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Jaimie Davis, /srael halts mobile-tracking quarantine measures on privacy grounds, Telecom(Telecoms.com),
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Kif Lewswing, Apple and Google release test version of coronavirus tracing software, CNBC(www.cnbc.
com), www.cnbc.com/2020/04/29/apple-and-google-release-test-version-of-coronavirus-tracing-

software.html




[F£2] Z2L}19 &Hitof| 2 H|0[E A 22 0|5 2 028|029

0l Tt A B WX AFEAISS| 91X R ADIEZ 7HRIFE +8 7|SE AS2=

293t SR Rk o, JHRIYE HHE LRIRUCI SRiCt.

o2
!

it =

=1t 020 22LF1S Y AUS S5 HHS K| 6718 =, 7S wXAX|F7t
E

=
DRUF9 25 ¢S ELISACHD YTt S

C

Ol#r1. 2=Lt190] [hE H|O[E{ 4t 7| HTO| s}

 33% of UK Orgs Lack Tech Infrastructure for Long-Term Remote Working Infosecurity, 2020.3.24.
https://www.infosecurity-magazine.com/news/orgs-tech-remote-working/

« COVID-19's impact on the enterprise and remote work, ClO, 2020.3.16.
https://www.cio.com/article/353281 2/covid-19s-impact-on-the-enterprise-and-remote-work.html

« ‘Machine learning modellen getraind op pre-corona data nutteloos, Techzine, 2020.6.24.
https://www.techzine.nl/nieuws/data/443132/machine-learning-modellen-getraind-op-pre-corona-data-nutteloos/

« Where Predictive Machine Learning Falls Short and What We Can Do About It, InsideBIGDATA, 2020.6.27.
https://insidebigdata.com/2020/06/27/where-predictive-machine-learning-falls-short-and-what-we-can-do-about-it/

« IBM to Acquire WDG Automation to Advance Al-Infused Automation Capabilities, Database, 2020.7.13.
https://www.dbta.com/Editorial/News-Flashes/IBM-to-Acquire-WDG-Automation-to-Advance-Al-Infused-Automation-
Capabilities-141754.aspx

« Automation Anywhere Named a Leader in the 2020 Gartner Magic Quadrant for Robotic Process Automation, CISION,
2020.7.30.
https://www.prnewswire.com/news-releases/automation-anywhere-named-a-leader-in-the-2020-gartner-magic-
quadrant-for-robotic-process-automation-301103293.html
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« ANU commits to online exams, invigilation despite student concerns, ITnews, 2020.4.20.
https://www.itnews.com.au/news/anu-commits-to-online-exams-invigilation-despite-student-concerns-546894

c EIOOFRBETH L A D FBLSRDHIE84.3% = /N UFHN =, ICT-enews, 2020.3.1.
https://ict-enews.net/2020/03/01ban-zan/

« Under Half of Teachers Think Schools Have ‘Done Enough” to Tackle Cybersecurity Issues, Infosecurity, 2020.8.10.
https://www.infosecurity-magazine.com/news/teachers-schools-tackle/

- Over 1,000 parents sign open letter protesting facial recognition in schools, Venturebeat, 2020.9.16.
https://venturebeat.com/2020/09/16/over-1000-parents-sign-open-letter-protesting-facial-recognition-in-schools/
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« Fake antivirus site promises coronavirus protection, delivers trojan, Computer Weekly, 2020.3.24.
https://www.computerweekly.com/news/252480520/Fake-antivirus-site-promises-coronavirus-protection-delivers-
trojan

+ Domini infetti, crescono del +600% quelli contenenti le parole “Coronavirus” e “Covid-19”, Key4biz, 2020.4.14.
https://www.key4biz.it/domini-infetti-crescono-del-600-quelli-contenenti-le-parole-coronavirus-e-covid-19/300185/

« Attacks on Banks Spike 238% During #COVID19 Crisis, Infosecurity, 2020.3.15.
https://www.infosecurity-magazine.com/news/attacks-on-banks-spike-238-during/
« Cloud cyber attacks up seven-fold during coronavirus pandemic, ITPro, 2020.3.28.

25. Kif Lewswing, States are finally starting to use the Covid-tracking tech Apple and Google built — here’s https:/} www.nprz.co.gk/ dloud/cloud-security/355815/cloud-cyber-attacks-increased-seven-fold-over-
coronavirus-pandemic

why, CNBC(www.cnbc.com), www.cnbc.com/2020/10/03/covid-app-exposure-notification-apple-

google.html
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- Digital financial fraud predicted to witness rise of up to 80%, ltweb, 2020.6.1.
https://www.itweb.co.za/content/VgZeyvJoGA87djX9/zIP3gQ2qGRMNRDIW

« 230K+ INDONESIAN COVID-19 PATIENTS PERSONAL INFORMATION LEAKED IN THE DARKNET, Cybleinc, 2020.6.21.
https://cybleinc.com/2020/06/21/230k-indonesian-covid-19-patients-personal-information-leaked-in-the-darknet/

« Data on 18105 coronavirus patients leaks after staffer clicks wrong button, Cnet, 2020.9.15.
https://www.cnet.com/health/data-on-18105-coronavirus-patients-leaked-after-staffer-clicks-wrong-button/
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« Covid-19 Impact: Demand for data centers surge as remote working catches up, ClO, 2020.5.8.
https://cio.economictimes.indiatimes.com/news/data-center/covid-19-impact-demand-for-data-centers-surge-as-
remote-working-catches-up/75624084

« Data Center Market Size, Arizton, 2020.5.~8.
https://www.arizton.com/

* Synergy : MEEBAIMEEIED DA ES41 |, 1767MEE, cnBeta, 2020.7.8.
https://www.cnbeta.com/articles/tech/1000659.htm

« Why Public Cloud Data Center Spending Is At An All-Time High, CRN, 2020.9.10.
https://www.crn.com/news/data-center/why-public-cloud-data-center-spending-is-at-an-all-time-high
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- Contact Tracing, le linee guida dei Garanti Privacy Ue per le app anti Covid-19, Key4biz, 2020.4.15.
https://www.key4biz.it/contact-tracing-le-linee-guida-dei-garanti-privacy-ue-per-le-app-anti-covid-19/300368/

« Singapore government launches new app for contact tracing to combat spread of COVID-19, Mobihealth, 2020.3.20.
https://www.mobihealthnews.com/news/asia-pacific/singapore-government-launches-new-app-contact-tracing-combat-
spread-covid-19

« [srael halts mobile-tracking quarantine measures on privacy grounds, Telecoms, 2020.4.24.

https://telecoms.com/503911/israel-halts-mobile-tracking-quarantine-measures-on-privacy-grounds/

« Germany aims to launch Singapore-style coronavirus app in weeks, Reuters, 2020.3.30.
https://www.reuters.com/article/us-health-coronavirus-germany-tech/germany-aims-to-launch-singapore-style-
coronavirus-app-in-weeks-idUSKBN21H26Z

 Apple and Google partner on COVID-19 contact tracing technology, 2020.4.10.
https://www.apple.com/newsroom/2020/04/apple-and-google-partner-on-covid-19-contact-tracing-technology/
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A A 133555 137547 143530 155684 168693 8.4% 6.0% 8.4%
Elfo]]=]
Pty 14124 15720 16457 18617 20,409 9.6% 96%  11.4%
Elfo]]=] 9 9 9
1. ZLj| C|O|E{AI A|RbRER ety 55280 55850 58894 61,290 64,922 5.9% 41% 5.0%
Elfo]]=] o o o
i ) A 64151 65977 68179 75778 83361  10.0% 68%  10.6%
20194 H|O|E{AHY MA| AR ZAX|= 162X 869321 202, 2018 15% 5684
20f Hlsl 8.4% MEYCt 2015HEEH 2019 EFX|VIX|Q| 5EHZE AHAMNKE
(Compound Annual Growth Rate, CAGR)2 6.0%0|11 2017HEE| 3EH7I2| CAGRE 8.4%=
LIEFSICE MH|AZ} 87 3,361 /O Z Of|AL|1], T & C|O|E MH|ATF494%2 715 2 HISS
20194 H[O|EHAIM2 & 371X| CHERQL 1171 SEFE FMEICE E2Y AIRHE XIS H2 2 LIEHSCE
THX|= 0| £FM0| 2% 4099 &, H[0|H 715-ME0| 6 4,922 2, H|0|H

01. = ZofA HlojEAteiol2t Ho|He| MitH-Xa|-2M-RE-&8 S8 Sl 7IXIE HEste 4F &
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[32! 3-1-2] 212 57(2015~2019(E)) BIO[E{Ate B2 AR HIF 2. T HIO|E{ At K2 ARt

W GO[E| MH[A B GO[E 75244 GOl 224

7h. LOIE] £244 AR
06% 1. . . . clOlE] &M 2R OB M2l L B2l R4 T SZUS 2A0[3iCk HolE 27

£F4, HIO[EH|0| AZ2 A A, HIO|E 24 £F4, H|O[E] 22| £F49, H|o[E Het

2N, 0[E| EF SN2 Tol 67) ZERR TREC} 0|52 2 224 XES
THOlBHS HISLIAZ o|0|51T 2lo|MA, Tt U HAE{DIONY, SX|H4 SolAf jZ0|
HEABIC

20199 H|0|Ef £3MH BEo| AIZHE &YX |=
20154 20164 20174 20184 20194(E) QIO FAIHCE 20199 E H|O|E &2M A|Ze| EEH OjEHU2 DBMS £2M0|
750021 @l C|O[Ef 22| £2M0] 2f 5000 /o2

LIEFSCE 201732 E 337 HHANES(CAGR2 11.4% = TAEHCE

&t LY C|O|E{ A AR 2= 2019 E 2025E7HK| AEWAF 11.3% X%

= = = 2] 3-1-4] &2 57014(2015~2019(E)) H|0[E| £2M RS
AMEFBICHD 7FROBICHH 2025L90] 327 242 H0fA 202 oS EIC) [ 31l e S (6 HIOIEt &t v

9.6% 11.4%
CAGR(15-"19(E)) | | CAGR(17-"19(E))
[32! 3-1-3] 2019(E)~2025(P) HIO[E{&ted AlE HY 18,617

15,720

&)
®
2
t

14,124

329,705
296,190
266,083

239,035
214,738
192,910
168,693
] I 20154 20164 20174 20184 201944(E)

20199(E)  2020E(P)  2021WE(P)  2022E(P)  2023d(P)  2024H(P)  2025W(P)

03. 20181 EAF AR ChH| EFEAIS 11.3% 5713t SIRIS vhels s HER 20104 0f
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MH|A S5 Zefsta, H0[E AEE MH[AE= H0|E E4-FZ, DB 4s7i4, HIO0[H

[E 3-1-2] £12 5/H4(2015~2019(E)) HIOJE] 234 S2EE AFFR (ctel: oi 2l
578 CAGR = = =
[ 72 | (20051 (20160 | (2007 | (20181 | (201060 [,T2e| [“a5ms e PEEA, HOlEl 24 & 88 SOl 78S MHIAZ S0fFITL BISLIA 152 X2
G0l 47 1115 1345 1393 1622 1821  123%  130%  143% HZ MH|A M2 OHE, 89 L 29|, Z1AE| 0iE SO 2 HAsiTt
DBMS 5727 6148 6121 6775 7565  117% 72%  11.2%
Gl0JE] 24 1157 1249 1325 1782 1981  112%  144%  223%
(72 3-1-6] £12 57H11(2015~2019(E)) HO[E| 75 ZAE AFFR
GlolEf 2t 4628 4972 5074 21% - 4%
4699 5367 ool 8
Gl0|E] ot 1213 1517 1794  183% - 216% S
4.1% 5.0%
ool Z2E 1426 1611 1776 1949 2174  115%  111%  106% CAGR(1519(E)) | [ CAGR(17-19(E) 64.922
61,290 ’
| 14124 15720 16457 18617 20409 9.6% 96%  11.4% 55,280 55,850
3 Gl0[Ef 212 % Bl0|Ef ote] 2 2018 WS HlolE| M= R0 w2t 2t 22l
[12 3-1-5] 20194(E) HOJE| &2 SERY ABFE HIZ
2.9% G
O O
W Hjoje =% = DBMS GIO|E{ 241 W O|O[E| &2 GIO[E{ HOt [ CO|E E3HE 20154 20164 20174 20184 20194(E)
37.1%
24.9% [E 3-1-3] 2|2 5719(2015~2019(E)) HIO|E| 15 ZAE! ZEFE AFFE (&t of 21)
( TE } (2015'51 (2016'.—3} (2017'51 (2018'.—3} (2019'.—1(9} Ffjf(g)} ('15~’19(EC)AG!§7~'19(E>
10.7% HOIEf 75 54142 54571 57207 58993 62576 6.1% 37% 4.6%
8.9% 9.7% 8.8% :
HolEf ZMEl 1138 1279 1687 2297 2346 21%  198%  17.9%
J A 55280 55850 58894 61,290 64922 59%  41% 5.0%

[32 3-1-71 2019'H(E) CIO[E| 75 ML SERE AIZAZ IS

el o 2, %)

i E0]Ef 248 —— o
L. EIOJE] 7% 2 ZAME! A 2,346
20194 ZEXOl HlojE] TE-HME| A& R M| 6% 49229 Qo2 X|Lts Cib| el
0|& HIOJE] 1= A& F2E 6% 2,5762 2IC0F Hx|

5.9% MZEfst 4o 2 LIELICY
IOl 5 -ZAME AFQ| 96.4%E XHX|FLCL H|O|H MRS 2,346 2l 3.6%
£=2=0|AC} 2017 HEE] 37 ALFMEE(CAGRS 5.0% = TAHICE

OOl = 2 HME2 Ho|E 75 MH[A] Dt Cf0]E ZAMEl Mu|A¥OZ

| X =2 o

GIOE 115

T=ECh 08 7= MH|A= S2|X DB 7ot 1%, H0|E Of, Hjojf 7% & 715
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Ct. GIOJE{ A{H|A AJE} [ 3-1-4] /2 57'4(2015~2019(E)) GIOJE| MH|A ZEFY AE7R of 2l)
20194 C|OJE| MH|A AR 75 REX|= MU CHH| 10.0% AR 8K 33619 @02 ( Tg W (2015'.—1) (2016'.—3} (2017'&) (2018'.—3} (2019'.-1(Eﬂ 1;7:';95(51 (,IMQ(EC)AGRI%B(E)
—DF-A"%U:l' 2017"5—'?'—5 3|_le7_|- ojrgﬂgg'%(CAGR)% 10.6%O|E|'. C|O|E 2= 2,379 2,594 2,918 4,175 4,315 3.4% 16.1% 21.6%

O|O|Ef AMH|AE= H|O|E EOf 2! X2 MH|AYS 2|0|stCh /& H|0|E{2F DBE HeEx2 58171 59854 61570 67580 74,664 10.5% 6.4% 10.1%

QXA 7t3- & & -2Me MFot= H|EL|ALEL =2 H|0|E 0|8R & 52 OoEl 2ARZ 3601 3529 3690 4023 4,382 8.9% 5.0% 9.0%
Ao 2ng S| HHMER S TESICL ME 272 0|5 S7Het THj, Pl 64151 65977 68179 75778 83361  10.0% 68%  10.6%

ClO|E] MC|AH0[8S =&fet HIO|E] 72 MH|AY, ZHOH ME|At SXHE ZEHMS

Zoloh WEHMS Mu|AY, ~4-0E-2|A3-7[E 40| 24Z2NE HS5h= Hlo[E
M3 MH|AYS ZESICT [12! 3-1-9] 2019'4(E) GIOJE| MH|A ZEFY AEFR HIS
20194 NS REE== H|O[E] e MH|A AIEE 4,3159 #, H0|E 243 @9l:o1 2
AE2 4382 Y, HEHS MH|A A[F2 7% 4664 2= LIEIGICE 0] & FEHS GlOE1 742} 5.20%
MH|AQ| H|Z=0| H|0|E| MH|A LY 89.6%2 7t 2 E28 RiX|6t QOLt, £ 3E7E HEHZ LA 89.60%
AT RS HI0JE] 72 ARIO| 21.6%E AZZ0| 7H8 JH| LIERICE S

[22! 3-1-8] |2 57H4(201544 ~ 20194 (E)) HIO|E| MH|A AJEHRE

(@el:of 2
4.1% 5.0%
CAGR(15-'19(B)) | | CAGR(17-"19(E) 83361
75,778 3. 2U HOIE|ZIS ol2] 3z
64,151 65,977

7} tlo[E{AtR! LY CIOE{ZIS Ql2d 43t
2019\ G|O|EAA0]| BAlSHD = MA| SAMKL == 2018F T CHH| of 8.4% S7t5t
1% _ : - 343F 4,672%0I21CE 0]  HJO|E| XTI 2 80t 90588 £F O, FA| HO[E{AY]
' ZAPRIQ] 25.8%S XX[BICH HO[EFAIR] LY Hl0JE] KIRQI2te TUATHH| 7.8% Z7HHCE

20154 2016\ 20174 20184 20194(E)

04. G|OE{7HE X}, HIO|E{AX|LIO], CIOIE{EA47t, CI[O|E{H|O| A2t2[X}, C|O|E nt&tX}, HIO|E{ZHRE,
ClIO[E{0F7 |HIE, HIO[E7|lX} 871 2R E 7|E2= g
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[2! 3-1-10] &2 57H14(2015~201911) G[O|E{ Ak Fx| 1=] 345}

@9 ®)
W CIO[HAIR [ HO|EAR

344 672

20154 20164 20174 20184 20194
[E 3-1-5] 22 57}14(2015~20191) t0|Ef Ak Fx) elaf 318t @9 2
[ 22 | (20154 | [ 20061 | [ 20174 | [ 20180 | [ 20100 | [ 228 | [ 0% )
B 280,323 288621 294753 318062 344,672 8.4% 5.3%
Ho|E{ElIE 70,338 73,256 77105 82,623 89,058 7.8% 6.1%
£ [o]|= ESTERe] 209985 215365 217648 235439 255,614 8.6% 5.0%

20190f 22 O|o|Ef X213 szt 0|2 ATHEH, Ho|E 15 & HME]
20| H|O|E{ 2R 0124 47} 40t 2979HOZ 7 fCt 23 FMA Che| O|o|E{ =R o1
H|Z0| 7}& 3| S7I5t 20k= H|0|E £2MO 2, 2018 CHH| 16.7% S7IHCt

0%
6g
;0

[E 3-1-6] £|2 57114(2015~20194) Cl|0[E{ At K2 HIO|E{ X oI $igt

1181119

(el )

f-‘.l ]f 20154 ] f 2016\ ] ( 20174 ] f 20184 ] ( 20194 ]f;ﬁ"i] (f;‘ffg]

dEs  HE  oRe  HE o4 HE e HE  oEs U
HH| 70,338 100.0% 73,256 100.0% 77105 100.0% 82,623 100.0% 89,058 100.0% 7.8% 6.1%
EIlOlEl 0, 0 0, 0, 0 0, 0,
s2 8886 126% 9272 127% 10291 133% 11541 14.0% 13467 151% 16.7% 11.0%
E“OlEI 0, 0/ 0, 0 0 0, 0,
2% 74xg) 34323 488% 35404 483% 37516 487% 40197 487% 42979 483% 6.9% 5.8%
Bl
AHIA 27129 386% 28580 39.0% 29298 38.0% 30885 374% 32611 36.6% 5.6% 4.7%
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2928H14.5%) &= Z LIEMGICE
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HIE2S & HloE 7HEAZ 32 13308352022
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6.4%
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Lt. ™ 2k LY C|O|E{Z] 3 ol=] $igt T Atedo| Hlo[E2R2E 012 o|o[E JHLXLZL 38 7007H(283%) 22 7t
2019 UEHMAIEX] ZEtst ™ Aol H0[E{E R Q122 £ 137 833FZ, =2 H|SS X310, HjO|E{H[O]|AL2| Xt 38 4644H(26.5%), CI|O[E{AX[L|0{ 18t
Hi oE] 11.1% S7HACH ClolEfAS Hlelsh Yrkirelol Clo|ERS oz 4t 6165%(12.4%) £O= 11 §IZ OIICh ClOJE At Yrkito] Hlo|EfQIZ] XY
1775Ho 2 MAE CHH| 19.0%=2 37| Z7Fet Ao 2 LIEICE HESS A&, o[4S Ho[E] 7HEXkE5.2%)2] HIEO0| 2 ghH, Luritd2

|0 |E{H|0| A2I2|XK52.0%)2| H|Z0| 7F&F ALt
[32! 3-1-12] 20194 M Mejo| HIO|E{Z|T ol $st
I §jO|EfAr QIHAFOY [(EETR)) [E 3-1-8] 2019'A M Aeio| C|o[E{Z|2E ol it el )
(M= | S -
130,833 (e [ wmomww [ wmww [ g )
109,320 117,721 ol HZE ol HIS ol HZ
102,375 41.775
35,104 ' A 89,058 100.0% 41,775 100.0% 130,833 100.0%
32,215
29,119
H|Oo|E{O}7 [HIE 6,508 7.3% 3,852 9.2% 10,360 7.9%
Ci| o[ E{7HLE R} 31,330 35.2% 5,677 13.6% 37,007 28.3%
77,105
Gi|O|E{QUX|L[Of 14,592 16.4% 1,574 3.8% 16,165 12.4%
C|o|E{ 2 AT} 6,571 7.4% 5,588 13.4% 12,159 9.3%
20164 20174 20184 20194
Gi|O|E{H| O] ARt2| X} 12,928 14.5% 21,716 52.0% 34,644 26.5%
Gi|O|E{ 1ttt 1,608 1.8% 194 0.5% 1,802 1.4%
ClO[HZMEE 5,686 6.4% 272 0.7% 5958 4.6%
[E 3-1-7] 22 4714(2016~201914) M Atio| HO[E{X| S ol 515t (ol o) oj|o|E{7 | &Ikt 9,836 11.0% 2,902 6.9% 12,738 9.7%
( 7 W ( 20164 1 ( 20174 W ( 20184 1 ( 20194 W fi‘fﬂ
ol HIE ol HIZE Qlad HIS ol HIE

A 102,375 100.0% 109320 100.0% 117727 100.0% 130,833 100.0% 11.1%

H[O[E{AtA 73256 716% 77105 70.5% 82623 70.2% 89058 68.1% 7.8%

Ut 29119 284% 32,215 29.5% 35104  29.8% 41,775 319%  19.0%
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o= "Rf: Lieel
ﬂ K-II ZXOI- . ('é’illlf’-lkll;llg O|AD
SR J|AYRA S 2T U AYel 0jE SASS 2015 HE] 0“9' -“ |—.|}\

i : ' HIOIC] MY
MEH O

5.6%, HESL7|SLA2 4.1%, HHI*O*S AL 53% +XIE EACE CO[E LY

2015EHEE 20193 ZEX|7HK| 2 HATHEM 6.0%= H| WX =2 Z7HNE EiC

&= HO[E M2 CIXE ZHIE 0|0 3y 3oz AxE 1 Al 7| & ol=at Aot CIX|E 7|8t S{410] M MAML = STiE0) M2t Ho[E{e] SRR HS 2L
SE0 Zeldf XEHoz HEY Ao HMAUECE T LdolM Ho|Eet g.tE CIXE 1 ULt ofoy| o2t =L OFL|2t SHL|Of| Ak Cf|O[E] 22|, CiO|E 2M, D{4lE{d S H
Tgtnt O|Z 2feh ClIO|EL Y] MEfA|RE HEEHA ~E0] ZZRE0f W2} HIO[E 2R 212 O|E] & H|0[E] 2t MAE X|EHOl HEME 0I017f1 ULt HI0[HE SH2Z 5=
=QF S2P7I ATk B 9F AL Aol 20| 15 0[de] 7le2 ERet H|O|H 7|9 =7t B715t 0 lonq, TH AIF LEsh C S HE5 ULt 02 2= AF
AR g2 075 255 H4F2 2 0[0f st X[2I0] EL5iTt 20204 CIXE wE Xtz 7| 2| Ci|o[E] At 2t SHIE AIHSHTE
HMS 71HezE o MAXO| 420 S= MO M2 bdnt FEXL X&E7|E
7|chsict
[E 3-1-9] #|2 5714(2015~2019') Ll F AEAR 0] of 2l

201514 20164 2017 201814 20194 CAGR
’15~'19
[ 22 ][ coe | ( W [ 2o | [ 2018 | [ 20100 | ( 1 T e ———

o Mg 3578571726 3660045282 3991487136 4151608790 4141161549 3.7%

HEY 1678047032 1670375610 1821878190 1900756205  1,854,703,239 2.5% .

CIOIE] A2 2t LiZtet 7|20t 1 #elet Fofvt crefsh Algel Felet #FE oEA

MHIAY 1379873826 1446948438 1588073621 1652628121 1699584879 5.3% SH_LEO| Waf AR 227} CHEA| LIERITE O] 20M s19| AJRIS 224 AR K22

FHHENA 147335151 154,555,444 165,118,449 170,210,276 183,077,830 5.6% Iﬂg-ﬁfé 7|J—|‘;|.9| Al;g. gglo” [[}E Aljé" 57:”%_).\_ H§ I_
HEEAT| &MY 530769320 533044960 606000669 647134154 624327928 41%
BfolEfARl 133,555 137,547 143,530 155,684 168,693 6.0% 7t GIO|E| 7|Ht &2M A=t
S5 28 FHSHAIATY, 712ZYEM(2015-2019) X 20195 HOIEMRASHZA I2S el 0|2 ‘451Research'= H|O|E] A|RS 87l M &FM AR o2 8511 20204
* BO[E{AIRI2 20191 EHAIS glefslm, 1 9| Ale BE SRS v

12239 & #20f 0|8 H2= L TA| HO[E AlZ2 2017 8949 &2
TEE YGIMM, 2017HRE 2022E7K| AYZFETE(CAGR) 10.3%E 7|15

01. 87l M A|ZH: 29 0|0|E{H|0|A(Operational databases), 244 Hf|0|E{ Z2iZ(Analytic data platforms),
2|2l 2l 2M(Reporting and analytics), H|0|E{ 2t2|(Data management), 7|2} A1t 2t2|(Corporate
performance management), O|HIE/AEZ! T2 A|Al(Event/stream processing), 24tH|0|Ef 12|/
F|A|(Distributed data grid/cache), ZAH7|8t H|O|E| Z2iZ= 2! 2Ad(Search-based data platforms and

analytics)
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9.3%, 10.8% &g Zo=Z of&f5iCt 7| 2 HRI™E, 41878 (Company, Contact and

Company, Contact & Personal Information, IT Research, Financial Information & Solutions, Tax & = !
Accounting Solutions, Governance, Risk & Compliance Solutions, Legal & Regulatory Solutions, Credit Personal Information) oo:io_:!;_||, An_lg, %295, ﬁ%ﬂfol?jﬁ E|ﬁﬂ %E| OO=IQ=||0-||A-|E -'T"—El—|'199-|
Information & Solutions, Health Information & Health IT, Scientific & Technical Information & Solutions, OI5F0| AAK| QLO} AR F R Hi5l= 0 0|0|&t ZdO 2 LIERLITH

Medical Information, Geophysical & Geomapping, Pharma Information & Solutions, HR Services &
Solutions, Teaching & Learning, Corporate Training, Education Management Solutoins, Consumer

Entertainment, Content Technology & Distribution Services
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20194 20204 20214 2022 20234 20244

Source: eMarketer, June 2020 [32! 4-5-3] 2014~20184 0|2 =2 J2fojE! C|X| ZH|(EH: 109 Eaf)”

B Programmatic digital display ad spending

~e— % change % of total digital display ad spending* $37.88
145.3
[12! 4-5-2] 20194 C|X|& D X|£0] |2 50%0] st= 27} s3187
2018 2019
= 65.3% 69.5%
3= 63.8% 66.4%
L29)0] 61.7% 65.5%
orge 58.8% 62.6%
siop3a 57.8% 61.1% 20144 20154 2016 20174 20184
A9 56.3% 60.3% Source: eMarketer, Sep 2016 215870
sF 55.6% 57.1%
oj=2 48.6% 54.2%
FRUE 51.8% 54.0%
FHLICH 50.2% 53.5%
Hiee= 47.8% 52.6% [32! 4-5-4] 20184 S H| CIXE 21 cie] T2 I2fo)e! k| HIE"
2{Alof 45.1% 50.0%
Note: includes advertising that appears on desktop and laptop computers as well as mobile phones, tablets and other internet-connected
devices, and includes all various formats of advertising on those platforms; excludes SMS, MMS and messaging on those platforms; excludes
SMS, MMS and P2P messaging-based advertising; *excludes Hong Kong
Source: eMarketer, February 2019
non— .
programmatic
27.9%

_ ) .
0|21 20| QAIEICHH CIX|Y Zn 202310 B ZD AIEe| 60% 0|42 1%
7 o

AR Ao 2 MYEIL tREES| 7E =7+=50] 0| S50 &2 Zi0|0q OF%| H|S0|
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01. Global Digital Ad Spending Update Q2 2020, eMarketer, 2020.7.6. 03. US Programmatic Digital Display Ad Spending 2014-2018, eMarketer, 2018.
02. Global digital Ad spending 2019, eMarketer, 2019.5.28. 04. Programmatic Ad spend in Europe, IAB, 2019.9.



H|45. AtedH o|o[E] 28 H|=L|A &E 184|185

o

SiXl| | Z=TI2H0E] 20 AlFe| Hi 0y S =1t H|0|AF0[ Fetst T, Ct. &AIZH HE(RTB) 7| ME
= TX| 0iE2| 80% O&0] Z1 AlEofM Li1 lon, Ho|A5e| Z2 Hx| oiE2) T2 2H00E Z SO|M X RTB(Real Time Bidding= 212Fe| IS Z|4slstn o 2
98.5%7F &1 MYO|Ct =L{ol FR, HIO|H2| X DHE2| 50% O|0| H1E Sl 20| BlIOJE Xz|2t 1 HEHE 7HSSHA| sk 7le 718te] &1 7=l 40|t RTB=
=021 Atk Z20l= Al 2/t 78 S3HZ2 OF0HE0| ghMISH CIXIE Algel fh HAIZICZ 1 X|Hof| YIst= ALEALHIO[EE 248l &1 X2l gts X[Fst,

AroHof] EXEE LHERAC ZE Sall 1S 72Heit.

Xt Szt RTBE CIXIE O #28 2EEoR
O

(22 4-5-5] 22, HOIAS, Hlofu{o] 7|2l HA| ol chul 22 ohge) ulZ" ot n12|Z J|Ht OPAE! 20| Y= XA 742 5t &FR 1124 2|
E7[Elg & 7| JCE 0|=0lM RTBE &&¢t d1H|= 20142 2018 AfO] 3ty
- -
—— Advertising Revenue §7|-§\H9D:| 2025"5 Eél-]”'xlt cl| 357( 50000 %(290%‘ EEIE‘DO‘” Ol% Z'JQE 0:”25_“:"
Paments zus RTBOf| Tt ApM[eh &2 THE HollM 0|0171=5 SHAC

AHIA
2.2%

and
other fees

Google
Network Members Google

properties revenues properties
revenues 0
70.7% Advertising

98.5%

[72 4-5-6] 2019, 2020 233} Hlo|AS vs, OO}ES| CIX|E T1 HGE™ 7t 2&s) AlE: =2 32{ojEl

SK|S, Hilald, SRE (8ol ME|A= B2 A

=3
= o
CitHel= 22000 DRAIE2 A2 AR H MAMCcz 2=attiet J&s HEIIC

other 2000 0[5 T APl 5 ORAIOF BABO0| 235t 3 B7I5101 XISA, 0f, AlE, 38 S
31.5% Clost AE 0| POHR{0] 37 x?fﬁ T2 0|37 ADIEE B3| Z7t= 2 Hole

Facebook Facebook

86(8032)6 & Google AI’ S oo S , o2
e 7% . -
e o0.7% Jhosh olcioie 23 4le) S8 SaAlzc
. Aol =01E =22Y 7[¥S2 OotA|oF 1ol 025 27| @fsf Cretst OtA|E
Hekg TINSH | AIRRACE 0K E 7[Rt = 71E MEst 0240fA| H2Sh= ollof Zgkst
, T2 ei0jE BT 40 E5t KelAg| S713Ch T2 A0 Zais 40 o) oin}
Source: eMarketer, 2019.
Hm|o|X|ol| SAICH 2, J2{Lt FOFIL EHQZ Sh= AR 21E

M
foi
fn
=1
Jﬁ
o
>
>
9.:

H

i3]

ot

o 4>

fas)

1©
_O'ﬂ
rr e fir

Hor
Jin
o
4>
£0

Tzeiofel Fno| FE g WA ARBXIL H0 X|Ho| SEIS wotct

05. Google, Facebook, Naver 2018 IR Xt=2, S22 M7 HIOIEIOl 2451 T4 ghy|= 2T = ot y 01 o=
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Agent g{j Agent MQTT Proxy

@ PUB BN Bt @ SUB BAIK| 3
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@Pubisher @ Subscriber
ERE] fERE]
MQTT Proxy
@pPuBLISH @ 5UBSCRIBE
(Topic) (Topic)
@Session 912

MQTT Agent
PUBLISH HIAIX| SUBSCRIBE
o °® HAIK] = MQTT Proxy2 Pub/Sub HIAIXIE 28 & 41

(Client Stub, SDK )
MQTT Broker ¥t B E (eCross Agent)
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* Pub/Sub BIAIXIE API Server 2 Hgt

= R&%t Pub/Sub BIA|XIE MQTT Broker Mg

IAM
(Integration
Admin Manager)

Cryptograph
Access Control
Key Mgmt.

Interface
Engine

Open Source
RDBMS

Big Data
(Hadoop)

MQTT Broker
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= H|AIX| Subscribe (with Topic)
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1950t R E QZX|52| of Z0k2AM AFE7| AZRiCt. #E7[HIez AL|7| KA KoM HELEY 5t ZF &gl E Y (Recurrent Neural Networks)S

S
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X|Zal RACh 0|2k Hef xHE 2Rl g4 et SEMRE £ & J2|0 ZUMEE =8 HIO|E] £I2d E7t
CllO[E{ Q] Ax{ol| 2t CHE A | 28 S2 H0[E2| S2|& 2|X|0)| 2 Hot T2f FinDRA(Financial-based Data Risk Assessment, 28 El|0|E| €/ @7h& |0 Etof| CiSH 9{&0|
22 HQZ 511 QUCt HIZL|AO| O|X|= Fets G P! 7[2] i M2F 230 2ot S erEsk=
THEH 22et ZFEFRE MH[AS| MIHQl ME2 7|E Hot AZEES 7| 2 7HK| NS SXo= St
ShEfet A2 6k QUCE E SHLE7FOFH 02 22MRE HSKH MH|AS &85h= FAM|<t ClO|E] Eotnt ZHOIEE 3 AMYE 50| HRst HO|H 22| H|E S5 Aty Zeft
Zh 70| JHoIME 3 AbdE 2 HS HES2 H|0[EQ] |2 AKX, MEA IR, ALEX} Ofl&tof| BHE5E7| 2IsH H|O|E] RHUXE, FEHOE MUK} JHOIME HS MRt S0| &ofsh=
& 2R Sofl tishME & O st 225 HR= ofth HAl2d 7|=1 E5X(2, 7| olct.
st Jtdst 22 7|HE2 MAUFEL: APHEE 5517 ffst AEAe =XE
QTSI QUL 4) |o|E Eot Hb{EHA
Hot7ls, 7|EG|0[EQ] IX| XY, 7HRIHE B S a5t O0|Eof F&k2 OJX|= CHfet
Lt HREE FQ Hot 7|g™ AFASO| LTS HIRLIA f[@S %st U= FolH Ci83dh= MLl H|Oo|E
1) H|O|E| & =7} Hot oyl 3 E H|0|E EoF B A (Data Security Governance)2 bl SHCF
CllOJE] /& H7HData Risk Assessmenty= H|O|E HQtut 7HRIFEO| CHEH SX|7t SnH o= 017|0l= 2f0ilM =S HIO[E ™ "otel X[&XQl S 7|He = H|o|EE
HMEE|=X[of Cist WUt EoiCh Hot MEN S8 Z2I-0M 2 +F0] 7|&S SN0 QST 2|, AA| ALBXIRE ZHE X, Al 50| ABSH= AFSXF AFe| 22|, H2
UESH=XE Hot6HH, JHIEEL 5 CIO|H f& H Y 0|&+2 2o ?™HaS H{E ArEsh= 0| 2SI

2efsh= 0] SH0|Cf.

x7|ofl= EFgt Hlo|EfH|o]A Z3ED 22 AESIK| M4l £ H|0|E{of| Chat 5) 5 =3t
P8 F7HRE 4 ZI™stn =0t Hl0jE ME2| #QIE Ethst= 0| HEet M =& Y& 3KHomomorphic Encryption) 7|2 CIO|E{7F S 3HEl JEHOI|A Qitts &listn 1
Zo|ct. 2t dsslEl JEZ RXlElE P4l et 7|ME XEltt 0| 7|2 =232 X
20 Atks S 4= A0 H|O[E7} 2 F0f| A= SHRE SHE0IM FERT QUCE a2t
2)7|2 dR% ALt K |t X|ot= ALt X SO = OFE] MHMOZ A5V |0fl= SHAI7F 3Lk
7|2 AL (Confidential Computing)2 SIEHO1E &&3H L=[et = Q= &l FH0M ZES E|2 MghEl ALt 7|50 el MEh S AFSE X|Ysts F2 S YTst o8
dAst= 2o HFHLFOICE o Hll &2 B8 21Z2(0|Eendave)etl 2= ESE SRM0| Y= JE AAMOILLTIRL 2F HFE SOl AeHo= ARZEL QT
22| FH0|7HLt CPU XHI0IM HIZ2] F2 Al fF=3HE XM2[sF= 7| @vp crugl
Secure Memory Encryption =g 2 ARESHL 6) XHE Z2t0|E{A]

719 dFE2 M2l £ 0|57t ASstE HIZHME RX|E7| W20 AL A2 Z2t0|HA|(Differential Privacy) 7 |&& 7HRIHE S8 2otz HO|E MEE 3R/5H|
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