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< FYo] dF oA vlF > (&9 TWh, %)
T = 2000 2005 2010 2016 2017 2018°
LM (Twh) 572.3 615.8 626.5 643.5 647.7 643.6
- MEt 53.1 483 436 425 39.0 37.5
- MR E 0.8 1.9 14 0.9 09 0.8
- HOTtA e 9.2 12.0 14.4 12.8 135 132
- AR (%) 29.6 26.5 224 13.2 11.8 11.8
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Hi= AR A ddn) S-S 203019 65%, 2050 80%=2 U AlFo]
.

201930l = 7199 AAE T3l 2030@ 247F2~F 1990 thH] 55%T+2
2 =3k AL HAFsrgon, 20503 UAIZE A vl ok 2020

4 d
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AAE 64%= F2A3] WststF o)
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< ¥=o| H gX H|FE > (S9]: TWh, %)
T+ 2 2000 2005 2010 2016 2017 2018°

HHEF (TWh) 3743 3954 3789 336.3 3354 3314
- MEH 32.7 345 28.7 93 6.9 53
- AR ES 23 14 13 0.6 0.5 05
- MAJIA f 396 386 464 426 408 396
- IXtE (%) 22.7 20.6 164 21.3 21.0 19.6
- K Ao K] 2.6 43 6.9 24.7 29.6 335
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® Artificial Intelligence @ Internet of Things and = @ Blockchain and Digital
and Machine Learning Urban Transformation Assets

® Space,

i ® Frontier Technologies o
@ Data Policy & Communications and

Aerial Technologies

b9 4%} A AF o E SA AdFE vke} Ho] Y ESA
(0T, 5G), dl°]€|(Cloud, Big Data), J&A & SWHAHY) 5 A3t
7140 z+ Rolo] HeLe mx= aMAly|E&Z H1 Qt) 3
Az, 57171 T A4S B9 oty uE, &

A A2 5 ThdFg Eoko 42 4

AT

10) 47 2Hdem 7]e= g &9t oS SuiA7I7] A AAA dY SERA, 1470w AEE B A
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F%717) Al }EE;_A 4 2}
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A IoT AARA DA =
=8 Al, 541 e =
=T Al IoT 2UlE EFAE
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21325 (Artifical Intelligence)ol &t 8ol& 1956d v|= 2o EWH T
stal(Dartmouth College) 483 w49l <& uj7}A](John McCarthy)7}
AFAsolgt o5 AF AHRT Aog IR QU

HFo71% JREAFE ATATS A7) A5 e PFHE 74
s B EEA, FFE AAFIL, ol 4H - YO Bk P
stel, 24A - o HQ J1%5e FYRE FYAA LIS Aol
BTN

7V oy, #E=3 7t} 1%7510 AT hEl HFE
2 1980~90d el HE7E A

Helde S48, HFE sHo| FEEAA wyt AFA TS A=
Ztgs W7 /\]Z’réﬂr/‘r. 20161 3¥€ F=AY HuRklz=
Technologies Limited)7} 7Bk ¢331(AlphaGo)’ = d&A 5=
o|A|Z3ke] Aol 1 TAQl ot

QEAE] $E7)% 2H7]19)

Al HAS A LONG HISTORY OF BEING “THE NEXT BIG THING" ...

Timeline of Al Development

Popularity = 1950s-1960s: First Al boom - the
age of reasoning, prototype Al
developed
Explosive = 1970s: Al winter |
Growth =  1980s-1990s: Second Al boom: the
age of Knowledge representation
(appearance of expert systems
- capable of reproducing human

' decision-making)
Inflated E = 1990s: Al winter Il

Hype ' T = 1997: Deep Blue beats Gary
i ' i Al winter Il
| Kasparov

New Hopes

i
Birth E‘M wlinter 1 = 2006: University of Toronto
' ) develops Deep Learning
i
\ = 2011: IBM’'s Watson won Jeopardy
=  2016: Go software based on Deep

Learning beats world’s champions

1950 1956 1974 1980 1987 1993 Time

12) #sh7145-(2019.12). ‘AFA 5 =7pA=F
13) Milton Lim(2018). ‘History of Al Wintor.’
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e 19 oy WAE A dolH st Axwe 32

E4e ABH o FEFE AR BAEH AL ot

, MAlEd, 98d gke] #AD S

ARTIFICIAL INTELLIGENCE

IS NOT NEW

ARTIFICIAL INTELLIGENCE

Any technigue which enables
computers to mimic human
behavior

DEEP LEARNING

A subset of ML which make
on of multi-layer

1950’s 1960's 1970’s 1980's 1990’s 2000’s  2010s

lo
o
o
o)

o
<
A
o
k]
02
o
.
™

=01, 7= AV [leAT
Aot E FESUAl st Aokt el BE &

1
AA AAEA FE e Oiﬂﬂlf

WA ol sl qapole] ERAQl HES FEs) Wrh Agre] 7ol
of molel ol ek, BA f@om TEsn ANGFH ATAS
o Zolx gt mFol] o mFolt} BA 9Ho) tis) FAHOR 5

14) Peter Jeffcock (2018). ‘Whats the Difference Between Al, Machine Learning, and Deep Learning?’
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(Exabyles)
50,000

Geoffrey Hinton
(U of Toronto,
Google)

40,000

o 30000  Double in every 3yrs

20,000

- cla{u u2 £xp ojx|s S 1Y

=HE So

SUS ==

=& DIE—I A= L s U
mﬁ}g{ J‘IHI'I{

- 0I22 ox| 71208 ¥=5 ds

10,000

1952 ?DOID 26'6 2012 2006 2020
g | +GPU, BAHE) B + H5 CIOM SHTH(2BIY, AAIZY

\_ J S

0

U
Ul
Gy

< AFAS WA AL >

MEZ 7le, 7IARt d=e T A3shs So
3 3ok 1D

15) o]#f3 =4 il
16) LG AAQT9 o5
17) AA9D ARENRA

HedS ‘e A (Blackbox) RUE Y2728
=(2017). ‘HF A3 A M a_tsﬂr nlge] Aspaar
AT-(2016). “Lopare] F4 : JAEATY ThedH FA
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2Rl EE o] FalA Azl ImageNetoll A 201510 -5 vlol=a
BAZTEAY PAA 2o JAUA AFEI) 96.43%S 24

st A FARIA BE=R] 94.9%E FERa. HT 2E AlA

<ImageNet ZzxIth3 A= >

¥ ImageNet ZZICHE|Q| G A| v AcH mEic A
Hed &8 QI7t X
[ Y ¥ 36.439
!petson | i
s | [
helmet ga ggis | M8
| Google Research
euelel |
motorcycle o, 703 7% | ol
m ] ' Toronto

2010 201 2012 2013 2014 QI1Zb 2015

QY 71&e H4d ATATE wEol
YR AL o] :
stoete AAAZE IR ZE A9 0.
Open AIAZ} 7)EsH =

o
A AA See AAE B gl

18) Brown(2020). ‘Language Models are Few-Shot Learners’
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o, AP, A4 AT B ATAL Holl AR Pl TE
o] F4shEa gk,

Ak 71941 Insilico MedicineAlE 7]1&o] 4#z 31382 AR

E ISAA M2 AEA EE :rL_l— TS AFstia, £9 A
=S I 27]wo] oYY d=stoln X HEd s
S MRIo| &8&35le] 18 o]y HhHo| 7]—-‘5—5_ A 2EL Flarsl ot

CHEde 83 d=stoly d >

1
extract coronal slices preprocessed inputs

A A A= OLEDZ&A A AIE &83to] 36,00059 3tttz 5
HEF OLED&A Y AR 2F9 A3t sshrzs 2A(2018W)3H4)
AL, LGARlA =T =o = 8 Sk AAt) FstaA Ade 9
ZFo] ERAL Ajutte] EEEGE, Butae et 53 34 <
A 71EE BED A M daAeE 28202093 o

(o0
==

of

CHYYS B A7 >

I

Input Output
First generation == -
Structure-property Structure e e Local optimization Pro "
calculation algoritihm
Second generation Silobal
Crystal structure Composition — optimization S Structure.
prediction algorithm F Oty

Third generation
Statistically

Composition,

Chosmnical and — =  Machine leaming —————= sStructure.

physical data

driven design pProperty

1
(i) Data collection (ii) Representation Gii) Twype of learning (iv) Model selection
- Experiment - Optimize forrmat - Supervised - Cross-validation
- Simulation - Remove noise - Semi-supervised - Ensembles
- Databases - Extract features - Unsupervised - Anomaly checks

19) Zhavoronkov, A. et al. (2019). Deep learning enables rapid identification of potent DDR1
kinase inhibitors, Nature Biotechnology
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S8 OALs} AdP wet 3

O ] ElolEzt el Asle] F3
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A obgERI Aldieks 28 dA
Ha o o] Enk “HiH e’

<Growth and digitization of global information storage capacity20>

2007 ANALOG

19 exabytes

- Paper, film, audiotape and vinyl: 6%

- Analogvideotapes (VHS, etc): 94 % ANALOG

- Portable mediz, flash drives: 2%

" /] - Portable hard disks: 2.4% PAGTIAL J}
- CDsand minidisks: 6.8%

Global Information Storage Capacity
in optimally compressed bytes

- Computer servers and mainframes: 8.9 %

- Digital tape: 11.8 %

1986

ANALOG : : — 5
?.S exabytes 1 : ¥ - DVD/Blu-ray: 22 8% @
. i DIGITAL

DIGITAL Ly : STORAGE
0.02 exabytes . ~

- PC harddisks: 44 5%
123 billion gigabytes

“beginning
of the dlgttal age”

Dth '5: < 1 3 (incl. chip cards, memory cards, floppy disks,
o mePDmea(;s);mmnart idangzsmes)

% digital:
1% 3% 25 % 94 %

‘ulEolE” o 3 EUE Aot glou, tale A&
ozt AYsy] YE AT BHS dolde o B 5 Yot

wEolE 7%t & wyt tige] dolHE 3, A%, B4 ®meh of
Yo 287 Z@she ddel 714e onat nn sexozs
Az #e AAY B4 wieRE BRr] ofHe Wud %ol 3

3, w4Y dolHE £, A
cuole nEg fa &
‘WEoly Y& & oudt B 4 gl

20) Hilbert, Martin; Lopez, Priscila (2011). "The World's Technological Capacity to Store, Communicate,
and Compute Information". Science. 332 (6025): 60-65. Bibcode:2011Sci...332...60H.
21) ARZEALOJALA
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FHol&= Open APIDE B3+ dloly +3 wWalo] Z433& Wi ¢l

Open APIS|A &= dlolE & FA7F ¥ MR AFEAE Y] d) o]
S A Z2EZE F/MEa, API#RE ZRZAE ZF An]| 29
APIE MH3HAl &3t |4 A & JAEF /MEa 288 AF
gtth. APl &&= APIMHI 2= Eo] oEA ALEHI SFJEAE &
A8k, 1 9 APIe] EFE 31 5 APl tig HwkHd #Er)Ee

Alzsf oF et

< Open APl Hj=z2Yy2 =& >

Third-Party
Daveloper
Corammumty

! Extend Customer Reach

increase Bevenue

Stimulate i navation

#Mobile & Web
Applications

Open APIE &8 4% 7H<lely 7ol Fnld AR} Qe FH o]~
E 7S gt Ho R 8% S Qo o & 5o ZEAIEVL
A Fste AEAB2E &8st By AR, dF 11F TIHE AH|
25 o= FHst AFgste Aol wlg folafizith A dolH,
T2, Hol~E 59 [T7|dES Open APIZ #8353t A&, &9, &
A T YT A5E FAEE JoH, T FAFRAANE EEHFLAE

23) Enterprise Application Integration
24) Enterprise Service Bus
25) Open Application Programming Interface
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Platforms 3959 7979 1,562 21741 32,263 7
Cloud&Hardware 9514 16476 25002 35403 47789 1
Applications 13,340 24337 | 38608 | 56492 77635 18
Analytics & Bigdata SW 11999 24519 | 43506 @ 71607 110,432 25
Professional Services 16,501 31691 | 52210 | 8091 | 118424 27
Total'Beyond Connectivity 55314 | 105002 | 170,888 266155 | 386544 88
Connectivity 35256 40039 45267 48958 51173 12
Total loT 90570 | 145040 | 216154 | 315112 | 437717 | 100
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27) PwC(2019), The IoT Big Data Revenue Opportunity for Mobile Operators, GSMA
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