] tAfslo] QT ThA] Wof AAE 5 AIPRE £ S
olg3te] A o}SS FAWH 5] TPNA Holt ol ML AR st
o Hgsfo} aiet. A MulAS K AN 7USS Brk ol 4 AEAS SN
% 90, 71 A 117199 dolelg Beshe thaat AuIAS AUe 5 Ylof Al
A ALOlE =go] H3 ITAY HAPE o 843 2 Aoltt.
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H2H H0|H 37 28 SHZ2 54 & Al 24

( 3 SSAP2(Smart Ship Application Platform2) ZZ2HE ]

(O3 22) M4t Ho|H ZHE

Q - o &= » @ Solution
i
] Sgmet] User (SU
Platform 1 [~ (sv)
User (PU) @
.
® PP ShipDC SP /
Solution
Ship own E‘ﬁ Eﬁ:ﬁ’g Ship data center et
Operator
Data collection,
. storage, Application
Operator Prbo\urld;rdoi standardization service
ofl ?Iart' dtd and provision provider Ship management
)y e?]ouiicmlgzt based on
Ship management ; Data integration IoT data of
i) S from other ShipDC @
sources “
@ PR Crew

Operator I 10S Open Platform I Data Buyer
L’@ Qe Qe®

Shipyard, manufacturer, weather service, insurance etc.

&X : JSMEA, “The role of Open Platform in the Coming Era of Ship Digitalization”, Apr. 2018

(1) B8 % EX1™

AA 2A e A2 22 2 Az ARA I da @ AR BJor Q9
A DA A7) £ dEiel Holedth B 2= F8 Adiks AYdow
EAS A= }“W e —?4—‘:— s AAYS FEotH ABAE EHiA7IE A

ICT8EY] 7 T w&t AA 2=

gL
antE A e B3 1 —305&1 B, A Bg B 5 4IRS A

AR Aol A HHEF, weather routing, ALY EFH &5 At SEAHAE 9
3 AdER o] Tt AIARICAARSHE, EHEIA(VDR), AR HlolE =7 )0l 24 <lEH)
|25to] glolglE FHEToz QI3 3-8 Z2Io| FriEufjulct £ g3t glo]g Ao]
£33 A}io] EH}QU% SEE HojE dE&o=m Q) TjAjAH ] Foprt dte ELt
S48 dlold AFAl & HlolE HEo= gt VEYA H|-89] F7He LAt dolH

(¢}
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o] FA7F EEHste] 377F A= olFAA Far QUck
G2oA= 20129 12€7E 2015¢ 3874 3670 7]3e] A8} miAE HlofEHo]A
FHOE ol= AntE4] EPE(SSAPY) 7N Z2AES AP}, T T4 IAR 2015
| 8YHE AF AAL AL, 7IXA A, A4 5 4871 7|To] Z2AE OFS
AA45to] Ship data center(ShipDCO)E FA0 & dH= Aul-SA47t o]y &3 U

tlo]E ZE(SSAP2) 7HdE ARt

(2) ZIZNEQ| =X

o] ZRAES =g Ad, 84 TAAMECNA 285k 8 AHlA(weather
routing, ¥4 Ed, s ZYUEH, AR nYEF, 94 fAES ) 293t glojHE
OJSfFARRK AT, AAL, A4, 71 GA|, EESIAL 5)oA] 41 w2 A Al53te g
[oT 3-8 Au]A 7k X dsto] Auke] QFd} o qA] &8 Aol 7]ofsk=d] JUTH17).

H =
(27 23) Mg ™ & HW
As-is ~ To-be )
(1%4* ) ( =] }kEl; 7};—4; —*—1%@ Lshure data center / Shore applications
Onboard system Applications Onboard system Applications
Optimum Optimum
Trim Trim
VDR VDR
Performance Performance
Monitoring Q Monitoring
= ccois My ccois
Weather Weather
E Routing @ Routing
Engine Engine
Data Logger Data Logger
Engine Engine
Monitoring Monitoring
Remote ther s Remote
Other Systems Maintenance ther systems Maintenance
Cabling and interfacing one by one \_
'thﬁ—__lawn ip Machinery and Equipment Association

EX 1 JSMEA, “The role of Open Platform in the Coming Era of Ship Digitalization”, Apr. 2018
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tell 24

710l Alute] MAet Az ACIAE Aol F1&Tt ABHA £t A
oIc}. 3t AR} Aol AV, F-84, SARSA 5 Hute] w57
4

1 20 45 AA DAL Teiskn Ao L9l 714 Age] glck. Aol
[oT7140] HZER Aefe] $57] o] Aol 7143} ABeold 277} A48

T AL AHF 2l E ot A2 ARAE HE T 5 oW A2 A ARl

=]
gt el vesele QU ToT BiElolHE &8t 3-8 Avlae tadt 2.

ot s 28 MHl2
- o 23
- e BUE 2 QX4
EEE 82 0 &4
Ca M o D2HR A

 BE WA U iR

eS| % E

-01||-1X| 2o =Y

23 - ord 238
X
At
A+ by
AEt A - AfHIA 712
-8
1 28101 Mt - A A 2
EASAIEN
e - B
At 4 CIERS - 947 DL % 7S

@) 71 &AM
1) HIO|H #&=3t
(@ ISO 19847-Shipboard data servers to share field data on the sea
Al glojg] Awjof tiaf] golgt A EF 1SO 198472 A€l AH] H A|AE]
glolEE Agstal Ad dlolgE ez dgole Holg AHd Hitt 45, 715,
Aulz gl Qb g0 dieh WS Aottt
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(O3 24) 1SO19847 EZE0| 7|&E 48t HIO|H UEH JHE 2A

Shipboard data server

Input Data Input Function Output Function Output Data
e — Data Streaming Streaming

B i Transport
Sentence data Streaming P IEC61162-450

service
Lata Stored Request-Response
1SO/CD 19848 Transport 1SO/CD 19848
Format data service Format data
3 Fie

File based on Transport File based on
1S0/CD 19848 Stored Data | service 1S0/CD 19848

ZX 1 JSMEA, “Activities of Smart Ship Application Platform 2 Project(SSAP2)”, Sep. 2017

AEl o8 A= A, &9, dlolgHo]az F/dEoI]lal HlolE J=HA| oty
JAETo|AE ANES Eﬂo] Bl 5= 7181 83-8F Tlolg & AfH|L, AAIZE HloE
2 ol AE AHA T2 AlSRl

A2 1SO 19848, IEC61162-1/2 H0l| AHold F4|2| Ho|EE F4lsta] &40
= YWHEUWIL glo]EH|o] o] ARttt

S92 A AE, 84-3F WS 9 oA A AH|AR FAE ] 9o ARBAE
MQTT(Message Queueing Telemetry), REST API ¥ FTP(File Transport Protocol)
LREES 9 HoJEE FAlt=T:

2 ISO 19848-Stnadard data for machinery and equipment part of ship
71 [EC61162 HE2 FHAA 9] HolE wek HECE 7|AKH|, Qhdhd v 9
WA 5 A A2R) Holes S} H7) egreHis)
Apeto] e 91 AIAIIA] AHERE RE DA HolEg Tel] el 150198482
AAID, dlole =dl 9 glojg ZWS Aottt
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oH

Q-2 BUTC| S5 U AR 24

= =
(13 25y 1SO19848 BEX0| M2 Met AH| HH 72| of
Name e g
Object Description Example Entries
Discrete equipment, systems, and units. MainEngine,
Systom DieselGeneratorSet &
Part of the System above or detail description of the system. Cylinder
Gompoaent TurboCharger S
Contents that flow through pipelines or parts in the avobe |CoolingFreshWater
Sontert component. HeavyFuelQil (i2r3
o Position that indicates relative positions in System and |lnlet
Position Components. Outlet 33
Indicates temperatures, pressures and other measurement Temp
Item objects. Press =
Only if Data Channels cannot be specified with the Elements |Modifier is typically
shown above (from “System” to “ltem”), suffix may be added |used tD_ describe
Suffix after Local ID to identify the Data Channels. correction parameter
(Option) s ; such as temperature
Suffix may consists of and DataChannelType as shown below. for fuel oil viscosity,
Suffix: ../<madifier=/<DataChannelType> like "at15degC” .

LocallD = /jsmea_mac/MainEngine/Cylinder/CoolingFreshWater/Inlet/Temp

EX : JSMEA, “Introduction of ISO/FDIS 19848 Standard data for shipboard machinery and equipment”, Apr.

2018

[SO198483#52 2

Z =2 0
ST

dlole] e} el Tk

Hopgit. ()

g EEolEE

LRt dlolg Aqd BB, (54 dloly AgE A% AAL Hels 24

AAD dlold e Hasto] Hetdlols HRy EyohEs:
golg 9L HIIDL A S402 74 Hrk A IDE DHGEE M el
dole} AYe AEe u AHBAT A IDE Al A F8o] ek, (Ao ALgH

W AERRRL 241D (i)AEHD(E], IMOHE) % 24IDE 4% FYHAID (i)t

=D

7hers] A =oi.

112




II. CIO|E S+ SHZ Al

(O™ 26) 1S019848 HZE0| | GOy X

Data Channel List Time Series Data

Package )
L TimeSeriesData

DataChannelList .
1
==
——| DataChannel 0.~
' DataChannellD
1
Property

EX : JSMEA, “Introduction of ISO/FDIS 19848 Standard data for shipboard machinery and equipment”, Apr.
2018

EventData

A1Fe 4= &= dloly w3 Y9f dlo]e&= XML(Extensible Markup Language)
2 XMLAZIURE ARSSHES THg ettt
E3H WO 5843 oA JSON € CSVHAQ] dlofg xRk A3t}

o et 1T E glolH+ EHMYO] o]f2 ¢35 sket 4= 9o, HTTP (Hyper
Text Transfer Protocol) HAlog ZHAIEE S8 mZaJdzio] wd=Ech XS
A& 2= o)t}

-0 =2

MQTT(Message Queue Telemetry Transport) ¥4 02 AR A=

2) Met Ojo|E| MIE|(Ship Data Center)

D A BE SAEY B
S8 AHIA QAL HFZHE ABLS A 28 dolgS o|§stel 47 Tt
AUAE Apstel AFlA Ag7ls

gol 44 EAES FHIOH A Hold 44 1 UL SEAHIA A1S
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O H2E 0l BR- B8 B3E0| S U AR 24

244/ AZAE AAlo] AZE AHlo] ol Hole A= Ed) e
SENE S
mEohe gols LY DRESS £3) 68 TRt o] S8 AHlA o] 7

@ Auk-847t dlole] TS 93t At 02 B

Adp QE SEL AU ol Amet 4 dole Mz FAw,

A Hol8 A A, dold], HAE 5 Aol AN 9 /AR =R dl]
B2 448 gEHAsh AEUe, A9 §1845 5 A 58 oiZeAo|de] do]
B2 AZYh Eg ALEF0] ool HES 3] 2UE A HeleE ST Fr140.
2 AdE 84 vl AH= Asak
24 wlo]d] AlEo] S45 golelt Rak, FaAlolE Bl ofe olsgANAE, =
A

A, AHJA|, AL )0l AB =™, 2+ olsiFARAR= o] HolEE -85l Bagt AH|
25 Y, 2B
(O™ 27) SSAP 2E H0|H SHE #d=
loT Open platform Application / services
(Industry standard) i (Competition)
- = — foa] = e s ) e
i I Data Center Selwsceum\-"dm User
| ool l |- Ml |
M/E “ eLTIEay) : -

ship
owner

Software - Weather routing
agent

Boiler I broadba
T/G...

Onboard
data server Engine
VDR monitoring

Radar

Energy

ECDIS Data center
management
I (operatedby | _
BMS neutral body) | £
5 Engi
Cargo I Elrpe Remote
crane = maintenance Ship
= equipment
I € maker
& Marketing
and
I g data
an
i I R ) D B 3“—- R

ZX 1 JSMEA, “Activities of Smart Ship Application Platform 2 Project(SSAP2)”, Sep. 2017
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@) Ald} glol€] A (shipDC-ship data center at shore)

At golg] AlEl= Aut glo|gE obdsta HeElslA AR_SH 4= 9l ZHHES ATt
ot EHES B9 SAolA Ad glojge] &-8o] XL, AH ToTolE Aol AH]
A9] 7 dl 2-¢go] He szt

Ao 7] A5 o] AZEQo], A|ARI0] ZRR|AL Q= =XFHQI HlolE] 2 Ho]
B W3S B34 1S019848 & THog HAHLh

A glolg] AlEoA Algshk= APIE &9l 2 71382 A 7FsSt tlol"E =35t
2419 ojFE Aol AvAof &8 4= Stk

oH

(a8 28) ShipDC at shore

SIS \ Shipping A
(FOP)
H Shipping B
CMAXS ShipDC pping
Data converter Database S Shipping C
g
NAPA Shipyard A
Other software Shipyard B
Other system J/ . Maker A
\ \
de \
| 'Y .
Each software or system has its : weather data | APl with access control
specific data format. SDC convert : By JWA provides ship loT data to

them to the standardized ISO format. application services.

£X 1 JSMEA, “Activities of Smart Ship Application Platform 2 Project(SSAP2)”, Sep. 2017

@ AEF QI Yl @ & Z=E(Internet of Ship(IoS) open platform)
EAE TR AEE U9 AllA, ] o8& =gste] A, AY 5 AW ERE
AREALOA QEASEIL HeEg A BIAE AlF7iT
ShipDC= AHt E1E9] HolE & EFole ZHo g welsto] A4fetal, Aut 279
tlojg AAZRE HolEE 35t 3Rt
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HZO| S8 & AR =4

%4 24 L oY AMSAFORRH SUH Ho|E S olgste] 38 AuE
9ol Mul2g At olshAA A A1FHLE,
EGE, Aue] Hlo]EE o 88) HINE FESHA AL ol SPAAES H18L A2

313 ShipDCERH HoleE T 4= ek

() 318 Y a5
Y2 SSAPERAES 53 418} wlojE] AlEl(ShipDC), AWEHE 2 [oTE 1T
glo|g XS vt} o3t 7[Rk o2 CBM(Condition based maintenance),

PHM(Prognostics and health monitoring) 5 A29] 25 dlo|HE v oz 1%
< d&ota, & FEHE EYEIPSHE A5t AHIAE 20209714 st AlgZ

A3 Slek:
Atk 2ol glol] Hlgolele} o718 F83te] At 45 H2lake B4 v
A7, © Yol 29l Alute] Az B AHESHE 202087 stk A

A3 Qe

[¢)
fijo

fol

I
filo

(d% 29) SSAP =ZEH

Topic 2016 ‘ 2017 | 2018 ‘ 2019 | 2020
R&D projects (e.g. i—Shippi_ng i.n R&D projects
Japan and autonomous ships in ] (navigation, ehgine, hull, cargo, operation and etc.)
= Europe)
o
= Condition based maintenance and PHM for main engines, machineries and eqtipment.
3 CBM'! & PHM"Z services & class € e
% inspections [« t based class services ?
<
Big data and loT utilization in Integration of ship with shore operatipn system.
fleet operation Optimization, ion and si ion technologies.
150 CD/DIS 19847/19848 (FDIS)
SSAP2 and standardization (ISO DIS
= 19847/19848) SSAP 2 SSAP3?
2
I} -
= Ship data center and loS Preparation for Ship Data Center in operation
(Internet of Ship) loS program
Cyber safety and cyber resilient ) Cyber safety (BIMCO guideline) IMO MSC guideline, Class guidelines)
ship Cyber resilient ship (IACS, class system integration regulations)
g IMO BCS
= EU MRV "3 and IMO DCS ** EUMRY
&
e-Navigation and autonomous Model development Standardization _ mplementation Operation
ship projects Remote control/autonomous ship projects in Norway, Finland and other nations

*1 CBM: Condition-Based Maintenance, *2 PHM: Prognostics and Health Monitoring
*3 MRV: Monitoring Reporting and Verification, *4 DCS: Data Collection System

&X 1 JSMEA, “Activities of Smart Ship Application Platform 2 Project(SSAP2)", Sep. 2017
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(65) 22

Aek ajoF AlaleE W] 49 20139 1,09370°14] 20179 2,5827402 F7F A0
on IFFeiE FEo] F7IekL Ut AkLe] Q1 F shh=s ARkl o] AU
Aol FA 9&shy| goltt. 3t 255 WHASE ofal AN I ANAH R
3DYUZE 71oks FAN9 SlAre] Y7HETEE olf-E Aol Eof i1 Aol
371t ol2fgt ZAIE sidsts WHF st Adhe] JF-E SAdolA Bxsl= Ao
t}. o]F oAl k] ZHg AlA, A1) HloleE B&ote] S HlolE] AlHE Mg
1, SAoAE oF AXZIoR B Adl 9 84 TARONAl Aot TR ofsfgAt
A2 slojg HiE AFEAAE St S HAdiTe ESiEo] Wasith Y9 B¢ Ago
SAol Hol AL, SRAL Ao ol offf oy #E JNE, AUt Hloly EH
75, §4 dolg AlE 5 5 7P @41 71E RS okl Qi olE B9l o B
Al &4 AHIAE RS 5 N2 AS T & A, o HHstA P

IS
ST, SheAE AR 29 W8 FY & Uk

T

paes

_
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[ 4 M HI0|E| B8 SHE Trimble connect[19] ]

(J% 30) Trimble Connect' 2} Komconnect &%

SMARTCONSTRUCTION

Generation
of construction Construction by
plans intelligent Machine
Control equipment

&X : Julkaistu, 2017. “Trimble ja Komatsu®. koneporssi, August

(1) HHE & 2HH

20179 7€ TrimbleAt?} KomatsuAbs ZF SAM] A AZEQ o] AREAE0] A&
A4@% doldg €A 28 T = JEE ok SHE Y IS RIJTH201. ol
BolA ARBAE THERE AR EETAL HIE BEot fA] S 5= ln AA %
2+ AL Tl EYERY T £ °‘7ﬂ =t

71&0l= Trimble®] @7 #2] 2133 Komatsu?] ICT ERES 22 A3¥stod
HUEF ofoF a7, ZF TR IHA AFAgE dlolE7F Aol HA| gof 3 ZE I
237} glolelE tE T2 A= ZHJsfof sk HARRC] Ui

o E9 F8 W82 TrimbleA} Komatsurls ZHALS] S;EZH0] 5310| 715
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oHA| dlg= APIE 7Wdsk= Aoltt 2+ 7|48t Trimble connect &2 o] API
£ 3514 KomatsuAte] HAE A Ho|B|& Trimble connect@7ollA ARG & 5=

U= =T,

_4

Trimble connected site?] &34 AlFAA|, A4 9] Xﬂx/\]' 2 wElof] A QL

o] AlXFAtoA A AE, AT, ol8F &

e L A TP HE Algote] EF9

= JEE g 79 SFHoA gRlsta A 4 = EHEOIH
KomatsuAt®] komconnect= =2, [CT7} 84 SA4H|E &8l Ay a84S
=o|= ARE 744 EiE0|th EEE BT S 719 W9 BlsiA A7k I
Aorgh 4= 9l ICT7F A8 F730= vlEd AJAE ¢A S8 24T 5= A==

0

et

7k E2S ol8ste] AddHe] SFtolHE ASRI. o] § A= 35
23S Hpgoz T7} SR

(2) ZZHEQ| =X

Trimble connects ZZ2AEO] AHoj7|(AA|, 5, SFTAN] 24 Ho[HE B3t
st A&sHA wegto 24, Ax U AP AEHH(infrastructure) TE2AEQ] §&

A& A7 HlES ARSI
Trimble connects= AZEJo] 4 St=9o] FFAAF 2 A2 & 4 = o
S9-E 7|Hke] Y EES 501 o] B0l Trimble connect= ZZHE

AR TS ol B kg3 ¥lE-2 2|40} sto] IARREC] ZRAERH 3

g 5 U= shEch

oiN
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{d& 31) Trimble Connect

Before Trimble Connect After Trimble Connect
winest :_-- Wlneslt i D PRoLiance
[[ ‘ 5 PROLIANCE M i ':E EImmTE ﬂ
é Eg }x. TEKLA ATHULUM ‘
Trirbie Besiness Cenier S T[KL.I "$\' !'EKIJ!

:‘:K ' “ mﬂ Trimble Connect Q

& R T EI@T
‘ ' S ‘# Vico J ‘ﬁﬂmwnu m !gg_u

ATRUIUM

B SketchUp iil i PROLOG SiBentey PROLOG »

ZX : Trimble, “Trimble connect overview”, Available at
https://bpmidamerica.com/wp-content/uploads/2016/03/Trimble-Connect-Overview. pdf

@) &Ml 71&

AREAF= Trimble connect?] HATE Y 57]3} E1E ARRSlo] T2 AT EY0]
% ol=go] £ S HA W 4= ItH21]. tha2 Trimble connect®} &3¢
H Trimble familye] £AZEo] 9 st=go] &F Mot}

(a3 32) Trimble connectlf] S&= AZEYH U SIEYH &M

-
Architecture Structures GC/CM other

Trimble
Trimble MEF i Manhattan
SketchUp DEBigrﬂr Afrium

Field Link

future

)
=
]
o
=
o

Trimble Connect

ZX : Trimble, “Trimble connect overview”, Available at
https://bpmidamerica.com/wp-content/uploads/2016/03/Trimble-Connect-Overview. pdf
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(J& 33) Trimble connect’} X|&lok= OmbY Zo
el ZeH |1

PDF, DWG

IFC (2x3), IFCZIP, SKP (2017 and below)

3DM (Rhino 5.0 and below) IFC SKETCHUP

DWG (AutoCAD 2013 and below) R b:

Revit (2017 and below) REVIT  OWG

LandXML, DXF, DGN, OBJ, FBX, 3DS, 3DM, STP, STEP, -

IGES, IGS, STL, SLDASM TEA - Rrmo

DOC, DOCX, XLS, XLSX, RTF, TXT, PPT, PPTX @ EE =’ @
IPG, JPEG, GIF, PNG, TIF, TIFF, BMP = S
SHP. KML. VCE, VCA, JXL, JOB, KMZ, GDB, Geospatial 2 (gerg ver)

EX: EZgAHUE “KIQORUT" | http://blog.naver.com/trimbledbo/221065385752

3t 9|2, Trimble2 AutodeskAte] Revit AZEQo]S I3t S87191-S A5ttt
Revit AT E o] AREAR= 8191 0]&519] Trimble connectO] Revit HE-E AA]
g &= Qlrkh AXE 2P Revit AZEQO|E 21 §lA] ¢f2 TRAE AL e

i o Eat aA-E-me

AUTODESK .
REVIT -

Trimble Connect

ZX : Trimble, “Trimble connect overview”, Available at
https://bpmidamerica.com/wp-content/uploads/2016/03/Trimble-Connect-Overview. pdf
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=20 A o =

E 3 o2, GAROIN SketchUpE AR§ SH= BARE TUg Yan 502
QR =S hat RS DRES Y FLEo] AN £RFE ST Lo
A Y2 @ B9L FESHT TMES 271 ¥ 4 oot AAE FHES
HE T 5 Uk FRAAYOIE Tekla structureolA] AR] g 228 5 Sk
E3 AS 23] SIo) A4S T2 BES FASTO] ANSt] WA BE
& des g

lzl

(1% 35) Trimble connectE 0|2¢t 47| H0|E &

o
H
=]
2

o o

B SketchUp Trimblel(ionnect

_J
Structural

& Tekla

EX : Trimble, “Trimble connect overview”, Available at
https://bpmidamerica.com/wp-content/uploads/2016/03/Trimble-Connect-Overview.pdf

A%7}, F2AAYo], MEP AAA}= Trimble connecto] &S A AAE 4= Q)
t}. o]get 2EE Trimble?] VICO Office AZEY 0|} Aglolo] AX} 4DLAS
A g 4 Aot Al HALY] HARRlo] SER-=0f AlXE, VICO Offices= B7FAHoNA|
A GRRIe] w71 A 9 AL B, 2SS s HolgEt
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(2 36) MAHGO|E{Rt Vico office®i=

- X
;) fud

MEP Engineer Architect

Bil SketchUp

Trimble: WEPdesigner

Structural Engineer

pree—l —
| o V_CO
SOFTWARE

&Tekia Trimble Connect rm

ZX : Trimble, “Trimble connect overview”, Available at
https://bpmidamerica.com/wp-content/uploads/2016/03/Trimble-Connect-Overview. pdf

Trimble connectd]] YZE ¥ 3DEEL xm @A, 52 HAA], A E= Prolog
4 Projectsight AZEojo]] HE T 4= 9ot

Editing Request For Information I [ oa- i w
Progmet B buminer Sugpm Imgeetance oFce Tt
w ot [Compstogimn ] e @ ®
Geners vt | himes  Cormambrsengs  Colabwmon  mpsn :a.n-:_.r:se-i.'-:
CutnCromed Du Racered o oty dramarnd  Diecigicn Catmgacy
[swmma [« | zwens =] B vuzan (o] | wdisten [=] | o ciresmncn &
Rrtea Covgary Qurczbn debifeie Comvraridi.
| EAMPLE - Frams Lank Conmtuctes oo Q Tret k] SRS TR 1 B8 Calibin widre Selcatan TUl Ak ises] n 19602

Th ISRt ssees are fron & vl ASlid 1997, et cavhem mhadh st ol i
Artsared By ) Harcarts vynid bmned For welding
Astiar APl vbar
r w
(a0
| Bty Cowmpuion Amare bl Cprvrerih .
| RatE - Pawemriny Pgermening Q L e 1997 sl mmdarris fur ey sriervh. i~
Anameres By
E= e
- Remoardet
i v
| 1o 52w

Geweal iz Noes  CowregDrming  Colwoareson Imgea  CouresyCopes | Flalll| Links
dittach... Athl..... Cuick Uplesd...  Dabate  Zol Mighfighind Gt Selected

_ PROLOG ) pilp |7l

Triie
o S b =] WA S i
Fin

TRIMELE

PRDIECTSIGHT

ZX : Trimble, “Trimble connect overview”, Available at
https://bpmidamerica.com/wp-content/uploads/2016/03/Trimble-Connect-Overview. pdf

123



TN H2m H0lE B8 2] SR S U AR 24

;

A I8AH = WA A0 3DEEo] HREH, 7 3wt
o A olsid 4= Ut

440 = HAE 3DR Hdz HE FQ dFololx IIEE FE5 T
Qlt} o] IEQIE golE= E]’ T ZHEE 3ol dF9 RTS(Robotic Total
Stations; SFAH)ZE AGHH. o5 B4 7|&q] 2DAS =H| Fojokx JHE
TEOE HAFI S FId 221014de] Bastd S AlAeEMN vHRA @[t
ANZHAEE EY 4 Qltt. E3F S27|ARE 2HtY glESlof] AX]E Trimble Field Link
£ ol-&sto] = QoF Huke @] EYUX] HIAE HhREE & 4= it o] HilA]
S 20l Al AAEC ZRAE #AE|Afe} HUASS AR E SRt ds

o HiA HEE & 4 Utk

dd 2 Wde =2

r
i

{12 38) Trimble Connect

S
= S
ALUTODESK
REVIT
| = hﬁ | —
1 'IT £ i 4B Trimbs Pkt Link: 2ns Ficor Flatrsss Veficaten mmam
& 1 Trimble Connect B et ||
o E:l\'lﬂ!ﬁlpnﬁ i : i
B SketchUp
& Tekla

X : Trimble, “Trimble connect overview”, Available at
https://bpmidamerica.com/wp-content/uploads/2016/03/Trimble-Connect-Overview. pdf

Trimble connect= 2eF-EF S Z2AE JHE QPHsHA A%, e, 53t
DRAE HPRL Hu| 89 ofXolo] g TFAE FAEA|ES B ANA| TA
YHE1 WiAdH B 9 AREAF HSEE o] &oto] TR TRAES 2A5HA F-A
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] & 4= Utk Timble connect= AREAPE A HASR] S =2 o+ UES
Check in, Check out 715 Al&3tct

(4) gy Z=
TrimbleAR= YEAEO|A FZ5H= [-Construction AFFo| 9o HitachiAl,
KomatsuAte] ARLE 7% S31E9] API 7R Xdgstal glor olet 2 dAS
EFA AE9] i-construction ZEAE o|UME|HE 7|5t ot [22](23]
i~construction> F& FEN-SAoIA 20169FH Pt A g Z2AEZH
ARl AAH Q1H9| Ao 3] Yt ALEFS] A Y T2 A Eo|t}24].
AlE, HAF EEOA ICT7 &S A8st¥ o, 202597HA] A3 AR

oy

,

20%%4S BER AW S 9k

(3 39) Y& |-Construction

ICT 7|29 Z=2XQ MZ(ES)

ICT A2 Aol 25 A3 HAe| ZhAst

i-Construction

47| SHIt 3D S o] 3D HI0[EIE AL85Ie MBI SOI71e 2]
Efe] X015 AlAbsi0f 7 Ol |CT HAMEEE R HRe 1277 59
22 A5o= A S0z ol 7ts 8
+ ETHIS R Al
Z B 15H]
3%ty + 2EH3 ]
£ =] I »- Ol
4 a4

=

H AIZ ]
=

ZX 1 I-Construction. Avaliable at http://www.mlit.go.jp/tec/i-construction/index.html
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( 5 2701 22 YEYT 7|HIo| QIAHE JHOI0IE ZaAHZ[25] ]

(23 40) UES 3t MHlARN| ZaiFl

Government
& Third parties

Payment

Online
Gateway Banking
Connected Online
Shopping

mall

Crypto Cwrency
Exchange

EX  BaasID, "S5 S& HEAA 72| AAHE JHOI 015 Z3HF, Apr. 2017

(1) B8 & =M

196849 vl= = Z2AEZS 93 we AFE SAB(ARPANet)> 19909
MicrosoftAl] FEZ €4 7]9te] PCojE A0S eMBAIH I 8 QIEYl AH|AEo]
EAE= web 1.OAIHE THEATH26].

2000 F5te] o]22] ofo]E9] iOSe} =29 Android9] 542 AMEARE Mobile
2 o5 TEUAL 2719 FE HMIMTE YAAE, W&, AE, B, 2= ¢
o]7}Eo] o|27|7HA] ARl ARte g 1 7)5o] EiE]o] kst A, BAA, =514,
AR WSk AESHL Sle 5 49 Ee FEol JF%E WAL Qlrh

QUejul) AJul20] o] uteh Afelabel AulAE FRsshA| Si9la, Sk dolgH
o1A0] AP IS PR R 719l ol el 2 1ci 3P ATk % )

Ol
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0] e Aol & Aol olo] wet A FgAkE ol &5 FEAMES A1717]

9ol e w2 712l itk

A st

() ZRMEO| =X

A7) Q] 9] Al Q1% TRk Autefe] a0 BEAQl vjBE Al
7ve] @A, QES IR PR ¥ xﬂ A3 4 2157 1191 F9EA] So] Bagle] &4
3 FoAHRA B2 Node)] FF MEYATHE 53 & S4st slojelo]2 o]
=3o|c,

- 71l WP E (]S, AT, ofold], BAPE 5)E & 7 ZIN(SplinAl °1& &
A AY o £, 24 Aoty YE2 AT

- Q1% BRI A IS7I(AE 5) & B9l 3TUEYA IS oRERE A4l &
W 3 9 dosl 79l AR 22K(Split ID)E= &8E0] £o9}, 292 3
13/ IA”E IF(Instant Access) 51l Q150] EU= Xt SA] H7|6kH AR
< ApARY,

(3) 71= &AM

VU] He AHlae 4 B2 71 FE7} glolefw|o] 2ol A=l ARG o
£ 7oz 2791, JH 2], 2A| 5 7IE e AREAY] 848 SERRE A3 IS
5 Zio] glo|EjH|o] 20|, HolEHo]AE AW H
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tell 24

TG 25 R AR HoHEe ARSI AAE 953 58, ARE w]
Sfaf 7HQ), QIEI AElA 719, B8, 1%, WA S0 Be e apsha o %
ZoyshEl HlolEol At A% Wek FoRde wdl sA9] thato] H1 BAEe] Tk
Agpolct,

240 714 A A 712 FUsP Aol 9wzl e e HAHS AT
SR, olAe W ZL HoleE AL Yo FA0 wet el HRot FaHE,
Q1%7] 52 Ael|of= Falsh ek Baasid SUEL FoiAl ARIglzo] BT Hw
= Q1A Y YA} 1 of| AHLt 9 qu}owﬂ& At QA Spot A
0% 7 AEg Attt 04 FEO| FIAERIEAD)Y to] 2402 Hej &
AL AAEoI9lS Boltt.

(a8 41) °’9-}DBM*E"J—'—f SHEYS SEAHQ AIAH H
- = V| -~
Log in Side f = l DB SV . i OSP, Peer a0
§ 4. ; oo Split Bldck
| ! | l 1 Shlit Block 3
: | spli
LB - e | Split Blod]
i e Management;

sV ; Baa$

/ BaaSid User(COPN)

Router & Firewall ";i
Web Firewall '; ‘E :

Sen.umy Side

Split Block Pee

-~ Peer 0SP
-

Good for
mel!

« User Database server Ay S Y AR A ° «No User Database server
* Private information “Dangerous” “Safety” * No Private information
« Identification “Complicate™ “Easy” « No Identification

* Original Certificate

“Expensive” Fr“ « No Original Certificate
Web SV
USER USER

EX 1 BaasID, "S5HQ S5 LIERR 7|9e| AAHE J421 015 S3HE", Apr. 2017

Monitoring

3

@ Split & Distribute Engine

Split Engine 7iQ1 K Hlo[ElE AT3} sfof 34 7)9] 27102 EA| 27 & 14
29 split IDE AFAIZITh

Distribution Engine & /4% 453k dlolg] 27191 Split IDE 714 w2
1==(Split block)oll E-A4ksto] A 7Astct.
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ZFoAE9] Split IDE2 Public Key®} 7 24249 143 d5F =&
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274 QlE]l AolEo] 14 A9 YA 1514 AAHE A5G A= HolslniA
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@ One pass ; Set 215 L=
BaaSide £573 o9 IoA=9] 592 BE UGS d7ketal SEdith
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Privacy 2-mbE tidpe] 2 24 4]
wEn dA =T
W2 of 4 2
EX : BaasID, "SEX2 I3 LIERA 7|8t9| AAHE JH21 015 E3F", Apr. 2017
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|

|
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«0 LASAPI (PG-API) |
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o o Gateway !
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B\ L/ dh
! Internet Stock Government
Banking radin; Certification |
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£X : BaasID, "‘S=HQ SS HIEAT 72| AAHE JHOI 015 Z3F, Apr. 2017
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(1% 56) BasSidOllA ZXHSHK| 4= 471K

Non- Non- Non- Non-
DB Server Private information Identification Original Certificate
£X : BaasID, ‘E5A2l 5 WERZ 7[HIe| QIAHE 7401 Q1F EHE", Apr. 2017
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iv. Non-existence of Original Certificate
- A3 IF7I1H AH, §A49] BE HHoIA(ARE E, PC, HER PO
ofufst QIEA} Yblolelsl 4] a4 epect,
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EX : BaasID, "ESHIQ S UER 7|89| QIAHE J4Q1 0I5 E3E", Apr. 2017
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BaaSid 54|02 AEWolA MJAFEE Asto] 27191, 24, 7|e Be Q5
A2AE "R Sh= 3uAREC] B Ho[EHo|AE FEIHAY FoHA] Yl AR
A= Zt9] BaaSid Blockchain NetworkE &9l 418 =& Q152 1HHsH AT &
AUt
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BaaSid Blockchain 7|5t} SJHERA ISS &3 ARAY] 5852 AP Al

% ek

@6 Big Data Service BigBaaS
BaaSidE AM&Sh= Bl AH|A AR AAIAQl HolEH|o| A KRS 2=
o5 ARl 2% 2R, o[flE 5 DB} €A%t AH|IAE & &4 g Ho. wi=el
BaaSidolAl 7 5?1 BigBaaSe FojAE2] AAHE QIG5 AEE K Ut P
tlolElExt AEH AH|A0] gholete Q1S3 JofREoA oY 9 25 & ABl|A
£ AHY AHA FFAENA AlSRi
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(12 58) BigBaaS2| HDFSQ} £A1 A|AH
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2HO| M= Kto| 7t K| T A MO = O[AHATY X 2 X2 | Ml 7 E 725 40| HE[SEE O
off 2t YN2[E FHE L0 s & 4= ULk
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0. 1= S0 CHet Ofok

o7 whgo] Hxls) e AL EAJSHe thAlo] 1 WRL AAE WE SER B FIA
Elo] ARE-HTHCurtis & Scheinberg, 2017; Parnas, 2017). &Aoo I3t Lvishe
o|2e QAT e FAEOR Bele ofd] e vl B o] QIEHE 1) D),

P

A2tz o] e|ojet NP-Completeness

%2l S242 1930UIti0 2 F 7| 21 B2l FAXQI G| 2HS HABIAET), 0= 284
HE Z2MME dYot= 7|8 020 ZACt. YRl S2|HEI2| XHIE He Maoiis ZE Z710| 22 o
EY M= ool SEIQUCHS AMETH 7FSotE 2 012 22X (deterministic) §2 7|A2t1 Sttt &2 .
S HEi7} 5L O140] E & U= HIZE™(non-deterministic) F& 71A4E H2ZIcHE QAT OEX| ChSH A&t
THAOIA 0424 7/l CPUZH SAI0 MEEl= ZREIS AAotH ECHYRAFHOIH 0l HE 7ts).

oI5| 28 T 7ML HIAEE [ 77T 22 SHIE thEA Z0 H2EY T 7IAE MY O,
1S M= ST (FUQ JEME) 2H 271(EE )| THate(polynomial function)2 BIE=

EHE NP&(Non-deterministic Polynomial type)0|2td F2Ct 0|0 Brofi, P&E(Polynomial
type) AAEE ZHOIME 2|9 ZL0|= Z2HYE T 71A(E Yol L7t M= BRENES MM ZLZO| Tt
L2 Yoot HE 28 2 QU0 PY ZH0IME ZAGHE Bk ‘&850 (B2 20l9)

%}AﬁIOi E%HE H=Z =2 T M o
V2B HLEY 4= ACL, NP ZX0IM= EEXQ1 (B2 2I0|2)) Y121F0] EXGHK| h=Ti= 0] H4

O|C}. HIST}AIA 242 HA0M EEFZHwinning strategy)S A7{Lt 2SAE0| M ZEEZ|QE A6H=
27t NPEO| CHEXQI Of|O|Ct, EHHO|| LiH[AHO|MO0A |2 A2 (shortest path)E &= X7+ P& 6l0|Ct
(TH2PA LHHIAIO1M HE0| 282 AAECH EH0h.
NPY 22Xt PH 2XI7t M2 CHE 71122 22|=0] EXSITH=(EA Lk, 27| 022 EXI2t M2 A7t
£310| 2 E Z0|2Hs) HE|(P vs. NP conjecture)= OFX SHE|X| 2MX|2t, 7O BE 4-8iXt, ZHEE{1fS}
X, AY0SIRILO] £52 HOLS0(1 Y 2|E(EAE NS THUSICE A HAOA NPYH BHIE2 M2 ¢
B 0|2 2(0|0 PH2 NPH L{Q| ‘EEEisH HE2XI5H0] =ICt) 0] SHAEE NP-Completenessgtl! £2
Ct. 0[0f| CH 0122 0]0] 1971 CookO| 2l5H HAISIE|QACE5)
(O3 2) 58 7|A49) IHE=6)

Mo &

(EX : Y3E, YST2013)0IM 28
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HI3H HIO[E7[E ZROIM L12|F2| HE} 2y

[E 1] A3 gaegY S+
T2 =4 I S
- (0|2 &X5H 2% - MYA S oI5t HAE(Simplex), ellipsoid, Karmarkarg & LS A
- NP-Complete® SIAHEH | (Interior Point) ¥121E
EH0ME £22F MES | - HIMEHAZE(Nonlinear Programming)S $/8t #=X[sH4(Numerical

E290) | 7 ESN2EYRE(H, | Analysis)Z|H YU2ES
oaE PHE 715 - Of: MEAE | - () H4HEH(mixed) Integer Programming)S 9Iet £X[atAH
9| Karmarkar 2 Dijkstra | (Branch & Bound Method)Zt 11 Hs S
AHE2 YUE S) - U 42, A 55 8, UEYI 0ME 2 XSHDiscrete
Optimization)OlA JHYE CIfSt YL12|ES
- Z|NoiE HE 2 o - Bt SHM(Search)2 st §2|AE: Local Search &
PN - A|23|0M 7|8t X5} §2|AE(Monte Carlo AIZ3|01M &2 5)
sane | SEMINYS EE |- OE{EAH
onaE * QXX+ 22|E(Genetic Algorithm)

* EFAX|(Tabu Search)
* Simulated Annealing
* MZA(neural network)

(BX: A=2(2018)01M 218)

573 YEES U IR AFEE AAsH Bk YrEEA AR S EaEE
oF oA FAQ 7|Hto] H= Y By, 78 A=, AR FHof met oot
skt 4= it ofg] WAt E9l(Hastie et al., 2009; James et al., 2013; Mullainathan
& Spiess, 2017 5)°A 78 Bo] AHE FFs}o] wh2d, 7|2 FETAof wet A=
S5 (supervised learning)¥} B A% S5(non-supervised learning) 2 & 4 Y= 5
UCH(E 2] AR). £57F HEE Ak oA A8} gargjEo] ABEFHo R
SEHe 497 gk

AEese SHRE £l tigt gl AHAEAY] 5T sid S/974 ] AR
Aol dwif)o] BAE B f 7P 2 HTE Hol= E77(classifier)E AHE3ITH
olof] Bhsfl BIA|Z S5ollA= AE= ARl & 5= AW LEjA] &2 AHEjollAl &/34ket

Lo

o= Zolzl Holeg ¥ A9 AE|neR Yirt E£R7]7F ASE webd Asise]
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0. 1= S0 CHet Ofok

7] 35S (358) HolHol s Az oz stefd 4= QAN HIA| = Sk ofgt
2] A8 Hisire E=o] H7PEAolu 7IEe] Basitt old 49 2 B
3 21 ES AgdloF st HAT Go] wE Aolng, 3§39 duHEE HE
39 s A Hud o= oS v gk

T A=ehsd HIAE 5] 2 ATiAl A oty dlE 501, [F 2]00A
A= skgo g E57E 27| Aefelse] 49, olf Fasks Wt Hof wet At
Fo2E #7E 4 ok vl ARG 23] He wEHENA 2 4l
48 (neural network)?] 7] SFFA = A wokFolrt 7| EA0R A wdksy 4l
2 782 1 1 T A E F)A wE AE A5 5 A el v
S oE o= og &85 ghethY, ol HIAIE S0l 77k FHIZF Hke]
%, o5 WHOIA 7Y AAAE AASHHA ARFo] 7FF ¥hzA=(correction) A2
FAE). ole AIdeeksolA Ei(reward)S He Al 7@ A2kl e si4
o] Apol= Bz Flo] Bhgsiet. wEhA AUAA A= S5 vs. A& S5 ol2ks 4]

ol Bt gk

II.

FESHAY sfiAlste Aol 7Hssith WA olE2 (HAadt o]EXo=y) Jlo|EdtA
(white box)t+ o8t A(gray box) 9 EHA(transparency)< Eltt. 1#L¢
& FEE 2] EAY U 55504 siAo] AEA o Erbett 7 EEEiA
22 EFH(opaqueness)S 7HItt. 18U thy HojA Hzo] Slo]EMIA FE| O
719 s e O A7 ALEsh AAlme EEEAAY FRSHA]
7Fs/do] At
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[E 2] 25Y Y0259 35
78 =y LDEIEER7)
- T Ao S2[ALY7E LA AT | - Sl HEME(Regression Analysis) 287
HIO|ELE X[4{0] U1, 0|2 EESIH 2F | * Lt MY X M slfEY
7|12 M * 2XAER(Logistic) 2IHEA: Logit, Probit &
- 227| M-It 20[51 BESHE 0] - Bt 2515(Recursive Partitioning) 25 7|
= * CART(Classification and Regression Tree),
= * 0{]: confusion matrix, ROC Mgljfﬁ/lultlvarlate AdaptlveDFTegr;s;sLT Spllne) S
- 2212 Hl0[Ejol B0 450) 37 o | 71 @(Kerel Function) 2 422k (Distance
* Of|: garbage—in Function)? [t 2571
garbage-out * SVM(Support Vector Machine), k-nearest neighbor &
- (71%) A1@%(neural network)
* N-ZHE A2, CNN(Convolution A1Zahol| o5t gzl
(deep learning) S
-HH AN S0 E 4 QY=ASHOHY | - 2AHH(Clustering) 22 T8t d2IE
KIAlS A0 SHESEX| 4= * k-means, p-median, &3k hierarchical) 2SHAEZ
- 85 YIS 9Iet £ T2 DY TRE | - HEE X (component analysis, CA) & A
0] HQgt (Variance Analysis)
- M22 2SHAE HE6H0f ot A0 | * T2 24(Principal CA), SE&EE24(Independent CA)
xg s
* 0 MARIOIN T2t 2E sia e gor s | X (SEM)AE Zdf(Covariance Matrix Decomposition):
HIXIT &5 S ot RIY A SVD Singular Value Decomposition) S9| Xt A

(Dimension Reduction) 24!
- H|ZAL 32| 3l 0|4 AS EFX|(Anomaly Detection)
d2E
- A7 | 45kekE3(self-reinforcing learning) 214
e
* generative adversarial 24, Hebbian 24% &
* X7 |R2I3HX| = (Self-Organizing Map) S

(BX: A=E(2018)0IM 21 - Cao(2017), Hastie et al.(2009), James et al.(2013), Mullainathan & Spiess(2017),

Ng(2016), Pyle & San Jose(2016) 52l

=S

HIZOZ 2119| LiZ0l| 501 ThAl FaIgt AY)
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0. 1= S0 CHet Ofok

olHd L O
A=

A, glold
(#3548 Hlold
o] =& (35 B7htHe) £7719 B4 utetsty] figtelek(e] eA7E AB=fe
S Jh). @AZ 98 HlolH H(training set)> FIALEES 7l TEtU|EE
Zdske o ARET. E-IFONA AekEa v Sy 7ho]l &)z AR, 28+
sl ot FFE e o7t ¥ At At EF717F A=W A58 vlolE

‘de B7PE AFEHIL ZA7H EAEE dholE 9] AFE(resampling) ¥ 771
B Y] 7 B S ARA A2 ER71E AEshe S et £ 7718

=

Zof 9ol A=
validation set). ©, H|A| =

o
e

A,

AN
T

(a8 2) 2578

vl R -
| Classifier | 488 ol _;l_'-{:m_

-

uTRiE P 7| A}

-#-\-\----\"‘\-\._ um _:'!# ]
rl -
- [ %)

L]

\ |
R U R

| —

Resampling

(EX: F=2(2018)0f1M 218)
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HI3H HIO[E7[E ZROIM L12|F2| HE} 2y

(2) 257|845 H7I2l HQ

57719 85 Bk A=shgd HIAE g5 7to] Zjo|& Hol=d|, A=a52] B¢
HA A Q H(confusion matrix)E =1L, AEE(accuracy), AEA(precision), 7
T(sensitivity == AEE, recall), E°]x(specificity) 5 X|HE(metrics)E 83ttt

HIAE SH50] A9 9I9} L AEES AEY S odrhel AEshsa -S4 Al

s F(positive) 22 AFH AINEGEHE Adz FHo= WL vl
(TPR, True Positive Rate)& st} ‘1 - HIZF=(= FNR, False Negative Rate) =
SASNM S A2F 7 type 2 error, B)°l SFAT. S°lke= S/ (negative) 2=
Aold AE 24402 AR HSE HlE(TNR, True Negative Rate)°]t}t. wehA|
‘1 - Bo|%=(= FPR, False Positive Rate) + Al1& L type 1 error, «)°f| sjF3ict.
AN A1E 7Y A2F LFE FAl Eol= o] o A Z2 olfE,
257719 TE dA A (threshold)oll W} E0]&=8} W T = 58 A (trade-of )5 HS
t}. o] AEIAE ROC(Receiver Operating Characteristic) 24102 FZ51HA ¢
AX okha]elg 245k, ROC %419] AUC(Area under the Curve) & Aot
E7719 45S WUkt debdog AUCTT S48 =75t E7712 g7kt

e 71} ol B3 E577] 7HA9] 71 EA Q1 A wAFES(cross validation)Zt
FEAEHY (bootstrapping) -89 W A&-Go|th[1# 2]9] resampling T4
£ D). AT S8 A58 oy Jgs AAF R /5] HS= RHES
o2 7719 Fe= =°laL &K over-fitting) AT 2 I2)E k= HH

]

~

ol

2 o
—
e
=

S

oitt. 27| pol ASE HPHE Xt 4% & Ydsh=(leave-p-out)

(exhaustive) ARSI Aol k7l9] FEHHk-fold 22 Hlo[EE £

BARS SHe Bl WAOR 2 etk REAEGYE U HEo| 47 AL
u) BAA F29 AHEE Fol7] Aol Sol, FHHestimaton)] HA Fole
SAOA]) RS W F2l0] AGSHe Wl mAleg} e BRY Lueizeld

FEAEHFPL HolH(FED)Y AAARI &8-S &3l 27712 47 d(robustness)&
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0. 1= S0 CHet Ofok

ol 74

=]

2AE o] s g8t

09 210 718 Ao Rt AU BAl] 2o A8 4 s BRI A&
ofgct. B3] paleldat Zo] Holejet YuelBe] fr1H0R ATAGIE BrY U
TelEe) A9, £ Wgo] AGH HolEol i BRIVt 940 A5 HolXul, T

golelol A Aol WolAl Bt over-fitting) A7 U
HrAolA] WAEET HEAEARS B BT B S B 4 YA, do]
Bl YAjE Bl nhe SEAl B S8 4 gick oleid WA Bk 9%
Zol1 ojwl Fejo] wlolelo] Hhaliw Brkel A5 BY & 9l Goltt BRI A%
37 Slsts Bek Ak o] Wagkd, 1 shiole

o] Suigct,

r
Z,
ol
o

_IE

or

ox

o
fr

i)

ox

or

J1tsHregularization)= SO H st SIS ooz Agtsl| EF7]7F o
4 Bolgt o9 $A7HA] 1Est= AL AR HASE AlRlsks WA ARt
Fof wet ohegRt Ats} ol 7hssitt B HdE(penalty) -2 &4(loss) 3¢
S T3tk o £, IAEHE ER7IM FE=l+= LASSO(Least Absolute
Selection and Shrinkage Operator)+= H€E] &2 Ll-norm= ARt 2H2%H
A oA Bttt tiFER flolA AVE wpESE oA ARGEH

HESh= E7719] A Fde o7l A8 E771 HiF-2el 28Ehs) o719
= 2 o= = 7HA Aol it A, B (bagging)> EIEOIAM HlolHE A4
= 28] o FEAEE Atk 72 ARER M2 S 5o 2718 X

3§ ol FYSH= WAlolth. BHH ol HFY] WTLS Yensemble)oleky FE

|

7) SAEO Ml Zd2 siE ZYO| SAHEA T|= 7Pt T 0 RtHSHA| FetE|X| $LE HE20| HHQUS
o= O FE22| Hup7t 3 YslstR| ghe A2 YL O|E S0, SAS 7HEA-o| Ho| A8 l= F-EA
o (FEAHY HL) %—E— Kvariance homogeneity) 7S 0j| £3t5HX| Y= 220z Le™Ho 2 1 RE%H &1
£ HOICE O7|0f| M ZAd = @[t =5t 2|00l A H[O[E{7} HHO = sl E 277|171 o= "= Yot ds2
QX|s = AE 9|EI|0|-|:|-,
8) HtZ 0| M AVHTt HREAEMEE 520j| Chot Mot & 4= QUCE HEZ CH30| A7HSHe Hid 0 22
&Aoo 2 of HHEzets FollM = SYLSHA| T XX 0l 2hghtAle CHELL,

1=
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4

HI3H HIOIE7|E ZHOM Y12|Eo| HE

4=

ZHOIA
1o

9. =4, dolH@®E tites st ujgolu REAEIRIE GE), RAd
(boosting)e A4 B2 &40] Aesiebn B 4 Yk HATL A4 7HsT 44

JHakS o]gofo] HYUE7t HojR|= okt B5F7](weak classifier = weak learner)
£ o9 7| AR Foll BA] EIES AA ot BER710 AEet 7RIS Fofsial
T 2L EF771E G AU (decision tree)oll 71813 CART 771
£ 9= 59, =2 o= Zo|(depth)E AlRtste] Aol it AU oFet B
7101 SRttt ol A2 AAEAHUTE of2] 7l /st Mz AAAZIAL HSH 0w
G2 7FsA0 "2 St M2 ER71E gl

d REAEHYO nE dAGs2 BF77|9 43t ZAE 2%
¥} FAlof Hep st 2 Jadgo|=staizt gttt AR o5 EFAoE A&
=7] wiizol] Yol HESHA s = A ¥tk olE =01, 718! CART7}
e FEl A ZH2E(random foresth= wAIRt 2@ol wWebA i Ee FAY
9] AFO0 = HRATH LY o] & ol o] Il ARIR= 2441 ZA7F ofyeh.

29 (27 3004 BRo] 1Yo FuEe TR 4+ YA BehT, FU

W, BAH, Bk

r oN

m

7

p—)

:

n

A=A olqpet WS TAH

(ad 3) oM 7tsdat REY AM0le 4Z2A

High

Interpratability
=

Low

F|l,'-'h‘lbl|l'_f

(&X: James et al.(2013)2] p.250{Af Q1)
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BREEEYE )

A} BSEEEA darejge] ofgt AsshE E95 ol et =7t e,
TEES o8l JiQlolut AEE B fFoE Wdsh: HEE mEIIY
(profiling)' o=l 3ttt ol& Sof, 7iQlolut ko] thet HHE HobA o5& EFol
7] Aol A W AF, AAE A5, AIE As(AF, FA5), 48R, BE i,
2] 2 olF HE 55 Rl olE ol&d Y] FF P dSAY HHE
Bkl Zolch JiQIsf ghs olEo R EAIEE Jst ¥ EA FH Aualy B
FrE ol Z2rdllS S Bl AT

A7} QIZte] HAT} ZEE dolH 9] YYo= AEshE ApE Tu‘rol Hobd ke

nH|Euiet 91%e] € ]
A M 74, BAA A7 wddd = k. 201849 9¢Y vl ARE Eofske
dF AT & FANAE AET & e UeA S LEFTE 2ERIH0|E Alo|E
o &k AR ol 8al JRte AL 91%, A9 B¢ 83%<] =R FANRE
TEIYY. S 1A AAE EE ANE A3 g 4= 9

WS At

-l> i
%0,
o
pacy
o)
KW
-,
d
2
i
==
ne
i
% Lo
L‘i
2,
)
]
ok
E

SO

;

fr

Y AHEU, Furopean Union)< 20184 5¢¥ 25¢ ‘U¥iQYE R SHH(GDPR,
General Data Protection Regulation) 9% A2 Ao}y, GDPRS 1 HFoA
EU AR 3 583 ZsHAY 0|2t fARH St 9= PIAI= ARl Histo]
T2yt 22 Aest T2 0| A8-3 W] oRZ HEE 2=kl 85kl Utk

9) https://www.eugdpr.org
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HI3H HIO[E7[E ZROIM L12|F2| HE} 2y

Egh GDPR 222+ "Zantdds Z9eh Asohd oAba g o tisto, darejse] <
o AFsskE A7gof Histo] I7te] 7de 87 A, %U——’ﬂzg] 27o] digt A=
Qs 0] diE g 52 PAFo g FASI) FUE AIS E8dls 7|gSo]
o] &Alol Al A+sake A7) n|R|= W} AAH Ae] A2 Foll tiet AR Ale
{53 AE S0, AR B2 F5718NA AlEstaL Sl 41887l = dlofE
AlE2] FAIA AN #H419] FEIF AP w= ARt s & 4= dolok sk 1 A E
AR 4 e EEE 7o

f19] AR} Zol, AL9] 7]5to] B Fare}Eo] A= A= AsshE ArE AT
oA Apd} @70 WERt Ul welstAY olsfist= Al ofEE B ofyz} ¢ale
< Al 4 ol 7idE 7HsAollA 710, 2016, 2017; Baer &
Kamalnath, 2017; Raymond et al., 2017). ®|¢te|y o7 e}l -2 F-54o] 733t Hof
oA Ake] T2 2] EHA(process transparency)S 276M= 797t w2,
darelEo| AgEe BF £ B offy. £ M (competition
law)9] oA Fa3%F olqroltt. AT (2016)= BH, HA, F60l4 BH o<t
Y& ERYT E8-S AAstA (AT E= olE Do HabA] RED), A
S AT AP 37848 BHoIA EalE|Ee] 744 7ls= Btttk

tl=3 EUOAE 2ERloA 9] darelE H 7Ha484 gaEEe] '@etolv £37%
A9 7ol Hish B2 =97 olFF 2 (Raymond et al., 2017 H 5.2 %),
ECot OECD Z=2 SAI7|Fo A= #iS 7180]aL ATKHZS, 2017 2H4T, 2017;
Blockx, 2017; Capobianco & Gonzaga, 2017 5). AFY &a18]& |0l 3t HA|
LA =o= 20109 FH A= vl= FHAHILR(FTC)= 201080 Google
A daEEe] 554 7He S RARHAA AiRte] 52 HW9dth FIC7E 20134 &5

BEZ olg2 4olE ZEIAT, o] BAL Y SHBo| Aystw Y= FH A%

T wtTw— =2 AT

)

(two-sided market) B|ZYA RA(AEE, 2016; Garces-Tolon, 2017)°4 E3} A
HA(bundling ¥ tying)7F A2 © AAEA THA] FHold AA7F k. 7HAH ¢l
2% 20159 vl5 HEDO))S] ¥Al £33 Amazon vEIEH 0] 04 A==
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EAH AEQ] 7HAA% daEjEol EAE rkar w83t vt QoL & Xie, 2017). DOJ

+ 20169 Uber9] 54 71447 (dynamic pricing) HAlol%= ZAI7F Atkal A& 3tt.

13y of2et A7 YaLElES] RS Btk AoR 6H7§5]7HZ— ojgt}. o 4
(2.38 ZZR)oA = 270t Hiel Zo], 7]&4 SHAA HAled 22 E73 dagfEe
TFAPAE B 54 SEI7 fHA 02 v ofHTh wEhA (TeslaJ PYALA )
Y Ee] QF7F S e YRl AT E o] ] Ao 2= FAIE AT &
Urt. A, A AES Sl Aoz AT S AET o I Bolth
2y o] HA] FEEAHquality assurance) 5 AFUSE SHAIAM & wf v vl @<l
HHolojA Ad 7HsAdo] 2t wheF dueEEo e AR AZ2E ¥R A(product
liability)o]] W2E EZ4Fo|Y 6 A|IUH6 sigma)?t 22 TOM (Total Quality
Management)°|42] F4HHE Q6= HA =7} AIPHHE 1= QI H|-go] uith
S Zolt}. o]gt olfollA WAlEGoA HojE oEEE WEHe At IBM,
Nvidia, Qualcomm S°llA A3P=3. It one-shot learmngolb} st BHAg 9

7FAA]7](pruning) 5= B CZ 3t smaller algorithm 5 Sun, 2018).10)

il

-

S

Y%

Rt Frg/gdo] SHHEHAL 3iA Ee ZAVE EEE Ak ot dlE =0, 94
HAJo] 235]8 siFjolut 7192 X[AAHAHA(IP, Intellectual Property) 38l 5ol 282
7Fs/d%= Ut OECDOIA AHd o= AiRMet 38 Bd= F84de d=okal A,
1 #8485 Sltlok= ol “JottHCapobianco & Gonzaga, 2017). F84°] a2

o B 4 Qi FIHY olft MAYL MER BFY LueiZel v

=

_

4>

(causal-effect)& A5 T o] otz A (correlation or association)E Bf

Fo g vz QITATAE FE5H: =o] Eol7] mZoltKDiakopoulos, 2016). THbA]
olEA R dNF| FYIL faHo] HY ofHrks e & 4 AUth1D nl= 3=

ISP e 10~11%0l 0|2 ¥E SRR AFgES 2571 93l Al d2 Aol

10) O|et Z2 A7t S-S5t YLHS HO|H X2|0of BRet CPULEGPURE M| 225D 2 SIEY0f M=o =

xRl Y3t 5 2olct
1) £340| 2359l SfZ80| B + BTk 22 0|k AIRl Deep PatientS JHst 1 2 Yo £ C52)

7t ot Bt2it 22 ZOME EG U] "R 2ES ThE = RUAXT, O ZHO| O{EH HSot=X= & =
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HI3H HIO[E7 |2 ZMOIM 2 121F9] e} 2Ry

SR, AlEd FuEES HA F4o] ehtd Aol SHHTE 222 Wy
SFek. ol HRelA] Hjo] Uehtul 9130 Jefold W% N2S & 2L vAE o]
NRBAR FEG AV, ARBAS HESH 28 Aol e oF%d. o)X
£, ojob g, 244 ARolA Al ok eAololE, BHel A4S HYE
% Qikd ARgo] olgth. oleidt WAS HAsk] S8 ulF IR MY Sl
AIXAL 4.2 32)'S 93 7342 41 Zolek. BMY) H14G4 AY 2o

1A 20184 s AT FIGE Al Lele) 0] oA EEEHA
Agsior & oI5} ik, A & 4 Gl ZI9iolei HEglor gk ek U
9, BM 4] Al B8-S 348 4 9l S AulA9l QEA7U(OpensScale)
A28 B2,

O

= X
=
1__
L
o
=2

184



J9Y dargEe] 71e4] B4R Q3 FEAS FHSk Aol HWiE oY, HAE
AFNAE ol2fet HE4 FHoll thet 3192 1 Alzto] FAstal ItHDesai & Kroll,
2018; Perel & Elkin-Koren, 2017). A, &ar=jEo] S74=0lx B ool d4
Ao g A 4 PAY T4 sfalnto] 75t &4, 201049 YouTube®}t Viacom
A" darElE AATE AR 2R &, AR LKIP) o2 Hgotof S TRl F9-7t
ok AR, garElE (59] shks716°] = 49 AHAI7F 52 (dynamic change)2 =
AR WA, daE|E AAEE F:oi7 ] tisf of# AbEo] 'TAEA| R HS
(Jg-4= A7 BAZACIA] &2 B-)7F Btk ol2Rl ofolA FarelE AL
(algorithm audit, ZZA$, 2017; Doneda & Almeida, 2016 &) AEE EYUsiHe
A8/ Sl High viRlo] A gtk

Ha}l HopollA AQbete e Adiet F84 52 fA F
RS FH5l1A} St} A& E0], Perel & Elkin-Korenw ‘E3dA Tt HY|
(black box tinkering)’ & A|QFetHPerel & Elkin-Koren, 2017). 2535t &=
off A 22 ARE ol Tt dg-Ak= A& A8sto] 1 49E S7lstal £AI7T
Ad S dEEE B $7851 S she M4 2AE RiRIsHR: Aot E3h FE
2 B7] AXE Algohs gaEE 94 AE A7 EA8sHH W& (safe harbor)=
7FsoH 3ttt o] FHE oju] A3 F9l DMCA(Digital Millennium Copyright
Act)?} FAFSHEE DMCAZF @42 02 BAs]= HAELD 7|ed HALH R 555
OF Sh= Z=HTAI7L Ei=th

Desai & Kroll(2018) ¥ Diakopoulos(2016)= &i118]|&9] g4 E5gAdS vbof

o0&,
ox,
lo
>4
K
f{‘_ll“
fiu
=O=ll‘

12) tHEX o &, "4 ZA| ZX|(notice and take-down)'0f| CHo 72 AE o= M0 0{2{S0| HEC LT
X3 (copyright)O| HSH=|A=X| 1L {FE LBL7| o2{S &0t ofL|2t, FZE QI AN E Sh= Z40| Ykt

PIS0A= 4Te FEI HIE0| SEHECE
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A HAEE v AS AR oL dAAA diSHRteE, HA
darEjEo] S8 H87 4] et 35-8(public interest)¥ ARl &-E(private
interest) = 723} 8ok Zlo] Wasitt 33574 AdolAe dalelse] ‘Aoz +

AxNjustice and due process) 7} 7F} 585HH, AFHQ1 SE(E79]
*}04-9-)01/\ = ‘EHAQl AF(illegal discrimination) < ASHY ‘WIS o7 T3}
A AH&El=(fair use) A2 St AZE0] ARYojP oA
ARGEE S| ERMA 0] HE2 E7FSSHAINE EFEA tisiA e SEet A0
7Fs5hH, EA7E RS o A=F 07 ARE 7HY(ex-post analysis and oversight)
= 2 5 U HAI=A FAE vrsioF fth 184 Desai & Kroll2018)%® =22
= WEIEARY A AKwhistle-blower)of] 2&S $H}of| glth= 2 Akl Ut
o|x¥ LalF|Fo] EFEAEY FHIAES HAER FaHEe] A, 7, 39 Y=
TFASk 0 w5 Ql= A E=tt 531, WAl o] HlofE et darg|Eo] 11
SH| A== A5 (@A HolH ol i sHA A% &S dHF R HiAe
T flo] darElE Aol et AAF 7o) Sloj: AR 7o) e olkE 4t

e 24dcke Hl 2H= %

=
R

T

]

ﬂl

olefat Wiol A el Aol dhef olxie Hrk 71&H9l ek Hheig Be
b ek S180] AL 9, 01 AHEAE B SOl ks qka

7152 At A fARE WEkE M2 Aot HFEHeke] 14 SATETA
Q1 ACM(Association for Computing Machinery)® 5&3d2&3HPublic Policy
Council)ox= garelE A/dE =ol7] floh 24201 A+tol 23l WA darels 7
T oA MU GE ABsl] sl 77HA] YR (3 3]3t o] ARFEHUSACM, 2017).
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[E 3] USACMZt EUACME| Y112|F MAES I5t 700 &3

-
24| e

QK| 7t5d (Awareness) | Y12IF0| MBEU QUZS S0l Y2
Q

e SESL-IPPS| U2 Z0] Lot AR L HEIMO 2 TKS0H0F ol 2F 3 ARE SARZE0 et ~HX|
(Access and Redress) S A0 KizEt

HAUZE 20
(Accountability)

23 (Explanation) QU240 Olat &= QU= +ECZ ZFZ 8| (logic)Ofl 2o M 4= A0{0F &
HI0|E S5 YI2|FO| SHIE XSS flet S22 H0|HE =511l GO|H X0 et 7|50 22

(Data Provenance) Hlintegrity)2 Mset

YA 7154 (Auditability) | 219 S 7|52 HH22M ZAR 24 GhZ0| 7Fsol=S &
Efgd E7tet gAt

e . U112 M0 LSt HIHEAS MISot! MG HAOZ ARt o~ QIEE &
(Validation and Testing) | = (& <SSO et S7IIME Mokl X3 CE BME £ U=
(EX: USACM(2017)01A QIZ31HA] 0] 29| LB X0 2R LS HE25IRS)

ACME] &E]& /ol et =82 A AAA o HEe Ak 2~3E Ao
o8 or SUIAY 7|&59 g Al A o] gt =9%
HE, A, AHE, AMIE B AFQAE S, X]aig J-8of ot dEFQ0 gk
Ax2} AA] A&t Al(self-regulation)oll &&= Hkofl HE2 SthDoneda &
Almeida, 2016; Saurwein et al., 2015). 1&g |+ 5°0] B} 74140 WS vl
5k7] fsiA o AF EA4 0 FAEL e, o oA ikt mielS #itt
2 7] WS AR

>.
|
ol
o
2
r o)
)
2
X
10
e,
=2
LA
TN
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g APy ol LS Al 7le 0| mE FEES A=A eR 240}
St ¥ 39 shold. A= dale|Ee] Rt Aol 7idste] F4A ] A
2ot ZAZE AR AR7E 9le, 244914 LF = 8 FEE AU AR Al
= ARE olAle dAl VSl & 4 Aot oAl 7P et o] o E 22}
]

LaEEo] EEAY LatS)E JEA] A o] tik W] Y He

ofg] Uit daeigat Al 354, BEA, BAY, £ gRE B9l olieh &t
£of diust it o]2jet Al B8 UA-ZFA-0l At Edljof & 7ol =t
e AGsh= Aow HAHL u=F2 20169 3¥€0] oju] rlo|=gkel nhggion
EU= 255937} GDPRE &3l 2 714 7183 ¢3S 9t d&k 201640 Al A+t
ko]l 33t 2A4] FHE v AL AoKoH, LejuelE 2017dRE W sloj=gtel
A7goll 23,

WA, 334 darelE i dAARE AREE 2pd @4E HiAlsl] gt 71580]
o} ARS1A ofrpe] Al <t E8-2 BAgote] tAd AP (digital divide)& X|AS}olal,
ARSIEA] Sl o A=A 0s AIE E8stE Zlo] 1 Aotk 33 ¥1dES
283 o F39 olsiHAIE s AR AHIAE FFofof Stk E3 o]l8Ak= 3F
9] o]ojo]| Bloto] P EE FEoHAL R85 gron Eelo] orsx]| Tt BRI
NA Ha7t WA LEF AP E (alert) 762 EUTITH
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ARAL YA} o) AT} Fjol AL AA H= Folek. LA 71 Ao
A dole B Ax B 72 ulstn SueiE R BN fud AR Ehofob
Sk, FFAL QAT ATE qElsh G AF BARY 7|2 ST o)
Aol A LTS T8 LA A7) oI At AL W 5 Y A

e TrgT

gt AloPA = mhsfof et SEAE YaElE 2FolM TAE 5 Sl ofF fde
o

Qv BAE Ao AEH A&aH B Yok Sk, o] 84
A

8% U Wa ol 8L AolHor rasHE AL FAT

SRS AR AL ALT E-FE-28- A8 ZaA2t A3x0] o8 A
1 oJshe 4= Slojof gtk AHoleh13) AL TS AR U T
= e, 29 A 5482 o3 TIAL T 4 Qlofof Tk TS WA THs
%221 o 8ol Lelm AT ol 8PS AT o84 A4 Y=L B
8% 7128 W% RAAG ARS B YIBL orgstA RohEe stk e

AREE ofsfg & it FAOE AFoof ke 877k WA FHAT k. Wk
AN 719S0] BEGM A% BAZ Al AL AF3E A T2

AeS A1l JQHAE 501, Facebooks 748 AXE EFH]| ofds] W2 Q8

Ydit= ChE AHHOM 2] £ FGOICE MM AR0M &3
C!
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HI3H HIO[E7 |2 ZMOIM 2 121F9] e} 2Ry

83D, B3, 714 SR BAMAXY HFHe FuES oo oz
245 B9l $A44 T He] o) Axdo] Rasjes Aty g4
(adversarial attack)e] #{oFshehe WgS 71tk ol AkSle A PARIEE Be7le
AISF 2E)E0] 42t ) Holof & TRl
web AlSh FaE|Eo] ARSle]A] WolSelx (A elH 4-84) Al=E @] Aside
et 41919] Sezold] 187 ohet 71e 2 29 AelolA LaelEe] YHE ofn
AT SR 4 ol 27t Basih ueiET Al ANULAY AT EHA B
3 weo] FEe W olfolth AW MsT AIXADY Al RB(risk
management) ZE|IFIZ So] Tilo] Belie A oleist wiZolA ofsirt Het. oS
Sol, relol B HOIEl o) Uk A4 AAE 2 W ol 4HE
S23) A AL 0FE AET T 5 Y 2B T 71450] Ul

of & Fact g s RSl .

o

o)
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4

HI3H HIO[E7[E ZROIM L12|F2| HE} 2y

(a8 4) XAI2| 7HE

Tod ay l Task
* Why did you do that?
Machine Decisicn or * Why not something else?
Train[ng ) Learned Recommendation * When do you succeed?
Data ™ Learning ™ Function * When do you fail?
Process * When can | trust you?
* How do | correct an error?
User
XAl J, Task
* | understand why
New * | understand why not
Training L Machine L Explainable Explanation = | know when you succeed
Data Learning Model Interface * | know when you fail
Process * | know when to trust you
* | know why you erred
User

(EX: DARPA(2018))

@7 XAL &0l 7P A=420 vl= H L5 ATAG=(DARPA) 4L 20179+
oF 8009 9] ikS EQlste] 20214 4¥7HA] Z2AEE AY Fo|ok MITS
Google & W7t F-Eo|lA= DARPALLY] FEE Bdl 52 EH2og &id] A+1E
A&Yslar k. oFA7IA] XARE F2 Hado] 23t A
BRIt} A& o], "ol o3t 77171 ofd AES 1Yl & QIAFHE W E tE

N
[
|
2
)
ol
j&
k1
30,
fr
>.

b

=
k1
i

[of

o
ol
2
[r
>
jako)
=2

=]
)
o
fru
i
i)
feel)
k=
9,
g,
oM,
o
=
rir
ie)
=
k=
ol
o
el
rr
)

Aol SHHS AZ A8A A S SusTA T ol Fal AL AAGARLE AEA
thafo] ALS AAE ofsfslaL 1 ATkE AT 4 YEE sHe Zlo] Zajoltt, 1Yol

14) QIE{slo| 0j|7+0| 7| &= oF DARPAE 0]0] 1960 ALHO] M1M|CH AIZ = E2[= T 27HAIARI(EXS, expert system)
2 NES Mot HE UCE FEIFAARE A 7] 8 F=E(rule-based reasoning)0f| A A|Z[SHO] At 7 |BE =2
(CBR, case-based reasoning)2 2 LHSIHAM M=l HRo| XAtz 3t0f A 7|0SHRALE
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XARE 71949] Aok QAr27 ] ael digh A52 7RssMl stal AdaAE Bt
FesHA oM, Al AlLE = 299 A0 8T & e =7E As
th15) 4l 35k 719 S73001A ol XAIS] g2 tl¢- Fasith AA= IBM
Z1A7IR A7 A AlA 53 H9 71 AEE TR AR AujolA SHAS] 82%
7F Al =942 AESHL AZolE Bk, 60%+= Al AL &8EE HolHE A=

W AL AAY E3 2ol 24 ofskF 4 g ol

XATE 417 719 oA d(Fed) $H0E A Al 7h Wgels a8 3
A, ‘9 o2 MPoletal WPLA'S AT At o], £RY|Y W A
ABet. B4, 28, R, A4 B4 SN BNAY 2 A& o
ofufat 7% BAL Hlgo R AXE AN ARRTelE Bd AAE Agsis 2
o Ys| Y ol 3Rk ANSHE B WA W k. 3 WA T A el
7o) BeEpas HFPH Al S HoiFE 4y o] B3t Foleta s
Al WAL 22 QlEslolso] B3t Aolth. 3, ALY AHEEER A3t 4 wd ) 9zt
o] oJ8fE 4= Y= WA R(ENE S, Aol AT BANY B4 ouS B A
oz | HIA 5) AYT 5 Yt e ol AT ASH: Zolk. XA Bt S3w
20144 ol % FE5k3 Yt %ol R WAL ¥ wA] B AAYe] YEYD
T2} B B3} AV 2 w1 A5, 14 ejsol st Alzsle] that Sait

74jole. b
Shte

=
T —
15719 2718 HHts 71 REe AT QEHolAE B B89 §Es

15) Q8HE 0 2 7|20 HAKOR M7|&g SYSHR HAHB0| 2utE]7| ORII, XIFHKIQ| 71&2 SRI7H
WS ) 1 AT QAT THtO| AlCH: ATHE O 2 OISRk 12{L} Tesla AFBFE ATOIA H&
O, Al Z80j T2 SR 1 2SI MYATHS TpopsH=t] AR Al2EDt 20| BRsICE O AIS S5}
siA12 F7ohe 7| S0l 2 20|, BAlo| Znt HHtg Wefshs 2.010[Ct XAE B4l 7|25 0| Hgd
8 olzfet 2HIS ShZot B 38 5 Ho= Yoyt
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HI3H HIO[E7[E ZROIM L12|F2| HE} 2y

—1a

>
of
18
ol
s

wpolet. AAte] WL YWE FPHS A oln A= Hug 5
Aol AsHE 4 9la 7ol Ferdrks BAZE rk2.2d 9 (19 3%
. DARPAS] XAl Z2AEL F& F21o] FH

oH= AL XAIS] B} Al L o HES 9A] eromiA e

39,
Y
=

2
@j
N
19
filo

N
ol
rlr
)
0,
LE(
i)
[
19
)
S
;Y

<l = 2

= 25 sk ZolRtal Bl vl QIeh10) g2 XAF A HiolA (aaz FEE)
N SZHE: AT e=50] FEHel e 2ole Wie g Aol Idol=a
20t DARPAS] 792 A%e 574 7id 12 ke FH7F JEE Aeske
A AR W2l o= Histt A WSl Vs sddte AS EAA A€ =9,
AGelE AEE mf argelo) EA(E: el Fohe Fie Az Ashs 24

Il

A e Z0g, T olf R o7 FEK[TIY 5]9] deep explanation ).
DARPAE XAIE WA HAl2dq E5710] Z-8sto] 719 Fuof gt #4] HAS
St Qlom(dofel 24 =HQl), Yot AoteksE 79l A& AlA" o] &85k W
O 2 (Rg 7Rl AARS) A3ty =Wl ¥t Qlrt. T IgollA] AV Wil A2
A= w=ol7] AeliMe SareiEat Hlole 7ko] Akt & Tg9) iAol thgt
127k WEA] Fasiohs 22S WY 208 BQITKNIA, 2018a).17) old HAE&
Holirts AT 715 mAl2 Bk QAFEHE(decision tree, [ 215 IR)E &
&5= Alo| ¢ avAolt([1¥ 519 interpretable model FLH). [# 219} [1H

SO Z=Fs] 273t CARTSF 22 date]E I ARA7E A =o] mie- &2 #1t ofy

16) 70| 23t XALS| 2= A7 Leiholo] Ofsfot Al2|S 27| QIS He T MM B s WRsjrts A
& CYBISICE O 5 7HR| SHE M2 AS317|E S1AI0HEA|0] (K43 S 42 0|4
Of BhCt.

17) J12{Lt CA| QIS D2fshe AL F2710] ofs] BHSO{l REO|Lt £|43ho] 418i(internal description)
S EQisjop BTt o] 7|2 MBS (R 2N o ZatE) HAHO} SiChs 2Ro) KRS 12y
L} 0|2 0|47} Lma|5at Alo] $IAIE 222 HBHX| = St
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—_

2} oy AT AAES W YRS FHSk= Al o Hrh1®) AT 7|9k wAledo
AEHER ] FEAE shaoto] AFT U9 A s AHEHER ] Hido]
A 5= o B A9ES =Y 5 Atk E HE AR A T4 HolE
EHE A4 7S 2-8ste] Ak A BY=E f5(induction)sh= Aot 1H
519] model induction FH). Wlo|XQHBayesian) ¥4 544 F29H4S %85
ojgfet HLHE W4 ol A2 MR, AT RS 4] ZASH:
AE 7H Sl gl

fr

o
E

(13 5) DARPAY| XAl H22 9ist 2 Mais

Learning Techniques (today) Explainability
(notional)
Neural Nets e
Create a suite of ~"Graphical ™ — 28
h h Models S

ma(hllnelearmng Deenil it : g - e @ i
techniques that Leamning Ensemble 3-e
produce more et ,A‘:i —0—e e
explainable models, Y o il
while maintaining a \\f

\ Q|

—1 N
R

high level of learning
performance

Stafistical

.1/;.1 h Model

11;1 Jlll
AN Ak A
Deep Explanation Interpretable Models Model Induction
Modified deep leaming Techniques to learn more Techniques to infer an
techniques to learn structured, interpretable, causal explainable model from any
explainable features models model as a black box

(EX: DARPA(2018))

DARPA+= XAI°] thgt thfet A2 &5 AF dloleE st A ARARE o
o7 WELe} ofE 5= BrIole] XAIE AustA 7fEe Algo|thXAL B7HA |
tsiA= NIAQ20182)9] [F 215 FX). vt o] gl A%t dlolgof gt &=
7 =ohe A2 A Ao izt HEAE FEok=t of[ds] AR 28T Aol
DARPAL A7} Wi Zxto]] ARGSE HlofEl7} mjA|= 9= 85| B7Tslof gttt A

18) CART AtA|= O S et L12|F0|LE 2320 A 23t Hiet 20|, 2X| 2 CARTE F&iot= 2Hg0i|Af Bl Z
OlLt HE e AECH 22 HESE HESIH S2FF Lt si42| 0282 SRt
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DARPAS] XAl Z2AE= T AA7F £4o)zt, 2018 7€l Al Next'= §HH

ol AIE 3t Bk 2 AE9] YTo|tHNIA, 2018c). Al Next= AIZF 171} EY
(man-Al collaboration)o}HA] 55402 QI AFE & F Y= AlAHE ou|gh
t}. o]& {5l Al= HSlol= A AdE QIAIstal o]0 A-8{contextual adaptation)
S 4= QlofoF shH, QXM LESHA 45T = QUojof St o]2fet FEA oA XAl= HIE
Al sfgsfioF & ATt B yolrt wAled | S FEARI A SESHI
ot z2AET ZgY Folc}, o] TRAEL A2} (trial-and-error)S SO & Sh=
HAl2g 9] ShsitAlE Esto] oln| HEH ACogrHE AuelE S5k WA oR
AIE AAsk= Ae H3=E S} o]Ao] Aottt XAIS] AW 7FsAdoll tisto] A9
A% 7Fs/d(verifiability)o] o= A= SEET= A on[eith,. A ¥ a&4olw
A oR AIE 79T 4 UL FAY ARBAIRRE ] AFe g5 4 Sl

(2) ¥112|= Y22 (algorithm risk management)

olm, B, 2t AR HP} 2 TFHopolA FalFfEe] oEsh= AbselkE
OJAFEA(automated public decisions)2 57/ d(fairness) R0 28 gt} T4
d wAet TIsto] darE}Ee] B ZAIE sidsh] fIgt Ao s ] =y
¥ = (risk management framework)oll 7|8t =-Xtoolkit)}E°] A=A et o]
o HHS 55 E771 AP olA F2Egt glolEof oljt sks0 = opy|E= HH

o] ool YAl m2HER EAZTIIAY G} shHE S E MIHA| AT} Q4]
EHDC & 35HAIES] 55 http://ethicstoolkit.ai/)7} UAtt. o] TZAEE
201649 vl= FEAINYC)7L Al@H o2 T=RI3H Al 7|5 ot 2 T gio] 591 AJql
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SoA HutHQl AFE A&t EAE vl2dY] 98t TEA oA AZE =], 1
A7z ugEo] yxd 9E8e sk THAZE)E /HdFH o] &
= 3

2 7 (23] ofel) 4RUAS HA T

HE AR o2 AAZRE Y503 Fi YA
= 37 goug BE folH+ HIS 7H SHko gItHAll data has bias).
Z

oA A28 4= KAl algorithms have bias).19)

Slof e oA Fatelzel WS (LRAT T 5 ) AAE BAEE A4t
3 APe] 7 4 9l B YRS AUsHe Zo] o] mAlEY] BAo|gi). oS
Sol, grelZo] AGEl T AHA e} ofslARE HE] WSl W #A

b Sicke o) w3t ol ﬂ—t« 12 Tk A J1Ea A ASRT B4 g

o
2 gmeso] Wasl SEAS BRI BaES ol WAl A, oS Sol, thet
9] e thgoR sk T AEEE LS X7b UKL 3. o] B WA

X9 &9 #A/R= EHAR AU (review board) E+= AHE7]7Hadvisor group)
A& Aot} E3t Xof 9Jaf QAFAA Sl A=) 2o o] AL olX] Wrksla 1

o wet AEEe i A4S 2ElsheE Stk

Accenture®t IBM® 717} 2018 249 9 9¥7E dilE|E HPS 4T o U=
SYE AHIAE AlT5H] AREE20 £5] [BM2 Al 89| F&R-go] o 99
AYstaA} she 79S80 F-33to] 2EAAL(OpenScale)olzh= Al HIFA
< AHIAE 2018E5FE AlToH] AR o2t AHIAE IBM SR-E(Zee[H)E

19) O|= AtZHE OFREZEX|(All people have bias)2tl EE S0 QUL Q| FHO| FXHMoZ ZXSIHELE EHEO|
F=0f CisiM = CHE S E 7HE 4= QUCL 5, |12 GO of| LiRHE HEFS 25| HAHE == S0 HIS

BESIAL MBSO (2|4t 28 SHOf HIFO0 2 M) FAIS = S 2ot +=F02 FU =& US A0|Ch
20) https://github.com/IBM/AIF360
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HI3H HIO[E7[E ZROIM L12|F2| HE} 2y

Boll ATFO=ZMA, IBM2 AAE 7 F91 Al AAE-HIFY Al 23, 5.14 X)
o} B o] Al EHE} ugts F5ok= HWE EE (meta platform) 22 ZEX| A5}
IA} 3tk Googlee AFARS] Al E3HE] HIANEZ X TensorFlow) ©-8A=0] 73
Al Z2T7H9] HPYS Al A= AHIAE Algeie2D ol=dt Al 9
M| AE Al ERF ol 8AE0| FAEAI | F=sket "o g Qlsf ¥ 4= Q=
HE ooy Al ERE G4l & =25 € & Utk A7 == He
Hop {4 s Aeshd tha3 £t

AR, Alet darE|Eo] mEE= vl IS ofsfshs Hl =l o] dRijle] ¥
2 W Al ALY AlZ S et &4, AAsste A3 g4 AA - S 5 59
TheFstal withet 420 Al Z2 1SS HYE st FAE AP R4S ARdol EAe
X HE HaRITHES], 35 F2olA &80 =oh. A, 7143 7IZE 224]0]
GDPR¥} 22 Al #d HEY 482 &5 & UEE =R0=2H, YIZF RZ9 Hl&
& g1 AUV} HA|=e} 3Rslok= As SXS YA, o|2gt EHET} et
S44 Holeet 7Y, A ¢ = &l
Apito] HH ol ABzbe] B $ e Al AAHS] FESO| ko] & Aojoh

|

r

ic)

19

21) https://ai.googleblog.com/
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TechnologY Review, 2018). ol= A[54¢Ql Aol JFot= BE AL ot 4 sfoF &
8+ Qlvk= A guigtth. AAIR Alpha-Go7Zt HIES Fi= W410] QIZES] AL A
o= t2ng WHe 2 ARSo] whgE s thsii ke vl HErHee] A st
U o A

E3t, GaEEI AlZE ek e A9 7hsAdS ol Ak AT =
S glet. A Eol, grEFol EFodSE Agus oA olds B of
7T} EL, AT 7]HE HAle oA Hlolelo] Ak & B oA ANt
l:m_’{toolklt)h tlole 8ol Al FFS A3k AL a3, W 3484 ol
£ Eol& & JAR, 1 d7IE oS Aed(predictive accuracy) SHOIA &35 &
4= QIth.22) BT Algo] ofsfd 4= ULE St s IR Adshs 4l Izt
9] <lojet =& ATt sk 7FHEEAE Aok gtk ol oA AUKg
XA szl ARl SHAZF 24 St gicks A QJuigitt. At =

R A QIZFA Afarel AFHA 0 AR Sl IHEE HIESle] AHsk=
ok 235]8 F Ashl Sl L el EAER)eld d8e &= ARl 7k
FAA) Aldel Fe= A9 Aol AEE= F97t ok ol2gt EA4% AR

22) Ot £ HIO[E{of CHot M|otu 2|50 HeH0| BEA| dE2tH(trade-off)E E0|= A2 OfL|Ch
MIT Sontag @27} X| &350 @27} QI GlO|Ef = HEHel Znat ofL|at HEtA & Hojw 2ot 12|
BHYS 2o) S8 2H0E 5, /%, AHC| S)E2 2ol &3 B(randomized sampling) 2 Al (1
M ZECHCIO|E{o] T HEH2 Z0{ 0|50 Fetr = AAdts dEEAH I} BIHS| Wl
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HI3H HIO[E7 |2 ZMOIM 2 121F9] e} 2Ry

0.

A3 XAle @3] 2t AEglo] AEe A4y AFeEs Adg + o ol
A9l E HE Hga]iolH.

RREte 2, AES TSR e WeRte R SEokA] ghon, A9tk 19
5770Iu AU & TE 7RIS Aol 9L e Bk B AR F2 Y2
I WEEHE AREEAIRRE)0l B2ske E01A4 7hssitte, ARRld dAe sttt
kA XA e Igo] 7IAH o= Hstal Hx]o] Frgsitial Rke o o
Al9] drgEo] &3] sfase A2 ofyth. A& S0, AEFIAe] 'EET E
sidstr] f13l Ale] 2EdE] 52 A7dhe Aol 2 =2 FA X2 5 A

2015; F771€65%, 2018a; Knowledge@Wharton, 2018).

SJot 2 71&H ABE A, T B A0 A)5e AL 25 A

o ofgrka shejehn)olE £t AlZF FIH0RE 7R SIat 7]4o]olof dthe
Mol LreiEo] AYA FAC] thehE AL shaBolt AslA it mheisojop
st} B3], 2392 Ad 380l QoIA] o] TRk WAL 718k AlFeE HAo]

A, XAISH fjEEiet 22 AT A TEEAT 2 & gtk A skl
ol5& L83l BAZ HEs] shal(cll: XAZF Fok& oBA o= £ AT 2%
A 5) GHE ARGARR} oS FARA T TRt 7y B LA R Ttel=ERle
A Fa7} et XAL= QIzto] YrelEa AlZF Wl Aol AXE olw Ak ols)dt

T AT 2ol =Y BolH, Al HEHHE S3iA ARdE o ZA7E eS| AlA
o 5 U= AL ofyEhe AR E 23517 ARSA 229} w§f 4skE fI3t Aol
th= 28] &EA ol=e] tiet He3t o|siE &f-otal SAFAIACL jitt

TS, Fuet dAFES AR S AT B AREs} AlAH o] Awriet ARt
-2 E]oj A= oF & Aot} u]= FEQFEHhomeland security)
T Ap4lo] Fkdh= Al 718 S22 (body scanner)”t 442 BEske 18-S &4

3] HiAISHA= ek& Zol=kal jttHThe New York Times, 2017). ©213t R 2w
ofe] IBM $SkEolyt WHEAH|AOA Do Not Pay' et &2 HE7IAAH|(expert

systems)O A &= UEIZER|OI, G2t Al AlAES AETteh AdRtY] dRE W e

o,
o|N
%9,
9,
)
N
i)
5
>,
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= SEEA o 712 dF HS52 AACK AsshE YArET AlAFe R
A S Qlek. 29 mFeiREe] sk 488 AFsSHadaptive automation)’
sE o Uk AP Asshe ARARRE
A|l2dlo] FElsto] X158} s ZASHHA @] ARl W0l Asst 8-S Sfish
7= "i#lo|t}, o] ZQIAF9] Q1A A Hd(cognitive load)S Eo|HA] Aol e
AR g5 g JiAst] aedes FRAoR w9

Ao =, AAEE HEAE Fd5ks o2 ol GARNNEA-EFAHEFAD-AHE
A+ 5) Atole] A AHAY] 3t A-f{own-right) 2 E-8(use-right) HH2} o2 QIgH
o]} Hl-g-o] FHIE AT FAlA Hl=Y AR digh AA Al ¥ Fasith &
118&3} Al 5°] tH=4] 7]&(general purpose technology)® 2AsHHA] H|ZYAL
o] AF 77T ol A=A ol YAs| AAEHIU. & =01, Tesla A=F3
ARaI SNSOIA Alo] 23 B == 7H (fake news)?F 22 ARF|olA Hzo], A
Ay Zoto] AR o 11 AYPo] T oflA ASEHER(YELHSE AAA S2 HolH
AEA T2 LJA AREAF 52t 22 Ao A= sig FarElE AEA AA9]
S0 & FFS PIRA = I-E AR of2fRt ol TA A2 FA1H
=0| 5 o= TPF. dE S0, vl=oAe= Ll =S AXA T35 At
I JAER HYEE ARARA AYS Al Ao F4o] © o] A5 HY
7F o =i HlolEet dare)E Altiof Bl2YAR Y} HE ARA S o]
TAIE 919} BlSE 2y A AR oifH oy AlgAte] £4 BF, gary
9] AR 2zl digt /iEAe] HS5E ) 9 H HE S #4iHhedge)st
7] 91t Bl 5ol A4 AR 9] oofr}. Egt AR dEE H Al 7[eEe 5T
T Q= Aol LT ol Hiet WA Bl ®W¥(safe harbor £

PAPE] Ul FE3t A vl 919 Feeh A SiTektT Eafugel Bt
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53 50] Aot olF FY 5 Qe TAL vhEisks Zo] YE FHA L AYA
1=0]o} H&o] HaElofo} & Holct,
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UN2Z MU A8 Al Y A oS
E 1 Al == )

Al dlolg 9 E3E 7I8F A9 gXd HeKdigital transformation) )4
7} 583 84 7|Eolth. EHES Al 7[HIO R o2 7|5 A2 AZAsHHA HlHolE
oA AR S AUt AlF-AHIA THAAREE 2E&Te 9T TE23) B2C
ol Als 2 ARARY] HOdS =ol7] I3t o 35S vk QIA|Rh B2B
ZAolAe Al AA7E A AH|AEE AeHTE, 220U A58 sl 22

|58 AE Au|Ao] Fdeig e85ty o] 44 AlE AFs-8Hautomation)?] 9%

o rlok

N

AollA Hshe Aol o ddzolal o] Qs FZ &+ At 71E EHET ARRielA
&

A/d T APESkE Aske H2AQ g HEe] 2 Als, HAE Agkolyr 421 4H
9] AltjollM= ERES a0k Xt Eof HolE et dalelE 7IRke] XpEskH
Z2A|AQ} 3FH LS 020(Online to Offline) ¥ AB]ASKservicification)& F-dok=
ZjA|(enabler)?] dg2 & Zolth. &, YAE H2oj|A Al= 7|E9] AE2Ql Fi
Aloj| vlsh AR|A9) }9, FAYS] £&, AR HOMd, B4t 884 5= A AT EHN
Agu]-&(transaction costs) T4} ZHAEAS 95t HA QAT Hu, ZHEO] A

Al ]l 847 "ok Yot ToTeF 7Md3Kvirtualization) 127} HHs}

23) O|= Gartner(2016)7| MA|St CIX|E E3HE 7 €1} YWHESICE F, CIXE FHE2 7|E EHE0|M o
CHA O 275to] THEH, S5A1L 04 HFLE| SO| AtYX O[si=AE 2/3510, o ol
(digital processes and capabilities) S &L, 7§, &% (share, enhance, extend)2t

O|CHZBIA-0[7}3], 2017). 7| M TR 2 H&O| 7| = EHFL LK E SHEZS A=A 7| = Ay 2ol
AlE 7|&H SHOA CIX| 2 G| 70| EICt Gartner(2016)0] X QFoh= CIX| 2 S3HE OF7[HIX S dot
= ICT Ab@l - 074 ol - Qe R QA" - HIO[H Bl ZMAA" BRI Als 2042 7|50 &

Z2017| W20i| Al 234 ZF0| 7+t

lo
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V. giI2E Mg HE Al & 2 Olws

= Al AA7F BE Au|Aof "8 A(essential element)7} Bl AlUE] 27} 7155}
o} oje} Z2 AolA A= 712 &8 472 HIRS Be A8 ofY =t
ABATE AAEA 8T 5 e IR SOl ARIAE Aolth ATE SAKC R
sk darelE JERE AHel SEE et 22 tiqti FAF FasHAT,
AlE S35 2ol A5 4= vt ABEQ oY $47|Y 5k AIE &83 Al 2
MEIAE A2 HE0 7 AESH /iEE 4= Qls Aot &, Al 7ls2 Hofste 4
A A F+=0] B33t 7|& F7Htechnology space)= AlaordA 2F4(scalability)®]
M- =2 e EFEmeta platform)& FZ3] & o Utk e 7|}do] UAE E3F
o] d = gIAIRE, K= 7o) o] EFEo] BRSI] o5 F o] AEiAlo Lot
ojof ditti= SHoA YAE ko] A= 4Rl AIE EAEFCE Az & 5 ok
o] ZoA= olHgt /AL AIE Al ERF R HE

(O 6) Al 2322 X

. Customers Ecosystems

Al Platform

IT Systems

(EX: Gartner(2016)9] 138 E22| B0 50 L& +F5IU3)

r

o7IA= Al E0E0] Hisf ofiet Zo] Eot AdshA Aeoleitt.
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HI3H HIO[E7[E ZROIM L12|F2| HE} 2y

« Al SHF9] 9 Al 713} A7 FoFe 7] F1to] B9 H|=Y A |l
LAzt A} Au|Al] e AR SEE o o]F Al E
< 71& B7to]7] dizol tid BlRY A EH|Q19] ARlA At - Tefo] Hagt
A (resource)dt o]& T 4 QU= A|AHl(resource management)S ZHEal

Qlt}.24)

Al EHES 5k AHloll= 712 Hlolelel dale}E Slo|BelE|E Ealsto] gare]
& &80l Fagt BEdlE TFE(RA0] A2 W I Ho|A 5T AIE ARIAE AlF
ot 5 = S AAHI(SE ShEYACIA NS Aokl BjlZE A sk AwUAe]
A AAH F)o] sigE. FAF R 249 AL, Aichat bot), PHAIY, 1743
(CRM, Customer Relationship Management), 24| A (payment support), &3}
g HIAE BEM3}1 -2 o Z8]A o] SDK(Service Development Kit)2} HQF 9 &
et A5 AUok= B4l A QlzeKe] YFH)E Zeldith Al S8 ERE
B2A9] £A9 752 T &, B4 ZHIRIONA 7]E ARIAAEHEAS] AHE=
<0|1L oAl QARG AAsto] THdRt ARIAE &5t sfg =HRlolA9] A
A e A2 BHE Atk dE 501, 20189 915S 7SR Amazon FHAE
2-g5to] 18071 =71e] 7idAFEo] 59 7)) o14d9] “Skill(YHARE o]-&sh= ol 8-&
L2 TIPS FE2E= gof)y S st tHEF71453, 2018b). Amazon Skill 7HE-S
ALt Yaf SDKE} ‘DAL HolA(YourVoice) & A&ttt LHARS €A 7F47]
7= BAAHOoE EAH ol 1 ol 29t 7} "elow AntESo] E/4d3tEH o %
g Aot &S, AT ARt 56 Y7ot E2 AT AH|A Fofof|A o]
AL 2 Al EHES B8 Al Aulaes 5535] gdiE A= oA

ﬂJ

10

Al ZFE0] A|Fsh= AH|AS B5A5E] ‘Al as a service (AAAS) 21 H27|% gt
o} Al E3F0] AdEE AICREADE 71 SSHE0 2 HE F5221 JA|ofA Hlojut;

A0l SRE FIAY A9E 5T & 9L Holth UAY SAE| asE

24) EEQ|XI(2018)0f| A = Al

mltl

SHZ0fl Ch3l Ofef HI=tet 2|7t S EIC,.
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AI9] Y4t 7]'5(general purpose completement)EZ5E M=Z-& AH|A H&9] 7]4t
= AEotiL 71E SHES I He]A%} T (toolkit: APIL SDK, < Bl 5)& 854
o8 F4-5dT & At tAE EREE9 HE FRFLEAY] RE 5T
et

ol2fet YRl AgolA ofn] 201790l “Al First & F4% Googleg HI531o]
Amazon, Apple, Facebook 59 At ERAES2 Al ESEL] FEHS FHs| 95

A et Aol SAWU. TS, AR} LA 22 5l 9] st=4lo] 7dE

]’7—‘41 AT EHES AIRKstAL loH, U] 49 SAIAIEARE ] AT AH|A Al
Heloh

ol AFFAE 7|0+ ¥8/442 A'd AI(AGI, Artificial General Intelligence)
AE o] SUSHIAIT, ol &Ee} of4] 7]eA Alefo g Qs AGIVF AT
U= AL F20 HAIE AHs] AR =, Al 380
9] Mu|A(service abstraction level)E QI7to] W= 4= QIS WSt +20 7 AT
5171 fsiA= 71ed AR of} of2] =AAIZE Qv A gttt ol weh
AR Al EHEFL2 B4 AR ZHRlolyg A i o= sh= 5ok Al 9%
Noll FFEo] Atk dlE 501, YmAfn|L Fopol] E3hd Al E3&°] AleH4 9=
Au|2o] BAEE o 7|d3 £2150] o] Al ERHEZ ANEShe 2ol

of2fet JRollA Al EHEC] =TS FHE] A5 AR 7 S R)o] &
3 ek # Amazondt MS7F ZPA1S] AT HIAQl LEALe} FERGE Mz AEst
= 3t Zlo] tjFZole}. o]= Qs Al EHES == AR Fee A/ 229 Aol
Google, Apple, Amazon/MS, IBM 7+ FACE H7/iE Ao}, o]zt A=k

rlo
mlo

TFA]
R =)

ENY

I

Z

LI

o2

N

p=Xo]

m

=91 G
A AT Al Z2 TR ofje} ATLE oAk B2, AEA, 7147719} 2L
oJelos SE|T Ik, ol9} B WS Zelx-Au| A- LA ATkl AH/W)o]

A2 7R AE DAY 5714 B3 (seamless integration)o] Al E2HE0 T AHTE=
A oJujste], o] Ago] wujgt A 7HAlE AR Holr|E stk Eah, ofRe
=2 Ao|AEAL SHHe ofl- 3 FRFNO R HE ABAE AlEShe A2 71EH
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2, QAA, st=do] 59 F=
oA FHS nek O}J—’— oFde Heshs AlFet ddie oS 2kl Aotk E]E, et
HopoflA TtEYAY SRE {5 AAte] EHEL] A7 T AHIAE ASH 0w S
Zo|tt. Google®} Amazon©] ARt A=A o7 CESof| Zojsh= AE o] g9
Ygto = A ET}25

o
s

c
I
E
rlr
mIo
o
o|N
ol
A
3%
>
E

ag 7) Al S AR ZH 3 2|

UHAKOHIHE) §-?|g%g.* TELHMS) | « 31

BREECERE

| =

AL OHDREC| Al ALF 02 7|¢ AT-HA-ZY AU 5 G 42500071 715
TEfLE Bk PC 7[5 AT1001A 0H2 12455002 | TEHLt ALBRH 2R

(EX: Z=GR(2018)01A] 212)

I FAF o2 QIsto], 2000 o]Fof 5A3tE W=
AE ARG AR Frof F437 oyt AT 20C] FFE
AEPE [BMoY £ZEL0|(53] 09)9] 58745 A== A
AA FZAAIR MSeF 22 A-52Q1 IT 7|dE0] A=42=% ofstr] AlZRt Aot
AGE AFeo2 F5ohs 7€ FwUS(NeuNet S)E B0l Al 292 &= Al
A QEAAU4.4.2 FR)E Al EHEC] =45t MSO] Z2AE AIXS} M AR
Hg A (Veles) 5= 2EZAAN(open source)® S/NEHA, 7|2 Google HIAE
(Tensorflow)2602} Facebook® EX|(Torch)2? 53} B&o0] thFst Eofojl A A2

2
N
pec)
ol
=
)
ok
A0
rJ
2
ro
(-'N
ol

O

25 222 XFOIO.JE%QIAI% (1 MEZ)0 ChiAl = =2l T1(2018), 28-F(2018), O] (2017) SOIM £Ct
Xt sigke FEILIEtol| A 7)1 S 2 ADAMsO|Lt Jonathan S2| Al ZHE(S! £F49)01| CHal A
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Al Utk
s BREC] BN IR SR AHS Hops] P SEAAT B8 Al 1%

2 26 ML SES AT FAO) AN Qaele Hefshs o] Bttt Al
SqEL ofe] Hofo] Fuo} HolES SRl T8, o), LE 5 ThFE Holo] S8

9 4 9, O 5F o] LeE A FHF 4 gk o & SRBo} 71%101
o] RE gl sk AL BA5SInE Pelo] WAl =, Alo) 7% FwE
2 B9 AL BHAE THoF F20) AR DHT 4 Yon, of AuAE
27 7ET 5 Qe P )5S BESSL APl e gojnejels 7Esks Hol
aatjolet, o] Wask ARk wZahe] o] B WM S-S Foln A B

)
=

3 4 ook FHOoR B ), QEAAL ofefst Bl o] Hgele} ¥
F=

i

Mo

of

it}
BRIy

8

o

= 2L 7IHES] AH|A QILIE HIF o R
A ZEReE Aol SHlE AA] AHAET s S EEEE
£9°], Amazon< AHlo] 3HE 7H AWS(Amazon Web Service)oll o2 &
glo|BHefE|E 753 th FEAS AFAIE 4 s TSI Google™® HIAER
£ Google STFEE &5f AlEoIHA ofu|A] Q1o sifd FA} 22 AH|IAE AlE
ot S SEE A0 Eohe AEAIAIE AEStal lojA AT E3E2 ARIA
A gHitelr] et A Hs FRtt S2luete] Al E3F A A7 jedHEAlT
oF AFASAA T A Ushe AR SR JEE STE ARdat AAIE S o]t Hf
oA fEluehs 27158 84 Al S2F0] ofd, A W =H|?l S49] Al E3F
T=ol "5k Aol stttz
Al E3F AeAl9l dis) S0 AT = AL ofH. dlE &0, APEse} P
gH 5o SHoA A GARE I A 45 94T AT o]2f%t RS €017

HEA] o]

)
il

Kl
)
il

26) https://www.tensorflow.org/
27) http://torch.ch/

28) APSTIRIOHGRIRIS} 22 B2 7|UE2 B4 Al BB BYS JHXI T UK|B, F2 IIHH B 28
OLf ADIES 227} GZE(0] AUCHs SROIA EAH|Bixby)LE £ RNUGY) 22 Al BHEE E0fol S4)

[
20| Zoicta 2 4 ek
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HI3H HIO[E7[E ZROIM L12|F2| HE} 2y

A AokASH B4 (scalability)ol A HZUA] Shojop WA A|okS: Abde]
oE3L SEBeE ATk AL FHot A|go] BastHlAY, 2017: W%
%, 2018b).29) o] Sol, FTeE AL Easet W AHAZ Fo) LAY S
QUAIRE, Al ZHUE 7 AAoIAS] -9iok ashe dole FHow g4 4 ok 2
so] 7)ol Fe Q4SS (WEA ol B4EE Faejzolt APIRER) 1A, e
U, AFE, 719 o] ofe] s AR HoleE Sy-4g-71e- 21 Aot

.1

1 3ol EAE 7hs/gdel A HEde SH2E o A Al AlL"0 e &
Al E0E5, Hlolg =3t gt 223 A4 = /7] theelt. wEbA Al S
o THE FlsiAEtE HlolE axfret Z-8of et A2 Agu7E Ao olFd Hart

9}, oIS Sol, A3l woldole’ Ao g AU EYeT HHel B
wet Seluet Al BRE AR A4 TEE 3A 9L e Aol

29) 0 & =01, GPL(General Public License) = 2 & 20| MAE AFRE 4= Qe A2 OfL|B 2 AHofS HUB| HES}
0] 518 Bl LHOMTF ALE3HOF SEX| I 2|7 digt 4= ATk DG GPLIE 22 RELAUME A
HOE DE Jist F20] Lulpl ATAS Dferg) + o0 US| AN A Hfete A2
THSBICE Wt 7} S 4l(open innovation)O M SISE2|0] T3t S2k0| TS FRSIC
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2 >N2|E 71A-8™ =el(Algorithmic Pricing and Collusion) ]

S EET} Al AA”0] FSIAZ|AL Gl HI2U A T3o] tiEAQ] tiio] npA"
A47% WAl(pricing scheme)eltt. o Ft2 AH[RRES] Ao A4 HHTH=
oA ARSI ohgat TAE & Holoh YarjEe] gt AEsprt An|Rt Aol Ho
£ SAIokaL A, B SHolA E o IaEeS 8ok AR 7t BAoIA A=
=Ho| FAH. g E0l, Uber®t T2 37744 EHE2 72202 99 374
% (matching)she H|ZUATHo|n g dajEo] oJgh 7HA A% woke-9F A AH]o]
379-919] F8 YHo] Hrt. o]zfgt H|2Y AR o] A%t Z7]ol= TlolE Y} Larg]

2 Bl ApEE =1 337 9 Apol9 Xé_”i H]ﬂl%”(mformanon

rr

lf

=

2Rl Aol Z]‘ﬂﬁx—iO]‘RiE‘r. ol &3 7|99 FAl& —i‘—ﬂﬁ 3l HV o] AedS &
tigto =2x AHS] FA(social welfare)s S7HAE ALSE 7| =it T=vt Fsta
(Au1E FAR Qlof) RIHTE AHRE 7FsoHAl ok gare]gol ot AHssT 29]2
7FE3Hprice fixing)?} 22 SH3A4 PRIx HA st A& AFcte JHEHJI 4
= 7Fssith

olg|gt 7Fs/doll thet 2 7HA] A7t QAL olEgt 7hs g RXlshe AUSt o]
2 obZ] AA=A] a1 Qlri(wetA] o] Mo] A FA| AFHRI oA o]E4 o]
ZASHY). Bzrachi & Stucke(2017), Mehra(2015), OECD(2017) 5°] €i&l&9] 9
ot H3Hcollusion) 7Fs/d0] Atkal F45HAA AR A4 opgol thet B3t AR A
e nFES @3t o]k BHR, (AClE 52 E83) AR A 204 HF
Q1 T3t nygo e o, 9] Gl et £a59] FEETt Eok| Ao

o] A&4E 73S WEol(E, BECEREHY o2 fR1S ST O EH) 4]
AF FAYo FAAR] FFFS vRtH= A+ ArkIttoo & Petit, 2018; Miklos-Thal
& Tucker, 2018).30) 12t} o] AtolA 7HEet 223 A e|E&2 o ohagt

L

(¢}

=

I

Q.

30) EE, Ezrachi & Stucke(2017)2F OECD(2017) SO|M FESHE 2 A2 MEoZ A NF|S o2 &
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X,
atl
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o
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ok

ol gk o[ 2nf AUFH TR I'(taclt collusion)
Yoto = Hel2 ol & FHIS(0: 3EAE)0| A85S Sofl A=HO = EX A0l 7tH)E Y

-IHru

XN7 = ZHOZ, (R EL I sHQ|(anti-trust behaV|or)01I ol{HoI0 ZHH0IIM F XISt L.
2 7H(0f: 2tH0|Lt #ie 7HE)E 1Stke R0] HV| MEN HE0|2 51 YetHo = JHAH
(price=fixing)2 2|0|StCH.

S0l oSt FHES 72 (cartel)0[2f ] B2, £ AR 5= 7|7HOPEC)7 LiEX 0§[0]

Ct. Eef0| S0tk 42 OIvE Hrd= JXIEI(H US 201 OFL|2}, et RAZE |XI=7| 022 E42

7HR| Q7| THZ0|Ct. HE2 AU0I=0l|A Zot= Zl5=2| Ze0Kprisoner’s dilemma)di i oh=s #d
(B20f 2st #¥, collusive equilibrium) &, HE0A] O[O 2 M 7I220 &8 W20 H 2 OIE
B 2 210| ZXsk= A7+ HLHAK OPEC 3|¥=E: 0|Eok= 27 By TO). W2tA 0]2{8t
EHOIIM = EEfe RAIoH | floiM= 712 3|S0| MZ 74K|2t ZAIEEHOfL|2t R &5t EE(retahann)
2 & == U0{0F St SEX|TE O2{8 74K|- ZA|- E50t=0| EHEl= H2iH|E ot AHoith= HoilM F

g
ic]

=
)|

& QI7} OfRICHS 7 QK01 ZsHo|C,
Q214 A D2IZ0 O3t EES 1 AAHIS0l Y T T3t R0l HHE X BRs ASE SA
%0l(tacit & implicit) 297+ 25124 LSHHOICE 0|32 (HIZ)At L BlolLt (H)BAK AS H<o|

oISt M= stel == 9| =XQ1 X (institutional arrangement) §0|= &

R0 HHY M 0|5 A=A F
Sh(tacit collusion)” & “‘QJAIX HHHQ|(conscious parallelism) 2t

L.

rot o

darg|Eo] ofjt 7140l £A7E He A9E A tEe F 7HA HRgellA At
& 5 Aok AA, 12740 tigt glolE7} o SR E B2A] Yo A9]-&-8E
4 Q= dlolg] AHAolA 714 XP&(price discrimination)ol] 3 EA7F A tiFd
oh EA4, darElEe] o3t of2 FEj] @k ule- BusHA AFEAY HAo] SuAE

A} RAASHA] Zgt A=gollA AT 4= Sltt. E3], ARk= 54 7FEd%(dynamic pricing)

UE A2 Ot D{(F, 23 Ao M Q12H S ZX|0| 7§ U0| O TRt &2 WS TSX M| FHetof
O 779 2 OICHIttoo & Petit, 2018). AIK|2 L 12|=0] oJ8h 7}24 & 0| 0|0| QEfFEE £ E/AE (Y
Lt A1|7f°| FES YR ZYE) SSO|LHE oA B & E 7H(long-term real price index)2| F7|FA|
|_ I:I:E:‘ I_E}A|E Eo“:l,
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HHA T2 AH|IAR0] =3t E 54 7H
AL oAl S 7R ¥al F8E 5 Sl AReE AUiEHIL Sl 53] HolH

[5F BANA = @<=t 71 ZPES dolA A AnRe] B4 sl 7HA4%
(personalized pricing)®= 7Fsottt. ol& 2*F 714 *E3KHsecond degree price
discrimination)& @°14] 3%Kthird degree) 714 AFEep7E #1Hd &7t ofzt, F4dof
= A4 Aofo g sf ol2F oxnt 7FeHH 13K first degree) 7HA ZPEI}A| M7k
FHE 32 F A2 YuFItHAYFE, 2017; HFEH, 2017).32 w=2bA 7{Q1E 7t

A

N

A8 ME &HIAF FA(consumer welfare)o] AY FEo| FIAE FHold
(transfer) 4= QUhe WHS EAIE Y=t

ZE S ABl2sE 4B Sl dlold e 54 ket Besk
o] TolnE 54 AL SR AAol4 BAle] ol ofo] ure} el
37 0% PB4 AL A vl Amdo] oig AAe Anlt B S

= 7HI7E A%k Ao Hiek. ob ol thek WAL Aol AefElAls gk Aow
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31) B2 O W AMH[A2 0] 2135 CHet WM oM & 7tAEE S CHR D o, 0| &dh= 20| (9
MH[A0M) =Q SCH=to ZRtCtn ZARst D ULt 88 714 L™ E SHH R Ot
0§ ZHCHOIE S04, Journal of Revenue and Pricing Management 5).

32) 2K} 7t Kteshe FORZO| 2t T2t S CHEA S AR, HE™ FONXIo|A| tHel7HH S gelstFEe
=2ketQl(volume discount)O| CHEZO|Ct 3kt 7+ K} Hal= 04K} H | E40f M2t CHE 74 E &3}
= Ao 2 IFO| ZEXEQl(early-bird price discount)O|Lt £ EHA|0f| 2SS MA Th= A SO| CHEF QI
Of|O|Ck 2%t 3 3K} 71 AHdat= YR o= HOHE 2| 810 F-LISHA Y el = H|=L|A 2-HO0|Ct o]0
ks 1xt 744 KHoh= AH|XE 7171012 £t X| =2 AKwillingness-to-pay) E IHRIsHA 7H2IEE M2 CHE
7tA4E Sotehg o|0|Btot Wt AHAF B2 E SMASH= HAH =t H|e| 2HEOA = [ (ArRto]l k2t
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AlA

E
ol
Sk

Holw, g /\F’L%‘ ol577} E 7FsAdo] At} E3] 099 TFY wjAS HAA oS
2 020 SFANA Tt AQE MR- o] HAT dimit AR

TAll(ex post regulation)ﬂ- AAE 75T AR AR R FLAJ A= Ubero] AM

A 524 71847 W]l e 3G A (surge pricing)7t 578 779 SAHAANE AUA]A

< AATE Ao] BAI7L Hlow, ole} esle] 20164 3¥ol= & AR

_4

Ho] 7HAA A9 EARE dske WA WEZIE skt 2y olEdt Tk
e Aol BR8] et AP TiAl(ex ante regulation)7t BREHA|E o] #3] =gho]
ALEL et EFHE 2t 737A0] AsiAEA dlofd 7dt darelES 285t $4 714
A& s tee 7hs7gol AL AAIE du=e 7HE AEeie HokE Thsdol
7] e ERFES LAEE AdUE A 4t HiFES visfor

darE]Eo] Qgk @2 ojv] 20109 o] ¥FH AZEo]of o5t EFAT 7HEHH
WAool ZAI7E HHA ile 7] ARRICHHAS, 2017 234EE, 2017; Blockx,
2017; Okuliar & Kamenir, 2017).33) o]% B|go[E|e} A} BAZ 0% LJHY F5
= oA darefEe] ot AAsshd @ A @@ 7hsAdol A7|=UH
OECD ZBA¢1H3]NAE ol#’t 7Fs/doll F+&stal Sl=d, olF HAE 7122 (digital
cartel) ol ‘EH ©qHtacit collusion) °]gtal F-Et}, ofZ] o3t 7hs/do] FAIH
ojm] HulstA A Alle YHHA 271 wizol 7Hd Sl MEE1 A HIttoo
& Petit, 2017), EUE S42& &E5] AL A7 2F Foltt. AE 501, HAlHYY
Z47] 738y EarelEo] EU 2ukReKTFEU, The Treaty on the Functioning of the
Furopean Union =+ The Treaty of Rome) 10125 9IS 7FsAdo] At 4%
AHBlockx, 2017). oFfollA= OECD2] A+E1A(OECD, 2017)E 422 A|F7}
A19] ZAH AT AXRE 7hs] ARttt WA, darE|Eo] ot 'eto] B AlRtst
BFE AEsh ot A

Fll‘

+ B (monitoring) YT2AZ: B4 7199 HHEY YA 4502 HUEY
SpAA A4S 1S Gelshl ASAL, T 7199 7S BUE A of

33) CHEXN O 2 Amazon REORI0| A EAEE ZHOiSIE Poster Revolution AF710| 0|22 HHEH SX|# QI MH
B 1S UEIChs A W2 HF ACK015E 43).
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g 35 AAE e eA S ASATI=E Ad(threat)shs 4

2 A Wy

» A}7|8K5(self-learning) ¥alElE: Lalg|E AAT ARIALS] AR tiwsto] X4

shel 7HAARE SASH BN PROR S WY

=

BUEY SueEo] 49, AR ofn 7 v
o ¥ Aoletal 1] olgiths HolA mlust BAIE Werh 958 svlxe] A8
2 Gefieta AvAel 7pASEe Utk Hold 9449 ke 9] viEolt. v
¥ LTEIES oM A71e Amazon S AZo] 48 o] Qo vy

B4 a4z QPET AT STBE SR AEA WA WA P9z

Aol FollA] AT Q7] v

Mo

=

L

NE FNES BEIAL Qe loh Aokd Pt AREe) HER 091

of ZitHom dite] e S k. ol WAL 7 44 S % 719l AololA

A3 2 Zimitation) YLLEES AT 1 5 Al ool oE 5
3t 7]gl0] o olgolA] (e A%3) HAS 3w T 7Igo] o] sshs

IoIA wet A w1, ofSe] Y uelESo] ftsha RalH R 4159t A
< Hl2A] $0HR] ot 71 S AT Q% (credible commitment)2hal E
1S 4 HH gt B2 mi duEEe YR 7igst HhAlolojA] @A o]X]
%F& Zloltt. I fjof 22
AU 0L 7|&2 02 2835t 7lsAoln mHt etyalZRTh A wst Q-learning L]
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34) Ol FAAIRO|A M0 o3t FItxZ} AT S EHX|SHE ghAlat SALSHTh
35) H|UO| 20| M= O| & "E2|+= £(trembling hands)'0f| 2|5+0] | =3HE HEQL CHE SRS She A2 EASICE
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=5 =903 2% BAFP(Cournot competition) AFA = GE2 o] AL =
3971 BtH(Waltman & Kaymak, 2008).36)

= A 7R O] IR BRES A7Ioks gt o8 2 E=
ggoltt. Aoy dalElES 7199 ol S}t WEollA & Sojuls {5t ofy g,
27 S AR = SHoA mle FA7E daglEo = Qg E
o] B 7HAAA WA NIA T2 FYATF Qw5HA] ghote iAo Het 9l o]

QAR At G BT S drke uoww A A 248 Justot 4

orRA kS 71551 k= 48R 88 vlEro 2 Ezrachi & Stucke(2017)=

OAE 7h=do] 7hset B 7HA] WAl AEiste] AART. WA, gAIA gefo wE
3

P Eek2 I HW(per se illega) 0= WY FarE|ET go] UL AAlEES

ARESH= 390 st (Ezrachi & Stucke(2017)= ©]& WA A (messenger) -3 °|

36) 0| AR0||= EEt0| RX|Z|7|= X RRUALE F, 0| B2 FAISHE A2 H|8at 22 Mi2t0|E Halo)| Fet
SHRALE.

7) A Yo|B 0|2 TotH, 2FE Eet0| Nash ©&0| |0 Of R QPYHO|L}. 5, (2|43 0|2M 2 &) BTt

A O|=rE g0l0| girt
38) Q-learning YT2IF2 ZHESIBME 2257 H20] QaYHLE| Ble Qoo|M &7 L BBTYC, 0f
£ 50|, 22 SR} BIC|2 A 20|M OfOIHESO| BE S AIB0| Y 1) HBHO0, 233t TS| 5
P12 BOME AL EICk AH|2 Atari2600 2 2I01Af Q-learning A& A7} 017+ #{0]{S 0[7) b 9l
39) Hu & Wellman(2003)0{| A At ZHEHsH 22| E1= Ee|, X2 Bl AFR L= HAlgdY ¢ng|E2

2O E s o510t otE S Sol B0l 7PH2 ZakNash 7 &)E BHE =& US ZAO0|CE 12iLt ORI 2 7|&
AT K ASE Ql8f HHEH|(repeated game)Of|A{2| Nash 7O 2 Ho|x|=(UH R, 2017) Y2 cist

o2 +3g 71542 3x gop wolct

O O
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il RE). fqAg 2R F5& W F9= SA1E Fu 397t gle A9l
ok dE4 922, Hub-&-Spoke FHY of&0f wet 240 A predictable
agent) AF53HE oAPAAo] wE A= AR

Hub-&-Spoked HE2 slEH JTS st= ZET 24 A/
(spokes)= T AJeiANA WED 5= At EHE0] Aljbeh= 7MY WAE B
SHA| ARESHAA A HekE Ao R REsHAY YeshA] gk Aol Ao
2 2&= A7t oldf sttt ol HAE ARE FHO] A=A EEeE, AE
E0] sl -5 dAte} o] AAGFAA) AtelollA HojRl= 37F 1t FfjollA &
A 5 ok ARRARE 02071 4sk=A olof| stk Ee ARl ofF ok
Al Holil glom, darE|Ee] o3t 71AH7 o] =UEHA & ¥ Austal HA[sh] of

HHOkuliar & Kamenir, 2017).

A& daeE Asshe araAgol o5t @k 7 B2 FEIF FUhE L T
== FE0IA 7heRt FEQ] YA
7190l 7Ha& st &3t A4 7
SRR GgoA olgZ B9 ol5= Fohke
Q3] Fek& FA =
A= 922 3PP (conscious parallelism)7F & $¥
o
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A AR 4 g BAS Dov]y] BEe] %o § Be A7vt "ash

40) 0|Q|0f =, A YUO|Z HHOM = W Bt XM7L & gE|7] 0f2{2 ZHS0| BLh EXOZ Ehot ATidtol
gt o, MeFM o AAA 0|5 S0| 257t Of= dE(common knowledge)'7} Ol 227 LA 0|
C}. O| 2o 2 O|2fst LYE0| 257t Ct Of= MEE EXfsicts MA|= 2 ™2 0|5stn
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| 3 26|32 (RegTech) ¥ 2|ZE|3(Legal Tech) -—- regulation by machines ]

HARAEYIFBCG) 20089 22 555171 olF A7 Al A 22, =2
A SOl Higt FAI7E et A A AAZ3E0] oF 3,210 23 (9F 369% H)E 9=
e FEet Zos 24 AAR v AR At TS 2t
% Gibraltar Private Bank®} Trust Company?] AFAIEHIA(AML, Anti-Money
Laundering) T2 T13of|A] @&H(false positives)4D)S X315t Asto] HFAEQItH= AL
<712 4007t 229] Eae FA3t vh Qlrt. 4.2.280)M% AG3t Hie 2o SAL
7E 7Rt daElE 9 Al AR o] tisiA: ARA HEReIdA
(preventive compliance = HHAl 55 875k ARolA 7192 HE Adat
its aE2og GEsHHA Aol aatE o= thgstr| sl F1EHZ(Reg Tech)l
TS 7120l Qi
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285 oA uhols] SRECR AIHA Aneks PE, 2lEd, Al B
5l Bolo] PRt B UES NEotiA St v, 9, 3%, AZHEE § 3 Fof
HRFNE ol] WA 4 AlAo] ALS B3t B 18|20 A2 £ Feieln
I, S, AR, FORSAS 2 ol el
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814 FaE 3 £F40] Fdols EAQ] Hok=s /441 AtolH Etat AML
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XS Ealstel, A9 AZfolols, SIde] B, 4] ASeolols, ERAM B
59 59 5% 29 BEE Yt 53] A AdS 09 o] £4o] AXUA

71E9] HM|A”TE 2R 0T thE A4 o] et A|AEE FLASHIA} Sttt F
| A4 ATIHE E578) AU 9] A s}
99 aeS Y7180 s FAE 5 Ue oS miElst
Rt ol= HLE| 7t 7129 Tt HOMA AR} TRE oA FAEojof 1 S
U 4 Sk AML AP 79 AZZIEE AgAE(Trade-Based  Money
Laundering, TBML)2. 2 SH{=|T1 Q= AFollA 28 Adfjol] mE AE}o|AdA vl-E-2
67| ofygt Fof] TR of2] o|siARelA § & FEol Hil Qith 22
H A SN = AR FAflel M- EHA mle f-52Q1 AdHel Sl7]
ndo|ung e AlA Adte] Azl FY BT tlolHE AAIRe R AT S o=
(mis-invoicing)¥ Z-2 &9 P& ARAof et |18 Z(: Robotics Process
Automation, RPA §)= AdAog 2 ou|7} Qlt}.
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A7E0t AIS B9 584 T AETE B9 712 WAEE Asls o 34
& Eri, AL BAE AAe] AEEl FA D SE k. B AEAe WeAt
B8 AIEE B S QAT Qut Wel(d]: 1T 7193 MaA} 7 UL ARHEoR 518s
£2 sl ey 9% 1Y WESHE 23ol4 o] Zolth7EE, 2018). ofn] Fv]
A 7t 40w Sololas 49 28 Alegal tech)® B AIS TSI
AEFEQ] Busith. 20164 7]%02 wlRoIAE oF 1,1000] 7H4 2| 719e]

ok 9, F4 A5 2919,2008 29 3,3009] §)e] ol2i Aow FgEh
2283 £xEFo] 5 AH0R TiE ITAHA AE o 24 Fofli oF 579
2E(eF 6% 9 FEE AT Aol AT YHAUFE, 2018). AR Gl

PPIFRSEY) BLARD AASS 3 Aol TeAX v 2 Belt Al A%
3} WSAHS0] A el Ho] gl AlY l&80] Y5 S AuE B9l vp 9k
H]20]A% ‘Do Not Pay & B2} 30| 168 Ao] Dok FA94t HAZ Zolw

42) PPI2 HRIIURI7L O 7|X| ot 2= CiE % SerobX| ot 2 I EEAL M HotRE HHEEC R,
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v Qltk. o]2jdt A5 v o= o] AR A GHIAIFEAE qFoRE FE HEANIA
£ Algsta Stk
2483 HE AT AH|A0 B HEE g7 0R WRHA ZI5HS Ad o
3 B 59 A g AHHIES FFe L2 A dE 501, 2EHERY 73
AR 27] SRl B At ol Bt HE 9 A Aok I FAISS W2 HEoR
w27 s dsks bl =2-S Foh Al HoAle TAF 9 7MY WY 52 28510 A3t
HAE 9% 7ot AU AE SR AlZE 7P wiEa g5 B IsH
284 5 e 2ot Bl HEAPolThs AolthriA e REFE, 2015). AAIZ Bl
A & 3 22T AREATE 1,000 717 o, o5 | EAoA 3 24
Fd 5 A HE HEA AYstal girt o] SEeIdE
AE 9 ZAE Aol ¥ HES HE-EAcke AFolA AF ule-
Sttt o2 uj=o] mpit HE 2HRI Ho|AMNSAHEHE ot B /\Pﬂﬂﬂr T
+ 45Ol Al HIA} RossE E-&3itt /\Eﬁlﬁ oty 2AES
‘CodeX ZRAE'S 53| Y& &£F4 AHEYS AHstH, ALES S o= HE
AREAHIAE AlEST olQ]ole AokA Y- BEE AR o =E Sk LawGeex, AFHE
F=olAl #EF H71AE A5k Startup Documents, R H[-E L2 HIAL HEE
Hysk= Docassemble 59 Z2IHE0] 22RICE MEAHIAS ARttt $2u4
2 i-LIS'9F 22 A53 MEYEAIA] JEdtEo] 29 HEA 578 o
ot}
wZolgk= e 7IthEe JAEAS sfioF st WARY AR JFoME ATE Y5t
Bk A9 Folrth viApfuat Zo] Xé/ﬂﬁo ol FAFE B ool L ofbF]
NEAAES] g2 AAISH Z&cke A2 oFAAE, tha 71AZ g ddet 4
= ARt HisiAls ol FEA F 20131 JHA A2 WE 5= A= Aol
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darE]E Aol thet XE7HAY =95 AHEH oAk £-2] A7 darEE(E
ADell tigt olsf7t EEsiths As & 4= Utk G EE] Aol it =9 23o]
JFo= oo & ke Utk AL E] T 2 daEE A9
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(safeguard system) T55h= Z°] QaLEE APGS wole HAA e ATTAL
T AU o]F B 29 YAE At} AS]-7|eAIAR0] @ FofehHA w2 59
(resilience)& 7MA|=% ThE0of gt

A=, HolE7|et BAoA darefEe] A HAo] gt T2 A STV,
A7), AFH, AU 22 =L 4l 7leo] 42 b 27t A" 1A% 24
TEA] g5 Aolt. g4l 7sol2} s ARloA Hstkes FElE 7850l H2kE7] o]
o] 7] dACM = B FAEZ dod ool Qith ES F4Al 71e AAI7L
Mg F1L e Aol ofye}, IS B8k AR 249 A, 2.8, E-8 Tz
USR] 58t A3} 2ei== 497 o ot mAlEde] A B2 ¥4 Ale2
5= \HEFE 9 dolEe] 71l
S/ foksolal 1 HASof| AlAEE AASHL 95 AR i3S uisk=
Aol A & 4= U= FAY ==Y Aolok. Amazon©] 201478 AAS] JEA| A
glof gt Al9] HYF QFE Fslol /MATAIR, A=ole (FF TdACNA) 22
= SHol71= o Aol et A 4 AUtk Googleo|H Facebook 59 AIE A=
Aog ggste EAFT EU ALY VA oA TSk dalds ¢
Alof et of2] &2 ol 7Ho| =Rkl o't ARk whdstaA ©eExlow Zls)
sfof RITHEll: EU A3 dslo) A= 5= 9= AlE fIt &2 7hol=atel (&2D); Al
Ethics Guidelines for Trustworthy Al', Al4People®] ‘&2 Al AS] F+&dS 93t &2
A ZHAJYA; Ethical Framework for a Good Al Society’, Google2] ‘Al 7i&=}
282 93t 7 9F 5). @ AolME SEEE ADS LMY A1 g B R
AA5HL ALSJof|A HAIF & 85k EEWS uishs o] ot Y5 o7t Qlo]
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A5 (2017) dagiEor Aol A yAd 7i2d ks AR, LGAAIAT 22

E, 2017.8.2.
A=E (2018) FaLEE MU =2k Farjso] Higt ofsl, F7lesd, 2018.5.29.,
14-28.

A=E (2016) ERAEA L YA E2 7B}, ITHEAEIA], 15(1), 299-319.
A4, o7h3] (2017) HAE ERFT JAIFAS(AD °lsf, KISDI HEEAGHAT,
29(18), 1-19.
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7198 (2017) Dynamic Pricingo] BHt=1 Qitt, LGAAATY 2XE, 2017.11.3.
AEE, AEZ (2013), #HFE AE, ozidn], 2013.3.10
A33 (2018) A3A59 54, Al AR = HIANE, HYFEHe], 2018.8.3.
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QI ZA5{(AL: Artificial Intelligent)® AFEQIE|YI(IoT: Internet of Things)2& W&
At ARzo] QIEHlol] AEEHA o]z QI3 A== HlolE7} 7Ista4 o& S715t
Qe 174 49 1T ARERAPIR IDC7F 2202 HloJg ofo]A] 2025(Data Age
2025)" WA ko] ofskH 2025\0ll= A AlA HlofE FFo] AT 108 Eold
163 et HIo]E(ZB)oll €& Ao R &stal Sl

old ol &5 AU A9 Ee FFY A7171717F IoT HHfe|A7t HA7| e
ojtt. olAl= YRSk ARIEE, AuLETVEE o] QIFYlo] AZdH tefst ofEeteldA
AlE, A=l X" CCTV, t7] AAE BF [oT HHle|A7} HQik 53], AQidog
Alx S DA AEQ] it S HYE S| s X TRt AlAEe] B
[oT HHto]2oft}, HER T Ad%= AR = H | ol 49 7l olde= S71
g Aoz oiEY. olg FE> Hufo|2oA AL HlolE7F APEAL .

A A HlolE = Al A= ARG, Hloly £3of tigt a4 A =714
3L, & HolEHE sk AS sHH B 7ed A9 Hlo] A5 ] HiZ
& L3t HloE7t ofyH £sHA] ekttt SHARE ofA| ERM-EE E5) Uit HlolE
o] 3 Aol 7hs AL, HHolE 24 7]o] TsHA Holl w=t "olEollA T
stal Folmfet S (Insight)& =& WHA HlolE9] F8/d0] A=}t

Aitxog @ 7|do] TRt HolHE skl 4sH HlaL, Hloly ~]§te] 4
I sHA = olAlE SE-E0] Aol Fulelt Hof teftt S AH|ATE
AL, 71959 2L Hgho] HiEA APEHA Z
1, AR T 502 Auiistar gick.
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Hlo™ X ARECZ Halkl= DAt

e, ofegh wskart o whA E35Hs golHo) o Q8] ois] HlolE X
SEL LT, YEQTY R BEg Aggolth. 3, SuL tiutol ol AES

glojele] ool Z7pstel wet HolelE %% Wske Holee 2 Agshs 2ok

Ao % Aol WS oIk oIS Sof vhzvitt o] 19 787014 oF 57]
Fhetol20] wlo]El7t AAEIAIEE, H7Iet AAe] Q4 T 7|AIS Afo]o] HojE o R
i o] tlolelE AdsHt] HEiT EF, B gL Al7]o] AaFaRte] A, vzl
o} 17]7lo]29] Holezh e Aole, Xeke S5k YIS B 47k Akto®
3t A4S telof ek, 28] Mol 408 Hol8E Hejs] g e et
=2 go|8g Hujok sithel g Azto] U5 PolxA] Firk. Telw AR F4 YES
T T AolA] AHIAT 4 Qs Aere] S7h SAESY] tEo] BAle] ol el
kg Aofshe Aol BAZL B % Stk

=, o]} charst Tiufol Aol A] MAISIE, AAREO R SERA S HlolEE
2 B4 Heb] I dolel =] Heo] /5w Uk T Bl ola) Hole
Rl A7t el 915t v §o] F45] S7I5He AL 2ol HolHEolA X
23 4 Q= 8 olitow Holelst Bew A4 Wio] s ek AA @Al
A48} o] whet wh2A] SlolelS BAshE, Buje Zlo] BrHsaI E3)

]_
w2 SHe Q7SR AuA AueleoHt 720 ZeeE AR B AdsiA

223 FEeAl = HEFY Huto] A HEMIANE Y] S7h= 71E SRE ROl
MEzE FAE AR SSeE AR dHadolA 2E 7171 izl dlole 4H|
A 3t} A& Eo0] AUEZOZ YouTube HHRE A|HsH= 7ot} HATL
85 2 ARARE lolel9] At oy}, Hlofel 9] Ak Shal Qi A S0,
AUTEEZS ARGSIO] AR AL, H[H R 53915 3 tha fRE, HolAE, ESfE, /1A
BT 22 STRE AHIAR FRohe Aol me- dAE Q1 o] EQit). ATt o]
Sk ARgALY] mieo] YutslE| v Qict, wjRuich fEH ARRAEL 72417 Befo] 2L

Y FH=E YJREshl, HolAE ARARE A9 2507 7o) EH=E Ffok,
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EoJe] AR A2] 305 vle] ESJElS Su, QAEITH AR oF 205 o] A2
& ARRZ AN 53], olW|Ay HIY @ 2 F717F S| 7] wzol JERE
we e fesg gl

2202 [oT HHfo|2ofA BHE A tlojel= 71&9] St E400A A
skedl WAV 9, o B 9% A7 o BAHR VEST A2IE g ko] 27
o}, ogfgt ZAEo) wt AR FFP(Edge Computing)©] FA4Fstal ot AA] AFEL
dlolEl7t 4 shs BRHAAONA v dolelg BAsIL o] tha] W] gt
A= S0 AM7E F2H sk=gofol] "oy A2lE fiet A3 AMdS whz o] HloE]
A, dFor s Huj= Aot

E

A AFERIEY(IIOT: Industrial Internet of Things)AH AAIZIOZ Hlo|HE A&
gfoF sh= ARGAF 8771 Solual U=l fFA9 U= FE AH|ARE ol2et
85 WEAZ7I0] 7271 Q7] wieolnt. wEbA SIA] Hareo] Al sjaAo]
g Slok. 2R AL 7 SRR HolHE Al AXE 7vEe AR
o 24 EEA g8 4 A &, A HAREolAE SEECA EVRsRE AAZE
5ol 7Fsdltt.
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S AFE FAIANA 1E ¥TFE s A weF AR PAt Aol A
o] glolg A7t obd F4°l e S=he-= vlolHAIE A A2E 71tk oF T,
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AN E A=A Tdo| 7RsalAt, e £EE o] T4 Z2PS
Sted AAZE oA FHgo] "pzjol.
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WA A2 2= AiF9(Cloud Computing)®] 'FHE Fejolnz Z2HE 4
F29 7Naet @gol| ol WA 7rolA AW E A gt

AEYlof] AZ 7hset 0T 7171E50°] thFiALL FE7t thE: S71sHA, AHE HE
StaL, AHoA A2soF sh= HolB 9| o] F55H HT ol ARolA AHUZ
Sl At} Aol SrofA] ekl HlolEE A, B4, AR 4+ Sl WAlo] ZasH
k. olof whet 71E IT A 7149 Ayt 71l PCAHE 213 Afshd 1210l A]
Holut Qg Aol ok YvhE e A= SEE HAFEol SR

ST AFBS UHYUS F3l 220l WEHon-demand) IT A4S Alsi= AH]
A'olet, 719] YollA STRErs tUTt S AFFTE AEUE B 719 WiHo]
A QQFolEA] diat o] IT AHdS s 1, JAHUS S "I o A st
T 7311]% 5ol Hl& madt 7hesith ERL, 7|0l Aol FwRt AR 2L
IT S st Aol ofye}, “dao] wie}” IT AHE9] 87F TARE Ao Hi=
e 5 & ol IT AeE gET 5 YA Hof 7|42 A&3t AR thgo] 7hssH
o AH, AER], YEYT 22 E2FQl ALint ozt ot of & Aol
39ste] 71940l ARdell FRgE vt “IT A S 2949 FeiE &8 & QA 2k
F7R ST AR ARAR] 29 B9l AR AH|A Al Fo] Zhsoict. At
Ao 7 7|4 SYFER sl 1aet FA sold 1Tl thigt -2 g =o 7]¢o]
A4 Aol A 4= A HQlTh olHEt olfr® ESkeEe Edl 7I¥ES #A IT
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Agfo g A=uigstal

7140] SRR E S8t A2 A HEE S-S (Public Cloud)t Zetoldl
Z2F-E(Private Cloud), ARFYE E2%-E(Community Cloud) 181l slo]EZ|&
ZE(Hybrid Cloud)® &%t}

WA, HEE SHeie 5 A4 24 glo] dnt ARGAF Fu AR & Qe
SEE AH|2olnh SERE ARIARE RRIT 7|FE0] AEA AR & e
2R IT 82 75310 Attt 718202 A AAE thi o= Au|Ashs, Auet

il

AEYA = B2 FH= AS YEYA(CDN: Contents Delivery Networks) -2 i+
o EX7F 9a% 4YS AuAgith S0 ARIRNE tigko] Y-S W 1Ao)A|

Uiro] Astel o] AAIS olErh SHHeC AR IT AU AW AR31L &
Alo] grefaks dolel el IT Age 24 Axjst, wejshy, Ld

zZetolul FehEw IT Aol she] 24|, & E4 7I}dolu, A7 TdAIE sl wt=
OJA 1 A|FE= FHFE AR|2o|t, ZEtolul SEE 7Y WRY 7]}do] fEdt
QA7 A-f3E "oledlE ] l=2tE Fal 2] 22lE 7t shte] 2212 A%t =1
ARl STHRE IS A5t Zetolsl STPEr= 71Yo] BAISHA] ok 97
IT AHdo] HIAshA 7= Eet ol siasty| ffeiA whsolxl Skt AH|Xo

AFUE SFEhEe 9T 542 7= dAIE A8 Al EE FEReE AfRA0]
t}. o] AH|]AE o] 83l WAl SUSH Kok el g ARYo] 9, shte] SEeE
AH|2 AFGRL] oA AlFEnt. HEE STE0 ZEtolul STE Ato]o] FHA
Ql Mu|Agt & 4 Quoh. AHESHAKIE | 9= G-Z8H-=(Government Cloud)7F
Q! AFUE S2ketoln. AReddiHlE e S937E 718o] WAt IT A=
agxog FFst] A3l AF &2 Hlo|EAlE ol F=Re-E AHIAE A5kl BE-
718 e ® ABlAskal Q.

E

stojBZ|E FER-Ee 7Io] A &7t IT Ade 2488 SA7E 7hset 530l

A3k, G, AHgek ;| A(on-premise) WAIRE of et ek Au]
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25 EZRiote] IT AR ARgShe WAoot dlE S0 R IT AHito] 2&|u]s w4
o= Ak ARIM ae2]l 23= HshM A Zetodl FERe-=E 755,
AWSY AzureE -&sto] HER 2L AHIAE EU4SHY] FA0 ARSSh= WH4lo]
o} oA HH 2xen|A, ZetoHl FEE, HEE STFEE o] ARSShE SOl
HEE SERE o] wheoiith
o2 gojg FE] FTRE=Multi-Cloud)7} ittt BE] F2k-E= sfojB = Sk
To] dFo = 2 ol 9] F=R-E AR Alsshe 271 ol HEE e ZEtoll
SR AH STE ol
A G7HA] ArgRt 2t ShE A A0 RS HlwshH HEY F2hete 7Y
BARZ QI3f BlE E3 avke IA, Ae 3R] whieell ol Qs Tske A
= 9ot Wjto] Wasith &, SESE ARIARE TR ARARE IS T HE AR

=
FIA| FE= 7 JRES vh-slor 5, SR AREARIA T

Z}o] Au|A7} 9
2 Ao Ao mt AU AT AMESHES Aoksof T,

shgto] Tefoldl FeQTl SYH IT A AA-S BAel] o] el ¢
% 290] 7K53 o] Itk Tt Dol FeReE: Al ePgont 22 AulA

2 SJEAE S 371 547} o|RojAof sta, RoluTt £ 7]t SAle X st
7] gl L] AAE olfo] Mg WS SHe € AL AUrk wepy WE S
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2 6% FH-E&Z R 53], ofkE AWSY] HiZo] Ad thu] 49% ol 549
28 715 AWSY] 201849 1527] ol oflE HA| Fdole] 73%= A4
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Zehon A ARS AwEe njo] /g 2 AHE AAskn 9k Telx, S
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ST9E HE 71901 HiamZEEo] £33 2018 w7199 SEHE 9] 8%
& AR AR 23] st 7149] 36%7t FEREE Y oAU SRR, SEA
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SPAL 3efst g A0 ekt 4, Aexetol= /19je) 46%, F4-F27]d
o] 3457} stolE= % s
A9 U4 E ool AT A5

27] olAgo] HE| STHOES AR HFL 43% uaw Ele iﬂ‘r%‘:ﬂ WAk B

35 TS AuEY 7 27 Ao g FeE B8-S S5 . Syt
+ 201549 94 AlA 2= SER-E WS AEste] 3352 vl A AFS
Al IZRARY £78S TRk Qlvh a2 2016E AR FHI) ofl4ke] 8.5%(8.0%
e Zof wigt E5] 20174 590 EFHIE EO] 'Cloud Only FHHEH'2

2 A ZES} AR FERE ATE RSt 121 2 B 5 90k
CIA Z=2 7|HM e HEY STP-E AHIAE o]8olal ot FH= A HHs} oit
9] 10%(1.1z% ¥E S L85t 3loH, ol sl 33xF AHAAE #1535t
Aot P2 202197H4] Hs AF FEAIAFS] SIS B9 2FHE2 30%
A Aglolt.
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S 712 PO 8451, 7|99 AR 43S 98 FeeEARDLA 34 A
817~ 19%1)% AT, o2 95 TEAHA BYEL TE5, ALE0] 7|99

Zepesat ARG AUSHY, ST /I $4L FAstT Urk
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S99 vjHE AZel EH el AdH AR, Aol SIS E AlTEE
Au|Aa7 AshEes difti Hogo] 4, A%, AZE A% AR d=EtzA 9
Fe9=0] gk B F71 Aoltt o2 Qls| ke Feje] T AH|ATF L.
AL e 23l HEAR] Ao] JAHIFER-= X AFfEolt) JAHSETE AR
(inter-cloud computing)< & °A2] SR Au|A AFAF 71 RS 45,
Az AAlste] AR 80l wt Aol T2 og et 4= A jity. S A
29| ke FEi A AFFS 2 HIANA HF= FAR Aoy LAZ oA
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W2 G0l ARERlE o] AG= AL AL, 1 avde] A =l ledl 1 o=
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S ek, whEbA] wle QISR Aot 2 AREQIEU, HHlolH, SEeErt Ad
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|
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QU Aol o wheA] Bt WsHs Zo] itk ol So] BIAS 918 Avie
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AR AirEolehs gole 20029740 ol A5 7Idse] HEHZE &8 o

A Hgon el FHxE HRHOR s 9o Ko Babe 2 AW
£ oujgick. metd, oA FRYoleks Yult =9E 2719 A & AYjHoz
A1El CDN Mg ojul2 FgEIgiot, Aol olx|9] Aol 37 sl
ARdon usEglt 5 A7t CDN| AWz AR ki, YEgao] Ad
S AR} utol ok MAE A HIIh ol7lo] 2o, ALZSIE Y, Weo]
B, 93A% 22 71%0] APkl 1 Aol B =ik

4] AFY(Edge Computing}® FF AFFE ST BHH BE Ht o]
oAt AT thEA] 2vte oulolA(Smart Device) Ei: AA clujolA(Edge
Device)ollA] Gialat ej7h $EA0R EL @3] Sasls 24t ARFoR Fojs
A7 tutol At HoleS A Aysks GG gEvleh 28% AN ke 4%

HutolAg olujah.
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ol % A4S aFsis tolHE Aejsln, Zeher ARPL FAuFoE A%
93} AEA2RE tw Holeg Attt AR, X tuolAg) 7 or

glolElEl A2 g 2E3iA AL ALFe FsS #ole AolH.
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1
i
I

Ax ARG} GARE APoFE CISCOZF 2012¢9] A|otst

o] tt. oA FFPo] HutolA htoldf Y= AR tHle|Ao S
T, 27 AR AolESoly 2he-H 22 YEL|T HHlo|AE ¥ &3t 7ido]
o &, 27 HFYL YEYA B (Fabric) WE2E, HolE7F B/ E= AR ZH
S-EY HolHAIEZR] HEAFE A3t 7ot CISCO7t YMIEEYA Hofo] 7
ol gloug o]F 7o g M2 /ES =T AoE HiE o] ittt
A2F, Id, tho]A2 AR E, Dello] Fkdhs 2E321(OpenFog) FAaAHS 211
FHE FEEoA A7 A4E HFE, 2EA], Alo] 2 YEYA9] At

AMBIAE AlEdhe AladEeR HofetA, ARES 3t A= o =AE A4S

b

ALt SJulofd 212 AFPI A ARE2 S| HEAT, FZols A 21
o] Aigo] Az Tk, ARE 0] A9 FARIAEA = HES FARE Ae®

B3 Qe AM olx] AfrEolgls fol7t =E Ao AU 5k oz HojH o] oht

ICT #opoflA 585+

At EE g XWOH webAs 27 ARP

SEARE & B uAoA= S £9 2

2 g dE oA FAFEoltal Ao on, 271 HFPH vl TESH] st
AR HFHY Aol we} A AFLE ok RAELS ASS olF AUtk =

A7 AFH AA A28 1) 2= (Cloud, S dlolEAlH, ¥dlolg ZE),

2) 71(Fog, A QlxLe}, AOJER 1 1), 3) AA(Edge, £0HE 717

2 o] FEstA "t AASE X AREY ASE TR E}% Aol drggict.
o3t A AFY T2 IoT HEACIAY] 4 IS HuEH, WA YES
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HT Q. 2B 2 EFgS WPAA HHLE o]8tt AAIZE IEHo|AE Al55}
= AHIAE SEREE B89 AAIRE AR|ATE ofF . SRt o] Al Ee AlY
oy} 7MFEA(VR: Virtual Reality), @4 A0 7MIHEE T3] L
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€ 7IRte 2 okl Qlo}. ES, SeheE ARES ARARE] 84S AEs] AsiA ofH
Ho] GAIE AAoF skAEE, A HFPE2 2EoA 3 ®o] AT 4 Sl

H 1] SR ARED X AFEY HW

ltems Cloud Computing Edge Computing

Latency High Low
Scalable st d ti . .

Hardware calable  storage and computing Limited storage and computing power
power

Location of server nodes Within the Internet At the edge of the local network

Dist bet lient and )

istance between client an Multiple hops One hop
server
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EDGE DEVICES
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"Challenges and Opportunities in Edge Computing,” 2016 |EEE International Conference on

Smart Cloud (SmartCloud), New York, NY, 2016.

q:B. Varghese et al.,
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(23 3) =1 #EYY 7X

Thousands

CLOUD | Data Centers

FOG | Nodes

EDGE | Devices / =~ B

&X : loT and Predictive Analytics:: Fog and Edge Computing For Industries Versus Cloud
https://leanbi.ch/en/blog/iot-and-predictive-analytics—fog-and-edge—-computing—for-industries-versus—-clou
d-19-1-2018/
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Zelect Aojxon BakE 27 LE2RY folgE 448k Alal, dojEe]
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AR AR = muto]iet FE AR ARt 7T o= QI8 AAIRE 243

Hel7t Last Aedo] Agsic. W AXZS Bash) ehAlw Be o] Wad
HolH ujx) X2 AYL FUo] FHE At Syt
ol 19 4= E Th2 oK AFHY FRER ofSelold SHE BN AAEY
1, % 5A%02 THEL W ol ASole Ax tiulo]e) Aol goler ohjet
IoT AXS X3S k. o] AZol tuto2o] AX| sl fSelAlol e L3kt
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A Ao] RIS SE AT flolle AA| Ql=eE skl A A
ofZzlA ol ol izt HHV\ 45 FAB] sl AZESC] FY A e
(Software-Defined Resource Management)&©°]| It} opA[Ero &2 XA}Q] AlEoll=
A AFES &8st AT ARARIA st A3l dEdAcldS Alsdhe
[oT ofi&=|AlelAdo] U

ol

1

(2 4 X BRYS X PXE

IoT Applications
and Solutions

Software-Defined Flow and Task Knowledge Performance Raw data
Resource Placegem Base Prediction management
Management . - Resource
Monitoring Profiling T Security
- - Provisioning '

Cloud Services and
Resources

Network

Sensors, Edge
Devices, Gateways.

and Apps

&X : Dastjerdi, Amir Vahid (Edited), Internet of Things: Principles and Paradigms, Morgan Kaufmann Pub, pp.
61-75, 2016.

o] FolA A HFFY A 7152 k= AZE 0] Ao A 2 (Software-
Defined Resource Management) AlS= & T AHA|5] AHHEEE 5AF, AZEF0]
Aol A9 T AZL A9lo] U= 0T of&g Aol o] Ssh=t] BRdt 7152 AT
3= u[Eo}(middleware) HEE Fte} &, ofjZ]Alo]Ho] Agsl=d] LTt AU

Zetese} olx] clujol ol Ssti, HeS Bulsti, A% TN ofZeiAlold
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H5HE AX| ARECZ Halkl= D|eiAe]

AmEgo] 4o A el AFS thet go] theket AulaSo] Al gL

o 55 9 2 HjA](Flow and Task Placement): ©] AH|A= ARE 7hs8h S8R5

A YIEXS AHA0] kS H A= APE= 10T ofEe|Aloldo] ARG A

ol Mz A ggelth
¢ 7|& A& (Knowledge Base): ©] AH|A= IA ofEgA ol =34 71=3 Iuf
ARESE AR F2 7153 FAHE o] ARE TE AR} FalsER Al
* /3% 9l&(Performance Prediction): ©] AH|A= 7]& A= AJH|AS] JHE &
Sto] ARG 7hs et SERPE A S ST o] AHe B2 A}l A
o] 7t ol mAA] XS wf Al ZzH[AY Au| A7 SHEsof o Al

o oF AYIIE o AgET:

=

e QA dloJf #E|(Raw Data Management): ©] AH]AE= AR o] A% do|HE
23 A AsiaL, Aele HolHE o Aulad Alsdhs 7eS At A
3t dlofe] A2l SQL, NOSQL REST API 52 AR8ot] 8 &= QUL of E3%t
27} sk MapReduce 22 W71XE AH&sHA €t

* ZUE P (Monitoring): ©] AH|A= ofiEEAIOlA W AH|A0] et FHIE F2Ist
1, ggof wet o] JHE thE AH|A0] AF3it.

o Z2ukA(Profiling): o] AH|AE 7]& At 9 BUEHY AH|20A 2 FRE
7o = A Alade] A B o E2iAlo) o] Al TAIA Yl RS TRl

o 219 maH|AJ(Resource Provisioning): ©] AH|AL ofEZg]A0]Ho] 435

7|
A STFE AL HERA A FHsh, SHE Aedg ofEeiAlolde &
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b}, WA Aagos HE A7t Ao wel s ofEaAo]Me] 4
ofZelAol o] Wt A1go] X|<ahA Wkl wet x1o] T wislo] Ak
A o]2ojAlr}. Unh} B Apele Ssiof Bxo] tigt A b Mt
A%, % oE, mUE AulAT} TS RS Agslo] AR

r
H
E;i

. i%(Securiw): o] A AL Al 9 ojEE|Ao]Ho] ehsA) Exeiiar] WAt
153 oFasl 59 AlEa

79 5 ohZelAol i) s THelA AR oK) ARRe) Fol), o] FREE
2e) Jhgst, BUEY, A A, 94 AEA, Bk A AROE 67 ABOR
A,

(O8 5) AX| AR AZ #=

Transport Uploading pre-processed and secured data to the
Layer Cloud
Encryption/decryption, ivacy, and integrit
Security Layer P Mo by ooy
measures
Data distribution, replication, and de-duplication
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EX: http://www.alooh.io/platform/
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£X:F. Y. Okay and S. Ozdemir, "A fog computing based smart grid model," 2016 International Symposium on
Networks, Computers and Communications, 2016.
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— Loeslllliks € Application Logic
Backbone
@ Data ) support Service ® O

Setting Value ) Storage Cloud

_»’/ .
Gateway s
i}
Sensor Actuator

ZX: Carlo Vallati et al., “Mobile—Edge Computing Come Home Connecting things in future smart homes using LTE
device-to-device communications”, IEEE Consumer Electronics Magazine, 2016.
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How ‘Platooning’ Lowers Fuel Expenses

New automated-driving technologies allow two or three trucks to closely follow each other. Peloton Technology claims its system allows the rear trucks
to use 10% less fuel. Combined savings for the front and rear trucks are 7% at 65 mph.

Lead truck automatically controls the Reduction in aerodynamic Radar-based braking system can
acceleration and braking for the convoy drag provides fuel savings see as much as 800 feet ahead

l

3. ]
O JJVU:’*YC; Ce- il

Real-time video camera in front Advanced cruise-control system

®. . AoYolo-

Drivers are still required in each
truck allows rear driver to see keeps the trucks precisely spaced, truck and retain steering control
road ahead as close as 30 feet

Source: Peloton Technology Graphic by Alberto Cervantes/ THE WALL STREET JOURNAL.
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Base Station Base Station Base Station

- Non-cunsumable Resource Pool

Resource Re-assignment

4 BE ED) e

JUIWUSISSY 22IN08IY

% Smart HealthCare Wurkﬂuw

O™ 16) AKX ARES 8T 2z MH|A)
£7X: Soraia Oueida et al., “An Edge Computing Based Smart Healthcare Framework for Resource
Management,”Sensors, 2018.
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o] gt £ALEY OIS SASIATE. AWS GreengrassOlAE= A Yo AAE0] A
ST HHfo] 2ol AWS HTH S5 Ad¥stal, tHlo|A9] HolHE 713K JH
= fAISHL, oE tHio|Ae} QFHSHA AT 4 Utk ESE, [oT HHIAES
Greengrass LF 2 & 5| A2 SAIT 4= 111, ofF HHP|AES SERF-E 4]
ZoJA B Greengrass Z1g°] &3 HulolA7]|E]= 24 Y EYIE &9l A= AL

B4 & 9lrk.

(a3 17) OtOFES] AWS Greengrass

GREENGRASS GROUP

: Poe)
cLOUD : GREENGRASS CORE : : :

oMI}E Greengrass®] 27] 147 otEUE 19, B3, glayZe}, 44, ololA,
719k, QNAP 5olt}. o]F AlA"” 53t 7]}, ISV, At SJAL, sh=gofet BieA] SlAt
S3} F2sta Utk Greengrasss 2FRH|E] mo|u} ARM Z2AAE X YEL A AH
23](System On Chip) 7]7]olA] E28 Jxa Alo]=7} &},
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Dell

|3

)

Dell ¥4 37 253} 22 folgAly £743 24 7|50l 2k A Aol

Edo|(Fdge Gateway) &FAL A

o

ST} Edge Gatewayt HlO[EIE $4, A, &4

sto] 7H] Sl dlolERt HolHAlE ke Skt dEshe =2 243 718 vIEd
olE AlEokL o], FHFER AFHE HolHE Aot 5 Sl

(1% 19) Dell Edge Gateway

Edge Gateway 3001 Edge Gateway 3003
Ganaral-Purpese Automation jedia/Retail Kioske

Factory floars, remate energy locations like Interstate trucks, traing, planas, maring. Streaming media (auda & vidao), tickat

Use Casas winamilks, e1c. Cold-chain logistics in warehouses, shipping | kiosks, ather retail
containers.

« Intel Arom E3805 « Irited Atom E3805 + Intel Arorn E3815 —has 400 MHz GPU

- 2GB RAM - 2GB RAM « 2G8 RAM
Features « BGE eMMC{22GE w/WWAN) - BGE eMMC{32GE w/WWAN) + BGHE eMMC(22GE w/WWAN)

+ uSDcard slot + uSDeard slot + wSDeard shot

CUSE (1% 3.0, 1% 2.0) - USE (1% 30,12 20) CUSB(1x301x20)

« 2 9000 Fast Ethernat « 2104100 Fast Etharnat + 2 10100 Fast Ethernat

« hulti Function KD connection (0-5V.8 « CAN bus interface (supports CAN and « DisplayPorrl.1 =Supportsup 1o

channal, independently programmable, DAC, | J1939) 2560x1800@E60Hz: Daisy-chainingof
/0 Ports ADC, GPI0). KV isalation. - Supperts CAN 2.0a/b/FD digplays not supportad

=« 2x Programmable Serial (RS232, 422, - 25KV of isalation. = Audio —3.5mm Line n/Lina Out

ABEY - Apeelerorneter & atmospheric prassune - Agcaleromater & atmospheric pregsure

- Accalerometer & atmosphernic pressuna SANSOTS SENSOCS

Sansors

+WiFi # BLE —802.1%, RS3M3 « WiFi / BLE —802.11n, RSS113 . WiFi # BLE —BOZ.1In, RSENM3

. GPS GRS GRS
Wireless = Optional: 3G and 4G LTE in selact + Optional: 3G and 4G LTE in salect « Optional: 35 and 4G LTE in selact

countries courtries countries

- Optianal: zighea(dongle required) - Optional: zighee - Optional: zighea(dongle required)

- Ununtu Core Saries 16 « Uburitu Cors Series 16 + Upuntu Core Saries 16

- Win 10 loT Enterprise LTSE 2098 (WWAN « Win 10 laT Entarprise LTSS 2016 (WWAN + Win 10 loT Enterprise LTSE 2096 (WWAN
os Required) Required) Requirad)

Dell2 o8] [oT ofZeAo] Aol AREE 4= Q1= Edge Gateway 3000 AHE AE Y
th. glolg 4 Ao B4 385kl Bast JRE glo|gHAlE R AEsict o] Auo]

= FoJ7F Hdf 167191 U2 Q] oFE(Atom) o]
@} o2 #Elgola, e 3002+

O A

Az ot 29 30012 A ARt

% % BREoR B8 L 2 AEX AN
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(J% 20) HPE Edgeline

HPE Edgeline — The Full Portfolio

Pedormancs Campute and Carral

= Multiple functions in one box
= Open industry standards
= Environmentally ruggedized
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| 5 CISCO )

CISCOE= 211 HFHolzh= 8018 T 3lAtolnh. CISCO AR EAECZIOX'E
Al Bsl=t o] EHEL 2He-E7t Hlold BA43 A2E 7FsokA gtk 3 CISCO=
glolg A8 2El‘glolg ©l A (Data in Motion) & Al&3dtal glo] AREAR= AA|
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o] Z-gHr}. CISCO7} Algok= B4 M2 YEYA Aulof] FAH F2& sf4lsto]
|43t FMo| 7hsotal, JiEA= ol& ARESo] Hlo 1Ei ST 248 T 5 9
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(a3 21) CISCO~Q| Data in Motion

Data in Motion (DMo) Overview

Information

—
Rules/Patlems wmp-
Data Acquisition & Transformation

Data (Packets) A
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Edge Cloud Apps
Predix System™ Application Services Visibility and Insight

Digital Twin Modeling and Analytics
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